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Much more than just kits
quite simply the best way
to make music ...

Powertran have been designing and'fmanufacturing high-quality electronic kits for more than
a decade. Thousands have beén purchased and assenibled by constructors throughout the

.

Our reputation rests on these unshakeable foundations — wa usa the most imaginative and

ingenious designers; we use high grade components subjected to rigid quality control: our

kits are complete, even screws and wire are included; we take care with packing and ¥
despatch; our instfuctions are clear and always.fully comprehehsive + «:% @nd if that weren’t

enough we back it up- with our money-back guarantee. Powertran care and your skill gives

you that sémething special.

Among the most poptar of our kits are the fabulous ‘Transcendent’ range of synthesisers. Designed by the expert
in the fisld, Tin-Orr, and featured in Electronics Today Internationdl — those kits represent the zerith in both
constructional ingenuity and musical performance.. Thanks to our fully illustrated, carefiilly diagrammed 30 pages
plus of constructional notes the tTranscendent’ range is comfortably within the capability of most enthusiasts. A

great many ‘first time builders’ have completed them without difficulty and are justifiably pleased with the resuits,

TRANSCENDENT POLYSYNTH — ‘orilliant design work 4nd high 7 .
technology components give ‘the home constructor a maching of suetrver. |
satflity-and range, equalied only by factory-made units costing thousands
o3 = of pounds. Despite the advanced electronics the kit is
mechanically simple with minimal wiring and-ribbon eable
. connectors. Solid teak cabinet, fully finished metalvork
= a 100%. complete kit to give totally professiopal.rebult
COMPLETE KIT £3201+ VAT)
Team the Polysynth with the naw matching: 4 /}/_ij‘g,ex-" ¥
pander COMPLETE KIT £295 [+ VAT) -, <l

TRANSCENDENT DPX — 4 versatile 5 octave keyboard. The two audio I N'.
outputs can be used simultaneously to gwve harpsichord and piapo/honky- 1 )
tonk or reed and strings/brass both fufly -polgphonic. To 8dd _more
excitement thele 15 a chorus/ensemble unit with strong or mild eLfect |
switching. The DPX is an advanced design yet cafe, and our superb
construction manual, make it a kit for every enthusiast. Sy -~
COMPLETE KIT £299 (4 YATIv-

RANSCENDENT 2000 — 2 3 octave keyboard yet with all the dekign
ingenuity and thorough engineering that makes a superb
and versatile machine. Quality teak cabinet and quality-componénts
throughout — complete down to the 13 amp plug. Buy it + buiid

- it — then plug-in and play itl A truly professional sound., L
J COMPLETE KIT £168 { + V‘ T‘{

»

1024 COMPOSER one-of our latest designs. The Composer contiolg
the synth. with a sequence.of up to 1024 notes or equal selection of shor!tgel
sequences. Mains powered and with trickle-charged battery 40 presefve
programme after switch-off. COMPLETE KIT £89.50 (+ VAT)

. . . write or phone for NEW 40 page ‘81/82 catalogue — FREE!
ln

PRICE STABILITY: Order with confidence. Irrespective of any price changes we
will.honour alt Mrices in this advertisement until Dec 31st, 1981, if this month's
advertisement is mentioned with your order. Errors and VAT rate changes excluded.
EXPORT ORQERS: No VAT. Postage charged at actual cost plus £1 handling and
documentation. L

U.K. ORDERS: Subject to 15% surcharge for VAT. No charge is made for carriage,
or at current rate it chdnged, Cheques, Barclaycard, Access accepted.

SECURICOR OELIVERY: For this optional service (U.K. mainland only) add £2.50
VAT inclusive) per kit. FREE ON ORDERS OVER £100.
SALES COUNTER: If you prefer o collect kit from the factory, call at Sales

Counter. Open 9a.m.-12 noon, 1-4.30p.m. Monday:Thursday.

