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

The Acom Atom
e $120

plus VAT and p&p

Special features include

* FULL SIZED
KEYBOARD

* ASSEMBLER Also available
AND BASlC . readybuilt

s TOP QUALITY | B80S i
MOULDED CASE ' <L o

* HIGH
RESOLUTION
COLOUR
GRAPHICS*

*_optional " —— =

computer. Simple to build, simple to operate. The ATOM modular concept
il i ivi iption of th M’ (i . .
A powerful, full facility computer with all the manual giving a full description of the ATOM's 0L has been designed to graw with you.

features you would expect. facilities and how to use them. Both sections are i -

Just connect the assembled computer to ariy  fully illustrated with example programs. As you build confidence and knowledge you can
domestic TV and power sourceand youare  The standard ATOM includes: add more components. For instance the next
ready to begin. (Power requirement: 8V at HARDWARE stage might be to increase the ROM and RAM on
800mA). There is an ATOM power unit available @ Full-sized QWERTY keyboard @ 6502 the basic ATOM from 8K + 2K to 12K + 12K

respectively. This will give you a direct printer

- see the coupon betow. i injection- 3 - : ‘ Al

z CMalggogr%?(e‘s?Zo’\rA :%quﬁ%E‘&%%‘ e d(uve, floating point mathematics, scientific and
@ 23 integrated circuits and sockets ® Audio trigonometric functions, high resolution graphics.
cassette interface @ UHF TV output @ Full From there you can expand indefinitely. Acorn
assembly instructions have produced an enormous range of
SOFTWARE co'm'patible PCB's which can be added to your
@ 320bit arithmetic (+2,000,000,000)® High original computer. For instance:
speed execution @ 43 standard/extendéd A module to give red, green and blue colour

BASIC commands @ Variable length strings ~ signals - Teletext VDU card (for Prestel and
{up to 256 characters) @ String manipulation ~ Ceefax information) = An in-board connector

— functions @ 27 x 32 bit integer variables for a communications loop interface - any
FREE MANUAL @ 27 additional arrays @ R§ndom number  number of ATOMs may be linked to each other -
Free with every ATOM, kit or bunt is a computer function @ PUT and GET byte ® WAIT or to a master system with mass storage/hard

manual. The first section explains and teaches  command for timing @ DO-UNTIL construction copy facility = Floppy disk controlier
you BASIC, the language that most personal @ Logical operators {AND, OR, EX-OR) @ Link to card. For details-of these and other
computers and the ATOM operate in. The machine - code routines ® PLOT commands, additions write to the address below.
instructions are simple and learning quickly DRAW and MOVE
becomes a pleasure: You'll soon be writing your M
own programs. The second section is a reference co PUTER éZMS'R':BE;’é"éB 2 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.

n————————————————————————————

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

I | Quantity item Iteﬂﬂ'gﬁgc TOTALS | enclose cheque/postal order for £ I

I ATOMKIT - 8KROM+2KRAM(MIN) | @ £14000 | Please debit my Access/Barclaycard No. I
[ ATOM ASSEMBLED-BKROM+2KRAM (MIN) | @ £17450

I ATOM KIT - 12K ROM + 12K RAM (MAX) @ £255.00 Signature |
| ATOMASSEMBLED-12KROMHZKRAM(MAX) | @ £28950 N '

| [TKRAM SETS. e 2 el - |
| 4KFLOATING POINT ROM (incin 12K Version) | @ £2330 Address.
PRINTERDRVE | 6522VIA @ £1035

' ~|lincin12K version) | LS244Buffer '@ £317 S I

| [ WAINS POWER SUPPLY (1.3 amps] @ £1020 Telephone No._ = |

it TOTAL Registered No: 1403810. VAT No: 215 400 220 PE/l1 /g0 T
——-_—_—_—__—_——-——————_—"‘_____—l
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CONSTRUCTIONAL PROJECTS

GAMES TIMER by Stephen /bbs

With “booby” delay for added suspense

SECURITY SENTINEL Part 1 by W. C. Dickinson

Control Unit for a complete home security system

PE TELETEXT Part 4 by David Shortland

Wiring and Testing—conclusion of series

PE DIAMATIC UPDATE by J. R. W. Ames and W. L. Blyth
Overcoming two common problems

DISCO DECK Part 3 by BenJ. Duncan

Final Cards

GENERAL FEATURES

SPEECH SYNTHESIS Part 1 by Dr. A. A. Berk
Fundamental theory of synthesised speech
SEMICONDUCTOR UPDATE by R. W. Coles
HNVM3008 MM58174 TLO11
MICROPROMPT

Help, and calls for help

RESIDENT EDITOR by V. A. Climpson

Put the Editor in Monitor for instant use
INGENUITY UNLIMITED

TTL Logic Tester—Light Triggered Variable Pulse—R/C Failsafe and Servo Tester—Logic Probe
Op-Amp Tester—Shoot Game

NEWS AND COMMENT

EDITORIAL

MARKET PLACE

New Products

INDUSTRY NOTEBOOK by Nexus
Looking on the bright side . . .

SPECIAL OFFER. .. PE CONGRESS
Save £15 on the Congress Amplifier kit
NEWS BRIEFS

SPACEWATCH by Frank W. Hyde

False Alarms—The Viking Mission—The Sun
COUNTDOWN

POINTS ARISING

Micro Prompt—Programmable Sound Generator—PE Magnum
PATENTS REVIEW

Ingenious ideas from original thinkers
READOUT

A bumper batch of your letters

BOOK REVIEW

TURNTABLE OFFER-

For Disco and general audio applications

OUR DECEMBER ISSUE WILL BE ON SALE FRIDAY, 14 NOVEMBER 1980
(for details of contents see page 65)
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'mANsas*ronsBc:w7B . ANTEX
AC107 28 BFX86 28| TiP33c 7812Nn1132 28 H
Acizs 38 |B8C3088 18} Zhie7  Zs|Te3aA  74]2n1303 B0 Soldering
AC126 25| gc3%g 15[ BFxB8 28| TiP3ac  B8I2N1304 60 lrons
AC127 22 | gf337 44| 8FY50 TIP35A 180f2N1305 35
AC128 20| gd33g 12| BFYS) $liveasc 188Jani307 S0 P
33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND aC1a1 27 | geidy . 30| Brvsz 21 TiP36A  11012N1308 a6 CCN1BW 420

1 199
MAIL ORDER. CALLERS WELCOME. Tel. Watford 40588/9 acla2 23 lecae)  30|BEYes  3ZpTPdeC T MO0 238 | Xasw 4t

s,

SLLSDEAVK(::ESEBDRA:e anvgrsuu SPECPAONS%FU}.LV GuAnAvFu'rEEosongEns ACY17 8o | BC516 38 8RY39 39| TIPa2A 6415N2220A EI‘::;::‘: 1;8
BUSINESS ACY18 60 | A

CASH/CHEQUE/P.0.s OR RS ORAFT WITH ORDER. GOV ENT AND 8C547 10 | BSX20 2N2221A Iron stand 150

EDUCATIONAL T P rIONS COEFICIAL ORDERS ACCEPTED ERNMENLONR [ Acvis e 10 as{ TIP120  90J2N2275A

ACY20 83 tefTiP121  99]2n2369A nu.soc
ORDERS BY ACCESS NOW AC CEPTED Minimum order £10.00 please). TRADE B8C549C 15| 8SY954 5
oo e o &P IADD A0S aTALL CdsEretuNDEn § ACYall Wsallls sy el suiost “v7af Tip1at  190RaNaede FEXAS) ""’.".W"e
AL s A AT RS Yoty AGE AT cOST, ACYeZ o | eoes™ MalEnZ%s 381 Tip1a7  128[5n3904 8 “Top 25p
Al 8
VAT 5 cuten no VAT Aoolcat to U, cusomars e voes | 55335 30 Sciic W\ BTy, 08| HEitts saleiote 28 oy 382 3%
tated oth , all I in P B
stated o c:.r:v... all prices nre exclusive of VAT, Please add 16% 1o AD149 75 ggz;; }g wJs91  175] Tisa3 3012N2907A 18pin  16p 52p
We stock many more ema. It psya ta visit us. Wa are situated behind Watford | AD1€1 42 | gp121 78| MJ2955 95 ;E:g :g gm‘ ggge 20pin  22p 65p

Football G 4 54 22 pin  25p 70
0o round. Nearest Underground/Br. Reil Station: Watford High Streer. | AD162 42 |BD123 98| MUE3A0  S1 1S3 ‘5o l203023 B 785

Open Mondey to Saturday 9 5.m.-8 p.m. Ample F P. MJE370 24pin  30p 78p
y 9 a. p. mple Free Car Parking space avsilsble. :i::g ?,g gg:g? 1:‘;' mjggggs ;g T:SSI ;g %N 5 :Z!g pin  35p 18:9
POLYESTER CAPACITORS: {Axial Lead Type) 8D132 42 : P — »
400V 10F, 105, 202, 3n3, 4n, 608, 10n, 1 n, 9p; 180 10p; 220, 330 11p; 47n, 68n 14p; R a1 ol [V O oy $3|3N30es et G
‘%ny%wm 230 240; 330n. 470n 41p; 6 : 1 # 825,4;1850. AF178 76 180135 Ao Imprio3  38|zixi0s  11]|2n3702
o1 T on S0ms 30 230 47r 28p: T0n 43p: Lo BOp Tt 47 gcio7 1o |BD138  CGlmprioa 36[ZTX10s  1112N3703 SPECIAL
8C1078 12 MPF1 36|zZrx212  28]|2N3704
POLYESTER RADIAL LEAD CAPACITORS: 250V; ULTRASONIC 8C108 10 gg}gg :3, MPFlgg 40} ZTX300  ¥3]2N3705 OFFER
10n, 15n, 22n, 27n 6p; 33n, 47n, 68n, 1000 7p; 150n 10p; 220n, | TRANSDUCERS | BC1088 12 {gpyag a0 MPSAQs  22{ZTx301  1512N3706 2114-450n 226
330n 13p; 470n 17p, 680n 18p; iy 22p; 145 30p; 242 34p. .40KHz 350p pr. BC1086G: | a2 5o 4a  NrSEliESCERZ0 | 2150302 83z 2708 200" 430
BC1 2
ELECTROLYTIC CAPACITORS: (Values aro inF) acioas 12 LR I3 NERALZe 59 5% 17383709 2716-5v 620
500V: 10 50p; 47 78p; 250V: 100 65 8 -47,1-0,1:5,2-2,2-5,3-3,4.7,6-8, 9p; B8C109C 12 0 MPSAS56 29]ZTX314 2412N3710 4116-18k 299