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3NM. (0264) 64455,
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Mvanm: 188 | 25as00v 220 - AY-3.8912 625 LM3914 220 @ TAAS00 ‘0ol 7421 Ta 78 24 88
PR % 2aagoov 290 JOMMC v s msfivaos  2208TADI0 1597422 vaiss Jefiss 50 fiSaes =0
A ek == 51230 aso fiM3916 240l TBAI205 'yl 7423 54 40121, 1 70 &
AY- 65 BLss6 LS290
513174 630 fLM13600  135818As400 22007425 23 § 74155 a1123) 325 fiSos 3 fuszes 52
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. RELAYS
SWITCHES DIL SWITCHES iR eBeRge) (02N PLUGS & SOCKETS PANEL REED, Encapsulated, Single Pole,
TOGGLE: 2A, 250V. SPST) 4 way 70p: 6 85p: clad plain | vQ Board 150p in- R 200mA. 50V
( )4 way 70p; 6 way 85p; M 5W Normally Open, N
2y e 2
SPST 33p 8 way 90p; 10 way 145p, '/2 x 34 73p 52p | DIP Board 330p | JACK _ Plug Socket llne FSO oC.
0OPOT “4p | (SPDT)4way 190p e s:«: pEiaiSiip 144p Zaapipiaiic) 15‘9 o 1% | 60xa6x35mm RLIZ 700016V to 9V 120p
eta: 16 12
SO A GELE | oTaRY swiTcHEs: Haxs %p 29 [PROTO-DECs | asmmiplastic) 105 155 125 T A R b
SPOTc/over  6op | tAdustable Stontypel | e R j?:’ 211p | Yerghick om| vanptetal e t0p  aap | Glsgona ALIS  3KN 18Vt 30V | 135p
1pole/2to 12 way; 2p/2t0 a <6p & 4in Mono =
o1 Bl il | szt el ey [uoconts” g fGheators S8 K e | Ei08 AR | ey
pot face cutter P Metal 36 144 304 -
ways 195p | ROTARY: Mains DP 250v 4 Amp Pin insertion tool 182p | SupersttipS52  998p] Vi Sreren ° P ® | gloma RL17 1K 8V1o 12V 295p
DPDT 6 tags 750 | onsoft Plastic 2 2 2 0-50m. Double Pole, Normally Open
DPDT centre off 88p VERO WIRING DALO EYCH el ”: 2;:; 392 0-100m: AL18 35001 9V1to 12V 200p
DRy ~Dae mh AOTARY: (Mak-a- ‘w“m) ;i :';Ssron'dl s;gp REST £60) DIN 8:?20"“ Ministure, BT\C.OSGd PCB mount.
‘”‘"Vﬁ, el P Make 8 multiway switch. Shafting as- cp PO sp + Sparetlp 90p 2pin 8p 6p  14p oA O ALe SR RE
E:gn/g’:s""’"‘s p | sembly has adjustabie stop. Accom. | Combs p — apin 1w e e | SZ, Qu Lo
3poleZway 205p | modatsuplofwaters r.) FERRIC CHLORIDE | YLTRASONIC 4pin 10 12p 15 | g5gy ALE-91 17002 coll, 7V5 to 12V DC;
PERLIO Dol 2y PP iawiBh)! 1 1b bag Anhydrous | TRANSOUCE 20 Be  2p e | o300v AC 380V/6A AC; 1300VA/SOW  210p
SLIDE 250V: Mechanism only %0e | 195p + 50p PAP % P p o - D.P.C.O.
DPOT 1A 1ap - vy 4311 coil, 4V2-7V DC; 250V AC; 5A;
DPOT 1A c/oft  15p WAFERS: (make” before break) to fit R 1mm Sp 445p sach 1100VA/150W 8p
DPOT Y24 13p the above switch mechanism. SSBPPERS&%_D B%()Aubles SR 2mm 13p 13 RLG 111 1704} coil, 8V-14V; 250V AC
1 pole/12 way; 2 pole/6 way; 3 pole/4 7 sidz?d sided TR e 3mm (wander) 11p  11p CRYSTALS 0p
PUSHBUTTON 6A way: d pole/Iway: 6p/2way  Sep | gla5s o e 2.5 85 _Yiomp B Wp 100KHz 290 awm 74001 coll, 17V5-20V 250V1
SR e | S s | O 8 ConaLi - I
DPOT latching 145p DiL SOCKETS EDGE Plastic 10p 16p 8p MMz 200 CONTINENTAL Cradle Type Relays.
SPDT moment 99p ROCKER: 5A/250V SPST 28p TEXAS) L“ Wire CONNECTORS: Metal 19p 20p 40p 1.008M 295 Miniature Plug-in veil.ys 110v DCé
DPOT moment 145p 12V AC. 2A/DC; 2.5A.A
ROCKER: 10A/250V SPOT 38p Prot. Wrap {Double type) 1.28MHz 392 A
Mini Non Locking ROCKER: 10A/250V DPDT ¢/ofl  95p Shin ‘BB rn28p 1 .156 | UMF Connectors {5001-CB) 1.6MHz 323 | 3owroov I St
Pushto Make 15p | ROCKER: 10A/250V DPST with neon 1dpin  10p  35p 2310 way 120p | plug PL259 40p; Reducer 14p; | 3'gMH, 323 2pole clover 1854; 6V-1
fishitoiBroak | a5p pes epn | e D iy 1 b EOC:Q: gg;gg gounde(;);asslls 38p L i ] 2 pole c/over 13V to 35V, 7(‘)0[1
i 164 521 2118 way 140p°145p ocke! quar: nel.. 2ZMHz 305
MPER Ribbon Cable Assembly) Woin 2> 80 22 vy R T6En 2asvoMuz 300 | QUL e o o vav; e
A é‘l‘r‘\glpeeenﬁogll‘? Sumpers 26 Inches 14 pin | 2D 255 70 vy 198,175 | BULGIN OCTAL 250v-6A/pin azresh o) ip G5 vl
:k;ﬁs“‘, 4 145p; 16 pin 165p; 24 pin 240p; 40 pin 385p, g;g:: gg ;’,gg 2636 wey 2369 - Plug P551 193p; Socket 68p ;:gm”fﬁ x High Power “Hosvy Duty” PCB
16pin 49 Double ended DIP Jumpors 36pin 109 B = b 1EC 3 pin 250V/8A 400MHz 200§ B bower Gan 1:8000 280V
pin 88p 24 49 i 30 " - : , :
dopin 2505 | ono" ‘g’:‘ % p' e o A Sl £ Sge e mogating 40 | asoom 200 AC/16A; 3.5K VA. 810 19V; 19001
| 12in 1950 2159 315p  490p D CONNECTORS (Cannon typel | Soldercon ocket, free hanging P | 4.433619 120
24in 215p  235p  350p  540p Pins  Plugs Sockets Covers Pins Socket, with 2 metre lead 1500} §.0MHz 240 PEZO TRANSDUCERS
Ribbon 36in 230p 250p 37Sp  S59%p ay . 95p 125p  145p 100 pins 5,185M 00 § T
Cavle 1 15way ~ 135p  198p  150p 70p ZERO INSERTION FORCE 5.24288M 390 § oYPR 50
; g way on | AMPHENOL IEEE 675p 25way  198p 284p 170p | 580pins | D SOCKETS 24 way 650p s,owx §‘°
way 40p PLUGS Centronics lel 657p 37way 290p 398p 185p 328p 28 way 820p; 40 way 975p 2.144 Mr:‘:‘ ;'0) BUZZERS, miniature. solld-sl;m
MHz2 200 | sviovaitav 0p
TRANSFORMERS: Prim. 240v VOLTAGE REGULATORS ICTESTCLIPS. 7.168MHz 290 ==
6-0-6V; 9-0-9V; 12-0-12V 100mA 98p T CA3085 95p | Professional quality. Gold plated ’ 680M 200 kﬂOU SPEA -~ o
LM304H 170p contacts. iniature, O. 8. 2in, n,
peb mounting, Miniature, Split Bobbin +ve LM309KP 99, 27 ¥ pi 8.0MHz 200 22in, 3in
VA: zxex 0.25A; 2x9V-0.154; 2x12v-0. 12A 1A TO3 metal case s 220 | M0 1700 gsg;" 1%5:% 5;;9912'3 ‘n5° J6Tpia a.osaag;AM L 2V2In 3041, 6411 or 8002 80p
2A5v-0 SV 7805 145p 7905 : 8.8672 40
6VA: 2x6V-0.5A; 2x9V-0.3A; znzvo.zsA 12v 7812 145p 7912 220p mggg: };g:, gzzsp.n 7969{24 pin |u5°' %6 pin 9.375M 323 | WANDER MIKE
2x15V.0.2A : 270p 15v 7815 145p LM317K 350p 9; 36 pin £12; 40 pin £13. 10.0MHz 240 1 The new Radio microphone that
Standard Split Bobbin type: 18V 7818 145p LM317H 280p :gm"‘ g transtorms your FM radio into ia
: 2x6V. ; g : - 0 ANTEX SOLDERING IRON i cordless PA System. Just tune-in
g:gv'o-ﬁA-o-SA' s ou:::‘; JA 70220 PlasticCasing 55 tuggg: 323'; C-15W CX17W 430p. | 14.31818M 320 your radio on to 90MHz, turn on the
12VA: 2x45V-1.3A; 2x6V-1A;  2x9v-0.6A; | SY 7805 S0p Jo13 sen | LM326N 240p | CCN-15W ddop. _CX25Wadsp. | 160MHz 275 | Wander Mike and you have instant
12y 7812 S0p B d sizes 50, 18MHz high quality sound reproduction,
2x12V-0.5A; 2x15V- o 4A; 2x20V -0 3A LM327 270p Spare tips, assorte: 3 )g ty
{35 p&p) J5v pers “sdp 1905, S LMm723 35p ]} Spare Elements 210p | 18432M 2460 System. Has a range of 100 feet
24VA:  2x6V-1.5A; 2x9V-1. 2A pzxi p\/ 1A; 18V 7818 S0p 7918 ' 559 TAAS! 50p tron stand with sponge 160p 19.968MHz 300 +. Also supplied is 8 5-metre cabie
2x15V-0.BA: 2x20V-0.6A 320p {60p p&p). | 24V 7824 S0p TBA6258 250 200Muz 323§ with jack plug, should you wish to
SOVA: 2u6V-4A; 2x9V-2.5A; 2x12V-2A; 2x15V- TOA1412 50p SOLDER (Mukticore) 6. M}‘! 29 use it as 8 standard microphone.
5A; 2x20V-12A; 2x25V-1A; 2X30V.08A 100mA 1092 Plastic Casing 78HOS + 5V/5A ol 26.69 MHz ideal for singers, musicians, confer-
Tol Lt i (60p pdip) SV 78L05 30p 79L05 600 550p 18SWG 27.145MHz 240 ences, lectures. discos, clubs etc.
100VA: 2x12V4A; 2615V-3A Dr3003 Sa. GRlpeLEE S0 Z | 784G +5v 10 425y | Size & Dispenser st g s 38 ONLY £38.50
= i
2x25V-2A; 2x30V-15A; 2x50V-1A 920p (75p | Y T6L82 300 eIl R T 1220 e _
p&p charge to be added over and above our 15V 78L15 30p 73015 6op | ZUREIVO e PC115 Dispenser 100p | 100.00MHz 323 | Complete Kit of pans availabie tor
normal postal charge). Rl P 1 Size 10 Reel 360p | 116.0MHz 300 | thisclosk Only £37.50
CMOS“ s 25 | OPTO ELEC- WATFORD’S BOOKSHOP CORNER
4000 4073 20 g
a1 14 a0 20 | 4538 135 | TRONICS WEMON wattora's unimate 4 Monitor Chip Texas TTL Data Book {Revised Edition) 630p
4002 14 | 4076 60 | 4539 115 LEDs with Clips A 4K monitor chip especially designed to produce the best from your TTL Cook-Book " 750p
4006 86 | 4077 26 ] 4547 140 TIL209 Red 13 Superboard, Superboard Il, Uk101 and enhanced Superboard. European CMOS DataBook {Comprehensive)  760p
4007 18 | 4078 26 | 4543 13§ T211Gren 17 e facilities available are: Full screen editing; fully proxvlmmnble cursor CMOS Cook-Book 750p
4008 62 1 4081 26 | 4544 150 Til212 Yel, 18 controt with meaningful symbols on screen; single key BASIC; auto remote
gos8 95 | 4082 21 | 4543 395 | TIL220.2"Red 14 control of tape recorder {requires only a relay); open line facility; named tape Personal Computer Book 695p
4010 40 | 4085 65 | 4553 299 | 3 Green, Yeilow files; cursor indication of quotes mode; auto list on error [displays faulty line Hiustrating BASIC 390p
4011 15 | 4086 70 | 4554 190 | or Amber 18 on carriage return); single d save | returns “fist”); BASIC with Style 540p
4012 18 | 4083 140 | 4555 S0 { 'p 2 gy colour centronics compatible printer driver; high speed cassette save and load; A Bitof BASIC 540p
4013 34| 4093 43 | 4556 55 | |Rod/Green 66p scrolfing list in data mode; warm restart vector; fill memory; search | Advanced BASIC 790p
ﬁ:; 5’2 :ggg ‘g :gg; gg Green/Yelow 86p memory; two save and three load routines; floppy disc vector; tabular BASIC Computer Gamaes 550p
.2 Tri cok i y
4016 32 | 4096 90 | 4559 395 2;,2,‘;‘;7,‘,‘;“,5, tspiay of mambry Only £19.95 + 50p p&p More BASIC Computer Games 550p
ﬁ}z g ﬁgé agg — :gg Square LEDs, Red, Some Common BASIC Programs 1150p
1562 ags | Green Yelow ' 30 Practicat BASICAL Programs 1250p
i o | 4100 % | es 1 il e 3 6502 Software Design 900p
h L 6502 Application Book 960p
4021 70| 4161 99 | 4568 250 Pplic
4022 66| 4162 93 | 4569 175 ng \ptm Redk X COMPUTER CORNER Programming the 6502 (C202) 1166p
3;3 2 ::?3 g gggg ‘gg BARGRAPH. Red 10 :g\gfa (ssuvgmwu Aeady-built and tested 79%2 Progl:mmlné;l &leerfacmg the 6502 *‘l*;ggp
segments 225 x ) : 6502 Assembly Language Programming P
ﬁgg 1;3 ::;2 }32 :552; zgg LS40C 2565 MICROCASE, Impact pestet) 1A$Ss' RO e b;s:;.u\’/‘«zruvl 'a;:r;f;,‘:: 6802 Assembly Language Programming  1250p
4027 38| 4408 790 | 4583 93 | OCPTI 120 SReAceAon s olEOUIET Supdpioprd;faseo 6809 Assembly Lan% age Programming  1530p
4028 58 | 4409 790 | 4584 48 82;’;{ ‘.‘2 VIDEO GENIE based on TRS80. Utilises 280 12K level Il BASIC, 16K RAM, sa7 x Practical Intro to PA! 550p
4029 7T “:l‘) 725 :gg; 333 2N6777 45 48 Video Display, incl. Cassette Deck e Using CP/M: A self leaching vide ) 815p
4030 ;g 312 695 b SOUND UNIT for above {ready fitted) e 8080A/8085 Assembly Lang. Prograrhming 1375p
:gg; :25 4415 232 4539 595 LOWEﬁ o eb?“ (;:ady e or development system for Engineers 280 Instruction Handbook i iy
4033 165 | 4419 280 | 40037 88 74‘50LATORS 55 & Be .znal;:eﬁoew%g‘weed;‘cl'?:s’gﬁglson's eAvcecggls any 3e- pin SV sm%le rail Z80/8080 Assembly Lang. Programming 715p
4034 195 | 4422 770 | 40100 215 | i q99/2/4 90 EPROGMS Supplied fully built, tested and enclosed in a black ABS case. Also Z80 Microcomputer Handbook 825p
4035 95| 4433 770 { 40101 130 mcludad i8 an encapsulated plug-in type Power Supply £169 8080/Z80 Assembly Lang. Techniques 925p
4036 275 | 4435 gso | 40102 180 VIC 20, dore’s highly acclal and lon fted Mi Programming the Z80 (C280) 1230p
4037 115 | 4440 999 | 40103 175 Connaas directly to nny colour TV sat Sound reproduced through v 280 A:
ssembly Language Programming 1485p
£§ ;;g ::g“) ;gg :g:gg 132 T|L32:1’ 3 Cg i gge::::‘}gsu:»s‘:nguage and other sound effects). Has PET type G'.phICGSS Intro to TRS-80 Graphics 760p
e Sl S Bl ) nea2sccc ns TEXEPROM Eraser e g‘(gg% EI‘A:\'(SeItCB Ak self teaching guide ;52’8:
OL704 . 9 UV141 £ Eraser with timer (o] 00!
i) B dos %01 ooy 3ca s KEYBOARD 756 Full ASCIl coded £39 30 Programs for the Sinclalr ZX80 000
a0 e ol it 300 | D778 Ca 180 KEYPAD 4 x 4 matrix {Reod switches) gas Making the most of your ZX80 790p
4045 170 | 4508 105 | 4011s 240 | [BOrangeCA 250 UG ogmtor ASTEC A ssop | 32BASIC Pro%rams for the PE}’ Computer 1435p
4046 75| 4506 65 15 EPSON TX-80B Dot Matrix, Tractor Feed £239 PET & the IEEE 488 Bus (GP1B 1200p
4047 75| 4507 40 150 EPSON TX-80 Dot Matrix, Friction Feed . 1 39 PET Graphics 1200p
4048 55 45‘38 265 215 SEIKOSHA GPBOA Uni-hammer, 80 Column, impet Graphic, Dot Printer Some Common Basic Programs/PET 1100p
R o 431? o] 60 Onlyi€19% PET/CBM Personal Computer Guide 1200p
e ] 351 Geonca 180 PET Revealed 1100p
4081 78 1 4512 75 OVM176 1885 P&P on the above items is extra. Lib f PET Subrouti 10001
4052 78 | 4513 139 LCD 3V2 Digits 675 Callin at our retail shop for a demonstration on any of the above products. Be rary of Subroutines p
4053 78 | 4514 195 LCD 4 Digits 750 satisfied before you buy. Applg Il Users’ Guide 1200p
e B8 S /LCD@Digits 850 Practical Intro. to PASCAL 550p
PASCAL with Style 600p
4517
ﬁgg 1;3‘5’ 4518 ‘3 Programming in PASCAL (revised) 8o0p
4059 480 { 4519 29 NE it radhor (CZET Camroller Handbook gg(s)p
4060 90 | 4520 78 A i /M Handbook
4081 1228 | 4521 200 el 3050k ETI/WATFORD’'S MICRO EXPANSION Microprocessor Interfacing Technique 1120p
4062 995 | 4522 128 mains. Round. 1100
4063 99| 4526 95 Red or Amber  30p SYSTEM $-100 Bus Handbook P
4066 36 | 4527 115 Rectangular, nut Writing Interactive Compiler & Interpreters 1340p
4067 399 | 4528 80 gixing Red, Amber, This versatile economical Expansion System, as published in ETY, provides a
4068 22 | 4529 150 Green 30p cheap but reliable expansion possibility for most of the popular Micro-com- Please add 55p P&P charge on books
Am;s 20 :gg? 1;3 Reflective Optical pulsrss. ]
4070 26 Switch 296p Send SAE for detalls.
4071 20| 4532 110 smnm op”"| No VAT on books
4072 20| 4534 s00 Wb
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;* * World’s most powerful