10, 15 zz up, 32, a7, 27p; 50V: 100, 220 25p; 470 32p; | B8C120 26
;o 40V: 22. 33,F 8p; 100" i2p; 2200, 3908 86p; 4700 116p; 36V: 10, 33 ap BC142 26
30,470 32.2: 25V: 10,22, 47, 100 8p; 160, 220, 250 18p; 470 2 : 640, 1000 35p: | BC143 26
A0p; 2200 54p; 3300 77p, 4700 92p; 16V: 10, 40. 477p; 100, 125 8p; 220,3 6 | ecia7 9
1ep,47 20p; 1000, 1500 30p; 2200 36p; 10V: 100°7p. BC1478 10
‘“TAG-END TYPE: 450V: 100, F180p 70V: 4700 166p; 64V: 2500 110p; 3300 150p; | 8C148 8
S0v: 2200 99p; 3300 135p; 40V: 4700 130p; 4000 92p:; 3300 98p; 2500, 2200 90p; | BC1488 10
000 + 2000 120p; 30V: 4700 110p; 25V: 15,000 188p; 6400 120p; 4700 100p; | BC148C 10
3% 85p; 2200 809 BC149 9
i 1
20
TANTALUM BEAD CAPACITORS
IV O 022 033, 047 G.oon0 | POTENTIOMETERS: Caon Tack | 86127 13
148, 202 33, 47, 25V: 10, 20V: 6u8, | 0:25WLog & Linear Values. 8C158 10
18V: 202, 447,10 20p each. | 5000, 1K & 2K (LIN ONLY! Single 29p | BC159 1%
18V: 22y 32p; 47, 100 58p; 220 80p; 5K{}-2MQ single gang 29p B8C160 28
10V: 154, 22, 33 28p; 100 40p; BV: 5K0-2MQ single gang D/P switch 69p BC167A 1
47y, 68y, 100 32p; 3V: 100 25p, S5K-2M0) dual gang stereo 88p BC168C 10
WRTRR 1L CAPRCITORS 1W Wire-wound 500-20K 105p BC169C 10
100V:0.001,0.002,0:005, 0.014F _ 6p [~ SLIDER POTENTIOMETERS fESEes e
0-015,0.-02,0.03.0 0 05, 0-056uF 79 0 25W log and linear values 60mm track 8C172 11
0-1uF 8p; 50V: 047NF‘ P. ?5{)0500 DS'B\glnl,gang 60p BC173 "
- 500K Dual gang 80 3 7
g:ﬂn:’g|§ (F:‘AQP‘AOE'FTORS' (50v) Self-Stick graduated Alum. Bezels 36: gghg ::
e R i [ TS e i
_100n v ; ___220nF/6V 8 inl. Vert. & Horiz. 70 1
70 OnF/6V__BP§ 5 5w 1000-3 3MQ Horiz.  farger 10p | BC182 10
POLVSTYRENE CAPACITORS: 0-25W 25001-4 7MQ Vert. 10p | BC183 10
pF to 1nF 8p; 1-5nF to 47aF 10p. Precision Cermet 1W 1000-100K 30p gg;ggL :8
.
SIVERMICA LD o, | TRIMMERS ministure |RESISTORS-Eria make 5% carbon IRt
1218, 22, 27 33 39, :zigg;Fs:!‘oOF Mmlalure Hl h Stabil n . Low No‘%ie) BC187 ;g
1-99 .
LSRG | e Bt B | aal SR o 2 2
$00,320 B et eompmrseron i ssiow E g g | B2 3fEME  Z|zenc Sgjaviees 1sidvern e
200 300 396; 200, | 3:40pF:10:80pF  30p [2% Mewl FIm100.1M 68 dp | gc51y grRel 24| TD3E  #8No1a 32 |anets Ga15F 550
800 & 820pF 16p each 25-200pF 33, |1%05W510-1ME24 8 6p | BEOyg, 10| 8ER38 108 1 AP ] F) v pHEA
1900 P800, | 100-500pF 355 (100 - prce sopiies to Resimora of esch oe | BCa37 3¢ | BEX2D  2817b32C  aof2ngis Nz 112 aa19’ 320
2 ,470 2§p_aach 400-1250pF 58p |not mixed values. BC238 15 | BFXx8 28} TIP33A  65)2N1131 8 13N140 112 ::zz 1813
5 ’ 741 2
TREARTE™ [ 100 — sl ween 120 | commumenic [HEET, 8150 108 | T ] 700 10| 00 0| 8 B | 000 B i '
Rhcomn e ot 10|29, i wensmpesllml 8|8 1) S s d %) e
- 448 99 60 88
710 67 NE570 a 2112-2N 250 | MK4027.2 4701 ) 741 a2 | 4451 350
781 17 m;gu 3:;’ NEe7! &% | 21104508 240 MKanzz.a . 350 ot e 7a15e 132 | 74LS t}§§ Sl 2015 82 faoze oo
747¢ {4 in 78] LM301A 5| BCaiden 130 21143008 295 | BT 217453 20 | 74160 ‘99| o0, 43 LS136 55| Ls290 130 | 4018 BB | 490y 750
748C8pin 36| LM30B 7 3-2513 650 74161 a8
7536 pl 185 LM311H 80| SAB3209 425 | 2708 aas | §3e504m 080 75 2T D 39| 01 13 H3g 70 | LS293 130 :gg aa | 4501 8
1 159 01SAB3210 275 lat1616K 299 | SFC71301 820 7450 20 | 54763 gog [ LSO2 15 39 9015298 218 | G021 tos | 4302 125
AY1-0212 596 LM318 1951 253202 295 SFS80102 205 | 7470 41 LS03 15| LS145 120 ['1S298 215 P 4503 75
Rur-0212 Hoe] uvazaa 48] 2N7e003N 240 | 6502 650 | 2N iothe 7m0 7472 31 ;j}gg };g LS04 20 | LS147 210 | LS299 420 ‘;gzg zg 4506 7%
AY-1-1320 315[ LM339 70| sN76013n 170" | 6505 850 | TMS2716 1250 TAI38 s 7aen il Moo osEmZs LS8 1785300 172 | a02a 75 | 4507 60
AY-1-5050 190 U345 25| NTE0I5N 170 | 6520 aso |TMS4035 “2601 ;070 0§ | 74167 240 | 1308 23| (3153 s | 3323 270 | 2025 28 5o 2
AY-1-5051 160} |1s375  376/SN76033N 195 | 6522 o) IS 4089 476 a1 | 74170 230 | |3T8 %5 [ LS155 a6 | (S321 450 | 4026 180 | 4547 450
JBOISNISTIEN 298 (8530 q9a0 | IMSe0N dss| 480 sz | 74178 420 | i1 32| lSise 96 |uS3a 200 | 055 a2 | 451z e
110 : 120 1S157 76
v 125|SN76227N 95 | 8532 E=oll| BA0ICAN2'S 7o Mgz s (R2I7a St 1313 32| 1S1se 3 | 13338 330 a0 ridr
AY-3-8912 796 {LM384  110/5N76477 178 | 6545 1450 |Z80A4M 92017483  ga | 74175 82 513 75| LS160 120 | (5327 312 | 2037 po¢ [ 4515 299
AY.5.1224A 2ag | LM3B6 99 |SN76660 120 | g551 850 {20010 o39]748a 113 | 74176 30} (515 40 |LS161 98 |is3ae 188 | 53, 125 | 4516 120
AY:5-1330 450 LM387 150, 70082 X1 Je0 | 6592 2572 | oB0A P 0 30017485 421 | 74177 90| 1S20 21 | LS162 110 | (347 150 | 4533 135 [ 4517 aso
] 93 TaAseiA | 156 Z80ACTC 6on(2486 33 | 74175 (88| 121 32 |1S163 11815348 130 | 4033 270 | 4518 108
700 7489 215 | 52150 'eo| LS22 40 [LS164 115 | 5352 185 | 53 a5 [ 4513 70
7490 57 | jalg] 209 | L5268 48 LS165 185 | (5353 185 | 4on5 355 | 4520 115
7491 85 | 74180 239| 1577 45 |LS166 175 |Ls36B 30 | 4537 14e | 4521 250
7492 59 | 74784 q46 | LS28 48 (L5168 210 | 1S366 30 | 4535 118 | 4522 150
7493 59 | 7a1ad 143 (s30 24 [LS189 210 | (5367 29 | 4535 3g0 | 4526 150
7494 95 | 72183 29a | LS32 30 | LS170 288 | (5368 .20 | 4030 jos | 4527 160
7495 75 | 72190 139 | LS33 39 | LS173 108 | 15373 180 1 7047 8o | 4528 120
7496 95 | 7499 132 | LS37 39 | 15174 147 | 15374 180 | 4540 g0 | 4529 175
497 180 | 72192 135 | LS38 39 | LS175 110 { LS375 150 4 ;5,3 g 4530 89
74100 130 | 74193 138 | LS40 28 | LS181 295 | 15377 199 | 5,5 g5 | 8531 165
74104 62 | 74493 108 | LS42 80 [LS183 298 | 15378 185 | 545 435 {4532 140
74106 62 | 74198 19a | LSa? 85 |LS189 120 | 15379 215 | ,5ug 130 | 4538 575
74107 35 | 75198 139 | LS48 120 |LS190 120 | 1S384 SO | 557 '9g | 4536 395
74109 80 | 72197 ‘a9 | LS49 120 |LS191 120 [ 1S385 420 | 4n4p g5 | 4538 160
74110 54 | 74198 qas 51 25 |LS192 125 | 13386 B85 [ ,0.q 45 | 4539 135
74111 68 | 753199 193 | LS54 30 |LS193 125 | 1S390 140 | 4555 4g | 4541 150
74112 150 | 74277 440 LS55 70 |LS194 125 | 15393 130 | 4657 go {4543 175
74116 198 | 72221 130 (Se3 150 [LS195 125| 18305 210 | 5, g5 | 4543 296
74118 a9 | 72242 (92| 1S73 40 [LS196 120 1S396 199 | 4083 go | 4563 440
74119 125 | 74545 q95 | LS74 40 |LS197 120 L5398 278 | 4054 430 |4554 175
74120 105 ["74249 o5 | LS75 48 1S200 345 | 13399 f40 | 4055 135 [4556 85
784121 42 | 74351 129 | 1576  45|1S202 345 | (3935 15§ | 4056 13s | 4556 75
74122 85 | 74535 ‘g3 | LS78 45| 15221 120 | [Sag0 4057 2880 | 4557 425
74123 95 [ 75593 03| LS83 10515240 225 | (sees 105 | 4069 ‘575 | 4558 130
74125 45 | 74273 220 | LS85 105 |1S241 225 | (Se69 105 { 4060 130 | 4559 290
74126 $5 [ 74579 1S86 45| LS242 232 | (S670 270 | 4061 4560 235
MR 1035 74128 74 1 72383 1991 LS90 S0 | L5243 232 | L5673 iy ey | e
1CL8211 MM5307 1278 | Uani7o 130 | BT9SN 74132 70 | 74383 389 | (S91 125 (5243 225 [ [Se74 850 1 4oe3 990 | 4562 95
\CLBORBCC 340 |MMS7160 620 | UaAlao 180 | STOTN 74136 65 | 7,785 386 | LS92 75 |LS245 450 [ LS689.820.| 4065 55 | 4566 190
ICM7205 1150 'MSM5526 820 xR2208 350 |81LS95 74141 85 74290 126 | LS93 75 | LS247 135 | CM 4067 430 | 4568 299
ICM7207A 5850 NE543 210 XR2266 750 | 81LS96 74142 195 | 74593 125 | LS95 115 |LS248 135 | 4000 18 406 39 | as69 250
1CM7215 1080 |NESSS 33| Sness 35 AY-3-1015 Taras 350 | 74237 2381 1835, e 13357 130 {400z 2¢ | 4069 26 | 3373 .32
|oM72164 1950 |NESD6DB 58 INe33e - 130 |AY-5-1013 7a1a5 0 | 73585 55 [ Ls108 75 15253 130 007 22 ag77 3 |aser 3so
OM72168 ‘950 NE560 325| ZNa2SE 415 | AY-56-2376 0 LEer g il | [RARARC| 257 195 | 4508 82 | 4072 25 | 4582 150
LS E561 395 | ZN427E 860 | DM8123 4148 145 | 74367 a9g | LS113 65 |LS258 120 | 4009 40 4073 25 [.4583 125
ICMI217~ 780 (NESe2zB  a10| 71034 200 | IM6402 74150 150 | 7436 a0 | L5114 48 [LS259 1 %00 il aors 4584 66
'NESG4 435 | ZN1040E § | MC1488 7415175 | 74390 186 LS122 70115261 450 | ap11 24 4076 3% | 4585 140 J
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OPTO ELECTRONICS
i VOLTAGE R CRYSTALS COMPUTER CORNER
WATFORD ELECTRONICS  [fRigieaet OFTAGE RECOEAIDRSL, || SIS g :
T 18 | sv 7805 145p 7905 220p 455kHz 370p @ SUPERBOARD Il Ready-built & tested (leqtuiles
) 5 7217 Vellow 22 {12v 7812 145p 7912 220p 128 ML 392p ] OntyISIED
{Continued from opposite side) QR0 2 Redl  V5Wnsud. 7815 ataBs = 1habizn 2350 | @ PSU 5V/3A for above incl. UHF Mod. £24
S PRRERS Rectanaular LEDS ‘?X ;g;go 835 ¢ - 1.00BMHz 383p SReiERPaRsiEn B oardi(GKY G150
DIDDES BRIDGE s Red, G d Yell 30 Plastic Casing 3 285, . .
RECTIFIERS | 8003w 2;5,77r7ee:;;1 OEP‘;V: 3%l 5V 7805 eop 7905 esp :_gggﬂz’zm 30°: @ UK101 Complete Kit incl. instructions £179
AA129 25 | (plastic case) 23 23’__ 75 | ‘orRP12 83 12v 7812  60p 7912 65p 2-4576MHz 305p @ Challenger 1P Cased £188
AAZ15 15 [1A/50v 20 | 2-5:3" gg 10271 Infra Red (emit) 40 |15V 7815 60p 7915 65p 3-2768MHz 290p
BY100 24 “://;883 22 o0 22, B8 1132 Infra Redlemit) 58 |18V 7818 . 7918/8%p 3.5795aM 1500 | @Plastic Case for Superbosrd, fits UK1OL
BY127 12 |jpa00v 29 | 800 2.5 8n | SFH205 (detector) 70 f‘éX...A ;%25;12 R A 2900 NASCOM etc. £2
CRO33 158 | 1A/600V 34 W LA e TONRETTE Taloe 30 3orn 4933000 3332 | @ Spoce Invaders for Superboard (4K) €5
0A9 a5 | 2A/50V 35 | 77°xa 260 | OPTO isolators e Op. 9LO05 65p OMHz 3559
0As? he 2A100v a4 | 803W |#74 a8 | 6v 8L62 30p — 2.24288 a2 @ PRINTER 800. Ideal for PET, Apple, TRSBO, Super-
SA200v 46 w160 | TL111/20r117 100.| 8V 78182 30p = . f3 board etc. Only: £325
OA70 12 |2a/400v 53 7s Displays 12V 78L12 30p  79L12 €Sp o OMi2 392p | g VIDED GENIE based on TRSBO 16K RAM
0AT9 12 |2A/600V 65 TIL3128 31303 105 |15V 78L15 30p  79L15 65p 6.5536MHZ  200p Only: £290
0A81 15 |4A/100V 72 | ALUM.BOXES | Ti1321 5~ CAn 115 | CA3085 95 LM323k 625 | 7-680MHz  323p'
0A8S 45 | 6A/100v 73 g;f;:, . 35 | TIL322 -5 Cth 115 | LM30OH 170 LM325N 240 | 8.0MHz 392 ® STRINGY FLOPPY (economy of Cassette, speed of
0A90 8 6N§WV 78 | St ¥ 8o | OL704 3" C.Cth 99 | LM305H 140 LM326N 240 | 8.0833N 362p Oisc) Only: £169
0A91 g oavigeas Il ; DL707 3" CAnod 99 | (M309K 135 LM327N 270 |8 867MHz  323p | ) 5
8 | 8Y164 66 | 4x2§x1¥ 75 | 51747 & 4n 180 { (M317k 350 M72 39 [9.375MHz  323p | @ SOFTY. Intelligent EPROM Pr Kit  £99
ot g AIBIOILISO,] 5 ol ‘gg 8" Orange C.A. 250 |78HO5 - SV/5A 595p: 2 8 Bz 10MHz 323p Ready-Built & Tested £120
0a200 3 [ zemems | sxaxz- 107 | FND357 or500 120 |UA78HG +510 JBAG258 o5 | 10-7MK: 323p PSU for above (Built) £20
NS & | Range: 2v7 1o | 6x4x2” 146 | .37 Grean CA. 150 |+24V 5A 650 12MHyz 392p @ TEX UV EPROM Eraser. Erases up to 32 ICs in 15-
39V 400mW | 7x5x24" 190 | +1-3" Red or Green 150 FSWITCHES TOGGLE 2A 250V j| 14:318118M 300p 30 min. £33
IN916 6 8p each | 8x6x3" 185 | Bargraph 10 seg. Red  225| S| |DE 250V SPST 32 § 18MHz2 323p
INgoo2 s | RO (0x7x3 260 |—— 1A DPDT 14| DPOT aagy 1sida2m ., Jodp HlE @UUE MBOULATORS SMH: 2o
IN4003 8 | 33y 1.3W 10x434x3" 220 [ Liquid Crystat Display 1A DPDT C/OFF 15 | 4 pole on off 54 | 20MHz2 362p UHF MODULATORS BMH:2 P
iN4D04/5 6 15 each | 12%5%3" 250 | 34 digit 776p; 4 digit 920p 1 }A DPOT 13 sus-miIn 26.69MHz 390p i 350
:::(1)06/7 Z 12x8x3" 275 | 6 Digit LCD 950p (doole2-wov 24| TOGGLE 27-648MHz  350p @ KEYPADS 4 x 4 matrix w
4z VARICAPS [ epouorcar™  puch PUSH BUTTON{ Spchangeover 59 | 38.6667M 2500 | @ Model 766 ASCH Keyboard 240
Swiooy 1§ |Mvamz 165 01 015 0.1 0.-15 Dottog. Umng | SPSTonof 54 | s8MH: 323p | gioxci2C in stockable rack £5.50
MVAM115140 (G her. clath {plain utton. tching | SPBT c/off 70 | 100MHz 323p x Bl.loﬁol ns'loc able racks .5(
3A/400V 20 | gat02 25 e SPST on off 65 | SPDT Biased 85 We stock a wide selection of Computer Books.
3a/600V 27 2ix3}"  €6o S59p 47p SPDT Clover 75 | & >
881058 40 [ 2}x5 p 6% — 39p DPDTE To 95 | DPDT6tags 70 DIL PLUGS {Hoaders)
31000V 30 | BB106 40 | 3ix3}" 75p — & — =3 g DPOT C/OEF 79 VA ARt Al TRANSFORMERS (mains Prim. 220-240V)
SCAR's —— 3{x5'  Bep 92p 72p 83p MINIATURE DPDT Biased 115 16 pin 39p; 40 D 208, 6-0-6V 100mA: 9-0-9V 75mA; 12-0-12V
Tryriaton Noise Diode .| 33.17°  296p 260p 210p 178p Non Locking 3 pole c/over 150 . P i 75mA » 98p
-8a30v 28 | 25 g0 faxiz W — o, 208 |Puh o make 150 Push reak 25 (DIL Sockets 0n opp. page) | gya type: 6V--5A 6V--5A; 9V--4A 9V--2A:
0-8A100V 30 4 tof36pins  20p VQ board 144p 3 12V-3A 12V-3K; 15V-.25A 15V-.25A 215p.
S AZOCURE ;:/'1“0%\5/ s | SPottace cutter 107p DIP boarg SPEpli RO CHERL SRS 0VISRST 3% | .5 cONNECTORS 12VA: 45.13A 4.6V-1.3A; 6V-12, 6%
1A/100V :; Aaocy! \so Pin insertion tool 147p Veroblock 324p :hgr?gxegre:r {white} 5A 250V S:gT {Cannon type) C¥ass 1.2A 12V--5A 12V-.5A 235p (30p p&p!
1A/200V 8A/100V 54 | VERO WIRING PEN and Spool  325p A ! P 24VA: 6V-1-5A 6V-1-5A: 9V-1.2A 9V-1.2A;
;2/6‘:)(%/\/ ;g B8A/400V 64 | Spare Wire (Spool) 80p; Eombs Tpea. gfgg(os\,“o‘gg'{' oeon fontlea whenat;r;; 9 way P."SOIO; 50::;:: pln-l:lc ;SV"A 12V-1A: 15-.8A 15:;-2%A:(5250V-a-l$?
8A/500V 86 ¢ V--6A P{55p p
BAJOOV' 35 | w/a00v 108 FERRIC CHLORIDE [EURQ ROCKER: (White) 104/250v DPDT 85p | J2va¥ 120° 1870 1299 |50VA: 6V-4A 6V-4A; 9V-2.5A 9V-2.5A; 12V-
g:gggv g 12Aa/100v 60 |1 .Ib bag Anhydrous BREADBOARD | ROTARY: "Make-A-Switch” Make your | 37 way 268p 390" 186p | 2A 12V-2A: 15V-1-5A 15V-1.5A; 20V-1.2A
BAGOOY 85 | 12A/400v 70 | 225p + 40p p&p £5.20 | own multiway Switch as required. Shaft- 2 20V-1-2A; 25V-1A 25V-1A; 30V--BA 30V--8A
12A300v 59 | 12A/800V130 ing y has adjustable stop. PDIL JEDGE CONNECTORS 365p (60p péip)
12A500V 92 | 18A%00v 105 | DALO ETCH RESIST | BIMBOARDS | Accommadates up to 6 Wafers 90p: [switches double type 100VA: 12V-4A 12V-4A; 15V-3A 15V-3A:
12ABO0V.150 | 16a/500v 120 | Pen + Spare tip  90p £8.25 !‘!'e:;;elg:rew f:ﬂ!&GZWaf'tar/séS:bl:v.cgmag'(:/. (SPST) 1 156 | 20V-2.5A 20V-2-5A: 30V-1-5A 30V-1.5A:
15A700V 195 | 16a/800V 195 N ey 2 polels war: 3, gk 4way |2x10way — BSp | 40V-1:25A40V-1-25A; 50V- 1A 50V-1A
8T106 150 | 254/400v160 | COPPER CLAD BOARDS Maing DEST Switeh o P v %48 85p ARbsuny il ELI] 695p(74p p&p)
BT116 150 | 353 ¥ o gag | Fibre Single-  Double- SR8P SerenItSpacars 2 6way |2x18way 115p 120p | AUTD (Step Down) TRANSFORMERS:
C106D 38 |55p/00v 295 | Slass  sided sided  9.5°xB8.5" P 98p 2422 way 130p 138P | Prim: 240V Sec. 115V 50/80Hz
MCRI01 32 | 1og00p 120 | §%6) . 90p 110p 5p | ROTARY: (Adjustable Stop Type) Buway |2x28way 133p 160p | 5ovA: £5.95 (60p); ~_100VA:_ £7.40 (70p)
FiCaa 22 L —— 6 150p 195p 1 pole/2 10 12 way, 2p/2 10 & way, 3 pole | 1156 17232 way 1a4h T |100vA: £9.95 (70p): 250v: €14.75 (BSpl
TIC45 28 | DIAC SOLDERCON PIN 2 to 4 way, 4 pole/2 to 3 way 45p 2 x4 21 {N.B. P&P charge to be added above our normal
N44a4 140 | ST2 25 s - 4 wa Oway 210p —
2 100 pins.60p 500 pins 275p ROTARY: Mains 250V AC, 4 Amp  52p 19.3 J2xa3 way 232p __ | postal charge.)
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BUILD YOUR OWN PROFESSIONAL QUALITY
DS oD mepy s e f LTS b
, ,
UNIVERSITIES ETC. THE LASCAR RANGE OF S MNIZOIENEw ) 12911400 ], 509, 1, 3908
MULTIMETERS IS NOW ALSO AVAILABLE IN LMM 100 Kit ) 5895 1.75 | 9.10 | 69.80
KIT FORM, CONTAINING ALL PARTS NEEDED LMM 200 FULLY ASSEMBLED
TO CONSTRUCT THESE SUPERBLY STYLED (INC. LEADS) S3Y)| 1res || 16Aro) IRSEE08
MULTIMETERS -EVEN BATTERIES AND LMW 100 FULLY ASSEMBLED 77500 1.75 | 11.88| 91.13
TEST LEADS. BOTH TYPES FEATURE FIVE (INC. LEADS) 50} 1. : 13

FUNCTIONS (AC AND DC VOLTS, AC AND
DC CURRENT RESISTANCE) WITH ABILITY
TO CHECK DIODES. 0.5 ” LCD DISPLAY

WITH 'BATTERY LOW WARNING. AUTO-POLARITY,

AUTO-ZERO. FULL PROTECTION AGAINST

OVERLOADS AND TRANSIENTS, CAN WITHSTAND

MAINS ON ANY RANGE. RUGGED ABS CASES AND A

COMPREHENSIVE 1-YEAR WARRANTY.

The LMM 200 has been featured as a projectin the July 80

Practical Electronics. it is a compact handheld multimeter with LoseoH
a 0.5% basic accuracy and 15 different ranges. It measures ~—

AC/DC voltage from 0.1mV to 500V, AC/DC current from 0.1uA
to 2 Amps and resistance from0.102to2M{). 200 hours battery lite.

The LMM 100 is suitable for field or bench use. It has a basic
accuracy of 0.1% and 25 different ranges. it measures AC/DC

voltage from 0.1mV to 1Kv, AC/DC current from 0.1.A to 2 Amps

L0

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basiidon,
Essex. Telephone No: Basiidon (0268) 727383.

To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex.

Please send me Data [J LMM 200 Kit £39.04 (] LMM 100 Kit £69.80 [J ‘
Assembled LMM 200 £47.09 [] Assembled LMM 100 £91.13 []

and resistance from 0.1 to 20M(). Battery life is over 2,000 hours. Name
It also features a unique ‘digital hold' facility and adjustable carrying Address
handle.

We also offer a calibration service (£5.00 + VAT = £5.75)and a
trouble-shooting and calibration service (£7.50 + VAT = £8.62).

Practical Electronics November 1980

Tel. No.

| enclose cheque/P.O. value

Orders may be ‘phoned quoting your Access or Barclaycard No.
Official orders accepted.

Ny



L /Marshall's

108A Stokes Croft Bristol

A. Marshall (London) Ltd., Kingsgate House,
Kingsgate Place,| London NW6 4TA
Industrial Sales: 01-328 1009

Mail Order: 01-624 8582 24h. service

Also tetal shaps 325 Eugware Road, Londion W2
40 Crecklrwood Broadway, London NW2  B5 Wesi Regent St Glasqow

We now supply the extremeiy reliable
and cost conscious LEADER range of
testgear.

SINGLE TRACE OSUILLOSCOES

LBO S10A 4 ANH, 20V €
LBO $12A %" 10MH, 10mV €1
LBOQ %13A 5" 10K, 10V £
LB B07A 57 2001, 10mY £

BUAL TRACE OSCILLOSCQP

L80 3 OMiY,  2mV £11900
LB (CBA 20MH2 10mV £299 00
LBGO %20A 4 39MH/. - Sy £47500
LNO b4 100K, W £7%H 00

1V RAINY TS AR
LSG 16 Sugoat 4900
LSG 231 FAS Siecen Sapad Gl
LCG 3920 AT B Patteon Gerenatis

(189 00
" AUDIO TEST

Please send large SAE for special
catalogue. All prices exclusive
VAT /carriage.

paid.

The new Marshall’s 80/81 catalogue is now
available. A veritable treasure house of
components, test gear, tools, etc. .

Available by post, UK 75p post paid:
Europe 95p post paid: Rest of world £1.35 post

v

.

SINCLAIR INSTRUMENTS
Digital Muitimeter

Digital Frequency Meter

Low Power Oscilloscope

PDM35 £ 34.50
** DM235 £ 52.50
** DM350 £ 72.50
** DM450 £ 99.00

PFM200 £ 49.80

SC110 £139.00

NEW

TF200

TGF 105 Pulse Generator

Frequency Meter
£145:00

ACH S St £15900 £ 85.00
LON 120 Dhstoarhon N 1 . g;ig%

IS iiﬁi!‘.!l A (o cmgnst)évsae KTRIK HI FI
WAt 71 1 Do s i (6539160 MODU

e i L CE608 Power Amp £20.09
R e ot i CE1004 £23.43
LTC 906A Transistor Chrechee € 9000 CE1008 *  £26,30
Y0 007 Trammine e 6139 %0 CE1704 " £3348
LAT 47 Atlenuatar €135 00 CE1708 g £33.48
1 Yoo S0 Fihawn v 22300 | LOts Of old friends, but also many new products | cps1  Power Unit £19.52
AMATLUR RADIL including leader test gear, Crimson Hi Fi apes T eRk
LOM 815  DIP Mot £ 4300 o cPS6 £30.00
b 810n amems v c 4100 | Modules, Rechargeable NI Cad batteries and CPR1 Pre Ampe £32.17
(P B85 SWR Wart Memw c«o | chargers (very competitive). More components CPR1S Pre Amp  £42.52
el D8 AN EIEC £ S0l g . . ) Al Prices + VAT + postage/
vl 2% | including SN74ALS series, new tools etc.

packaging

Don’‘t forget! We also carry an
impressive range of semi- conductors,
passive' components, slectro
mechanical components, tools etc.

DISCO LIGHTING
KITS!!!

First class constructional projects, ¢/w glass fibre P.C.B.’s & full instructions. No extra
components necded to make a top rate working unit.

LK1 3 channel sound-to-light. LK2 3 channel 3kW.
£990 300 w/channel 1v - 100w input £17.90 zcro voltage firing .

a 200mV - 100 watts input.
LK3 2k W slider dimmer 4 channel “Wwa LY
£6.60  suitable for clubs/pubs. LK4 P

1 A professional unit ¢/w £16.50 ed

face plate. auto — two speed ranges.
ALL KITS C/W Suitable case for

LK 1/2/4 £3.50
circuit, comprehensive 100w spots ES or BC
instructions & full £1.50.
parts guarantee Coloured pigmy lamps
65p.

Carriage on above 70p

UNREPEATABLE HI-FI BARGAIN

3 WAY LOUDSPEAKER
KIT C/W BAFFLE (pre-cut)

Comprises:

% 64" linen surround bass unit

# 5°" mid-range unit

* 3" tweeter

* 3 way crossover, fixing screws & baffle
# 20 watts handling capability.

Full instructions provided

Must be heard to be believed!!.

£9.95 + £1 carr. or two kits for £20 carr. free.

SAXON ENTERTAINMENTS

327-333 Whitehorse Rd., Croydon, Surrey CR0 2HS.

(01) 684 8007

Order by phone — Access/Barclaycard/C.0.D.
Open Mon, - Sat, 9am — Spm.

Fitzroy House, Market Place,

Swaffham. Norfolk, PE37 7TQH.

—

competition entry
with catalogue

NAME

Practical Electronics

DORAM
ELECTRONICS
LTD

z\‘e

to be refunded
* with first order

REF. Dept. PE

Please send me a copy of your new catalogue

—— e I S|
ADDRESS I
_=____ - = - - - @

Eeem—————
lenclose cheque/ postal order for 40p

November 1980



CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

It’s faster and more thorough than classroom learning: you pace yourself and answer questions on each new aspect as
you go. This gives rare satisfaction— you know that you are really learning and without mindless drudgery. With a good
self-instruction course you become your own best teacher.

Understand Digital Electronics

In the years ahead digital electronics will play an increasing part in
your life. Calculators and digital watches mushroomed in the 1970's
-soon we will have digital car instrumentation, cash cards, TV
messages from friends and electronic mail.

After completing these books you will have broadened your career
prospects and increased your knowledge of the fast-changing world
around you.

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £7.00

This course is designed as an
introduction to digital electronics and
is written at a pace that suits the raw
beginner. No mathematical
knowledge is assumed other than the
use of simple arithmetic and decimals
and no electronic knowledge is
expected at all. The course moves
painstakingly through all the basic
concepts of digital electronics in a
simple and concise fashion: questions
and answers on every page make sure
that the points are understood.

‘Everyone can learn from it - students, engineers,

housewives, scientists. Its four A4 volumes consist of:

Book 1 Binary, octal and decimal number systems; conversion between number systems;
conversion of fractions; octal-decimal conversion tables.

Book 2 AND, OR gates; inverters; NOR and NAND gates; truth tables; introduction to
Boolean algebra.

Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates; dual-input
gates.

Book 4 Introduction to pulse driven circuits; R-S and J-K tlip flops; binary counters; shift
reqisters; half-adders.

DESIGN OF DIGITAL SYSTEMS £12.50

This course takes the reader to real
proficiency. Written in a similar
question and answer style to Digital
Computer Logic and Electronics, this
course moves at a much faster pace
and goes into the subject in greater
depth. Ideally suited for scientists or
engineers wanting to know more
about digital electronics, its six A4
volumes lead step by step through
number systems and Boolean algebra
to memories, counters and arithmetic
circuits and finally to an
understanding of calculator and
computer design.

Book 1 Octal, hexadecimal and binary number systems; conversion between number

systems; representation of negative numbers; complementary systems; binary multiplication
and division.

Book 2 OR and AND functions; logic gates; NOT, exclusive-OR, NAND. NOR and exclusive-
NOR functions; multiple input gates; truth tables; De Morgans Laws; canonical forms; logic
conventions; karnaugh mapping; three state and wired logic.

Book 3 Half adders and full adders; subtractors; serial and parallel adders; processors and
arithmetic logic units {ALUs); multiplication and division systems.

Book 4 Fiip flops; shift registers; asynchronous and synchronous counters; ring. Johnson
and exclusive— OR feedback counters; random access memories {RAMs) and read only
memories {ROMs).

Book & Structure of caiculators; keyboard encoding; decoding display data; register
systems; control unit; program ROM; address decoding; instruction sets; instruction
decoding; control programme structure.

Book 6 Central processing unit {CPU); memory organization; character representation;
program storage; address modes; Input/output systems; program interrupts; interrupt
priorities; programming; assemblers; computers; executive programs; operating systems and
time sharing.

Flow Charts and Algorithms

are the essential logical procedures used in all computer programming
and mastering them is the key to success here as well as being a
priceless tool in all administrative areas -presenting safety regulations,
government legislation, office procedures etc.

THE ALGORITHM WRITER’S GUIDE £4.00

explains how to define questions, put them in the best order and draw
the flow chart, with numerous examples.

Digital Computer
Logic and
Electronics

hobbyists,

GUARANTEE No risk to you.

If you are not completely satisfied, your money will be refunded upon
return of the books in good condition.

CAMBRIDGE LEARNING LIMITED, UNIT 26

RIVERMILL SITE, FREEPOST, ST. IVES, HUNTINGDON,

CAMBS., PE17 4BR, ENGLAND.

TELEPHONE: ST. IVES (0480) 67446

All prices include worldwide postage (airmail is extra - please ask for
prepayment invoice).
Please allow 28 days for delivery in U.K.

Microcomputers are coming - ride

the wave! Learn to program.

Millions of jobs are threatened but
millions more will be created. Learn
BASIC - the language of the small
computer and the most easy-to-learn
computer language in widespread
use. Teach yourself with a course
which takes you from complete
ignorance step-by- step to real
proficiency with a unique style of
graded hints. In 60 straightforward
lessons you will learn the five
essentials of programming: problem
definition, flowcharting, coding the
program, debugging, clear
documentation. Harder problems are
provided with a series of hints so you
never sit glassy-eyed with your mind a blank. You soon learn to tackle
really tough tasks such as programs for graphs, cost estimates,
compound interest and computer games.

COMPUTER PROGRAMMING IN BASIC
£9.00

Book1 Computers and what they do well; READ, DATA, PRINT, powers, brackets, variable
names; LET; errors; coding simple programs.

Book 2 High and low level languages; flowcharting; functions; REM and documentation;
INPUT, IF....THEN, GO TO; limitations of computers, problem definition,

Book 3 Compilers and interpreters; loops, FOR....NEXT. RESTORE; debugging: arrays;
bubble sorting; TAB.

Book 4 Advanced BASIC; subfoutines; string variables; files; complex programming;
examples; glossary.

THE BASIC HANDBOOK £11.50

This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that occur in
BASIC terminology. The dozens of BASIC ‘dialects’ in use today
mean programmers often need to translate instructions so that they
can be RUN on their system. The BASIC Handbook is clear, easy to
use and should save hours of your time and computer time. A must
for all users of BASIC throughout the world.

A.N.S. COBOL £4.40

The indispensable guide to the world’s No. 1 business language. After
25 hours with this course, one beginner took a consulting job,
documenting oil company programs and did invaluable work from the
first day. Need we say more?

ORDER FORM

Please send me the following books:-

. . . Digital Computer Logic & Electronics @ £7.00
............ Design of Digital Systems @ £12.50
............ Algorithm Writer's Guide @ £4.00
............ Computer Programming in BASIC @ £9.00
............ BASIC Handbook @ £11.50

............ ANS COBOL @ £4.40

.. Your Booklist {Free)

| enclose a *cheque/PO payable to Cambridge Learning Ltd.
for€..... (*delete where applicable)
Please charge my:

* Access/American Express/Barclaycard/Diners Club/Eurocard/Visa/
Mastercharge/Trustcard

Credit Card No... . ...

Signature . .. ... i

Telephone orders from credit card holders accepted on 0480 67446
{Ansafone).

Overseas customers (incl. Eire) should send a bank draft in sterling drawn
on a London bank. or quote credit card number.

Name .
Address .

Cambridge Learning Limited, Unit 26, Rivermill Site,
FREEPOST, St. lves, Huntingdon, Cambs PE17 4BR, England.
{Registered in England, No. 1328762)



D.LY. KITS FOR SYNTHESISERS, SOUND EFFECTS

BASIC COMPONENTS SETS include all necessary
resistors, capaci smicond 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 detalls of kits
PCBs and parts are shown in our lists.

LAYOUT DIAGRAMS are supplied free with all PCBs
unless "as published™.

PHONOSONICS

MAIL ORDER SUPPLIERS OF QUALITY
PRINTED CIRCUIT BOARDS, KITS AND
COMPONENTS TO A

WORLD-WIDE
MARKET

P.E. MINISONIC MK2 SYNTHESISER

A portable mains operated miniature sound synthesiser with
keyboard circuits. Although having slightly fewer facillties than the
targe Formant and P.E. synthesisers the functions offered by this
design give it great scope and versatifity.
Set of basic component kits {excl. KBD R’s & tuning pots —
see list for options available) and PCBs (incl. layout charts)
KIT38-25 £80.12
“Sound Design™ booklet £1.00

P.E.128-NOTE SEQUENCER

Enables a voltage controlled synthesiser to automatically play pre-
programmed tunes of up to 32 pitches and 128 notes long.
Programs are keyboard inltiated and note length and rhythmic
pattemn are extemally variable.
Set of basic comps, PCBs and charts
KIT76-7 £35.56

Setoftext photocopies £1.38

P.E.16-NOTE SEQUENCER

Sequences of up to 16 notes may be programmed by the use of
external panel controls and fed into most voltage controlled
synthesisers.
Set of basic comps, PCBs and charts|
KIT86-6 £33.60
£1.

Set text photocopies 1.84

P.E.STRINGENSEMBLE

A multivoiced polyphonic string instrument synthesiser.
Set of basic comps, PCBs & charts
KIT77-8 £107.88

ELEKTORELECTRONICPIANO

Atouch-sensitive multiple-voicing piano using the |atestintegrated
circuit techniques for the keying and envelope shaping, and virtually
eliminating "bee-hive” noise hitherto inherent in previous
electronic pianos.
*5-octave set of basic comps and PCBs {as publ.)
KIT80-9 £148.66
Additional 3-octave extension and basic parts and
PCBs {as published) KIT80-10 £56.38
Set of text photocopies £1.81

ELEKTORFORMANTSYNTHESISER

A very sophisticatged synthesiser for the advanced constructor
who puts performance before price.
Set of basic comps, PCBs (as publ.)
KiT 66-14 £255.45

Setof text photocopies £7.83

ELEKTORDIGITALREVERBUNIT

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 pubi.)

NEW KITS
ELEKTOR CHOROSYNTH

A 2}-octave Chorus synthesiser with an amazing variety’ of
sounds ranging from violin to cello and flute to clarinet amongst-
many others. Exparienced constructors can readily extend the oc-
tave coverage.
Basic comps, PC8s and charts but excl. sw's i
KiT 100-8 £44.39
Text photocopy 70p

ELEKTOR SEWAR

For use with Elektor Analague Reverb to give greater flexibility to
the reverb effects.
Basic comps, PCB (as publ.) KIT101-1 £22.53
Text photocopy 60p

ELEKTOR FUNNY TALKER

Incorporates a ring moedulator, chopper & frequency modulator to
produce fascinating sounds when used with speech & music
signals.
Basic comps, PCB (as publ.) KIT 99-1 £9.60
Text photocopy 40p

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 pubt.) KIT 98-1 £5.48
Text photocopy 20p

P.E. SPLIT-PHASE TREMOLO

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

amplifiers.
Basic comps, PCB & chart KIT102-3 £17.58
Text photocopy 65p

P.E. MINISONIC WAVEFORM
CONVERTER

A simple converter that modifies the Minisonic sawtooth
waveform to produce triangle and sine outputs. Ideally one
should be used with each Minisonic VCO.

Basic comps, PCB & chart KIT 96-1 £3.98
DISCO-CROSS FADER
The fade b 2 decks is switch-initl and can be

preset on the panel for a cross fade rate of between about § sec
& 24 secs. Basically a stereo unit but may be used in mono.
Basic comps, PCB & chart KIT94-1 £11.83

P.E.GUITAR MULTIPROCESSOR

An y ile sound pri unit capable of producing,
for example, flanging, vibrato, reverb, fuzz and tremolo as well as
other fascinating sounds. May be used with most electronic

ELEKTOR RESONANCEFILTER

Allows a synthesiser 1o produce a more fealistic simulation of
natural musical instruments.
Set of basic comps, & PCB (as publ.} .
KIT82-2 £224%
Text photocopy S7p

P.E.GUITAREFFECTS UNIT

Modulates the attack, decay and filter characteristics of a signal
from most audio sources, producing 8 different switchable effects
that can be further modified by manual controls.
Basic comps. PCB & chart
KIT42-3 £10.37
Text photocopy 28p

P.E.GUITAROVERDRIVE

Sophisticated versatile fuzz unit incl. variable controls affecting the
fuzz quality whilst retaining attack and decay, and also providing
filtefing. Usable with most electronic instruments.
Basic components, PCB & chart KIT56-3 £11.22
Text photocopy 88p

P.E.SMOOTH FUZz

Basic components, PCB & chart KIT81-1 £6.40
Text photocopy 55p
TREMOLOUNIT
A slightly modified version of the simple P.E. unit.

Basic components, PCB & chart KIT 54-1 £3.74
GUITARFREQUENCY DOUBLER
A slightly modified and extended version of the P.E. unit.

Basic components, PCB & chart KIT 74-1 £5.19

Text photocopy 39p
P.E.GUITAR SUSTAIN
Maintains the natural attack whilst extending note duration.

8asic components, PCB & chart KIT75-1 £6.73

Text photocopy 38p
P.E.WAH-WAHUNIT
Canbe controlled lly or by integral ic control.

Basic components, PCB & chart KIT51-1 £4.93
P.E.AUTO-WAHUNIT

Automatically gives Wah or Swell sounds with each note played. |
Basic components, PCB & chart KIT 58-1 £9.68
Textphotocopy 58p

ELEKTORWAVEFORM CONVERTER

Converts a saw-tooth waveform into sinewave, mark-space saw-

tooth, regular triangle, or square-wave with variable mark-space.
Baslc comps, PCB & chart, but excl. sw's

KITHE:3 BT8O instruments.
Extension unit basic comps and PCB (a8 p:l:.ll:)78-4 £52.77 Set of bas‘ic comps, PCBs & charts (excl. SWs) KTzl 912
Text photocopy 86p N ShoToo00id KITBs5-6 e P.E. SWITCHED TONE TREBLE BOOST
Provides switched selection of 4 preset tonal responses.
ELEKTORANALOGUE REVERB Basic components, PCB & chart KIT89-1 £4.34
w . o . N P.E.PHASER Text photocopy 78p
Using i.c.s instead of spring-lines thp maingunitipasiaimaxi mum An automatlcally controlled 6-stage phasing unit with integral
delay of up to 100mS, and the additional set extends this up to oscillator. P.E. TREBLE BOOSTUNIT
200mS. May be used in either mono or stereo mode. 8aslc :;omponems PCB & chart KIT88-1 £10.69 olsSo
Main unit basic component set KIT83-1 £29.49 2-Notch extension' PCB & chart KIT 88-2 £6.36 A simple trebte boost unit with manual control depth.
Additional Delay basic components KiT83-2 £20.07 Textphotocopy : 68p Basic components, PCB & chart KIT§3-1 £2.92
PCB (as publ.) to hold both kits PCB9973 £4.52
Text phot 87
R P | ELEKTORPHASING & VIBRATO P.E.SYNTHESISER
Includes manual and automatic controf over the rate of phasing & The well acclaimed and highly versatile large scale mains operated
ELEKTOR Rl NG MODULATO R vibrato, and has been siightly modified to also include a 2-input synthesiser. Other circuits in our lists may be used with it to good
Compatible with the Formant & most other synthesisers. mixer stage. advantage.
Set of basic comps & PCB {as publ.) Set of basic comps, PCB & chart Basic comps. PC8s & charts
KiT87-2 £6.84 KIT70-2 €21.67 KIT 23-33 £167.57
Text photocopy 38p Textphotocopy 67p Set of text photocopies £8.21
10% DISCOUNT VOUCHER ADD: POST & HANDLING ADD 16% VAT

(PE 83)

TERMS: Goods in current adverts & lists
over £50 goods value (excl P&P & VAT).
Correctly costed, C.W.0,, U.K. orders only.
This voucher must accompany order. Valid
until end of month on cover of %.E. Does not
apply to credit card orders.

U.K. orders: Keyboards add £2,70 each. Other goods: Under
£5 add 50p. under £20 add 75p. over £20 add f£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.l.. B.F.P.0. and other countries are subject to
higher export postage rates.

apply
photocopies.

{or current rate if changed).
Must be added to full total of
kits, discount post & handling
on all UK. orders. Does not
to Exports, or

EXPORT OROEAS ARE WELCOME but to avoid
delay we advise you to see our list for postage rates. All
payments must be cash-with-order, in Sterling by Inter-
national Money Order or through an English Bank. To
obtain list — Europe send 35p, other countries send
7

5p.
Note that we do not offer a C.0.D. service and
that our terms are paymant in advance.

PHONOSONICS - DEPT PE88. - 22 HIGH STREET - SIDCUP - KENT DA14 6EH

BY APPOINTMENT (TEL 01-202 6184)
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AND OTHER

PROJECTS

PHOTOGRAPHS in this advertisement
show two of ouf units containing some of
the P.E. projects built from our kits and
PC8s. The cases were built by ourselves
and are not for sale. though & small
selection of other cases is available.

LIST—Send stamped addressed
envelope with all U.K. requests for free
hist giving fuller details of PCBs. kits and
other components

OVERSEAS enoulries for list Eurpne—
send 35p: o_lhar_counlri'e_sA—_s_en_d_7_5:9.

KIMBER-ALLEN

KEYBOARDS AND CONTACTS

KIMBER-ALLEN KEYBOAROS as required for many p
claim that these are the finest Ided plastic keyboard:

projs The f s
ilable. All octaves are C to C, the

keys are plastic, spring-loaded, fitted with actuators, and mounted on a robust aluminium frame.

30ctave (37 notes} £28.50 4 Octave {49 notes)

£32.26 50ctave(61 notes) £39.75

CONTACT ASSEMBLIES {gold-clad wire) — 1 required for each K80 note:
Type GJ - SPCO 33p ea. Type GB ~ 2 pr N/O 371p ea.

P.E.V.C.F.

A voltage controlled fliter extracted from P.E.
Minisonic project.
Basic comps, PCB & chart KIT 66-1 £6.45

P.E. RING MODULATOR

Extracted from P.E. Minisonic project.
Basic comps, PCB & chart KIT §9-1 £6.36

WIND & RAIN EFFECTS UNIT

A slightly modified version of the originat P.E. unit.
Basic comps, PC8 & chart KIT 28-1 £4.84
Text photocopy 28p

P.E.ENVELOPE SHAPER

WITHOUT VCA

Provides full manual control over attack, decay,
sustain and release functions, and is for use with an

existing VCA,
Basic comps, PCB & chart KIT 44-1 £5.73
Text photocopy 49p
P.E.ENVELOPE SHAPER
WITH VCA

Has an integral Voitage Controlled Amplifier, and

_has fult manual control over the A.0.S.R. functions.
Basic comps, PCB & chart KIT 50-1 £8.03
Text photocopy 58p

P.E.TRANSIENT
GENERATOR

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

Basic comps, PCB & chart KIT 63-2 £7.82

Textphotocopy 58p

P.E.EXTERNAL-INPUT
SYNTHESISER-INTERFACE

Allows external inputs such as guitars, microphone
etc., to be processed by synthesiser circuits.
Basic comps, PCB & chart KIT 81-1 £3.90

P.E.TUNING FORK

Produces B4 switch-selected frequency-accurste
tones with an LED monitor clearly displaying beat-
note adjustments.
Set of basic components, incl. power supply,
PCBs & charts KIT46-3 £23.32
Text photocopy 97p

P.E.TUNINGINDICATOR

A simple 4-octave frequency comparitor for use
with sy i and other i where the
full versatility of KIT 46 is not required.
Basic components. PCB & chart, but excl. sw.
KIT68-1 £8.19
Text photocopy S8p

P.E.DYNAMIC RANGE
LIMITER

Presetto automatically control sound output levels.
Basic comps, PCB & chart KIT 62-1 £8.31

P.E.CONSTANTDISPLAY
FREQUENCY COUNTER

A 4-digit counter for tHz to 99kHz with 1Hz
sampling rate. Readout does not count visibly
or flicker due toblanking.
Basic components, PCB & chart
KIT79-4 £31.35
Text photocopy 78p

P.E.6-CHANNEL MIXER

A high specification stereo mixer with variable
inputimpedances.
Basic components, {excl.sw's,) and set of
PCBsandcharts.
KIT90-8
Extra 2-channel set with PCB
KIT90-9 £11.62
Set of Text photocopies £1,50

£61.28

STEREO HEADPHONE
AMPLIFIER
Extracted from P.E. 6-channel mixer.
Basic components, PCB & chart
KIT92-1 £6.68

DIGITAL EXPOSURE
UNIT

Controls up to 750 watts In { second steps up to
10 minutes, with built-in audio alarm,
Basic components, PCBs & charts

KIT93-3 £23.27

Text photocopy £1.20

P.E.DISCOSTROBE

A 4-channel light show controller giving &
choice of sequential, random, or f_nll strobe
mode of operation, and with extra audio input.

Basiccomponents, PCB & chart

KIT57-2 £25.12
Text photocopy 78p
RHYTHM GENERATORS

Several available, Including programmable 16
beat 64000 patten, 12B beat almost Infinite
pattem, and pre-programmed 15 pattern using
either M262 or M253 rhythm chips. A selection
of effects instrument circuits Is also available.

P.EVOICEOPERATED
FADER
for automatically reducing musi¢ volume
during talkover — particularly useful for discos.
Basic components, PCB & chart
KIT30-1 £4,37
Text photocopy 28p

P.E. DYNAMIC NOISE
LIMITER

Very effective stereo circult for reducing the hiss
founa inmost tape recordings.
Basic components, PCB & chart
KIT97-1 £8,07
Text photocopy 75p

3 N N
SIS
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PRICES ARE CORRECT AT TIME OF PRESS.

€. 4 0. E. DELIVERY SUBJECT TO AVAILABILITY.

PHONOSONICS
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ICS 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. ICS can
provide you with the specialised training so essential
to success.

Personal Tuition and Guarantesd Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful,.is the key to our outstanding record in the
technical training field, You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: “"Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.’’

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. |CS can coach you for:

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs

Electrical Installation Work

.Diplomas Courses

Colour T.V. Servicing
CCTV Engineering
Electronic Engineering & Mainténance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering' & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

Post this coupon or ‘phone today for free
Electronics careers guide.

Address

Age
To ICS, Dept 273A, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)
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Micronta Auto Range Multimeter Gives you correct polarity,
range and measurement —evelz time. Single function switch
lets you choose DC 4 ranges; AC 4 ranges; DC current
resistance. 4 ranges. LCD readout. Exclusive range hold facility.
22-196

Micronta 1000 Ohms/
Volt Multitester Very

compact at 89 x59x 32
mm. Easy toreadcolour
meter, pin jacks for all
8 ranges. Reads AC V,
DC current and ohms.
Mirrored scale. 20-027

Micronta Transistor-
ized Signal Tracer Spot
circuit troubles, check
RF, IF and audio
signals from aerial to
speaker on all audio
equipment. It has built
in 5 cm speaker with
volume control.

50 x 143 x 38 mm.
22-010

AT
5 YM'ISAOSVOI CHECRE

Micronta Dynamic
Transistor Checker
Shows current gain:
and electrodeopenand
short circuit. Tests low
medium or high power
PNP or NPN types.
Go/no-go tests from
5-50 m A on power
types. “Quick-check”
sockets. 22-024
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Realistic Direct Entry Programmable Scanning Receiver Hear
real-life drama on six exciting bands. With direct access to all
frequencies, you can punchin actual frequencies for monitoring,
storing in the computer's memory or just exploring. Big
fluorescent display. Phase locked loop security. 20-9111

TRS-80 Model

Pluginand startcomputing. Contains 4096 bytes of user memory
and can be expanded to 16K. 26-9051
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ACCRINGTON
37 Union Street

RSFIELD BECKENHAM

PERRY BARR BROMSGROVE HUDOE STREATHAM CiTY CENTRE SHREWSBURY TYNE AND WEAR
¥ 20 L{nlm Square /8 St. Jcrag(met :&m’{w! Shopping Centre l“YF" DSlred 254 Streatham Hgh Road Arndaie Centre ?ﬁ%ﬁov Latch AREA
[~ s Ot BROWNH TOTTENHAM STRETFORD INGBOURNE
15 Central Area Deveiopment 2268 Coventry Rasd 0 Hgh Stroet Status Gty Clougn Rosd Z3Caforg Broscmay 455 High Road Arndale Centre 20 The Forum Shoppung Centre M€ -
BARNSLE Los. EAMI W e tre
58 Market Street 44/46 Cape Hill 1 The Rock 83 Warwick Street 92 Turners Hill u‘:‘ High Street NEWBURY 293 High Street SHEFFIELD
BASINGSTORE WARD END IFF L CRINGFORD 14 Bartholomew Street 19-20, Hillsborough Shoporing Cantre
22 London Street 887 Washwood Heath Rosd 9 Wood Street 72 Merrion Centre 3 Hall Lane 239 Walworth Road East St, Centre SHIELDS ROAD
BIRKEMMEAD WEDNESBURY CHELTENA L AP et Weston Favel Shopping Centre  STAFFORD JeR e
ve re. on ston Road b stgate 84 Clamy High Street 6 Sheridan Shopping Cent
BRADFORD COMPUTER CENTRE ESTER LEICESTER oLk Row " > Ao Sreet NOTTINGHAM AREA SPYE(ERs ™™™ ™" Gaileres
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25 e 4
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IT'S POSSIBLE
Better Equipment. Lower Prices. No Middiemen!?
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C300/ES200

high performance electronic ignition to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.