BASIC pocket computer
CASIO FX-702P

(RRP £134.95)
ONLY £119.95

uage, with program/data
A-2 adaptor.

High speed computer using BASI

C lang
storage on cassette tape via optional

AVAILABLE SOON: Plug in ROM program modules and FP-10
Mini Printer for program/data printout.

LCD dot matrix scrolling display. Input can be varied from 1680

program steps, with 26 independent memories, to 80 program
steps with 226 memories, plus text display memory (string and
string manipulations), all with power back-up. Up to 10 program
storage.

Subroutines: 10 levels. FOR NEXT looping, 8 levels.

Debugging by tracing. Editing by moving cursor.

55 built-in functions including Regressional Analysis and
Correlation Coefficient all usable in programs. Program/data
storage on cassette tape. Two lithium batteries give
approximately 200 hours continuous use, with Auto Power Off
after 6 mins disuse.

Dimensions: 17 x 165 x 82mm. (% x 63 x 31). Welght 180g (6.302).

FX-602P Advanced programmable. Up to 512 steps £74.95
Plus FREE Professional Programmable Pack (RRP £12.95)

***NEW!*** FX-3600P 38 program steps £22.95

* World’s

alarm chronograph watch
CASIO AX-210

10 alternative displays
Over 60 useful functions

ANALOGUE display of time plus:-

* Digital time display, 12 or 24
hour system.

* Digital date, month and year,
plus day flag.

* Full month calendar display,
current month.

* Full month calendar display,
next month.

Auto calendar pre-programmed to

the year 2029.

Dual time modes

* ANALOGUE display of local

time, plus digital second time

zone, 12 or 24 hour system.

Alarm mode

*ANALOGUE time with **Alarm

Set" digital time, 24 hour system.

AMIPM and *“alarm on" indicators.

Buzzer for 20 seconds, or select

“Dixieland” “Green Sleeves” or

“My Darling Clementine”,

l (RRP £34.95)
] ONLY £29.95

Houfrfly time signal “*Big Ben" chimes at noon. Easily switched on

or off.