Surefire has sold in its thousands in ready made form from big
name accessory firms, but iti1s now available in quality kit form to fit all
vehicles with coil ignition up to 8 cylinders.

ES200. A high performance inductive discharge ignition incorporating
a power integrated circuit (special selection): electronic variable dwell

circuit {maximises spark energy at all speeds): pulse processor
{overcomes contact breaker problems). Coil governor {protects coil).

Long burn output. Negative earth only. Compatible with all rev. counters.

C300.1n1t's ready built form (C3000} it came top of all systems tested
by an independent national authority July ‘79. A high energy

capacitive discharge ignition incorporating a high output short circuit
proof inverter, top grade Swedish output capacitor, pulse processor
circuit, transcient overioad protection. Fast nise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatible with
most rev. counters. (Low cost adaptors avarable for rare cases.
Application list enctosed with each kit. Note: Vehicles with Smiths/
Jaeger rev. counters code RVI on dial will require adaptor type TCI).

What's in the kits. Surefire’s own precision anodised aluminium
extruded case. P.C. mounted security changeover switch, static
timing light. Special selection Motorola semi-conductors. Capacitors,
resistors etc. selected after 5 years expenence. Glass fibre pcb, solder,
complete down to last washer.

Fully illustrated comprehensive instructions

and full technical back up service.

Dept. PE4
Suretron Systems (UK] Ltd.
Bayer Buildings, Lower Bristol Rd, Bath, BA2 3EF Tel:(0226) 332317

Name

Address

‘Phone order with Access/Barclaycard Quantity
VAT and P & Pinc required

ES200: Neg == |£1395 £1195
C300: Pos = |£1}96 £15.95
C300: Neg = |£1>95 £15.95 Chq No.
Tacho Adapt. TC1 £3.90

lenclose
chq/P.O’s

DOOR BEI..

BUILD THE WORLD FAMOUS
CHROMA-CHIME

Give your friends a warm welcome. Yes, think how

delighted and amazed they will be to hear the

musical Chroma-Chime play when they press your

button!

The Chroma-Chime uses a microcomputer to play

24 well-known tunes. The kit is simplicity itself for

ease of construction. Absolutely everything needed

is supplied, including:

% Resistors, Capacitors,
Diodes, Transistors,

I.C. Socket and all hardware
% Texas Instruments TMS
1000 microcomputer

Y Comprehensive kit
manual with full
circuit details

Y Ready drilled and
legended PCB included

Plays 24 well-known tunes including:

Star Spangled Banner, William Tell Overture,
Greensleeves, Rule Britannia,

Colonel Bogey, Oh come all ye faithful,

plus many other popular tunes.

Y No previous microcomputer experience
necessary

Y All programming retained is on-chip ROM

Y Fully guaranteed

% Ideal present any time

'TMS 1000N e

g —~MP0027A Micro-computer chip available separately
g if required. Full 24 tune spec device tully guaranteed.

This urique chip can be used not only for electrontc door chimes
bul for other projects requinng musical output:
CarHoms MusicalBoxes Alarms

Amusement Machines  Public Address etc 5 -
Foe
-

New low Diice ony

{07 300 veparaterys

DUCTS SUPPLIED WITH MONEY BACK GUARANTEE
ALLOW 7-21 DAYS FOR DELIVERY

CHROMATRONICS. RIVER WAY, HARLOW, ESSEX.
N N N N B N __§N N N N N/

Please send me:

TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSE X.
Telephone(0279)41861

NAME 3 PHH/S(?

ADDRESS __ e

4+ ALL CHROMATRONICS PRO
PLEASE

I enclose cheque/PO value €
or debitmy ACCESS/BARCLAYCARD account no.
=% [ 5 3 W =

Eaceh O BT T ] a7 pewe T |

Signature _

HROMATROAICS
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SPECIAL OFFER!

4K CMOS RAM (1K x 4) 450 NS
ONLY £6.95 (8 for £45).

PRIME COMPONENTS

LOW PRICES

All our micro chips are st micro prices. Don’t be fooled by low prices. We 4o " Low P Dissi .The LSS 13p from ToshbaACEs §quivalenl of th ol
not offer for sale sub-spec or rebranded devices. All our parts are guarantead 70 “(;/Wle{, T'i;'m:"cn using CMOS technology. Ultra low power dissipation
new, first quality, factory prime, full spec devices. it is also our policy to offer PW/BIT (TYP.) "3.0V (STAND BY) means it can be used as battery-operated portable
you the best o d o that b f erdl those are featiiied . 10uW/BIT (TYP.) "5.0V (OPERATING) memory System and also as a non-volatile memory
regularly. Prices are exclusive of p&p and VAT — please refer to 'Ordering In- ] Data Retention Voltage 2V to 5-5V with battery back-up. Operates from a single 5V
formation’’ before ordering. Official orders from Schools, Colleges, Universitios - Single 5 Power Supply power supply with static operation, hence no refresh
and Gov. Authorities accepted. 18 PIN Plastic Package periods_and a much simplified power supply circuit
* Full Static Operation design. Three state outputs simplity memory expansion
N 3028 OR * Three State Oulful ’ for minimum data retention voltage is 2V, the battery
56 = 6502 796p r Input/Output TTI Compatible back-ur s‘ztem needs only simple circuit. Toshiba's
4 ssp e o 6504 795p Fast Access Time 450NS. ariginal C’ OS. lechnology also means wide operating
ks ss" IR 3009 6505 795p Toshiba’s TC5514P (industry type 6514) is a full statlc and nolse margins. The TC 56 14P is moulded in a dual-
I 944 35: 2035 50 NS 395: ggog ggsp read write memory organised as 1024 words by 4 bits in-line 18 pin plastic package 0-3 inch in width.
946 55p | 4036 takx 1) cmos | 589 4
8080A 5250 4 ]
947 55p | 4037 RAM 450 NS 995p| 50804 105 STEREO
962 55p | 4038 {1k x 4) CMO! b 9ose I 74c20  30p Y
9099  90p ! 4039 RAM 450 NS 695p] 230, Jos0 | 7476  &0p S100 SOUND COMPUTER BOARD!
p H
3040 PRO Z8001 12500p ;:gg;’ };gp At last, an $-100 Board that unleashes the full power of two unbelievable General
041 28002 9500p 74C98 125” instrumentsd AY-3-89 10 NMOS Computer sound IC’s. Allows you under total computer
7400 11p 4042 13p 1702A 450p wD80008 19900p 74107 100" control to generate an Infinite number of special sound etfects for games or any other
7401 12p 2822 ggp 2708 460 NS 425p 746160 1 10: program. Sounds can be called in BASIC, ASSEMBLY LANGUAGE etc.
7402 12p | 4645 1600 | 27165V 450NS  700p OLTA 74C161 145p KIT FEATURES
7403 13p | 4047 g9p | 2532 32K 450 NS2995 A ATOR 74C162 145p ® Two Gl Sound computer IC’s (AY-3-8910)
;:gg }gp 4048 56p 74C163 145p : Eouv pavaaﬂel IéO pgns on Board. e
p 74C192 175, ses on 8oard audio Amps or your 0.
e el i e B g W
194 175 sockets, parts and hardware are included.
13z ldon G0 lANiifiee 38| Jenoke @b 7aCisszsp | § PC o solimasked sk scmmned wit ol
4053 73 4C903 4sp asy, quick and fun to build, with full instructlons.
7430 18p | 4052 111: ARA A e TEaLART A ® Uses P d /O for maxi system flexiblli
_',/:3(2) 35;: 2088 RATOR B ® Both BASIC and ASSEMSLY | prog g ples are included
4056 -3-2513 U COMPLETE KIT ... Only £59.98 includes 60 page data manusl.
7:1% ;;g: :828 T b P} 93448512x8 40:')5.0’3‘ 29%%%?3"3 I Or_ﬂvl E%S.Oo.mclude' 60 page dnnéa vBanuaL |
7473 32p 93453 1kx4 40 NS -3 chlp special price with purchase of BARE BOARD (2 chips} £15.
AY-5-2376 795p
7474 32 Fs " p.o.a. : SOFTWARE
7475 4°: OPPY D 93451 1kx8 45 NS SCL is now available! Our Sound Command language makes writing Sound Effects programs a SNAPI SCL also in-
7476 40, O RO p.0.8. cludes routines for Raguswr-Examlne—Modbfy, Memory-Examine-Modify and Play-Memory. SCL is available on CP/M
7490 35p E 93511 2kx8 S50NS compatible diskette or 2708/2716. Diskette ~ £19.95, 2708 ~ £14.95, 2718 ~ £24.95. Diskette includes the
;:gz 50p E{)DI ;ngv;aréed Bus 2995p p.o.a. § source. EPROM'S are ORG at EQOOH.
3 50p | 01
496 45p D/D Inverted Bus 4995p
i PRI TUNES SYNTHESIZER BOOKS
4 rted B, The AY3-1350 23 5
74}%3 ;g: Fl/)[; 7:9\/; 8?01 us 3495p |;;|»hesl?.'30' ;r’w'aog;::gm.’:',k"‘:‘:'":"”";: Please order books by reference no. and title, and add 50p post & packing for each book ordered.
74157 5 D, B 5495p | applicetions in toys, music boxes and door i
Ja1e  sop S/D True Bus  3495p | diffarent popular and classical tunes. In addition | 51650 AUt e O AT Sieatlales ) o £6.7
74195 100p FD1795 B /D Inverted | "°r 87 3 chimes making a total of 25 tunes 21524 ke Cheap %‘L‘L-&Zﬂi&i“’ < 2'23
74 00, Bus, side select  5995p | FEATURES 3 Kk
73335 1908 B e B Tro By |+ Minkmal external components 21ssn I o Oy £7.75
74290 120 side select 59950 ¢ Automatic switch-off signsl at end of tune for esign Gt I AGS w'".‘ Exj °""'.“’°'s £6.95
] power saving 21537 Desn?n of Op Amp Circuits with Experiments £5.95
74365 90p SUPPORT DEVICES * Envelope control to give organ or plana quality. | 21545 The Design of Phased-Locked Loop Circuits with Experiments £6.76
74366 90 * Sequential tune mod 21686 Design of VMOS Circuits with Experiments NEW | £8.95
2 4 door capability when used as door chime. 21618 Elactronic Telephone Projects £4.95
* Operation with tunes in externat PROM if re- §° 21127 How to Read Schematic Diagrams 3rd £d. £4.25
74LS00  18p , Quired {2708). . 21613 How to Use Integrated Circuits Logic Elements 3rd Ed. £4.50
741501 12p R e SYAR WARS. BEETHOVEN'S 51252 i Converter Cookbook £10.50
741504 15p 9TH AND 5TH, JINGLE BELLS, YANKEE IClepAmpiGECREoskiandk s €11.25
741508 20p DOODLE. STAR SPANGLED sanne | 21316 (CTimer Cookbood £8.50
e 3 iiveie g SR NGNS | 21iR) LSS e ooemoatia Snsed 8%
J . and g 2nd Ed. b
741512 30p DESCENDING OCTAVE CHIME pius many | 21694 LC Circuits £4.38
74514 60p morsti with detailed specs and instructions. 21542 Logic and Memory Experiments Using TTL Integrated Circuits — Book 1 £7.50
74LS15 38p 21543 Logic and Memory Experiments Using TTL Integrated Circuits — Book 2 £7.50
741520 19p 21568 Linear IC Principles, Experiments and Projects 2nd Ed. £7.50
;4L gg ;QD 2:5;% Oscil Applications & Experi ts £6.75
4L Sp 216 99 Practical Electronics Projects 2nd Ed, £3.75
;:ll: :g ggp SE 0' sound E"ects 21599 Practical Low-Cost IC Projects
ud = 2nd Ed. £3.50 DIGIT LIQUID CRYSTAL DISPLAY
780547 780 8257 Kit @ 21557 Practical AF Communication th low bat indicator. e o |
o Data for Engineers and * High Conteast Ratio
740549 99p MC 144 12VL Technicians £8.75 | * wide Viewing Ang
740573 309 280 P10 The SE.O is » complar kit that contaios il the | 21482 Regulated Power Supplies 2nd Ed. €760 | * 0-8in Digit risight c6.45
74L574 30p Z80CTC parts to bulld a programmable effects generator. | 21419 ecurity Electronics 2nd Ed. £4.50 |° ULTRA low Power Consumption LCD 106
74LS75 39p ZBOA P10 Designed around the new Texas lnstruments SN | 21621 olar Heatiny £5.25
741586 39p 76477 Sound Chip, the board provides banks of | 21035 TTL Cookbool £7.25 LED BAR GRAPH AND
74LS90 40p MINt DIP switches and pots to program the | 21103 Troubleshooting with the
7405107 40p various combinations of the SLF Dscillator, VCO, Oscilloscope 3rd Ed £4.50 ANALOG METER DRIVER
;ﬁ }%g San ety D0 i T %:g;g v Tvpgwril:r céwokbo'ok £7.50 [ New from National LM3814, Orives 10 LED durect-
P lse Caneralor ideo Security SyStems £8.25 [iy for making bar grapns. audio powes meters.
74L8132 79p Oscill f 21521 Video Tepe Recorders £7.50 [analog meters, LED Osciltators. etc. Units can be
748138 &30 B T e e Ll B g e oo g lend
748183 75p B Ecslosor, Bhaste "Gorar Siate Sgacorgrce o €225
n, assl uns, 1 -5
7415155 65p Teaine, or alost an infinte number of other | THE NEW ULN-2232A INTEGRATED MOTION DETECTORY] 12 page data Sp
;:t :g; ;gp EnHs AThe l:ﬂ"d" paStale i .gxl»cunons The most SOPHISTICATED MOTION DETECTOR available! 'S:":"'"g reubar ey M7 66N "z}.:
P @ low D(ICG ludes all arts, asseml manual, * Long Range OpQ'a'iD"
MC14 P harts, and detailed 76477 chi QPR 0097 ange 3 -
;’:t :gg 1380 Mcmgg 38: Shecincations. It rans on @ Y baniery ot i | NEW F:\)‘- ¢ 100mW Audio Output o Automatic Timed Reset
7415174 395 DM8123 126 | cluded]. On board 100MV 1mp will drive a small ¢~ SPPP ‘1/1‘5':’)!" o I e o e % . .},ZOHS‘ R’{:ﬁ,":{“
speaker directly, or the unit can be connectad to ¢ 14-pin Dual In-line Clear Plas ackage wo Sound Patterns
;:t lgg ggp ;g}gg }ggp your stero with incredible results! {Speaker not | Combining 1%L and Bipolar circuitry, the ULN-2232 A Motion Detector is a complex optolinear IC which includes an on-
BHREE 10P included.} chip photodiode, high-gain logarithmic and linear amps, extsnsive digital circultry for sound generaton and timing, and
st P COMPLETE KIT ONLY £14.99 high-current output drivers. Add on five small capacitors. a speaker and powar source and you tum this state-of-the-art
75p 12334 > P&P 67p + VAT 5 device into a complete Motion Detector sansitive to small changes in light level as a function of time. DETAILED DEVICE
;::: %g? ?ggp 78325 gzg: P DESCRIPTION AND APPLICATIONS INFORMATION INCLUDED WITH EVERY ULN-2232A. ONLY £7.6011
p
7413227 1108 75381 350 UNIVERSAL SCR MUSIC FOR YOUR EARS
7415290 95p 75365 295p : A 4
7405293 120 75451 50, Bullet's Electronic Music Maker TM Kit has a single 28 Pin Microprocessor Chip with ROM
7415366 57: 75491/2 75: 1060 30QV/5A Salg 300 that has been programmed to play the first 6 to 10 notes of the 28 popular tunes Ilslegbalow. Each
74LS373170p T26 175p tune can easily be addressed individually or played islly at the push of a button. The 3 chime
7415374 170p 8728 175p AY-3-8910 sequences are activated at any time by separate switch closures, so when used as a doorbell, one
741 8795 175p door can play songs while two others wil play different chimes. The unit has a 5 watt sudio Amp
8797 175p THE NEW GI COMPUTER anid will run on either 12 VAC or 12 VDC. Construction is very simple, works with any 8 or 16
ohm speaker, or horn speaker {not inciuded). Tunes csn be remotely programmed using a single
LEDs SOUND CHIP rotary switch {not included), if desired.
TIL209 9p {The amazing AY-3-8910 is a fantastically! te Ki i
;:5‘1‘2 }g: ggg:guflorss‘s‘:ii(ahndanymg-s;?t 'g?ggral’oor_, (’:f:nme‘::e’l':r:al;ocvgfs{lﬂﬁz?;/;;:n:'(:{"::;s‘::ogzgms # Star Spangled Banner % Yankee Doodle %
TIL220 12" sl Gonioinsloito e Nehannsls ngise America America % Deutschland Leid # \kodding March # Beethoven's 5th and Sth & Hell's Bells
ES5 18p | TiL222 159 generétov 3 channelstnidamplitudaicont % La Vien en Rose % Stars Wars Theme % Clementine % Marseillaise % O Sole Mio % Santa Lucla
4006 75p | NEBBS s0p | TIL224 ‘IBP trols, 16-bit envelope period control, 2 % The End # Blue Danube % Brahms Lullaby % Westminstar Chime % Simple Chime % Descending
gggg ;gp RC4136 85p P parailel /O, 3D/A converters plus much| Octave Chima % Augustine ¥ Jingle Bells % God Save the Queen % Colonel Bogie.
P | SN76477N 175 more. All in 40 pin DIP, - -
4009 350 | Toagiooas  ase | @I1sPLavs  fiiefdace tothe 81000 tner Byseas ‘O] Ordering - Unless otherwis
4010  a5p © 555 | FND500  80p [oniy £8.50 + var ln;udi‘;zsef;n“ stated, for orders under £50 add 50p ®
4011 FND510 80p : " > p&p. Add 15% VAT to total {no VAT on
4012 FNDS67 125p | [Pt of BYTE 79 articlel Also. add] books). Al devices are brand new, fac-
4013 DL704 85p E ‘ h Cr(HOGLTE elot Grktil .| tory prime and full spec and subject to
:8‘:3 nDAL7O71 12350 ngf’ dai?:c,""; n:glo!;'e‘g:s:r%reps?f:' .’,'(,':' prior sales and availability. Prices sub- Y ®
4016 ¥51711641225p rather, a trio of microcomputers conlmlllng’ iectirolchaggelwithoutinatice (Niimunm
a bank of AY-3-8910s."  BYTE July ‘79 telephone order using ACCESS is £10.
:g}; ISOLATORS 2 voTd I'coédgréng by post with
ACCESS, include name,
:O;B :tg:’,: ;;gs The XR2.266 Decoder/Sense & address and card no. | .
482? oo MCTe 90p | Drive Chip for toy cars that wrilten/ clearly. Please Dept. PE3, 4 Meeting Street,
1 | 3 1 DRIVE LIKE REAL! aliow 4/6 weeks delivery .
08 B 17%fThlL 7] onives.ast  NEw FROM Exam Lon books. Appledore, Nr. Bideford,
F KETS 8Y TEXAS \ 3 - d N
4024 S0p "0“:‘ Ly I7L£ FOCKE e o L This versatile 18-pin dual in-line IC combines both the decoder and the sense and North Devon EX39 1RY.
4025  20p | 8w p 18pin p 2000 % 22p { <
LE DY 4 5 1 " 28 | Orive functions to cut remote control circuitry by at isast a factor of twol Steering, Tet: Bideford (02372
4026  130p |1o 5 Epaon B o2 1 lights, indicators, speed control - sl from the new XR2266 at only £5.451
4027  45p |'6P0 100 220m 229 40pn  28p) NGNS b & RO MIEnexy stion Telex: 8953084
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BAKER
50 WATT
AMPLIFIER

£69

Post £2

Superim qQuality 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). White wording on black cabinet.

£89

BAKER 150 Watt AMPLIFIER 4 Inputs
LL L JHT ME asy to

build kit. Controls up to 480 watts AC mains.
"Printed circuit and components

STEREO PRE-AMP KIT. All parts to build this pre-amp. 3 inputs for
high medium or low gain per channcl. with volume control and P.C.
Board. Can be ganged tomake multi-way stereo mixess. £2.95

COMPONENTS

All our productn are gu-umood hlgh quality components
from leading S ars.

Halifax Road, Keighley,
Woest Yorkshire BD21 5HR

C/MOS prices as In

Post 50p f325 |

BARGAIN BASEMENT

R.C.S.SOUNDTO LIGHT DISPLAY MK 2
Complete kit of parts with R.C.S. printed circuit. Three
channels. Up to 1.000 watts each. Will operate from
200MV 1o 100 watts signal source. Suitable for home Hi- Fi f1i8
and all Disco Amplifiers. Cabinet extra £4-50. st S0p
200 Watt Rear Reflecting White Light Bulbs. Ideal for [)|sco

Lights, Edison Screw 152 each or 6for £4,0r 12for £7.50.
MAINS TRANSFORMERS Primary 240VA.C. ALL POST 99
250-0-250V 70mA.6-5V.2A s p
250 0-250V 80mA. 6-3V3.5A.6-3V 1A U 60
330-0-330V 200mA. 63V 3A+6-3V 2A+6.3V 2A.
300-0-300V 120mA . 2x6-3V2A C. V2A
220V4SmA.6-3V 2A
GENERAL PURPOSE LOW VOLTAGE.
Tapped outputs available
2amp3.4.5,6.8.9.10.12.15,18,25and 30V ...
Iamp68 10.12. 16, 18.20. 24,30.36.40.48. 60
2amp6.8. 10, 12, 16. 18.20. 24. 30, 36. 40, 48. 60
3amp 6.8, 10, 12. 16, 18.20, 24, 30. 36,40. 48,60
5amp6.8. 10. I2. 16, 18. 20, 24, 30. 36. 40, 48, 60
£2. 6-0-6V, 100mA
. 20V, 40V, 60V tamp.
IZV 3am,

6:12V:4a..