Countdown alarm timer mode

*Amazing ANALOGUE display,

andnettimes from 1to60 minut

entered time.

Stopwatch mode

' * ANALOGUE countup,
and second place times
signal.
Easy setting of times and alarm with forward and backward
stepping and rapid run facility. Dimensions: 9.25 x 35 x 36mm
approx. Mineral glass. Long life lithium battery. Accuracy +15
seconds/month.

plus digital countdown. Normal
es withautomatic retrieval of pre-

with digital timing of net, lap and first
from 1/100 sec to 1 hour. Confirmation

CASIO PROGRAMMABLES]

calculator. Full memory
and % plus 3 level
digital space invader

programs, plus 7
memories. 18 paren-

theses, 6 levels. 61 ame.
: functions, including 9 :
QI EEHSE | Integrals & Regressional  (RRP £12.95) £10.95
111 L 8 'sbaLt?ggme The highly successful
opEmaa 87 % 715 x 134mm, 64 MG-880 calculatorigame
. 64g.
T-1 L1 £22 95 plus FREE cubik puzzle
EmmaLs RRPEXS : ONLY £10.95
st

Delive;y normally by relem of post. Prices include VAT and P &

TEMPUS

B0 o3 0O I THESE SPACE INVADERS WILL ALARM You I #

Send your cheque, PO, ar phone your ACCESS of B'CARD number to:

CLAIRVOYANT CALCULATOR {:}

ortune Teller, Matchmaker, Calendar and

Ie

With power back-up for memories and programsl |A|afm Clock
o CA90 (ieft CASIO FT-7
NEW FX-602P E
LCD dot matrix » I £19.95 '
scrolling display. 32 to
512 program steps. 22 l CA901 (right) '
to 88 memories. 33
parentheses, 11 levels, | I
Editing by cursor.
mps. % = O I l
9.6 x 71 x 141.2mm. “:;°°u
100g. | o
(RRP £84.95) £74.95 : : Bgq ITime and auto calendar, calculator, alarm, hourly
o Qog chimes, stopwatch, dual time.
Plus FREE Professional Oogg Jo1GITAL SPACE INVADER GAME. |
Prg ramzmlg)g Pack BDao P (RRP £18 95)
(R £129 — e wn S Grer S —— — ﬂ A
~ NEW Fx.3600p NEW MG-885 ONLY £16.95
Up 1o 38 steps and 2 “Game 1" and Predictions of individual fortunes (Health;

Gambline/Investment, Business and Love) or the
compatibility between two persons on any given
day.

6 digit clock. Auto calendar pre-programmed from
1901 to 2099. Daily alarm and hourly chimes can
be easily switched on or off. Calculator with fult
memory, %. One year battery life (2 x LR44),

o 7.9 x 114 x 56.5mm (3 43 x 2}"). 58q (202). With
:...: =t
LI TIN

P. SHORT FORM CATALOGUE

Available October
14p stamp appreciated

THE LEADING U.K. REPRESENTATIVE,
Dept. REW/11,

164/167 East Road, Cambridge, CB1 1DB
Tel: 0223 312866
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3% #*VIVID REALISM *

Sound is the criterion when judging a musical instrument. Our CASIOTONE
keyboards are outselling all others because of their superb reproduction, quality
and legendary reliability

Order today, play tomorrow

SECURICOR 24 hour delivery Included In price, or RETURN OF POST
(small keyboards) or CASH & CARRY

{:} The Professionals
THE EXCITING NEW CASIOTONE
CT-202

(RRP £325)
By Securicor ONLY £275

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

8-note polyphonic playing of 49 instruments over 4 octaves. 4 voice
memory function with push-button selection. 3 Vibrato settings and
Sustain switch. Integral amplifier and speaker (10 watts o/p). Line Out
and headphone jacks, Foot volume and sustain pedal jacks. Pitch control.

L CASIOTONE MT-30

e
{RRP £115.00)

ONLY £95.00

22 instruments over 3 octaves. 4-position sound memory. Battery
or mains. O/P jack. Dims: 2% x 22% x 6%". 6lb.

Zi\;( Vivid realism for beginner and expert
CT-401

(RRP £345)
By Securicor ONLY £295

8-note polyphonic playing of 14 instruments over 4 octaves. 16 rhythm
functions with full-in auto rhythm. A fill-in button adds variety. Casio
Auto Chord system for one-finger accompaniment (major, minor and
seventh chords) or automatic chord and bass accompaniment. With
vibrato. Delayed Vibrato, Sustain and Hold switches. integral amplifier
and speaker. Line and headphone jacks. Foot volume and sustaln pedal
jacks. Pitch control. AC only. 4 x 31§ x 12§ inches. Weight 28.21bs.
CT-301. Similar to the 401 without Casio Auto Chord £199

MT-30. 22 instruments. 3 octaves. Vibrato, Sustain.

Mains/Battery. £95
&4 e gk N s B o SE & JUK « SR ¢ SR ¢ SR ¢

&
IF} BECOME AN INSTANT MUSICIAN

“Tomorrow’s World” featured this resounding success. Hundreds soid
already. Create your own music with a VL-TONE. You combine the
sound, rhythm and tempo and the VL-TONE plays it back...beautifully!
CASIO VL-TONE (VL-1)

Electronic Musical Instrument

p—_—— Y’

e ﬂ TILEERL '|
gs se 108 08

AN (RRP £39.95)

ONLY £35.95

This complete 29 note (expandable) synthesizer records and plays back
up to 100 notes. Enter the notes of a melody into the memory and recall
them in sequence with the One Key Play button, varying tempo and
duration of each keystroke to create a melody. Mistakes can be
corrected and individual notes added or deleted. Your best performance
can be re-recorded back into the memory, then re-played at a touch of
the Auto Play key. Choose an instrument (Piano, Violin, Fiute, Guitar or
Fantasy) or switch to A.D.S.R. and program your own unique sound from
one of 80 million combinations. Select one of the ten Auto Rhythm
accompaniments, adjust the Tempo Control and play back your compo-
sition, then try a variation. Facilities: Digital display of notes and tempo.
Mains or battery operation with battery saving Auto Power Off, with
protection of the stored melody and preset A.D.S.R. data. Bullt-in
amplifier/speaker. Output jack. Pitch Control. 11§ x 11} x 3 inches.
Weight 15.40z.

* % % X ¥ E * %

Illustrated catalogue of Casio and Caslotone 20p
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LCD DIGITAL
MULTIMETERS

o
— WHILE STOCKS LAST!

MODEL 6110

31, Digit LCD teaturing 23 ranges
with volts/ohms autorange. unit
and sign indicators. 10 amp AC/DC.
battery warning. low power ohms
ranges. Range hold and continuity
buzzer. Fuse protected. Resolution
0.1mV DC. 1mV AC, 10 microamp.
0.1ohms. Supplied with battery and
leads

Fitted top quality rotary switch

Was £85.95 as advertised by us

Now £59.95 post paid

plus free carry case

® LIMITED OFFERS
WHILST STOCKS LAST RANGES

@ ORDER BY POST OR
PHONE IN WITH
BARCLAY - VISA -
ACCESS - TRUST
CARDS.

AC/DC Current-20mA/200mA/10 amp.
DC Voitage (auto)-200mV/2V/
20V/200V/1000V

AC Voltage - 2V/20V/200V/600V
Resistance (auto)-200/2K/20K;
200K/2000K ohm.

ALSO AVAILABLE MODEL 6220

As 6110 but without range hold and continuity buzzer.
Only two AC/DC 200mA/10 amp ranges i.e. 22 ranges
Was £55.95. Now £42 .95 post paid.

AUDIO ELECTRONIC

Cubegate
Limited
OPEN SiX DAYS A WEEK e CALL IN AND SEE FOR YOURSELF

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TEL 01-724 3564
ALSO AT HENRYS RADIO, 404/406 EOGWARE ROAD, LONOON W2

* % % »

sabtronics
An entire range of low-cost
' high-performance instruments

*861QA 600 MHz
FREQUENCY METER

b
&
=
* 2010A 3% DIGIT L.E.D. DMM ~Q
20154 3} DIGIT L.C.D. DMM ,
20354 3} DIGIT L.C.D. HANDHELD DMM. g -
8110A 100 MHz 8 DIGIT FREQUENCY METER -
86108 600 MHz 9 DIGIT FREQUENCY METER "%
80008 1 GHz 9 DIGIT FREQUENCY METER -l .
50204 200 KHz FUNCTION GENERATOR s
| LP110MHz LOGIC PROBE
ALSO AVAILABLE IN KIT FORM * 2037A L.C.D. HAND HELD
DMM WITH TEMPERATURE

Test our low priced test equipment. [t measures up to the best.
Cqmpare our specs and our prices — no-one can beat our
price/performance ratio.

sabtronics &;

‘“Making Performance Affordable’’

Full colour illustrated brochure and price list from:
BLACK STARLTD, 95 Crown Street. St. lves. Cambs. PE17 4EB 3
Tel: (0480) 62440, Telex: 32339




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
X Texas Instruments TMS
1000 microcomputer
* Comprehensive kit
manual with full

circuit detalls

Ready built version also _I
available. Special offer price '

£15.95incl. p&p.