R.C.S.LOUDSPEAKER BARGAINS
3 ohm. 6x4in. £1.50. Tx4in. £1-50. 8xSin. £2-50. 64in. £2-20. 8in.
£2.60. 10in. £3-50. 12in £4-50.
8 ohm. 2¢in. £1-50. 3in. £1-50. Sin. £2-20. 8in. £2-60. 10in. £3-50.
12in. £4-50. 16 ohm 6 x 4in. £1-50. 7 x 4in, £150. 5in. £1-50. 8in.
£3. 10in. £3-50. 12in. £4-50. 10 x 6in. £3-50.

previous issues. (IS,ANSEQCRG -
CA741CG 38 Bargain box including: 6 off IN4148
DATA 2 oft 2N3055H
RCA C/MOS Data Book 3.50
RCA Power Data Book 3.50 DIODES 2 off CA565CG
RCA Linear Data Book 3.50 IN40O1 05 2 oft CA741CG
RCA Microprocessor Data Book 3.50 IN4CO2 05 Plastic box 7.5mm x §mm x 1.5mm £2.00
GIM Applications Booklets 0. 4003 06
IN4004 .06 Mixed bag of one dozen assorted heat
POWER IN4005 .06 sinks Including DIL fiat pack and TO3 £1.00
IN4006 07
2N 2102 .80 2N 4036 .59 N4OOT 07
2N 3063 .31 2N5038 3.01 INaThe A 7106 CPL digit 10 LCD - A/D Converter £8.98
2N 3056 .38 2N 6240 1.83 7107 digit to LED — A/D Converter £8.48
2N 3439 .61 2N 5294 42 ZENERS
2N 3440 43 2N5296 .35 | B7vas 33V 1030V
2N 3442 .98 2N 6320 .59 400mwW 07 each Resistors — Vitreous Enamelled
2N 3563 1.58 2N 5756 .91 W21 1R2 5% 13.50 per 100
2N3773 1.70 2N5838 1.40 | RESISTORS Weenzp T s
5% carbon film resistors. High W22 180R 5% 11.70 per 100

stability. low noise

Miniature Toggle of valuas 1R-1M 0

W E24 range
for 5 pieces 1

AY-3-0214 Top Octave Generators 6.00

E2012 - 3 amp SPDT .59 value only. AY-3-9410 Dual Tone Frequency Generators
E2022 ~ 3 amp DPDT .74, :33
24V 16W Soldering lrons .00
TRANSISTORS 240V 25W Soldering Irons 250
Slide Switches %}8; gg Soldering Iron Stands — metal type ?28
d - spring type E
SM1-1-—1 amp SP on/off -23 ZTX109 09 - Branwick Solderwick idex 1 metre
SM2-2 — 1 amp DPST 3 ZTX300 10 0.30 per reel
El2-3i- Hemp DFOT 2 ) O TO3 Heatsinks 10 for 0.50
el 3 V8800 DIL Heatsinks 12 for 0.50
LED's ZTX450 A2 Bargain Box including: 6 off IN4 148
MAN3640 - 7.6mm Orange 1.70 %283 :; ; gz(z:z gggscg
MANGSED— 14.2mm Oringe  2.00|  ZTX504 a2 2 off CA 741 CG
MV50 — 2.3mm Red 9 14 ZTX750 .20 Plastic box 7.5mmx5mmx 1.5mm  £2.00
M¥g§ —;.gmm s'flen .2: DILSOCKETS 7106 CPL digit 1o LCD - A/D Convgn;sr
M —2.3mm Yellow 2 5
MV5021 — 4.7mm Red .20 8P (‘”" 7107 digit to LEO — A/D Converter
MV5054/1 — 5mm Red asf o 1ap A 8.46
MV5054/2 — Smm Red azll e E MAN 3M 0.48
estens W g
MV ~3mm o i
MV52124 — Rectangular Green A4 22p 18 FREE - one TO3 and one DIL Heatsink
MV53124 - Rectangular Yellow .44 g:: ;g with every order received over £5.00 in
MV57124 — Rectangular Red A4 40P 35 valua.

This is only a sample of our stock of over 2,500 components, if not listed please enquire.

R.C.S.LOW VOLTAGE STABILISED

POWER PACK KITS 90-100 mA Post 50p £2 '9 5
All parts and instructions with Zener diode printed circuit, rectifiers and
double wound mains transformer input 2@2‘0 a.c. Oulpul voltages
available 6 or 7.5 or 9 or 12V d.c. up to 100mA. State voliage

PP BATTERY ELIMINATOR. BRITISH MADE

Mains power pack 9 volt 400 ma stabilised, with overioad

cutoul. Size 3 x34x 24 price £4.50 post 50p.

THE"INSTANT " BULK TAPE ER ASER

Sunable for cassettes, nnd all sizes of tape reels. N .

.C. mains 200/240
Ledher S, £7.50 Fon

HEAD DEMAGNETISER PROBE £5.00

A.C.ELECTRIC MOTORS POST 50p.
2 Pole, 240V, -2 Amp. Spindle ~ 1-43 x
0-212in. £1-75, 2 pole, 40V, -15 Amp.

Double spindle ~ 1-75 x 0-16in. Each
£1.50. 2 Pole. 120V. -5 Amp. Spindle —
0-75 x 0-2in. Two in series=240V. 75p
cach. Brush Motor, From a Food Mixer
240V, -3 Amp. High Speed and
Powerful. Spindle—0-5 x 0.25in. £2.95

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 24in, sides. 6 x 4in. 95p;
8 x 6in. £1-40: 10 x 7in. £1-55: 14 x %in. £1-90; 16 x 6in. £1-85: [2 x
3in.£1-20:16 x 10in. £2-20;12 x 8in. £1-70.

ALUMINIUM PANELS. I8 s.w.g. 6 x 4in. 24p; 8 x 6in. 38p.
10 x Tin. 54p; 12 x Sin. 44p; 12 x in, 70p. I6 x 6in, 70p; 14 x in.
9dp:i12 x 12in. £1; 16 x 10in. £1-16.

ALUMINIMUM ANGLE BRACKETS 6 x } x 4in. 25p.
ALUMINIUM BOXES. MANYSIZESIN STOCK.

Cash/Cheques/P.0’s with order. P & P add 30p to all orders. Add 15% VAT to total order.

All items ex. stock - orders by return post.

x 2.x 2in, £1.0053 X 2 X lin. 800: 6 x 4 x 3n. £1.30; 8
e £210 T2 x S Jim F13006 w kw3 £1005 TO T 3. $2.50.
HIGH VOLTAGEELECTROLYTICS 32432350V 50p
LT SO/S00V.£1:20  S0+50/S00V .....£1-80
B 450V .98 +
i W 220 AR 78 16+32432/500V

DE LUXE BSR Hi-FI AUTOCHANGER

Plays 12in.. 10in., or 7in records

Auto or Manual. A high quality unit
backed by BSR reli %lhly wnlh 12 £20
months guaranlet AL 50V. Post on
Size 134 x 114in. All
Above motor board 3~m Decks
Below motor board £2.
With CERAMIC ST REOCARTRIDGE
BSR Single Player P207 cueing device, ceramic cartridge. £15
Garrard Single Player 6-200 metal turntable,
cueing device, aluminium arm. Stereo cartridge. £22.
8SR.P182.Snakearm. flared Aluminium Turntabie
ADC QLM30 Magnetic Cartridge. £30
B.S.R. Awto Changer. 1 lin. Turntable. Budget price. - £17-60
Stereo ceramic, reliable unit, 3-speed. d
RSC Disco Deck 3 speed stereo £9-950r £18 pair

Rapid Mall Order 50p mini Callers W
Access- Visa. Lists 20p. Closed Wed.

Radio Components Specialists
337, WHITEHORSE ROAD

CROYDON, SURREY, U.K. TEL: 01-684 1665.

NO
BATTERIES
NO WIRES

ONLY

£37.99

PER PAIR
+ VAT £5-70

The modern way of instant 2=way communlcations.
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. P. & P. £1-85
Also F.M. 2 channel “touch’ model £49-95 + VAT
£7-50 + P&P £1:95.

NEW AMERICAN TYPE CRADLE
TELEPHONE AMPLIFIER
%
et (-
. 4+ P&P£125

Latest transistorised Telephone Amplifler, with
detached plug-In speaker. Placing the recelver on to
the cradle activates a switch for immediate two-way
conversation without holding the handset. Many
people can listen at a time. Increase emcnency m
office, shop, workshop. Perfect for ‘‘conference™
calls: leaves the user’s hands free to make notes,
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 £1-25.

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 dny kit with one internal Telephone,
outside Speaker panel, electric door lock release (for
Yale type surface latch lock); mains power unit.
cable (8-way) fo 50 and wiring diagram. Price
£59-95 + VAT £9-00 + P&P £1-95. Kit wnh two
Telephone £69-95 + VAT £10-50 + P&P £2
10-day price refund guarantee on all items

LONDON DIRECT SUPPLIES (PE 11)

MAINS INTERCOM

£18.95

+ VAT £2-85

Sures e

WEST

169 KENSINGTON HIGH STREET,
LONDON, W3 ':!

ELECTRONICS/
BUILD & LEARN

by R. A. Penfold price: £3.40

DIGITAL TECHNIQUES & SYSTEMS
by D. C. Green price: £6.50

ELECTRONIC FAULT DIAGNOSIS
by I. R. Sinclair

ELECTRONIC DESIGNER'S H/B
by K. Hemingway

HANDBOOK OF ELECTRONICS
CALCULATIONS FOR ENGINEERS &
TECHNICIANS

Price: £3.50

Price: £13.50

by M. Kaufman Price: £14.70
H/B OF MICROCIRCUIT DESIGN &
APPLICATION

by D. F. Stout Price: £19.20

UNDERSTANDING MICROPROCESSORS
by Texas Inc. Price: £4.00

INTRODUCTION TO MICROCOMPUTER
PROGRAMMING
by P. C. Sanderson

THE COMPLETE MICROCOMPUTER
SYSTEMS H/B
by E. L. Safford

TOWERS' INTERNATIONAL
TRANSISTOR SELECTOR
by T. D. Towers 1980 Price: £10.50

#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.

Price: £4.50

Price: £8.25
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the new Practical way.

Master Electronics

/

AND |
DOING*

Conquer the ‘Chip’— Easy-Fast-Exciting !

AND MASTER ALL THE NEW TECHNIQUES @ Recognition of Electronic Components.

IN MODERN ELECTRONICS. @ Understand and draw Circuit Diagrams.
® Experience with handling Solid State Circuits
@ Buildan Oscilloscope. and ""Chips’".
o Carry out over 40 full experiments o Testing and Servicing of Radio, T.V., Hi-Fi
including work on Digital Electronic and all types of modern computerised
Circuits. equipment.
Colour Brochure — without any obligation. Post to :— PE/11/812

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL |

4 Cleveland Road, Jersey, Channel Islands. |

e e s . . — — — — —— — ——— — — — —— ——— —— — — — — e —— S———  ——
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Britain's first com
computer k|I.

The Sinclair ZX80.

&\\\\\;‘ .\\\\\\\\l\:\\ N

A\

£799%

Please note: many kit makers quote VAT-exclusive prices.

You've seen the reviews...you've heard the
ment...now make the kit!

This is the ZX80. ‘Personal Computer World' gave

it 5 stars for ‘excellent value.’ Benchmark tests
say it's faster than all previous personal com-
puters. And the response from kit enthusiasts
has been tremendous.

To help you appreciate its value, the price is
shown above with and without VAT. Thisis so
you can compare the ZX80 with competitive
kits that don’t appear withinclusive prices.

‘Excelient value’ indeed!

Forjust £79.95 (including VAT and p&p) you
get everything you need to build a personal
computerat home...PCB, with IC sockets for
all ICs; case; leads for direct connection to a
cassette recorder and television (black and
white or colour); everything!

Yet the ZX80 really is a complete, powerful,
full-facility computer, matching or surpassing
other personal computers at several times
the price.

The ZX80 is programmed in BASIC, and you
can useit to do quite literally anything from
playing chess to managing a business.

The ZX80is pleasantly straightforward to
assemble, using afine-tipped soldering iron.
Itimmediately proves what a good job you've

S
Price breakdown P\ \\\ ““‘ \“‘““““\\\‘
\\\\\\\\\\\\\\ \\\\\\\\\\\\

ZX80 and manual: £69.52
VAT: £10.43
Post and packing FREE

excite-

W AW g

\\“ 3
\“\\\\M\X\\\\\ .

\&\\ \\\\\\\\\\

The infjue and
valuable components of the
Sinclair ZX80.

The SinclaiaZ X80 is not just another

personal computer. Quite apart from its Fewer chips, compact
exceptlonawrow price, the ZX80 has two design’ volume produc“on_
uniquely advanced components: the Sinclair more power per pound!

BASIC interpreter; and the Sinclair teach-

yourself BASIC manual.
The unique Singlair BASIC interpreter offers

remarkable prdgramming advantages:

® Unique ‘one-touch’ key word entry: the
ZX80 eliminates a great deal of tiresome
typing. Key words (RUN, PRINT, LIST, etc.)
have theirown single-key entry.

® Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of iong and complicated programs with
faults only discovered when you try to

The ZX80 owes its remarkable low price to
its remarkabie design: the whole system is
packed on to fewer, newer, more powerful
and advanced LS| chips. A single SUPER ROM,
forinstance, contains the BASIC interpreter,
the character set, operating system, and
monitor. And the ZX80's 1K byte RAM is
roughly equivalent to 4K bytesin a conven-
tional computer-typically storing 100 lines of
BASIC. (Key words occupy only a single byte.)

The display shows 32 characters by 24 lines.

And Benchmark tests show that the ZX80
is taster than all other personal computers.

done; connectit to your TV. linkittoan
appropriate power source*...and you're
readyto go.
Your ZX80 kit contains...
@ Printed circuit board, withIC sockets for
allICs.

@® Complete components set, including all
ICs-all manufactured by selected world-
leading suppliers.

@® New rugged Sinclair keyboard, touch-
sensitive, wipe-clean.

@ Ready-moulded case.

@ Leads and plugs for connection to
domestic TV and cassette recorder.
(Programs can be SAVEd and LOADed
on to a portable cassette recorder.)

@ FREE course in BASIC programming and
user manual.

Optional extras

@ Mains adaptor of 600mAat9VvDC
nominal unregulated (available
separately -see coupon).

@ Additional memory expansion boards
allowing up to 16K bytes RAM. (Extra
RAM chips also available -see coupon).

runthem.

® Excellent string-handling capability -takes
up to 26 string variables of any length. All
strings can undergo all relational tests (e.g.
comparison). The ZX80 also has string input-
torequest aline of text when necessary.
Strings do not need to be dimensioned.

® Up fo 26 single dimension arrays.

® FOR/NEXT loops nested up to 26.

® Variable names of any length.

® BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.

® Exceptionally powerful edit facilities, allows
modification of existing program lines.

® Randomise function, usetul forgames and
secret codes, as well as more serious
applications.

® Timer under program control.

® PEEK and POKE enable entry of machine
codeinstructions. USR causes jumptoa
user's machine language sub-routine.

® High-resolution graphics with 22 standard
graphic symbols.

No other personal computer offers this
unigue combination of high capability and
low price.

Z80 A microprocessor-new,
tasterversion of the famous
Z-80 microprocessorchip,
widely recognised as the best

Socketstor TV,
cassette recorder,
power supply.

SUPER ROM.

Clock.
Rugged,
fiush,
Sinciair
keyboard.

ever made.

UHF TV
modulator.

RAM chips.

*Use a 600 mA at 9 VDC nominal unregulated mains
adaptor. Available from Sinclair if desired (see coupon).

® All characters printable in reverse under
program control.
® Lines ofunlimited length.
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The Sinclair teach-yourself
BASIC manual.

Ifthe specifications of the Sinclair ZX80
mean little to you~don't worry. They're all
explained in the specially-written 128-page
book free with every kit! The book makes
learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming - from first principles to complex
programs. (Available separately —purchase
price refunded if you buy a ZX80 later.)

A hardware manual is also included with
every kit.

The Sinclair ZX80. Kit: £79.95.
Assembled: £99.95. Complete!

The ZX80Q kit costs a mere £79.95. Can't
waittohave aZX80up and running? No
problem! It's also availabie, ready assembled
and complete with mains adaptor, for
only £99.95.

Demand for the ZX80is very high: use the
coupon to order today for the earliest possible
delivery. All orders will be despatched in strict
rotation. We’'ll acknowledge each order by
return, and tell you exactly when your ZX80
willbe delivered. If you choose not to wait, you
can cancel your orderimmediately, and your
money will be refunded at once. Again, of
course, you may return your ZX80 as received
within 14 days for a full refund. We want you to
be satisfied beyond all doubt-and we have
no doubt that you will be.

Sinci=ir
2X80

Science of Cambridge Ltd
6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: 0223 311488.
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S EF A3 A0 | Computer World, Electronics Today
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39 BT sl | International, and other journals.

New dedicated software ~developed
independently of Science of Cambridge -
reflects the enormous interest in the ZX80. More
software available soon-from leading consult-
ancies and software houses.
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I ORDER To:Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs.,CB2 1SN.
Remember: all prices shown include VAT, postage and packing. No hidden extras.

FORM  pilease send me: l
I Quantity | Item item price Total |
£ £
I Sinclair ZX80 Personal Computer kit(s). Price includes I
ZXB80BASIC manual, excludes mains adaptor £79.95
I Ready-assembled Sinclair ZX80 Personal Computer(s) I
Price includes ZX80 BASIC manual and mains
I adaptor. £99.95 I
I Mains Adaptor(s) (600 mA at 9V DC nominal unregulated) 8.95
Memory Expansion Board(s) (each one takes up to I
| 3K bytes). 12.00 ’
RAM Memory chips - standard 1K bytes capacity 16.00 I
I Sinclair ZX80 Manual(s) (manual free with every ZX80 kit I
or ready-made computer) 5.00
I NB. Your Sinclair ZX80 may qualify as a business expense TOTAL £ I
I | enclose a cheque/postal order payable to Science of Cambridge Ltd for £ I
I Please print I
Name: Mr/Mrs/Miss e —— e
| Address — _ - I

L PE/ 1/a.o_|
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PRACTICAL ELECTRONICS PROJECT 125 WATT POWER AMP KIT

SPECIFICATIONS

Max Output power
Operating vohage {DC)
Loads

Frequency response Measured at 100 watts 25Hz-20kHz

Sensitivity for 100 watts

Typical T.H.0. @ 50 watts 4 ohms load
205 x 90 and 190 x 36 mm
The P.E. 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

Dimensions

two would be used, result, 3 high powered rugged
125 watt RMS
50-80 Max.
4-16 ohms
and circult diagrams.
400mvV @ 47K

01 % 125 watt power amp kit

ACCESSORIES

Suitable L.S. coupling electrolytic

and is safe in an open circuit condition. A large safety

margin exists by use of generously rated components, the

output stage uses four 115 watt transistors normally only

unit.

The PC Board is backprinted, etched and ready to drill for
ease of construction, and the aluminium chassis is
preformed and ready to use. supplied with all parts

£9 50:
[} £1.00 p&p

£ 1 . 00 plus 20p p&p
Suitable Mains Power Supply Unit £7 50
sutficient for one power amp . plus £2.75 p&p

ACCESSORIES available only when purchasing packs.

AS FEATURED IN
PRACTICAL ELECTRONICS
OCTOBER ISSUE

DIY STEREO BARGAIN PACKS FEATURING FAMOUS BUILT MULLARD PREAMP MODULES

MULLARD STEREO
PREAMP MODULES
AND TWO 12 WATT
POWER AMP

KITS.

In easy to build form
P.C.B.s backprinted, etched
and drilled ready to use.

DiY PACK 1 2 x power amp kits
LP1182/ preamp module, suitable for
ceramic and auxiliary inputs.

£6.0

DIY PACK 2 2 x power amp kits LP1184
preamp module suitable for magnetic
ceramic and auxiliary inputs.

£8.5

DIY SPEAKER KIT Two B x 5" approx.
4 ohm bass.

£3.5

plus £1.70 p&p

12 + 12 WATT AMPLIFIER
KlT NOTE: tor use with 4 to 8 ochms speakers.

With up-to-the-minute teatures. To complete you just supply
screws, 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 24 watt mono disco amplifier with twin
deck mixing. The kit incorporates a Mullard LP11B3 pre-amp
moduls, plus 2 power amplifier assembly kits 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 knabs. Easy ta assemble teak simulate cabinet and ready
made metal work. For turther information instructions are

available price 50p. Free with kit.

Size 9% x 8%” x 4” approx. £‘| 3 9 5
NOTE: [}

for use with 410 8 ohms speakers. plus £2.55 p&p

BUILD A 12 WATTS PER CHANNEL STEREO AMPLIFIER
ACCESSORIES AND L.S. KIT EXTRA (not available separately)

plus £1.10 p&p

plus £1.15p&p

£6.00

DIY ACCESSORIES  Mains transtormer
smoothing capacitor rectifier 4 x shdec
controls. for base. treble and volume.