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.

% No previous microcomputer experience
necessary

Y% Al programming retained is on chip ROM

% Fully guaranteed

* ideal present any time

TMS 1000N Tz

=MPO027A Micro-computer chip available separately
it required. Full 24 tune spec device fully guaranteed.
Trhis unque chip can be used not only tor electromc door chimes
but for other projects requinng musical output e o

AmunementMbcnnes Pl ocsmse tc £4.905.
or3for £12.50 inci. p&p.

At L CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-2! DAYS FOR DELIVERY

-_—___—_——m|e-|
Please send me: I
TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSE X
NAME
ADDRESS

I enclose cheque/PO value £
or debit my ACCESS/BARCLAYCARD account no.

Signature

CHROMATRONICS

MICROCOMPUTER

COMPONENTS

Device i Pri
MEMORIES 740548 0.5  CMOS %000
W PR 741851 014 ‘B’ SERIES
6502 495 2114 200ns 741854 015 4000 0412
6800 3.7 1+ 128 740855 015 4001 013
6802 5.1 {LOW POWER) 741873 020 4002 013
6803 11.80 25+ 199 74574 017 4006 0.50
6809 1195 21141 300ns 74575 028 4007 0,17
8085A 5.50 1+ 128 LST6 020 4008 055
Z80CPU  4.00  (LOWLOWER 741578 024 4009 028
Z8OACPU  4.82 FOR ACORN 741583 050 4010 028
ETC. 25+ 1.9 ;:tgas o.‘m an o:;
2708 450ns 86 018 4012 0.
SUPPORT CHIPS 1+ 199 74590 030 4013 0.3
6520 3.15 %5+ 185 74891 080 4014 0.58
68522 4.95 2716 450ns 740892 035 4015 0.58
6532 2.95 1+ 249 741583 034 4016 0
6821 1.74 {single +5v) 741595 04 4017 045
6840 4.20 B+ 231 1418109 025 4018 0.58
68488pP 911 253745008 748112 025 4018 03
6850 1.70 1+ 550 7415113 025 4020 0.58
6862 6.91 25+ 531 J4LSN4 025 4021 0.60
6871AIT 1870 273 450ns 745122 03 02 062
6875L 418 1+ 543 7415123 05 4023 017
6880 1.07 25+ 524 7415124 100 40 038
6887 080 4116 150ns 7415125 028 4025 016
8212 1.70 1+ 115 7418126 028 4026 0.99
8216 170 25+ 1.06 745132 045 4027 030
8224 245 4116 200ns 7415136 028 4028 0.55
8228 395 1+ 080 7415138 034 4031 165
8251 3.95 26+ 072 T4LS139 037 4033 1.60
8253 7.95 4918 200ns 7415145 075 4035 on
8255 3.95 1+ 380 7405148 090 4040 0.57
AY-3-1015  3.90 25+ 323 74L5151 034 4041 0.69
AY-5-1013 345  gy95 000, 7405153 035 4042 054
AY-5-2376  6.95 141095 7415155 039 4043 053
MC1488 064 g 254 995 7415156 038 4044 064
MC1483  0.64 8264 200ns 7418157 034 4045 165
MC14411  6.94 141200 7415158 036 4045 068
MC14412  7.99 gyt 2541100  74LS160 0.3 4047 0.68
RO-3-2513L 7.70 7415161 039 4088 054
RO-3-2513U 7.70  REGULATORS 7415162 039 4049 0.30
280 CTC 4.00 7805 050 7415163 039 4050 0.30
Z80ACTC 4.00 1812 0.50 7415164 047 4051 059
Z80DMA 11.52 7905 055 745165 099 4052 068
Z80ADMA  9.99 1912 055 74(5166 084 4053 0.59
ZB0DART 7.8 CRYSTALS 7418173 070 454 120
Z80A DART 7.18 1 MHz 300 745174 054 4055 120
Z80 PIO 3.78 18432 MHz 260  T74LS175 054 4060 0.89
Z80APIO  3.78 24576MHz 250  74LS181 130 4063 0.95
%gg g:g-? :ggg 4 MH2 185 ;dtgw(l) 055 4066 034
- L 4LS19 055 4068 017
280S10-2 1395  OfL SOCKETS 007 MeLS192 069 4089 on
280A S10-0 13.95 pin 01 Jusies 059 4070 0.19
Z80A SI0-1 13195 pin 009 aisin 039 4 0.19
280ASI02 13.95  I6pin on a1 03 wn 013
i g"’: g S1% 058 4073 019
CRT ol ; 7415197 065 4075 017
CONTROLLERS pin 821 s 060 4076 0.60
9364AP 594  2dpin 8B a5 089 aon 02
9365 6290  28pin 82 Jatsaa) 089 4078 024
9366 62.90 gin 0B Jas2 079 4081 01
6845 9.50  74LS SERIES 7415243 079 4082 019
74LS00 on 7418244 079 4085 063
DATA 740501 011 741525 089 4086 0.69
CONVERTERS 740502 012 745247 134 2093 0.39
ZNA425E 3.50 741503 012 7415248 100 4502 03
ZN426E  3.00 741504 013 7aLS249 0.68 4507 039
ZN427E 628  T4LS0S 013 7415251 039 4508 190
ZN42BE 478 741508 013 745253 039 4510 0.50
ZN429E 210 741509 013 7415257 044 451 0.49
ZN432 28,09 74510 043 745258 038 4512 0.60
ZN433 2259  74LSH 094 s 195 4504 149
ZN440  56.83 741812 015  J4SH1 19 4515 149
ZN4SOE  7.61 74513 02 s% 021 4516 0.5
DATA 741514 044 7415273 080 4518 0.40
CONVERTER 74815 013 2482 034 4519 0.28
HBOOK  1.00 741520 02 745283 084 4520 0.69
DATA 740821 014 7418590 056 4521 143
CONVERTER LS 014 7415203 045 4522 120
KIT 29.95 74152 098 7415365 034 452 0z
741827 014 7415366 0M 457 089
BUFFERS 741528 099 7418367 034 45» 0.70
811895 0.90 741530 092 7415388 0M 453 0.89
81LS96 0.90 741532 014 7418373 oM 454y 1.39
81LS97 0.90 74533 016 7415374 0.74 4543 099
81LS98 0.80 74837 016 7415375 047 4553 290
8T26A 150 741538 016 7alS377 089 4568 043
8T28A 1.50 741540 013 7418378 069 4556 054
8TI5N 150 740542 034 748386 028 4585 098
8T9IN 1.50 740547 039 7453%0 053
8798 1.50 740548 060 745393 059 E&OE

OFFICIAL ORDERS WELCOME - QUANTITY

DISCOUNTS AVAILABLE
MIDWICH COMPUTER
COMPANY LTD. DEPTETI/1 | Pricerisr VO SAE 206 FOR FuLL
HEWITT HOUSE' ALL PRICES EXCLUDE POST AND

PACKING (50p ON ORDERS UNDER
£10) AND VAT,

ALL ORDERS DESPATCHED ON DAY
OF RECEIPT WITH FULL REFUND FOR
OUT OF STOCK ITEMS IF
REQUESTED.

CREDIT CARD ORDERS WELCOME {ACCESS AND VISA) - 24-HOUR TELEPHONE
SERVICE

NORTHGATE STREET,
BURY ST. EDMUNDS,
SUFFOLK, IP33 1HQ
Tel: (0284) 701321

ETI NOVEMBER 1981



THE EXHIBITION FOR THE ELECTRONICS ENTHUSIAST

COMPUTERS ® AUDIO® RADIO® MUSIC® LOGIC® TEST GEAR® CB® GAMES @ KITS

Wednesday 11th November 10 a.m.-6 p.m. Thursday 12th November 10 a.m.-8 p.m.
Friday 13th November 10 a.m.-6 p.m. Saturday 14th November 10 a.m.-6 p.m.
Sunday 15th November 10 a.m.-4 p.m.