£3.00

plus £1.60 p&p

ACCESSORIES: Available only
at time of purchase of Bargain Packs

0 v

BSR chassis
record player deck
with manual set
down and return,
complete with
stefeo ceramic
cartridge. £8.50 plus £2.75 p&p when
purchased with amplifier available separately £10.50 plus £2.75 p&p.
TWO WAY SPEAKER KIT. 2 Phitlips 8" approx speakers
£4.75 per steceo pair plus £1.50 p&p when purchased with amplifier
available separately £6.75 plus £1.50 p&p.
ALSO AVAILABLE Stereo magnetic pre-amp conversion kit all
components including P.C.B. to convert your ceramic input on the

12 + 12 amp to magnetic. £2,00 when purchased with kit featured
above. £4.00 separately inc. p&p.

BSR Manual single play
record deck with auto return and
cueing lever. Fitted with stereo
ceramic cartridge 2 speeds with 45
pm spindle adaptor ideally suited
for home or disco use.

f 1 2 " 2 OUR PRICE

plus £2.75 p&p

e

Size approx 137 x 11"

PHILLIPS RECORD PLAYER
DECK GCO037

Size approx 15%" x 124"

Hi Fi record player deck 2 speed,
damped cueing, auto shut-off, belt
drive with floating sub chassis to
minimise acoustic feedback. Com-
plete with GP401 stereo magnetic
canridge—L/MITED STOCK.

OFFER!

J SAVE MONEY by purchasing 12 + 12 amp kit, BSR
record deck and speaker kit together for only

£25.50 .0

PRACTICAL ELECTRONICS

CARRADIOKIT  £10.50

plus £1.75 p&p

(Constructors pack 7)

2 Wivehards
MW ond LW

* Eosy ta build *5 push button tuning
* Modern styling design ® All new unused components

* 6 watt output * Ready siched & punched P.C B.

* Incorporales suppression 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 Practicat Electronics March
issue. Features: Pre-set tuning with five push button options,
black illuminsted tuning.scale, with matching rotary control knobs,
one. combining on/off volume and tone-control, the other for
manual tuning, each set on wood simulated fascia.

The P.E. Traveliar has a 8 watts output, neg ground and incor-
porates an integrated circuit output stage, 8 Mullard IF module
LP1181 ceramic filter type. pre-aligned and assembled and a Bird
pre-aligned push button tuning unit. The radio fits easily in or
under dashboards

Complete with instructions.

CONSTRUCTORS PACK 7A

Suitable stainiess steel fully retractable locking aerial and
spaaker {approx. 6” x 4} is par pack,
available as a kit compiete f' .95 p&p £1.00

Pack TA may only be purchased a1 the same time as Pack 7.

NOTE: Constructor's pack TA
- sold complete with radio kit f 1 5.20 including p&p.

FEATURED PROJECT IN PRACTICAL ELECTRONICS.

UNBEATABLE OFFER AT

f 2 7 5 tomplete
. plus £2.75 p&p

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount IV unit In teak simulate cabinet silver finished rotary controls

BARGAIN OFFER!! =

ARISTON PICK UP

Ariston pick-up arm manufactured in Japan.
Complete with headsheil
Listed price over £30.00

£11.95

plus £2,50 p&p !

OUR PRICE

and pushbuttons with matching fascia, red mains i and stereo
jack socket. Functions switch for mic magnetic and crystal pickups. tape
and auxiliary. Rear panel features fuse holder. OIN 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 o pLay £32.90

plus
£3.30 p&p

100 WATT
MONO DISCO
AMPLIFIER

Brushed aluminiou fascia and rotary controls.
Size approx 14” x 4" x 10%. Five vertical slide
controts, master volume, tape teverl, mic leval, deck

4 T:.‘.- B

THV||C

i
Jevel, PLUS INTER OECK FAOER for perfect graduated change ‘
from record deck No. 1 to No. 2. or vice versa. Pre fade level |

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

fading it in. VU meter monitors output Jevel.
plus £4.00 p&p

323 EDGWARE ROAD, LONDON W2
218 HIGH STREET, ACTON W3 6NG

ACTON: Mail Order only, No callers
ALL PRICES INCLUDE VAT AT 15%
All items subject to svailability. Price correct at

1.9.80 subject to change without notice.

For further information send for instruction booklet
NOTE: 20p plus stamped addressed envelope.

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

Output 100 watts RMS 200 watts peak

50 WATT MONO DISCO AMPLIFIER
Size appox 13% " x 5% x 6%”. 50 watts rms. 100 watts peak

output. Big teatures include two disc inputs, both for ceramic
cartridges. tape input and microphone input. Level mixing controls
fitted with integral 4
push-pull switchas n
Independent bass
and treble controls
and master volume

£30.60

plus £3.20 p&p

Porsonal Shoppers EDGWARE ROAD LONDON W2 Tek: 01-723 8432. 9.30am-5.30pm. Closed sl dey Thursday ACTON: Mail Order only. No callers GOOOS DESPATCHED TO MAINLAND AND ML IRELAND OBLY
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NOSTALGIA!
HE industrial revolution left its mark

and today early machinery is a
fascinating reminder of how things
developed. A traction engine at full
song, or one of the well preserved
steam engines powering out of a sta-
tion are awe inspiring sights. We can
all explain something of their operation
to the kids and show them the stack of
coal, the fire and the steam. Even an
old typewriter can be quite fascinating,
but what will we leave behind from the
m.p.u. revolution for others to marvel
at!

The fascination of a UK101 or a PET
in seventy-five years’ time does not
seem to carry the same feelings—and
how many of us could explain the basic
operation? Presumably a few nostalgic
types will keep them alive and perhaps
specialist firms will make outdated
chips to order. BASIC will probably
be a lost language to most and maybe
some will marvel at that old fashioned
p.c.b. and the push button keys for
communicating with the beast.

Possibly the preservation of a 6502
under a microscope will be of interest,
but we doubt it. As technology moves
on at its ever increasing pace “the man
in the street” has less and less
knowledge of the theory and circuit

operation of the equipment. As the
operation of new technology products
becomes easier, that  already basic
knowledge will diminish even further

until we will blindly use the products:

without even trying to understand
them.

This situation is of course already
coming about; we wonder how many
musicians understand the operation of
the modern “computer organ” or of the
new generation of programmable
rhythm generations now becoming
popular. Of course it is still necessary
to understand music in.order to do
one’s own original programming, but
just how much longer will even that be
necessary.

KEEPING UP

We hope that PE can continue to
keep readers abreast of the general
principles of high technology devices. It
has always been our policy to explain
circuit operation, although these days
we cannot go into detailed circuit
operation of ls.i. devices. The PE
Master Rhythm project starting next
month will explain the principles of
operation, in addition to providing full
constructional information, on a
rhythm unit we believe to be better
than its commercial counterparts.

This issue looks at the next signifi-
cant step in the development of
artificial intelligence—the synthesised:
voice. We will show how to construct
an interface for a speech synthesiser
module so that our UK101 can tell us
where to get off. The computer is one
of the main uses for synthesised
speech, but not by any means the only
one; we intend to publish a digital
readout project with an add-on speech
board for those that want it. The pro-
ject, with luck, will come out early next
year.

Finally we are pleased to bring you
another component supplier’'s
catalogue—free with next month’'s
issue. Regular readers will have collec-
ted a number of free catalogues over
the past few years and we anticipate
this situation continuing. Next month
all UK copies will carry the new larger
format, 68 page Electrovalue
catalogue. Electrovalue were the first
British mail order component supplier
to computerise their business and are
now highly experienced in stock con-
trol, order processing, etc., by com-
puter. They have had a working system
for many years—some things are not
as new as they seem.

Mike Kenward

EDITOR

Mike Kenward

Gordon Godbold ASSISTANT EDITOR
Mike Abbott TECHNICAL EDITOR
David Shortland PROJECTS EDITOR
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Woe regret that lengthy technical
enquiries cannot be answered
over the telephone {see below).

Advertising Offices.

Practical Electronics Advertisements,
King's Reach Tower,

King's Reach, Stamford Street, SE1 9LS
Telex: 915748 MAGDIV-G

Make Up/Copy Dept.: 01-261 6601

Technical Queries

We are unable to offer any advice on the,

use or purchase of commercial equipment
or the incorporation” or modification of
designs published in Practical Electronics.

All letters requiring a reply should be
accompanied by a stamped, self addressed
envelope and each letter should relate to
one published project only.

Components are usually available from
advertisers; where we anticipate supply dif-
ficulties a source will be suggested.
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Back Numbers

Copies of most 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.

17



Market

Place

Items mentioned are usually available from electronic
equipment and component retailers advertising in

this magazine.

However, where a full address is

given, enquiries and orders should then be
made direct to the firm concerned. All
quoted prices are those at the
time of going to press.

by
David
Shortland

TOUGH CASE

With provision to accommodate almost
everything except the kitchen sink, the Antler
D532 deluxe tool case should be everything
the budding service engineer needs.

With a frame made from hardened
aluminium and moulded ABS shells, the case
combines light weight with strength. Inside,
there is a multi-pocket lid wallet to hold
manuals, and tension tool straps which can be

swiftly adjusted to hold any shape or size of
tool. The base area is left open to hold larger
tools and instruments. As the case is likely to
be quite heavy when in use, the swing handle
is bolted on. Overall size of the case is 460 x
340 x 145mm.

Priced at £42.50 plus VAT, the Antler
D532 is available from:

Toolrange Ltd., Upton Road, Reading
RG3 2JA. :

THE PLATMETER

A dual range, dual accuracy indicator
designed for use with platinum resistance ther-
mometers with characteristics to BS 1904 or

and
Jasper
Scott

DIN 43760 is announced by the Platline Divi-
sion of Rosemount Engineering Co Ltd.

The ‘Platmeter’, which has an l.c.d. read-
out, is part of the Platline range of associated
devices using platinum resistance technology.
Designed to fill a gap between hand-held
devices and bench-mounted instruments, the
indicator is light in weight, readily held while
in operation, and can also be placed on any
flat surface for easy reading.

-

Its dual range facility enables temperature
in the range of 120°C to 700°C to be resolved
at the flick of a switch without the need to
change the indicator or probe. This eliminates
the tolerance errors in indicator and probe
that are applicable to a single-range instru-
ment.

The Platmeter is- supplied compete with
nickel cadmium batteries and charger. A
warning that the battery voltage is low is
indicated automatically at least 30 minutes
before recharging is essential. An electrical in-
terlock disconnects the battery when the probe
is disconnected from the unit, preventing
battery discharge.

Further information on the Platmeter is
available from: Rosemount Engineering Co.

Ltd., Durban Road, Bognor Regis, Sussex

PO22 9QX (0243 863121).

TWELVE PLUS TWELVE

Pictured below is the 12 4+ 12 watt stereo
amplifier kit from RT-VC. Succeeding their 10
+ 10 watt model, the kit is based around the
Mullard LP1183 pre-amp module. The am-
plifier features slider level controls, push but-
ton switches, and inputs for tape, tuner, mic
and ceramic cartridge.

The kit comes complete with metalwork
and an easily assembled wood finish
cabinet—all that is needed are screws, solder
and wire. The instructions and diagrams are
quite easy to follow provided that they are
thoroughly studied. As well as resulting in a
satisfying finished product, the kit should
provide the less experienced constructor with
a good introduction to building more am-
bitious projects.

Priced at £13-95 plus £2-55 postage and
packing, the kit is available from:

RT-VC, 21b High Street, Acton, London
W3 6NG.

SOLAR EFFICIENCY

A new differential temperature switch
(DTS) for use in solar heating systems is now
available from Microvitec Limited. The DTS1
is controlled by silicon chips and is pro-
grammed to operate the circulating pump to
achieve maximum energy transfer efficiency.

Microvitec analysed the latest research in
this field which showed that the pump could
consume more energy than a solar system
extracted, if it operated at the wrong tem-
perature differential. This is particularly
important at low winter temperatures. A
differential of 4-5°C between the panels and the
pre-heating cylinders proved optimal. With
these figures Microvitec designed the DTSI1
using semiconductor sensors which are
capable of monitoring differential tem-
peratures accurately.

The DTS! has two probes, one to monitor
temperature at the exit point of the panels, the
other at the exit from the cylinder to the pump.
Thus they are placed at the highest and lowest
temperature points in the system. The pump
starts to operate when the temperature in the
panels is 4-5°C above that in the cylinder. The
sensors continue to read the temperature and
the pump is switched off when the differential
drops to 1-5°C. The DTS! temperature
hysteresis is therefore 3°C nominal.

The use of silicon chips has several advan-
tages over thermistors which are traditionally
used in these systems. The linear probes are
highly stable and do not age. This means that
performance does not vary and so con-
siderably improves long term stability. The in-
clusion of integrated circuits, both in the
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probes and the control panel, ensures long
maintenance free operation. In addition, the
DTSI1 has been fitted with a test socket to
allow the system to be checked without being
dismantled.

The whole unit is encased in a fire-proof
metal box making it easy and safe to handle.
A further economic advantage is the low
power consumption—the DTS1 needs only
2VA (excluding the pump) to run. It is also in-
terference free because of built-in suppression.

The DTS1 has been designed to British
Standards 415 and 3861. The pump control
switch can be changed to an override position
from the normal automatic mode to check
pump performance. Neon indicators show
when the system is powered and also when the
pump is working.

Microvitec’s DTS is in full production and
has already been installed by one manufac-
turer of domestic solar heating equipment with
very satisfactory results.

Further details are available from: John
Martinez-Perez, Microvitec Ltd., PO Box 188,
Bradford BD8 9HH (0274 499672).

CASIO PRESET SYNTHI

Casio, acknowledged as the world leaders
in the calculator and watch market have just
launched a new range of keyboards—musical,
that is. With the painstaking market research
that is characteristic of the Japanese, I've no
doubt that they will prove popular, as they
combine novelty with a compact size which is
ideal for the modern home.

The Casiotone 201 has a 49 note keyboard
with 29 digitally synthesised voices selectable
by pressing any one of the 29 white keys. It is
possible to preselect a total of four voices at
any one time and alternate between these
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whilst playing, so providing tonal variety. It is
partially polyphonic inasmuch that chords of
up to eight notes can be played together.

The internal amplifier delivers 2 watts and
there are tone and vibrato facilities to expand
its entertainment capability. Connections are
provided for rhythm unit, reverb or external
amplifier. The latter dramatically expands the
possibilities of the 201 when used as a combo
solo instrument, as was demonstrated by the
Dooleys who helped Casio with the launch
promotion.

The M-10 is a smaller instrument of 24
octaves and four preset voices.

The 201 is priced at £285 and the M-10
£79. For further information contact: Casio
Electronics, 28 Scrutton Street, London
EC2A 4TY.

THANDAR DMM

The latest addition to the Thandar range of
low-cast test equipment is the TM352 lc.d.
multimeter. This is a battery operated 34 digit
instrument with a 0-5in display with
over-range indication.

The TM352 has an input impedance of
10MQ and covers 16 ranges: d.c. volts 100uV

,to 1000V (5 ranges), a.c. volts 100mV to
1000V (2 ranges), d.c. current 100nA—10A (5
ranges) and resistance 1€ to 10MQ (4
ranges).

There is an audible continuity check feature
which will sound if the resistance is less than
13092 + 5002 and an hfe measurement facility.
Range and function selection is via side moun-

ted push-button switches. The unit, which will
operate for in excess of 150 hours from a
single PP3 battery, has all its ranges protected
by a 0-5A fuse except for the 10A range
which is unprotected.

The TM352 is supplied complete with bat-
tery and test leads and accessories include a

universal test set, 40k V high voltage d.c. probe
and carrying case.

The TM352 is priced at £49-95 excluding
VAT and p&p.

A. Marshail’s (London) Ltd., Kingsgate
House, Kingsgate Place, London NWé 4TA.
(01-624 0805)

TANDY POCKET POWER

The new Tandy TR5-80 Pocket Computer
is the latest addition to the TRS-80 range.
This pocket-sized unit measures only
175x70x 15mm and retails at £119 including
VAT.

The unit is battery powered and
programmes can be loaded, and retained for
up to 300 hours (the life of the battery), even
when the power is switched off.

There are already eight packages of
software availabple to cover varying needs.
These include civil engineering, aviation,
maths drill, business statistics, real estate, per-
sonal finance and a games package. These will

be priced from £8-95 to £13-95 (including
VAT).

The Tandy Pocket Computer has a 4-bit
CPU consisting of two microprocessors. It
can carcy 1.9K of user memory (RAM) and a
total of 11K of ROM—7K for the BASIC in-
terpreter and approximately 4K for the
monitor. Using the cassette interface (£17-95),
multiple programmes can be loaded from
cassette tape without the previous programme
being erased. Each programme in RAM can
be executed selectively by a simple key input.

The machine has a display screen and a
57-key alpha-numeric keyboard. A user
manual is included.




The Economy

The economic squeeze continues accom-
panied by well orchestrated cries of disaster
from pressure groups under real or im-
agined threats. As | have often pointed out
in this column, if all UK industry achieved
the overall performance of the electronics
industry there would be few problems.

But even electronics is now feeling the
pinch. One sector which always gets a
hammering in times of economic stringency
is test and measuring instruments. Poten-
tial buyers tend to hold back and make do

~ with what they already have. Instrument
salesmen, faced with declining sales, have
always been prone to make private deals
with special discounts for favoured
customers and not only for bulk orders.

Now | note that one leading company
has publicly slashed catalogue prices by
some 10 percent due, it is claimed, to in-
creased manufacturing efficiency and
production levels. The claim is no doubt en-
tirely honest but it is market forces that
have resulted in the reduction. In effect, the
savings are being passed on to the buyer, or
at least shared by both parties. If sales
volume rises, then the manufacturer can
still win. . In fact everybody wins. It is the
problematic ‘if in the equation that is the
root of worry for the manufacturer who has
traded some of his profit margin in the ex-
pectation of greater volume.

This homely example of elementary
economics is the central theme of the
Government economic strategy aimed at
increasing the efficiency and therefore the
competitive position of British industry.
Critics of Government policy say that the
strategy is too simplistic for what is called a
complex modern industrial society. But at
least it is something that people can un-

derstand. Of course nothing is starkly black .

and white, and never will be, but as a
general principle it is true that firms have

20

the option of pricing themselves in or out of
a market and that people can price them-
selves in or out of jobs.

It is impossible to forecast the eventual
outcome of the squeeze if only because of
the many factors which cannot be under
Government influence. The general world
recession in trade, for example, or the loss
of a particular market like Iran and political
instability elsewhere which may tem-
porarily upset trade.

What can be said is that present policy is
a marked change from former policies
which have been tried and found wanting.
It is a harsh doctrine, often seemingly un-
fair, and not without controversy in the
Conservative party itself.

Monopolies

One of the most extraordinary facets of
present economic policy is the almost
quiescent reception given to proposals con-
sidered outrageous by many people only a
couple of years ago, a heartening indication
of public acceptance of the need for
change. It seems hard to believe that the
state monopoly in telecommunications has
been in existence for 111 years. Now it is to
go and there will be a free market .for
telecommunications services more like the
American system where competition is
fierce and efficiency unparalleled anywhere
in the world.

Response was muted from the BPO and
the Post Office unions. The Government
played safe by only relaxing the existing

monopoly and not smashing it. The same -

with the postal services. The changes were
well discussed in advance and, from the
viewpoint of those directly affected in en-
trenched positions, were probably less
drastic than once feared.

The big surprise however, was in elec-
tricity supply which, subject to future
legislation, will no longer be a state
monopoly. Any organisation will be able to
generate and distribute electricity on a
commercial basis. This is a big jump from
present legislation which allows private
generation providing it is not a main part of
the business. Some 15 percent of total
electrical power consumption in the UK is
already generated privately by industrial
users.

Even if the legislation is introduced, and
no date has yet been fixed, it is unlikely that
it will have much practical effect in terms of
direct competition with the electricity
boards. Nonetheless, it will have a psy-
chological effect in gingering up the perfor-
mance of the state industry.

The erosion of the great state monopoies
is an opportunity for private industry to step
in. Whether and how the opportunity will
be seized is still a matter for speculation
although there is already considerable ac-
tivity in telecommunications where the op-
portunities are greatest.

Inmos

So Inmos has received its second £25
million from public funds. The decision was

_a long time coming and probably reflects on

Government distaste for state funding. But
Inmos had to give way on the siting of the
UK production plant’ which is now to be in
South Wales. This, again, is against the
general principle of Government non-
intervention in industrial management. It
suggest that behind a facade of rigid con-
viction there is in fact at least a measure of
flexibility in bending policy to meet political
situations as they arise.

But six valuable months have been lost
during- which the other semiconductor
manufacturers have not been idle. Revised
schedules in Inmos are for UK production
of memories by mid-1982 and
microprocessors in 1983. Sample Inmos
memories are now available to the trade
with first production from the US plant at
Colorado Springs early next year. The UK
plant, when it starts production, will have
the advantage of moving straight into a
mature product already de-bugged. A
published revenue plan shows a fantastic
growth curve starting at £0-3m this year
rising to £145.9 million by 1984. Perhaps
wisely, there was no public forecast of
profits.

Buoyancy

Despite all the gloom stories the elec-
tronic industry remains buoyant. True that
Plessey, at the time of writing, looks likely
to lose a plum hoped-for contract worth
£400m in Iraq to the French company
Thomson CSF. But Plessey is prospering in
general and so are others in electronics,
both large and small.

TV, radio and the popular press are so
obsessed with disaster that they fail to
report success. An example is the Marconi
Avionics contract from the US Air Force for
new-technology head-up displays for fitting
in F-16 fighters and A-10 close support air-
craft. The development programme is for
$13 million and production options make
the contract worth a potential $100 million.
Another is Standard Telephones and Cables
£20m contract for a new submarine cable
between Greece and Cyprus. And there are
plenty of other exampies of enterprise vir-
tually ignored.

Despite the excellent results of the past
few months,. industry leaders are hedging
their bets by claiming only ‘cautious op-
timism’. Even Racal Group chairman Ernie
Harrison, normally bullish in sentiment,
qualifies his optimism by referring to the
inflation rate and the strength of the pound
sterling. Yet Racal's order books are at
record level as, indeed, are GEC-Marconi
Electronics and Plessey.

One wonders why Britain’s balance of
payments last July, the best ever, were
greeted by the media with utter scepticism
rather than joy. Or why the mid-year reduc-
tion in inflation had a similar reception. Of
course it would be stupid to ignore the
many industrial and economic problems
which will be with us for a long time yet.
But, equally, we should not ignore the
many bright aspects of our industrial perfor-
mance.
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~\IDEOTONE
Introduces DIRECT SELLING-
the Ultimate t, Discount !!!

CORAL CARTRIDGES
Fast becoming one of the
top names

MOVING COIL

UK’s No. 1 Cartridge HEAD AMP
MC 81 £48.87 H300 £51.75
T77EX £35 T100 £24.75
777€ £25

Y @ MERR§ MOVING MAGNET | HEADSHELLS

LOUDSPEAKERS "ol / 5555X £7.28 | S100 £6

) £14.22 S101 £7

The complete fully reviewed D100 £38 £32.48 S200 £4
range of Videotone Speakers ~ Minimax 11 £44
which dominate within their GB3 £50

class.Now at lowest ever prices. GB2 £60 - TURNTABLES .

GBS £207 Sansui SR222 Mk2 69.0
D93 ga0| MICROPHONES JVC LA 11 £64.00
R MU 105-22 £29.30 JVCSLQ 3 £140.00

MU 105-12 £22.25
MU25C £17.39

A MESSAGE FROM VIDE
OTONE
dV C(/;"am‘/ You will find that the products

advertised on this Page are the best possible

value for money. Th
. . e B .
have eliminated large am);u Y are only low in price because we

havetos tounts of selling costs that o
full broch‘:;f::; (;r: :f‘t' ssg‘slslcnilg.f; iatre passed directly on t:)hyegub.r\fvr;d;ave
competent realistic staff of e @M you may be interested in and a

ELECTRONICS
This new range of Electronics from Videotone
redefines the words quality and value for money
to a new high.

30 watt amp MC input SA4130 £75.00
Stereo Tuner ST4120 £68.00
Cassette full features SC3200 £98.00
50 Watt amplifier WA7700 £77.00

20 Watt amplifier LA2020 £58.00

SEND FOR OUR
LATEST FREE BROCHURE

AND DETAIL LIST OF LOCAL
SALES OUTLETS IN THE U.K.

HEADPHONES

HP 90 Headphone £12.65
HP 80 Headphone £9.69

Superbly made with top flight

98 CR |

V|DE°TQNFi CROFTON PARK, LONDOR s |
I Please send me your Direct Selling Brochure and list of sales outlets. =

: ON
ALL PRODUCTS . |

INUOUS
“‘SPL“:):S‘}‘%““:‘“““S = Address =
e 1 PE/11/80 |
ALL PR'CES INCLUDE VAT L—------——---------------
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AITKEN BROS

35, High Bridge, Newcastle upon Tyne o

Tel: 0632 26729

P e

EXP300

§50 contacts with two 50-point BUS
bars. Size 152x53mm. £6-95.
PROTO-BOARD 6 KIT

630 contacts, four 5 way binding posts,
EXP300 PB6 Kit accepts up to 6 14 pin DIPs. £10.98.

CSC LOGIC PROBES
LP-2 ECONOMY PROBE

Min. pulse width 300 nasnoseconds, 300 KQ input
A impedance, tests circuits up_ to 1-5MHz. Detecting ulse
3 L

trains or single-shot event in TTL, DTL, HTL. and CMO!

cults. £20-95.
r = LP-1 Memory Probe £35-65
LP-3 High Speed Memory Probe £56-76
> CSC catalogue available. Plsase send S.A.E.
s - CALSCOPE SUPER6 £186-30
A portable single beam 8MHz bandwidth oscilloscope with
: . _. easy to use controls. High gain to 10 mv/cm and wide time

base range from 18 to 100 ms/cm. Full specification to re-
quest. Please send S.A.E. Professional scopes you can afford.

CALSCOPE SUPER 10 £251.85

A dual trace 10MHz insgument of the very highest
performance and quality. It has an accuracy of 3% which is
achieved by the use of built-in stabllised power supplies
which keep the trace rock steady over a wide range of mains
fluctuations. Full specification on request. Please send S.A.E.

SINCLAIR LOW POWER PORTABLE
OSCILLOSCOPE SC110 £159.85
The SC110 has a 10MHz bandwidth and sensitivity
down to 10mV per division. Full trigger facilities are
provided, including bright line, auto with TV line and
frame positions. Please send for full spec. and
illustrated brochure.

N TMK 500 MULTIMETER 30,000 op.v. AC
- volts 2.5, 10, 25, 100, 250, 500, 1000. DC volts.
3 0-25. 1. 2-5, 10, 25. 100, 250, 1000. DC current

50pa, 5SMA, 50MA, 12 amp. Resistance 0-6K,
60K, 6MEG, 60MEG. Decibels. —20 to + 56 db.
Buzzer continuity test size, 160 x 110 x 55MM.
Batteries, leads, and carrying case included.

PRICE £22.95.

CSC EXPERIMENTOR BREADBOARDS
No soldering modular breadboards, simply plug components in and out of letter/number identified
nickel-silver contact holes. Start small and simply snap lock boards togsther to build breadboards of

SINCLAIR DM350 £83.95
SINCLAIR DM450 £114.95
Size 285x 148 x40mm.

DM350 34 digit display DM450 4} digit dispiay. Both
provide six functions in 34 ranges. D.C. voltage 10uV to
1200V {100V on DM350) A.C. voltage 1004V to 750V.
D.C. current 1nA to 10A. A.C. current 1nA to 10A resistance
10mQ to 20MQ (100mQ opn DM350). Accessories for
DM350 & 450 as for DM235 below. Full spec. an request.
Please send S.A.E.

Sinclair PFM200 frequency meter

Size 167 x76x32mm.

s Range 20Hz to 200MHz. Accessories and illustration as for
PDM35 below. £67-95.

SINCLAIR PDM35

DIGITAL POCKET MULTIMETER

DC volts {4 ranges) 1mV to 1000V AC volts 1V to
500V DC current {6 ranges) 1nA to 200MA.

Resistance (5 ranges) 1Q to 20 MEGQ. PRICE

£39.95 AC Adaptor £4.25 de luxe padded carry-
ing case £1-95 MN 1604 Battery £1-28.

Size 157x 76 x32mm.

SINCLAIR DM235

BENCH-PORTABLE DIGITAL
MULTIMETER.

BE voits (3 ranges) 1mV t 1000V AC volts a
ranges} 1MV to 750V AC & DC current 1pa to
1000MA Resistance (5 ranges) 11 to 20 MEG Q.
PRICE £60-98. Carrying case £8.95. AC adap-
tor/charger. £4-25. Rechargeable Battery Pack.

£8-95.
Size 265x 148x40mm.

PANEL METERS

DIMS 60MM x 45MM. 50y amp, 100p amp TMA,
5MA, 10MA, 50MA, 100MA, 500MA, 1 amp, 2
amp, 25V dec, 30V dc, 50v AC, 300V ac, "'S”, "YU
50-0-50pa, 100-0-100pa, 500-0-500pa. PRICE
£5-95.

DESOLDERING TOOL £6.45
SUCTION PUMP.

Education Establishment Orders Accepted.
PHONE OR SEND YOUR ACCESS OR
BARCLAYCARD NUMBER
ALL PRICES INCLUDE POSTAGE AND VAT.

3y 78L05
78L12

78L15
7905 85p 7805 56mm 81 100p 701"1\ 80 {1 170p

7912 85p 7812 Pair of ultrasonic transducers 380p
7815 85p 7815 Magnetic earphone + 3.5mm plug 17p
TIC246 16A 400V Triac 115p Crystal earphone + 3.5mm plug ~ 48p
C106D 4A 400V SCR 45p

Line
Preset ver.dorhor. . 8p f OIN Socket § gc2121

Rotary 6K-1M Logor Lin . . .33p | 2pIn 120 8C214
Rotary 5K-tM stereo

BCY7
8D131
BD132
B8D139
BD140
BFX29
BF X84
BFY50
BFYS51
MJ2955
TIP29C 2N5777
DIODES
1N914  4p 1N4148
1N4001  4p 1N4002 5p
1N4006 7p INS5401 14p Low Profile
BZY88 series 8p each. g Texas

9 110p | 3pin 12p 12p BC214L
Slide 60mm travel 5K-500K log 5 pin 180 16p ._.

or Lin, single .. 65p JACK Scr. plug Socket
Suitable knobs for above with coloured | 2.5mm 16p 9p
caps in red, blue, green, grey, yellow 3.5mm 18p 9o

d black. Rotary 16p. Slide 12p each. | 51d- 30p 220
& o PRRR: > 68, 12ploac Stereo 390 25p

10 x TLO81 op. amps

—————
EC\AL-OFFERS 100 x IN4148 . . .
sp 20 x 1N4001 diodes . CA3080 75p LM386 90p  TBA810 110p 37y Yellow TiL213 TiL223 16p
2708 EPROM . . . 20 x 0,125 red LED's . . . CA3130 100p LM387 120p  TDA1022 630p Chps  3p 3p
AY5.1013 UART . . | 20 x 0.125 green LED's . . CA3140 60p LM1458 40p asp 2 DL704 03in CC  130p

TODA1022 Delay line . o 20 x 0,125 yeilow LED's o LF347
MM57160 STAC timer . . 4 x HP7 rechargeable cells . . LF351
SN76477 Sound generator 3 x LM339 Quad comp. . LF353
NESE7 Tone decoder > 10 x 2N3707 transistors LF356

22pin ZOp’
LM324 MMS57160 650p 11p  24pin 22p
LM339 140p 28pin  26p
LM348 40pin 38p
LM377
LM378 aom—
LM380 0.125in, 0.2in,

LM381 SN76477 230p TIL209 TiL220 10p
LM382 TBA800 80p S0 Green  TIL211 TIL221 16p

170p LM1830 180p 85p DL707 03in CA 130p
45p LM3900 60p 125p FNDS00 0.5in CC 100p
90p LM3909 72p XR2206 390p
95p LM3911 120p ZNa14 80p

LM318N Op. amp. . . 10 x BC157 transistors . LM301A 30p LM3914320p ZN425E 475p

% x C106D SCR - L . 10 x Miniature slide switches . LM318
4 x FND500 displays . . . 20 x 8 pin DIL sockets .

3x79050r7912 . . . . 3 x 4P3W rotary switch

2 x CA3046 arrays . A, 10 x T05 heatsinks .

. Yaw resistors. 10 of each value 4.70hm to 1 Mohm,
rated pages detaillng over 3000 line items. You will recieve: a total of 650 resistors. 530p each,
* A mail order form to facilitate rapid despatch %w resistors. 10 of each value 4.7chm to 1 Mohm.

« A 50p discount voucher, a total

85p LM3915320p 0.1, 0.15, 0.22, 0.33, 0.47, 0.68, 1

and 2.2uF @ 35V

Speclally designed packs intend- 4.7, 6.8, 10uF @ 26V B

ed for development work at a 22@16V,47 @6V, 100 @ v

considerable saving. POLYESTER (Mullard C280 series}
001 0.015, 0.022, 0.033, 0.047, 0.1 .

, 0.22
0.33 0.47
) of 650 resistors. 875p each, RADIAL LEAD ELECTROLYTICS

All prices include VAT. Please add 50p carriage on all orders N Presets. Pack of 5 of each value from 100ohms to B3V 047 1.0 274 4.7 10
below £15. Minimum order £5. o~ 1 Megohm. s total of 65 presets. 390p each. 22 33 a7
Access & Barclaycard welcome 3 2 LED's. Pack containing 10 of each colour LED 25V 10 22 a3 47
Sales office: 01-464 5770, . 0.2 slze. Total of 30 Led's + clips. 450p each. 100

Zener:
Mail orders to STEVENSON (Dept PE) 2 tota

5. Pack of 5 of each value from 2V7 to 33V 470
I of 130 zeners 780p each. 1000

76 College Road Bromley, Kent BR11DE.
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S. IBBS

ANY board games suffer from one disadvantage;
boredom for all players except one at any particular
time. The project described here provides increased involve-
ment for all players, and makes use of a well known fact that
in games there is nothing more satisfying than another per-
son’s downfall. Each player has a randomly chosen time limit
in which to make his move. If he fails to do so before a puls-
ing alarm sounds, he loses his turn. The author found that it
raised Scrabble to a very exciting level. Two "booby” time
delays of a few seconds can be included, and of course all
players except the one making the move hope that the
“booby” has been chosen. A flashing l.e.d. is included to
show that the timer is functioning, and the alarm was made
to pulse to give the player, perhaps 5 pulses, to put his word
down.

Two gates of IC1 (a & b) are connected as a fast astable
multivibrator, see Fig. 1, whose frequency is within the audio
range. The other two gates are connected as a slow
oscillator, which drives the l.e.d. The output from the fast os-
cillator is fed to the clock pin of a 4017 decade counter with
10 decoded outputs, only one of which is high at any one
time. Pin 13 (Clock inhibit) is held high by R6, but when the
pushbutton S2 is pressed, pin 13 goes low, allowing the
4017 to clock between the various outputs at very high
speed. When the pushbutton is released, only one output
remains high and causes C3 to charge up, the rate of which
is dependent on the value of resistor randomly selected.

Diodes were needed to isolate the resistor outputs from
each other, otherwise the capacitor would discharge through
the other 9 outputs which are low. The capacitor feeds into a
555 via pins 2 and 6, which have also been brought low by
the pushbutton. This has caused the output pin 3 to go high.
As the capacitor charges up, so it crosses the threshhold
voltage, and pin 3 goes low. This is connected to one input
of IC4d, thus allowing the slow oscillator pulses from IC1c
and IC1d to be fed through, inverted, and gate the fast
oscillator IC1a and IC1b via IC4a. The resulting audio pulses
go via a one transistor amplifier to LS1.

Pushing S2 automatically resets IC3 by driving its inputs
low, discharges C3, and sets the 4017 clocking through the
various outputs again, ready for the next player.

Practical Electronics November 1980

COMPONENTS...

Resistors

R1 27k

R2 68k

R3, R4 4M7 (2 off)

RS 1k

R6& 100k

R7 6k8

R8-R17 see text { 10 off)
Capacitors

Cct 10n polyester

Cc2 330n polyester

C3,C4 100y elect.
Transistors and Diodes

TR1 BC109

D1-D12 IN 4148

D13 Red l.e.d.
Integrated Circuits

IC1 4011

Ic2 4017

IC3 555

IC4 4001
Miscellaneous

LS1 miniature loudspeaker

S1 SPST toggle

S2 push to make

P.c.b.

Battery clip

L.e.d. clip

Box
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CONSTRUCTION

Use of a p.c.b. is recommended for trouble free construc-
tion, and a suggested design is given in Fig. 2. Do not forget
to include the wire link. Make sure you get the orientation of
the i.c.s and the polarity of the capacitors and diodes correct.
Refer to Fig. 3. Any small suitable box may be used to house
the project. In the prototype case small plastic feet were in-
cluded, but this prevented the use of mounting bolts, which
would have protruded too far, so the p.c.b. was held in place
with two double sided sticky pads. The l.e.d. and switches
were mounted on the top panel, as was the speaker, using
impact adhesive. There is room for a PP6 battery and this
provides many months of use.

The values of resistors for R8—-R17 is really the choice of
the individual constructor. The author chose values between
100k and 1M which gives a range of approx 15 secs. to 2
mins., but then decided to include two booby resistors of
47k + 68k to give delays of about 5 secs. This added extra
spice to the game.

24

Fig. 1. Circuit diagram

Fig. 2. Printed
Circuit (actual size)

Fig. 3. Component
Layout

A & B to LS1
C & D to $1
E to batt. pos.
F to batt. neg.
G &H to S2
I tol.e.d. anode
J tol.e.d. cathode

{~ccenn.
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N
t

|
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EEEE

(£
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-
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In use, as each player completes a move, he/she presses
the reset button for the next player. If the alarm sounds the
player has his 5 pulses to make the move before it is
forfeited. w
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Products that help you

AraxMulticore Solder. 2

Economy pack for general non-electrical use.
Replaces solid wire and stick solder.(B.S. 219 GradeL).
Econopak 200greel of 3mm dia. Size 16A.

£4.14 perreel.

Toolbox Reels.

Muiticore 5-core solder for general use. Suitable for
electrical joints (B.S. 219 Grade C).

40/60 tin/lead 1.6mm dia. Size 3. £3.91 per reel.
Savbit.

Multicore 5-core solder for radio, TV and similar work.
Reduces copper erosion. Suitablefor service engineers
and manufacturers usingsmall quantities of solder.
1.2mm dia. Size12. £3.91 per reel.

Multicore Wick.

Multicore solder-wick for removing solder from
virtually any joint.

17mm dia. Size AB10.£1.38 per reel.

make a better job of it.

WORLOS HNEST SOLOER 4 WORLDS FivisT SOLOER

e

f

Handy Dispensers Per pack
PC115 for printed circuits. £115
SV130 forradio and TV, repairs. £1.61
AR140 for non-electrical applica-

tions, except aluminium £1.38
58160 for stainless steel andsilver

jewellery. £2.53
19A for printed circuit boards -

non-corrosive. 96p
AL150 for aluminium. £1.93

BCAl16  solder creamforstainless

steel, Jewellery and house-

hold products (non-electrical). £3.22
BCR10 solder cream for electronic

and electrical use. £1.38
BCAl4 all purpose solder cream,

non-electrical jointing and

repairing. £1.38

Econopak. ; e ]

Ersin Multicore 5-core solder Contains non-corrosive
fluxfor electrical applications.

1.2mm dia. 200g Econopak Size 13A. £4.14 per reel.

Metal Soldering.

Arax Multicore 4-acid-core solder for metal fabrication
{not aluminium} and repairs.

40/60 tin/lead L6mm dia. Size 11. £3.91 per reel.

Tip Kieen
Multicore Tip Kieen. 4
Soldering-irontip wipingpad 4
Replaces wet sponges. (Should
not be used above 350°C). /
81p per pack. {

TV.and Radio
Soldering.

Savbit Multicorefor
radio, TV. and similar
work. Reduces copper
erosion

1.2mm dia. Size 5.

90p per handy
dispenser.

Econopak.

General purpose solder
suitable for all electrical
joints.

40/60 alloy. 1.2mm dia.
Size 6. 58p per handy
plastic dispenser.

Aluminium Soldering.

Alu-Sol Multicore 4-core solder for soldering most
types of aluminium. No extra flux needed

1.6mm dia. Size 4. £11.50 per reel.

Soldering Flux Pastes.

Multicore soldering flux paste. Extra fast, non-
corrosive, rosinflux for electrical and general purpose
soldering.

Rosin RF10. 35g net. 69p per pack.

Multicore soldering flux paste for soft metals {except
aluminium) and stainless steel. Non-electrical.
AraxAF14.359.69p per pack.

Wire Stripper and cutter.

Wire stripper and cutter with precision ground and
hardened steel jaws. Adjustable tomost wire sizes.
With handle locking-catch and easy-grip plastic
covered handles.

Ref:9.£2.69 per pair.

Bib Hi-Fi Accessories Ltd.,, (Solder Division),

All recommended retail prices shown areinclusive of VAT If you have difficulty in obtaining any of

Kelsey House, Wood Lane End, these products send direct with 40p for postage and packing. For free colour brochure send S A E.

Hemel Hempstead, Hertfordshire HP2 4RQ.



THESE articles describe the fundamental theory of the syn-
thesis of human speech, and the application of this technique
to general microcomputer output. An interface board, developed
by Modus System Ltd., and based on an American product, is
described as a project. This board, very much as the PE VDU
did in its “day”, provides any microcomputer user with output in
the most up to date manner possible. As examples of its applica-
tion, interfaces are described for the EDUKIT and the
Compukit UK 101.

HISTORY

Since time immemorial, mankind has tried to emulate the
natural phenomena of bird flight and song, the colours of
flowers, human activity and speech, and many other things. To
some extent, of course, time has produced a degree of success in
each of these areas.

In early Greek and Roman times, apparent emulation of
human speech was important for the purpose of convincing peo-
ple of the validity of such religious institutions as oracular
pronouncements and idol worship. Even in those times,
technology was of some use in aiding this deception. The priests
of antiquity were aware of the properties of the speaking tube,
and some instances have come down to us of statues speaking
by virtue of such a device connecting an unseen talker with the
unmoving lips. In the Middle Ages, speech synthesis was
professed by some individuals for less supernatural reasons,
namely to prove their ingenuity, and often to impress the
monarch. In Pope Sylvester II’s reign (999 to 1003), he is said to
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have constructed a brass head which talked. The immediate
result of this was, of course, an accusation of practising magic!
In the Thirteenth Century, the very knowledgeable Albertus
Magnus constructed an earthenware head which his disciple is
said to have smashed in fright upon hearing it talk.

It is possible that some substance may exist for the claims of
some of these early workers, by the action of reeds and organ
pipes, but the principles offered by some philosophers are amus-
ing at best. It was thought by one that a hollow pipe could be
fashioned to collect human sounds and indeed complete sen-
tences, and return them to the ear when uncorked. By this
means, he thought, messages could be sent without paper, and
talking heads constructed!

Such was the state of the art by the seventeenth and
eighteenth centuries: the desire for progress outstripping, as
usual, technology’s capability for its fulfilment. Deception was
still very common, and not very advanced. Charles II and his
court were astonished by a speaking head, shown by one
Thomas Irson, which answered questions whispered in its ear.

Dr.C.a.BErK - 0art|

At the height of their.wonderment, a page discovered in an ad-
joining room a “Popish priest” answering through a speaking
tube. Other deceptions involved the exhibiting of figures seated
on boxes filled with bellows and sound boxes etc, which upon
very careful examination concealed a dwarf.

In 1779, The Imperial Academy of St Petersburg decided to
offer their annual prize for solving the problem of describing the
difference between the vowel sounds: A, E, I, O and U, and con-
structing a device to voice these sounds. Professor C. G. Krat-
zenstein (the inventor of the vibrating reed resonator as used in
the harmonica) solved the problem. He produced five resonant
cavities, excited by vibrating reeds, very much as the human
vocal chords excite the vocal cavities.