——— e ———— =

\1\ | ‘

i [ ]

A1 NS, WRC A\
COMPONENTS® DEMONSTRATIONS ® SPECIAL OFFERS® MAGAZINES ® BOOKS

Cost of entry will be £2.00 for adults and

Any one of the 17,000 people who thronged :

the RHS for the Breadboard exhibition last £l.Og!f‘<g ;;;lsdEBnB;n:;c;leY;,gg?A?i:-i-P's'
year will need no introduction to this year’s PUBLICATIONS LTD.. 145

premier show for the electronics enthusiast. CHARING CROSS ROAD, I.OND'ON WC2H OEE.
They already know all about the . -
demonstrations, bargain sales, bookstalls, ROYAL HORTICULTURAL SOCIETY'S
games, kits, computers and music machines NEW HALL, GREYCOAT STREET,

to be found at BREADBOARD 8l1. They could WESTMINSTER., LONDON S.W.1.
name you all the leading companies who =~ = === = ———.—————— —— s e e e e e e e

To avold queueing, advance tickets will be available from
Advance Tickets BB ‘81,
ASP Ltd. 145 Charing Cross Road,
London WC2H OEE.

were there to see — and tc buy from, at
fantastic prices.

Even those tucky 17,000 would be surprised
to hear that this year we've improved

BREADBOARD still further! More stands,

**Special Advance Booking Price **
Adults £1.75 Children under 14 yrs and O.A.P.s 80p

————————————n

more demonstrations and wider gangways to Please send ...... tickets @ £1.75 ...... tickets @ 80p
make it all easier to enjoy! T2y ¢ rbs s e L S 1 Ty £ s - e e s A S
SREADBOARD 8l is the placetobefrom . .. ...
November 11th to 13th ai the RHS Hall. Why : :

not come and find out for yourself how MmuGh | ** "« " 1w e st st sttt
you missed last year? We can promise plenty ............................................................
to see and do at BREADBOARD 81 : I enclose PO/ chequefor f. ....... . {(make payable to ASP Ltd.)
Close to Victoria Station and NCP car | Advance tickets MUST be ordered BEFORE 20th October 1381.
parking facilities ey el B SRR
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NEWS : NEWS : NEWS : NEWS : NEWS : NEWS : NEWS

SOUND METER NM-3
L] c
EL FUNCTION

Level Sounc

A new Sound Level Meter is
now available from B.K. Elec-
tronics. Its a very useful gadget,
essential for checking confor-
mance of sound levels to legal and
medical requirements, and to cor-
rect sound distribution with regard
to sound pressure level and fre-
quency response in theatres, con-
ference auditoriums and discothe-
ques etc — as well as to direct
sound pressure levels and frequen-
cy characteristics of loudspeakers,
not to mention correcting setting
of professional and domestic
graphic equalisers, etc. The Sound

Chess Choice

Vul(_:an Electronics Ltd have launched three chess computers simul-
taneously and in conjunction with the major international manufac-
' turer SciSys. The range has been endorsed by the World Chess Federation
FIDE, and each of the three offer a different form of high technology
which makes them the most advanced chess com puters seen in this coun-
try. The Chess Champion Mark V is an up-market chess computer and is
more powerful than the average home computer as well as being the
strongest micro chess computer yet developed. it retails at £249 which is
about half the normal price for such an advanced model. The Super

System IV offers a free conventional chessboard and pieces for its price
of £119 and is very near to the Mark V in terms of sophistication. It uses
the standard co-ordinate system of chess notation with an LCD display
for each move. Accessories are also available, including an LCD elec-
tronic chessboad and a separate printer. Executive Chess is a hand-held
model with a price tag of £89.95 and can be battery or mains operated. It

has advanced technical features and makes a good ‘second’ chess com-
puter for the travelling chess enthusiast. Further information on the com-
puters is available from Vulcan Electronics, 45 South Street, Bishop’s

Stortford, Herts.

Level Meter incorporates two
switched weighting networks ‘A’
and ‘C’, built-in condenser
microphone, battery check
facilities, 150 hour battery life and
a measuring range of 40-110 dB in
six steps. The weighting networks
are thus: ‘A’ weighting incor-
porates a filter which simulates the
response of the human ear and is
useful for checking general en-
vironmental sound levels; ‘C’
weighting filter provides a flat
response and is used for direct
sound pressure measurement. The
unit is available direct from B K
Electronics for £33 including VAT,
at 37 Whitehouse Meadows,
Eastwood, Leigh-on-Sea, Essex §S9
5TY.

10

Watch This!

Ii you're sick of digital watches,
how about taking a look at this
watch from Casio. its all analogue,
but with a difference, It's fully
electronic and has no moving
parts. It uses LCD and has conven-
tional hours, minutes and sweep
seconds hands. The Model ANSGL
is designed to be attractive and
fashionable, face colour matches
the synthetic strap. Hour positions
are marked by standard Roman
numerals and all the time settings
and adjustments are handled by
two buttons, keeping the compact
gold-plated watch case simple and
uncluttered. The display shows
hour and minute hands, and
seconds indication is by a third
sweep hand or as a series of marks
on the face edge to show ac-
cumulated seconds. Accuracy is to
within 15 seconds a month. RRP is
£27.95, but products of this type
are often sold cheaper. Further in-
formation can be obtained from
Casio Electronics Co Ltd, 28 Scrut-
ton Street, London EC2A 4TY

the content of our magazines!

Changing Names

on’t get too confused — the publishers haven’t done a moonlight flit
— It's just that we’ve changed our name! We are now called ARGUS
SPECIALIST PUBLICATIONS LTD so can you make any cheques for our
company payable to A.S.P. Ltd, in future. The reason for the change?
Well, our offices are in Soho, and our former name, ‘Modmags’, seemed
to attract a lot of men to our office In dirty raincoats, complaining about

Breaker 19!

If you've got a taste for CB, then
CB now has a taste for you! The
world’s first restaurant for
Citizens’ Band enthusiasts has just
opened in Princes Street, London
W1. The Eyeball Bistro offers a
wide choice of sensibly priced
meals and drinks, as well as having
the unique feature of enabling
CBers to listen into their favourite
channels while they eat{once CB is
made legal, of course!) There is a
powerful receiver behind the bar
and speakers at each table will
allow the customers to listen while
they eat. There will also be a
display of the latest CB equipment
for customers to test or even buy
there and then. Dishes on the
menu have been given names using
CB slang and here are a few mouth-

watering examples: a Home Office
Special is a prawn cocktail, while
Old Smokey (the term for the
police) is slices of smoked ham
served with a slice of pineapple, a
Low Gain Fruit Platter is a tropical
fruit salad with ice sorbet or cot-
tage cheese topping. Drinks, both
alcoholic and non-alcoholic, have
names in the same style. Among
them is the Good Buddy cocktail
— Southern Comfort, pineapple
juice and lime; or the Eyeball
Special, a blend of advocaat, white
rum, cherry brandy and pineapple
juice. The aim of the bistro is to
enable CBers to meet each other in
person after having chatted over
the airwaves. So if you want to pop
along for an ‘eyeball’, make sure
you get a ‘good copy’ on the ad-
dress: The Eyeball Bistro Club, 2
Princes Street, London W1, phone
01-629 8516.

ETI NOVEMBER 1981




L 1861 HIWIAON 113

dBdSE1I ¥ 95.683 oo 301AJ38 JN0Y b
21 psen 5005 E HOLYAS30 JLEINNI 404
R Aus e % 10 Burssaid uo === YI9NNN 38300v 40

QYYIAVIIHVE UNOA INDHd

-yosyedsap
8)0j2q Paisal A||ny aJe sjonpoud no |y ("4 paAladal noA
se UOIIPUOd aWeS Ul SAEP 0L Uiylm uimas uayl ‘anpoid
N0 Yuam paysies Ajgies|dwod Jou aie noAxn ‘aayuesend
yoeq Asuows Aep-Q| e J9yo Os|e opn JeaA | jo powuad
e o) pesjueienb aie s1onposd JNo (¥ 3ILNVEVND ~

ZShEZL 6420 '1°L
SN9 8LWD X3$S3 ‘MOTHVH
ISNOH HSNASL-LL

‘017 SAINJWNYULSNI HILHIY

2w Aue ie uoung @ jo Buissasd uo
10 sjeasaqul Jesaud je dwr pasdeyd
34l 582UNOUUE 1 BPOW ~YNEMdOIS

3y} Ul PA1Da|3s S| JBABYIIYM “Suw

O 10 'sutw G "uiw | AJoad pasdeld |euonppe S::o 10405813 TR -

e ey sroous sanw | 4348l o = [ B ©* yiem uad WS S6°0L3
¢ y dRd dSL + 56'93 ] e g1ped 19%00d PUBq iR/ W/INY 92uaap JNOA

G Sey i 'paUNOUUE St BW|l 34l

S6°6€3

UreBe pue paAsid 51 WieR (edISAW PoSN 3G 48D SUOH B Rt e S iy WYy o1pes 39Adg 501821080 3|ISSIW Aw3UD
e i S e LS| e o sy i | RS2 9565 A ae o T ) BRI
sesunouue 1 uoung eyl Buissaid | .ing eanisuas yonol pue d%d 905 + 56'€3 “ ydeam QD1 UoNdUN}-G SUBY 21005 ‘peARidSIp Ajueis
uQ ‘19nposd ,14B-9Yl-j0-2181S, § yonesado jenurw/pole dma\dig +196i63 7 TS Im——— ydtem g7 uonduny-Gs,Apey 402 S| 81008 UBiP p pue

WILVMOISNI0TD
WYYV SNINTYL

-n1de 810A YliM WODseIU
$S8|RIIM [BUURYI-E SI SIYL

WOJHLNI
SSTIUIM Wi

L

dBd IS + 66'€3 aswn Buisdeje eyy yewnd
Awous uy Ol SpuUDdIs
06 NoA saab U (IWLL
-1Svd YNOA 133443
AISNOI¥IS NVD IWVO
ONINYV M)

u:p|IYa 10§ unj sse|pud
sapiaosd ‘aweb qsadns v

SYIAVANI 3JVdS

- 18Ye W 83403 JeD

dgdSetd +

i

dRd S6°13 + gs'st}

J8pnoys 1NOA uo
1 Aug 10 4|39 INOA UO | Jeam
ue> Noy ‘@sed BulAued e pue
seuoydpeay 0a10ls yim @i3jd
-Ww0d S3WO0d )| ‘NOA punose
wo BuioB 51 1eym moux oA 1)

“Ajddns 30 A6 (U3
ue Jo Aaneq Edd | vo
sun) 1y "8pis Yaea sulw

sanib peads mo| pue
apis yove uo Buipi0das
40 sww G| sanb paads

Bd 456
+ s8d 180 00'GF S19Ne3ds 3|qeynS

. Y6y ayy "as odsnd 0} Af1oe) BUI| J0Y YUM 18A1338) m!HUNVH
dRd 063 + 96 623 Buipioass :Jaads 130 pueq-z oy By e st sy
Ave 30 Bunedip Q) .
$§0J3U00 pasn ag ued i 18pI0d 0|UVH LT 2R 96 Vl;
auO) pue BWNIOA ‘BOuRIEq BUIS) .81 925503 Al1S 194200 03YILS Wi/WY

$]0W0D Y23NDS
pue 3WNIOA SBY 1 "D [uueyd
Op saA1ada) os|e pue IHWSLL
-pG SIBA0D || ‘SieAl8dal Aseuip
.10 UO DIQRIIBAR JOU BJE YIIYM
spueq Aduanbaij $13A0D 1}

sed 10} uOUNQ Po[e pue PIEMIOH
hsey 101€01pUl 08iIS N4 ‘J0IEID)
U] W4/WV ‘uonidecas 0aia1s 13118
0} YoUMS J0jeRuaLEe doULIHP ‘|30
100P-UHEIP WA/WY 8pNjoul s3iny
eoy oy) ‘@insesd Buuaisy |euoy)

3oedwod Asas e S Siyf 1

430402 424956+ G6'6LF

{05723 st suun
38y} URYL BIOW JO} d%Bd)

dmd dSL + 96'83

{Hun wag|e Jo usw

-34 3113588V
OMIIN 033452 4
U0 Ut Iy "OIPRI WY PUe

L daoxe yum n(;:. apg\o‘d 01 poubsi -OQT:.!: ayl om ugag:l"!: dmddsL + 1919003 "G [SUUBYD OV = PUEB JIAIB3A 151119305 € S SIYL
-ap s1 1oNpasd Alijenb ‘Dedwod SIyLl St §1qey N0 "Uok .
¥ ~jew JO 8s€D U} YOIROSEP G6'S3 wunv u | | OIUVH !'HIVIHOJ
OIOVH XAW-W/WY HLIM | ciovzocsc s il V79408 pars aM-8d-ulv
U!Aﬂd 3“313 UVO ‘wu\:)gu‘\ sxa.du:g!) sowo?: Ao Lt}

suUO S8sN "AepPIOY
uo 9|ym 8sn 10}
|eep| JeArys 1w
peieiado Aseneg e

14018 /W3-1AL8)

JUN Yoey ‘8344 UO NOA
BA|8 [|IIm 3 100} ANQ NOA
N “woos yoes u) euo Ind
PINOd NOA 8d1d Jayo N

e G6 L3

aep

dBd 0T°L3 + 96'
‘98B0 210w 2|L| 185U B U! SBWOD
sl |y “wwigt ‘Lt 0 ‘6 ‘8 ‘L

Iy -9y 2Aes Ol sInuL
|eUA eIIx asoy) A8 pue
‘safieys Apee s IR Gy
Byl 10918p B 101AWBP
enows Bujusem Apes syl

WHYV 3414

OANVS

pue yuow 's2as ‘sulw
‘$1n0Y IPNIUI SUOHIUNY
Qo7 ubip (yBl wwisi)
abiey ywm X201 ¥s9p
ajnesiaA Auga ® s SIL

%3010 Ns30

macss+ GEOLF

-

st s1ed 19d 8210 INQ

‘apw yigy xoidde abue

WY 1 1
2ZHWEY kouenbaiy sabe 1@

.

H -
104 Wb 199p} “3@y20d INOA Uil 2
AR ABYL ‘Samjel Imiem jlews

‘9°'G6 ' 'Sy g) S18%008 Lt d1d 956 + Ao pue 1eau Aea 3.8 959YY |

Sed somvane 3 uoswene | §0L03LIN G6'SL3F 91 INIW siywianiwm BB
2opumyaniey s owesen | 3yOMS Pt porer s

“,2 o lgxsgsquo; :'as amaﬁl jo¢ @ 10 pud 3y 18 sum 96 683 / “03 'm“ \ b -
s ‘paieid SWOMD ETLC IR ¢ sAeld Y "speys

unos pue 310§ '@ AT\ $! 193IWSURS 1O}

las lgxaos uBip 7 's|3A9| pIns JueweiInba) Jamoy ‘Buibed 10y dRd G613 +
\\\ ’/’/ “'u;, “PUO Ul SAWR pasn aq osfe ued ;;ue Apedosd ned 1ad il
g Y @ 10 8j91ydA INOA 1Bl0)d OF -
d & Yo, 2{u0J129)a OML pasnu-:a‘i:u'seuwz;oewe‘ aoymn:?ugjsﬁgl;me:r‘aﬂ:
+ § v adug A
o C u!lsna e sey )| "18A1806) 1@Bed 19320d T ey Bvind o

pue selwsues olpes  uem
t POPOD ANIRNPIAIPUL UE S| SIUL

¥39vd 13XJ0d
/WHVIV INTTIS

d"d 966 + 9693

<844 "BUUBIUE 310025912Y
ap0d JN0jod pue Asy 3p0d
asiOpW 9pn|oul sainieaq
09 D1612313 TvH3NID
AQ apewW Saiy|el 2q|Em
Awjenb pooB aie asaul

SANVL ANV
Z HOUV3S

——
dBd S6°L3 + -
e G6'LEY

Wiy, ‘xosade aBuey Wy
ZHWBY Aduanbasy “euudy
-ue 2100058|2] pue {0JIod
SWN|0A "Aay apo)) BSIOW
T LIETR EYLCETREIN )
‘way) oL Yinq o1pe; WY
aaey se|Njel BIyjEMm BSaY)

%3018
HIQVANI
JIVdS

s GG'OLI

*1N0|02 SWOIYD
40 proB ur sawo) "uee
az00us |@ASNW B pul
By wyoeq ‘uounq 188}
Apojaw B Sey i ‘91ep pue
$29§ ‘Sulw INOY SAeydsIp
1t ,,/Aepiaisa,,, Buos
sopeeg sAe|d yoiem siyy