In 1791 came Wolfgang Von Kempelen’s invention consisting
of a bellows to supply a constant supply of air, as with the lungs,
to a vibrating reed and hand operated resonant cavity. Several
other cavities and additions such as “hissing” sounds were in-
cluded to emulate all the human sounds. The device was even
capable of uttering complete sentences, a fact which has been
later proved by Sir Charles Wheatstone in 1837 by his
reconstruction (see Fig. 1) and subsequent improvement to the
original device.

The general prevalence of deceptions, however, made it dif-
ficult for this first complete mechanical synthesis device to be
accepted. Especially as the inventor, Von Kempelen, was himself
party to a deception involving a supposed chess playing
automaton which won many games before a legless Polish
general was found concealed within!
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SH LEVER

‘SH WHISTLE BELLOWS
COMPRESSED -AIR

CHAMSER

NOSTRILS

NASAL TRACT

VELUM ORAL TRACT

EPIGLOTTIS

LEATHER

RESONATOR
AUXILIARY ‘S'LEVER
BELLOWS
S'WHISTLE REED CUTOFF

{Scientific American 1972 226:48/58)

Fig. 1. Sir Charles Wheatstone’'s reconstruction of Van Kempelen’s speaking
machine. A bellows fed air into a reed which excited the hand controilled
resonator. Four separate restricted passages were included for the con-

sonants and nasals.

Von Kempelen's synthesiser marked a major milestone in the
art, and remained essentially unmatched until electronics took
over, and a machine called the “VODER” was constructed for
the New York World’s Fair in.1939. Up to this point, the
general method-of synthesis revolved around copying the actual
physics of the human vocal tract, (Fig. 2.)

The physics of natural voice production are those of acoustic
filtering. A “wide band noise source” is employed in the glottis,
where the vocal chords vibrate under the action of the air forced
from the lungs. This vibration excites the cavity between the
glottis and the lips, and/or the nasal cavity depending upon the
position of the velum. The filtering action which occurs, accen-
tuates certain frequencies, and modifies the sound from the noise
source in a complex but well understood manner.

The Voder worked on these principles but took the important
step of creating an electronic analogy. Instead of actually expell-
ing air through a set of controllable cavities, a broad band elec-
trical noise source and a random noise generator were filtered
electronically, and then amplified and fed to a loudspeaker. The
control of the sounds was via a set of hand and foot controls,
and as no logic existed for synthesising words, each word had to
be produced by the deft manipulation of the controls ‘“in real
time™. The difficulty of the process, and the complexity of the in-
strument, can be assessed from the fact that each operator re-
quired a year’s training, six hours a day, to produce continuous
intelligible speech. i

PRINCIPLES OF VOICE PRODUCTION

A description of human speech may be given in two different
but connected ways. An analysis of the basic phonetic compo-
nents from which each word in the English language is com-
posed may be performed, and those “phonemes”, as they are
termed, may be synthesised by a machine, and “called up” as re-
quired to produce any given word when written in terms of its
phonemes. The other analysis of the voice involves a classifica-
tion of the exact types of sound which are produced during the
enunciation of a word. This would classify the frequencies, speed
of production, volume, attack and decay, etc., of these sounds as
the word is spoken. To form a word, the necessary frequencies
must be produced and mixed in “real time™.

The former of these two approaches is termed “phonetic
synthesis”, and the latter, “frequency synthesis™ in the following.

PHONETIC SYNTHESIS

The phonetics of human speech may be split, broadly, into
three main components. They are the “voiced”, “fricative’ and
*plosive™ sounds. These are described in Table 1. In some cases,
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Fig. 2. The Human vocal system consists
of two main tracts: The oral tract and the
nasal tract. Sounds are produced in the
glottis and resonances set up within one
or both cavities depending upon the posi-
tion of the velum.

CLASS DESCRIPTION EXAMPLE

VOICED | Continuous sounds
such as vowels—the
glottis resonates

“a” asin "fg_r"
“o” asin "tg_e"

FRICATIVES| Hissing sounds—the
glottis is not required

“s" asin “sound”
“sh” asin "wash"
“h"” as in "hat”

PLOSIVES Short sharp sounds “t" asin "hat”
"k’ asin “make”
MIXTURES | More than one of “th” asin "that” is

a mix of the
fricative “th” and
a neutral voiced
sound

these sounds may be
produced at once

Human speech may be broken into three main classes of
sound or mixtures of these.

TABLE 1

two such sounds may blend into one, an example is given under
“mixtures” in Table 1. The fricatives are produced by expelling
air through a restricted opening such as between the tongue and
the teeth. Try saying “this” slowly—you will notice that your
tongue starts behind the teeth and moves back. Two fricatives
are thus produced one after the other, the first of which is a mix-
ture of a voiced sound (the vowel I) and a fricative (th). By this
means, you could build up a complete catalogue of the types of
sound necessary to produce each word in the English language.
To do this. you would have to classify a few more scales of
sound than the three simple ones shown above. This type of
analysis is very valuable for speech synthesis, and is called
“phoneme analysis”. There are some thirty to fifty such
phonemes, or basic speech units, from which the majority of
English words may be synthesised. If a machine can be built to
reproduce these noises, then each word can be written in terms
of its phonemes, the information fed digitally to the machine and
words produced. Table 2 lists some of the common phonemes
with examples of their use, but is by no means complete.

There are several devices on the market which allow you to
perform this type of phoneme construction. The word is first
written in a code unique to each machine, and the data fed in,
often under BASIC. The speech synthesiser then produces the
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PHONEME ‘USAGE
VOWELS: aw taught
ae man
ah calf
a make
e be
eh excellent
er surge
PLOSIVES: b bad
k computer
t top
FRICATIVES: th thanks
sh rash
h have
SEMI-VOWELS: w with
y yours
NASALS: m man
n man
OTHERS: | Jaw
r ran

English words may be broken down into a number of basic
units from which any word may be synthesised—these units
are called phonemes. Some of them are illustrated here.

i TABLE 2

phonemes thus indicated. in the correct time sequence to be
heard as a word. The Microspeech Board by Tim Orr (see Micro
Bus, PE June 1979) is an example of this type of system.

FREQUENCY SYNTHESIS

To understand the second type of speech synthesis, it is
necessary to appreciate the exact frequency structure of the
voice sounds themselves. The sound we hear when a word is
spoken is composed of several basic frequencies which are
mixed together in varying proportions as the word is spoken. In
addition, the actual frequency pitches themselves change over
the time of the word.

To view the actual frequencies and sounds encountered, the
vocal tract should be examined again (Fig 2.) It is clearly seen
that there are essentially two resonators available to us during
oral speech. These are the full vocal tract from the Glottis to the

lips, and the nasal tract. Each of these contributes to word

production. It should be borne in mind that they act as resonant
filters on the noise produced by the Glottis. The most important
cavity of the two, is the tract ending in the lips. In English, the
nasal passage is used for only a few sounds (n and m). The main
tract may be viewed. ideally, as a single ended resonant cavity of
around |7cms in length. (Fig. 3.) Some ‘O’ level physics reveals
that the sort of resonances which such a pipe may suffer are only
those of odd-multiple quarter-wavelength as shown. For the
length of 0- 1 7m and the speed of sound under normal conditions
of 330 m/s. the first three (and most significant) resonances will
be as shown. Since the “noise source” which makes the cavity
resonate contains all these frequencies, and more, these are
available to be accentuated, or filtered out by the cavity. They
are called the first three “Formants™, and they change con-
tinuously during any utterance. Their ranges are given, very
approximately. The reason for the frequency variations during
word production, is concerned with the complexity of the vocal
tract and the constant adjustments made by the musculature
during normal speech.
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VELOCITY OF SOUND APPROX :V=330m /s
CYLINDER LENGTH:L=0:17m
FREQUENCY : F= V/ X =VELOCITY/WAVELENGTH

TN F& 485 Hz
FORMANT 1
4
rezt FL1455H
FORMANT 2
4
rzgl F 2426 Hz
FORMANT 3

APPROX VOCAL FORMANT RANGES (FOR COMPARISON )

FORMANT 1: 200 Hz — 800 Hz
FORMANT 2: 800 Hz - 2400 Hz
FORMANT 3: 2400Hz - 3000 Hz

Fig..3. The first three resonances of a 17cm long cylin-
der {with one closed end) are shown here. This gives a
guide to the main resonances {(Formants) of the vocal
tract.

These formants may be adjusted in pitch and mixed in dif-
ferent amplitudes to produce the pure voiced vowel sounds.
However. they are not sufficient to produce the nasal sounds,
which rely on a separate resonator, or the fricatives which are
full of random noise. Two more generators are thus necessary
for the complete sound. This gives just five different generators
to be controlled for a full synthesis. However, these controls in-
volve volume as well as pitch over the time envelope of each
word. This type of real time control requires something of the
complexity of a microprocessor.

CONSTANT VOWELS
Fl F2 F3
ee as in seed 240 2300 | 2900
00 as in wood 420 950 | 2400
o as inrod 770 1100 | 2500
aw as in door 570 900 | 2400

DIPHTHONG VOWELS:

| F1 F2
toy | 400-500 1100-2100
prow | 400-700 1700~ 900

English vowel sounds are produced by adjusting the mix of

formants present in the final sound. Diphthongs are

produced by smoothly running vowels into each other.
TABLE 3

To illustrate the formant variation during voice production,
Table 3 gives typical values to the formants during the constant
and diphthong vowel sounds. To appreciate the difference, try
saying these sounds to yourself in a normal tone, and listen for
the pitch changes. you should not drop your voice as you say the
words. The constant vowels use, essentially, constant pitches for
the formants, while the diphthong gains its variation by chang-
ing the formant pitches as the vowel is sounded. Diphthongs
may be considered as mixtures of vowel sounds, which run into
each other. The total structure of the voice sounds includes
fricative pitch and amplitude changes, as well as nasals. A com-

Practical Electronics November 1980



YOLUME

FIXED FREQUENCY
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SOURCE
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ATTENUATOR | RESONATOR

FREQUENCY

Fig. 4. This "’classical’’ voice synthesis unit requires just nine parameters to specify a single sound (four "‘volumes’’ and five
frequencies). The '‘frame’’ of nine parameters is updated (typically) fifty times a second during the production of a word.

plete list is beyond our present scope, but a fuller picture is in-
troduced below, when electronic voice synthesis is described in
more detail.

STORAGE OF SPEECH

One interesting aspect of the above is concerned with the
storage of speech in ways other than the conventional manner of
grooved disc or magnetic tape. One’s first instinct is to think of a
system which simply digitises the sound waveforms, and stores
them in memory for later retrieval and faithful reproduction. The
simplest calculation, based on the evidence, shows that around
8K to 10K Bytes of memory are required for each second of
speech-quality recording. This amount of memory is probably best
handled by such devices as magnetic tape memories!

The best method for storing speech for output from a com-
puter, is to use one of the approaches suggested by the above
two analyses. Words may be stored as phonemes in com-
paratively small memory biocks, and presented to a “phoneme
player” for output. Alternatively, information of frequency, am-
plitude, fricative content etc is stored digitally, for feeding to a
set of sound generators in the correct time sequence, very much
as the operators of the VODER would have done.

By one of these means, the common elements of English
words are used to reduce the amount of storage necessary for
each utterance. The complexity is  confined to hardware
frequency synthesisers, and controllers.

ELECTRONICS

The electronics of speech synthesis are very interesting, and
some of the techniques can now be examined.

Once again it would be tempting to think of some very
straightforward approach to the frequency synthesis in the
second approach above. Perhaps variable oscillators would be
useful, and when their outputs are mixed a perfect synthesis
would result. However, it turns out to be considerably easier to
aftain a natural sound by simply copying nature, and applying
controllable resonant filters to the output of a broad band noise
generator. (Fig 4.) This provides an almost classical approach to
speech synthesis, and would form the electronics for both ap-
proaches mentioned above. The first approach would accept
phoneme data, and under microprocessor control adjust the fre-
quencies and amplitudes accordingly. The second approach
would store the actual values of al! those variables and present
them to the synthesiser at some sample rate to produce the
complete word.
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The different sounds arise as follows. The general pitch of the
utterance is controlled by adjusting the frequency of the voice
source. Pure vowels are produced by one volume and three fre-
quency adjustments to the three formants, and perhaps the nasal
resonator volume. Fricatives are produced by a frequency
parameter and a volume, and plosives include sudden adjust-
ment to the volume of random noise fed into the voiced channel.
In Tim Orr’s system, this “frame™ of nine parameters is updated
fifty times a second. The total effect of the system is con-
siderably greater efficiency of storage than simply digitising
speech without analysis.

The other common electronic system is that of Linear Predic-
tive Coding. described below.

LINEAR PREDICTIVE CODING

This technique takes frequency synthesis to a logical ending,
and filters, in an “‘intelligent’ manner, the necessary formants
and frequencies from a single excitation. It is important to realise
that the central principle to which all these techniques are aimed
is that of reducing speech to a small set of parameters for ef-
ficient memory storage. To this end. the number of parameters
needed to specify a sound should be of the order of 10 or 12, and
this “frame™ should be updated at a rate of around 40 or 50
times per second. The number of bits per parameter in a frame is
the main variable, and the more bits, the more accurately the
frame is specified. The Texas Instruments “Speak and Spell”
unit is based around a Linear Predictive Coding (LPC) system.
This system uses a maximum of 48 bits per frame at 50 frames
per second i.e. 2400 bits of storage per second of speech.

Words are coded into special binary patterns by speaking
them into a microphone connected to a large computer. On this
machine, a program is running to convert the sound into codes
for storage, and eventually for driving the synthesis unit. In this
manner any word may be stored on ROM for later selection and
playing.

Each word has a unique set of addresses in the final ROM.
and a custom vocabulary may thus be formed. When a word is
selected the bits associated with it are fed to the synthesiser
which consists of a noise generator, and a 10 stage digital lattice
filter, (Fig. 5.) The bits from the ROM are used to set up the
filter components in order to produce a binary number which is
fed to a digital to analogue converter. As the word is produced.
the binary number changes, and the analogue output sounds like
speech. In order to prevent sudden changes between frames, a
certain amount of linear interpolation is included in the process.

29.



RANDOM PULSES
FOR UNVDICED

SDUNDS
10 - STAGE D—-A
AMPLITUDE FILTER i CONVERTER == AMPLLFIER
PERIODIC PULSES

FOR VOICED

SOUNDS

ROM AND
CONTROLLER

FREQUENCY h—l

Fig. 5. The Texas Instruments Linear Predictive
Coding System codes words into the coefficients of a
ten-stage digital filter. A maximum of 2400 bits of data
per second of speech are required to adjust the filter
coefficients, type of excitation and pitch and fre-
quency as a word is produced.

which is controlled by a form of TI's TMS1000.

The excitation has two time varying parameters, amplitude
and pitch. For voiced sounds, a periodic excitation is used, for
unvoiced sounds, pseudo random noise of constant amplitude is
fed in.

The filter components themselves are quite interesting and
along with the controller, ROM and all the other components,
illustrates the complexity possible with modern microelectronics.
Each of the ten stages (Fig. 6.) contains two adders, two mul-
tipliers and a shift register delay circuit. The filtering is thus
produced by binary calculation in real time to model the time

TO NEXT
STAGE

FROM
PREVIOUS
STAGE

MULTIPLIER

MULTIPLIER

—-‘ DELAY f<gm—- FEEDBACK

FEEDBACK h@‘

Fig. 6. This illustrates one of the ten stages in the lat-
tice filter used to electronically model the Human
Vocal Tract—The multiplication factor (used in both
multipliers) is fed from the speech storage ROM.

varying functions of normal speech. A 10 kHz sampling rate is
used for the filter; thus during the 100 micro seconds of one
sample, two 14 bit additions, and two multiplications are perfor-
med. It is due to the difference in speed between these two opera-
tions that the delay is necessary. The ROM supplies just the
multiplier coefficients for each stage. With judicious use of data,
an average data rate of 1500 bits per second of speech may be
achieved, giving 165 words, approximately, in a 131K bit ROM.
The output sounds excellent, and may be improved upon by
incorporating more stages to the filter.

NEXT MONTH: SPEECH SYNTHESISER DESIGN
This project which will add speech synthesis to any micro-
computer will be described along with interface examples
for two popular microcomputers.
There will also be a special offer of a 24-word speech

‘board available for £39-95 (plus VAT).

Last October we gave you a free I.C. removal tool, and we
still have a limited number available for those of you who

missed out last time.

All you need to do is send a postal order for thirty pence
(made payable to IPC Magazines) and a stamped self

addressed envelope to:

Practical Electronics (1.C. Removal Tool), Westover
House, West Quay Road, Poole, Dorset BH15 1JG.
(Please do not enclose any other correspondence.)
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PECIAL OFFER...

PECONGINSSS

Including V.AT. Postage & Packing

PE, in conjunction with Wicca Systems Ltd., have
arranged a special offer price on the PE Congress amplifier
kit. The Congress amplifier was originally published.in April,
May and June 1980 and a full spec. and description ap-
peared in the April issue. A brief spec. is given below for
those not familiar with this design. The published specifica-
tion was a result of independent tests carried out by Gordon
J. King, the well-known hi-fi reviewer.

The normal price of the kit is over £85, but for the period
of this offer PE readers can buy it for £15 less. Photostat
copies of the original series of articles are available from
Wicca for £1.20. The kit includes metalwork and printed
front panel but not a case.

SPECIFICATION

Output, 30W continuous sinewave per channel both chan-
nels driven

Distortion factor at 1kHz, 0.024%

Intermodulation distortion 19kHz + 20kHz, 10dB o/p per
channel, 0.03% 1kHz product

Slew factor, >5 (ref. 14.8dB, 1kHz, 8Q)
Damping factor, 66
PU overload threshold at 1TkHz, 185mV

Signal to Noise ratio (CCIR/ARM weighting), 85.7dB and
75dB (p.u. input)

Stereo separation at 1kHz, 72dB and 70dB (p.u. input)
Crosstalk at 1kHz, 84dB and 77dB (p.u. input)
Frequency response r45.5Hz—109kHz (—3dB points)
Offer limited to UK and BFPO addresses only.
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Offer-limited to UK and BFPO addresses only.
To: WICCA Systems Ltd. (P.E. Offer), 24 Hillcrest
Parade, The Mount, Coulsdon, Surrey.

I‘-l', Please send me ......... Congress kits at £69.95 each '
g

li_— I enclose P.0./Cheque No................. Value.........
:- Make cheques payable to Congress Electronics
¢ Project
b4
Q aNfamer .........  IFEETvar . . SR N e R l
(o)
3 i
B ADARESS ...\ veon. LI B
£ I
L,
g i
0

Ci
[}

Please allow 28 days for delivery i
OFFER CLOSES FRIDAY 28th NOVEMBER

ease complete both parts of the

rom: WICCA Systems Ltd. {P.E. Offer), 24 Hillcrest l
arade, The Mount, Coulsdon, Surrey.
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SIGURITY

SENTINEL...

&—-a uf

W.C. Dickinson

THE major problem with many available alarm units is that
they can be easily disarmed without being triggered.
Alarms are generally sensed by magnet/reed switches on
doors and windows, metal foil on window glass and
pressure mats under carpets. Unfortunately, as the use of
alarm systems has become more widespread, the tech-
niques of defeating these systems have also become com-
mon knowledge. The simple magnet/reed switch combina-
tions that form the basis of most systems are easily detected
with a compass. Once they are located they can be
magnetically shunted with a powerful magnet or the glass
cut and the switch shorted with a jumper wire. In large
commercial systems these ‘perimeter’ sensors are usually
employed as the first line of defence. They are then backed
up by several other devices. Most domestic installations
cannot be this elaborate due to the costs of the wiring in-
volved. More often than not the economic considerations of
domestic installations result in closed loop magnet/reed-

—... iy

k
|
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switch detectors being the sole method of detecting an in-
trusion. Whilst some form of alarm system is better than
none at all, a conventional system does not offer as much in
the form of a deterrent as it used to. This alarm unit has six
independent alarm channels, each protecting a specific area
of the premises, and these will respond to any combination
of the following alarm conditions:

Pressure pad stepped on (normally open, close for
alarm)

Magnet-switch(es) opened (normally closed, open for
alarm)

Magnet-switch(es) shunted with a magnet or jumper
wire (tampering by thief)

Window glass foil broken (normally closed, open for
alarm)

Window foil shunted (tampering by thief)

Alarm wires cut (tampering by thief)

Alarm wires shorted (tampering by thief)

Standard fire detectors can be included in the loop.

Every alarm condition described above is detected using
only one twin-conductor wire per channel. This feature not
only improves the integrity of the system but also simplifies
the installation of the system.

Each channel can be selected (Activated or Defeated) in-
dividually. Any alarm condition, even a momentary one,
detected whilst the alarm system is activated will latch the
alarm channel into alarm status. A noise suppression circuit
prevents a.c. hum and impulse noise spikes which may be
picked up by the field wiring from being sensed as an alarm.
Alarm status Is indicated by a flashing l.e.d. above the chan-
nel selector switch. This enables the source of the alarm to
be identified and located quickly. Each channel can provide
an immediate alarm or a delayed alarm, as required. Exit and
entry delay timers are provided so there is no necessity to fit
an external key switch. On activation the exit delay is
initiated which allows you one and a half minutes to leave
the premises before the system automatically arms itself.
Upon re-entry the alarm channel which monitors the
entrance will immediately trigger and lock into alarm status.
The entry delay timer allows you one minute to defeat the
alarm before the siren is triggered. If the alarm is .not
defeated within the allowed time the siren will begin
sounding. An automatic validation circuit resets all alarm
channels after the siren has been sounding for one and a half
minutes. If the source of the alarm is no longer present the
siren will silence and the alarm system will re-arm itself. If
the alarm is still present or another channel is sensing an
alarm the siren will continue to sound until the next valida-
tion cycle one minute later. The validation cycle will continue
indefinitely until all channels are clear of alarms or the
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