WHYTY
TYIISAN

dBd G643 + 96'7z3

‘82804 § 18A0 URIP|IYD JO) Y16 1BBPI SY -19A0 pue g saBe 10j YB |eep|
-guueiue 21d0$818) B SeY Pue ZHWLZ “Ajiwigy oyl ||@ JO} U} JO $10| SIPIACI4
uo saiesedo 19s puey @yl 'S|0u0d ) puey Aq pep 05 3q UEd
48| win} pus® wBu wim ‘dois ‘esisa SUOIIOW Bseyl 60 1eyue ‘yied 18ndi1d
o1 "paemuoy SeY 1 ‘100 pauBisap Aliny ui $yoeq 10 JyBiens se0B Y -apsium
-uneeq @ S (9pOW 81EIS iy ®UL e Buimo|q AQ JO SPURY INOA Buiddep

AQ pe|j01Iued 3Qq ued 1ed spods siyy
826 IHISHOd

Hv9 T0HINOD
@3T1041NO9D OlOVY 9INOS H3ddV1D

d%d 9SL + 96.1.3

“10189
PuL UO WB|E PUB J0IBDPUL Wd/WY
“1yBioeq ‘1epuajed oine J1e8A-p sey
3 "@JueIsip @ wouy peas o} Ased i

soyew Agidsip (9215 1910010yd WAL} 010VY WV HLIM
9617 ¥00P dO) 1S8p © 58 O UBYD = - 11913-9 S.AQV1 SINNVL

-}% BYY U) *J8D SY3 Ul U 3SN YED noA

§00|> ULIB|E B|BSIDA AIBA © S| Siy) !IXWM

MO0 WHYTV ( 47405+ G6'9F

sedm

13AVH1 ZLHVND

1yBiu pue Aep Joj |31 St
pug 40|09 PjoB ul SaWOY

4134956 + GG 'vF

-~ b 4 ¢ " -19Buoj J58| $eLBUEQ

- -l &"". Medag 7 - SONEW 1INDID MON ‘SHEM

il muou’;mz;:‘ sg::;ﬁ ‘S’; g S1 UONOWNSUOD 19MOd

f ag6 + ¥ i e H ‘25 syl wy asn o} ndut

adess GG'OLF guonziny S utei oss 0 AEA 301 yen008 ® seu

‘si01depe s 3 3} pue Sed 92|s Q. 8 $9sN

suo> pue einssesd ybiy ‘eajea Bug :‘n:::s:wso: p:::uﬂersu:g -Buydwen 10} 10 182 3y Uy

-420| PUE BSOY JBQQRJ yim nou‘iumo A||'nmmnq 5| U2IeM SINL osn 4O, uLBll 1UBISAION|}

{HOV3) dBd 96L + gs-cls Sawod 1} ‘s||eqlooy 10 sAyBuip ‘speq " sjemod-yBiy paiesado
. e *S8sA} alepyul ued NOA pue 193208 ‘1 -Aseueq ngasn Asea ¥

101yBy| ueseBid 5483 INOA 0O} JOS
_se1dwos uosid peads YBiy sy By

Iy 0334SH3dNS

‘uewBe|4 pue 1816Bnr )03
-guiwIeIx] — 9|qQe|IBAR 0S|y ‘9ou@|
-nQWIR Byl O WAyl 8ouNoq pue
Buipping Bunang B Wol} dwni Aeyy
se 9u e ul se:nBy gI1 Ayl yNed

{ea0qe p d) LYIF)

W91 318viY0d
“ IN30S3H0NY

d"d 905 96'83

‘@o14d MmO] AjQipeidut Jno
12 § Buiieyo eie em pue 18j808q
joais sse|uieis a|qeisnipe Ajny
By wyoeq ‘Ayoey 8200us ‘ulw
G YLM WR|e Jy-pZ "ALjOR) dwn
de| yum ydeiBouoiyd ‘3U0Z sl
-|@Np WIE|R/IQW|] UMOP-IUNOD

HILVM
INVON3d WIS
d'd 905 + 9693

-1n0102 p1o6 10 woiyd
u) a|qRyIeAR Sl "Aeuow
10y anjea Jedng by
¥y2eq pPuUB @1ep ‘Yuow
‘8208 ‘Sulw °‘sinoy
apnjduy suolduny
‘yojeseaq Bupydlew

d'8d 06'23 + 96'963

‘6v 13 40§ pIos BuIaQ 5111 B13yM
) 14 f§-as]3 '851d A1010NPOIIU MO) AoA
-ssauu(ngo om Yum yoes 'cgq'll“' e 1€ WalsAs syl Bupayo aie opp
saweb y uoneuquiod sweb/uNeM §. ;o depe pue sades|q |011u0d Ajoul
“alvm ’ !mg -9 ‘suessed ‘suoydondiw ym
g19|dwod  S8WO0I 3| -sabessaw
ay) UIEIS) JO 85818 UBYL UED NOA r
‘papi00e) uBaq BAeY S|ied Aue i s s
8os 0} yooyd Jadea|q |04U0D BloW

YiM yneEM D7 S.AP8| £
-3) 3yl yum pue suoydejsl Aue 7 polAls Ajnjnneeg ?3&";.'-'5“&“,&3’}"‘.0?3:3’?4.7.’,
woJ} Jsquinu INOA ||ED UBD NOA d”8d 9SL + 96 73 um" mlma -20) oyl ||@ SeY YI1eM QIadns Siy)
*aUfYoBW SIUYI YUM (8D suoyd el
-s0dun 1Y) SSIW JBABU ||iAx NOA 40 9011 21900 AJBA €18 WO Buliono HVINS S.ADV1 0“0““3 WHYV

aie 8m INQ 'G6'ZL.
«Bns 9Yy) ‘9S8
w02 awi0s Bseyy ‘INC|03 ¥2e(d Jo Plob

s1 @014 {1918 paiseB
wAiea 8 yum 9eid

041G 310M3 HLIM i NMOCGINNOD

d8d i3+ +J8ANS U| SBUIR) [R1I0W BuOLS L) BIQE|IEAR
ety NALSAS SNIMENY INDRGETE) | s imon o o] asacs+ G6'83F 3wl 1vna
- 219 pue ‘Jo1ybuq sieb uns eyl se Jaxiep
» Y16 jeepy 108 sessgiBuns ouewosy00Yd eseyl B ‘sqnfa pue $0251p ‘seed 4%d 956 + n
- ue s pue Aeuow 104 Jeap| "suoydoidjw Qﬁ 63
10j 8njeA 1UB||83 S!SSﬂBNﬂS ay) episul Sity s irTie S
a0 uw S} Aiddns yaym Assueq wyBiued Buikeid yoea ‘paIdeuuod °q

P 3111013v3Y 30idvH

AZL yim 3an) JO 8uo ses() "1OAI3281 8l jO ued SOYSNG 1|8q OM} ‘WwalsAs
183 Aug ul pajieIsut Ayaisues ey) uo spuad 1 waele g3SOTII ATV
aq ue) jenee e -ep abuel syl ‘JaAlad e “WON € JO UOIINISUOD SMOj|e
pesuojow siy Buy 91 g Aus UO PBAISIBI | UN2115 ukiete JejBing u-yNg v

8q ued 3| ‘Wi THWS6-58
ebues oyl ul ywsues) 0}
pauny 8q eI BuoydosdW
19219913 Ayend ybiy sy ey

i ' INOHJOYIIW S
SSTTIUIM Wi

| qusul AQ 80 JnoA
01 Ainxn| efl @ PPY \

B [LEL
4L THERE]
| p)

*spaads 8jqeoe|as ¢ 1g suondo
Agid enp 0 a(Buls pue AN
~@) @OUBAPE BUM JBWOINE UE
sey Y ‘Aupoey dn-xoeq Aseneq
sey pue ‘82JN0S I'P AG WO
pasemod S1 @w|yYd00p SIYL

WAYTY §V13408 INIKIN000 SINNL 28

[




r‘ =

.,

sy

P . Sl
RS

Iluminations

Perdix Components Ltd an-
nounce a new range of Il-
luminated push-button switches
which offer a very low profile
(29 mm) and three tyeps of il-
lunination — LED full face, LED
spot and filament lamp styles. Ac-
tuation is either momentary or
latching and the swtiches are of-
fered with three types of contact
and choice of side or double pole
configurations. The contacts are
designed with a precision snap
mechanism and have a life of
around 2,000,000 operations. For
ease of mounting a range of moun-
ting barriers are also available. For

further dletails contact: Perdix
Components Ltd, 98 Crofton Park
Road, London SE4.

Soge, aan M X
e s - -
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Solder Power

Multicore Solders of Hemel
Hempstead have just in-
troduced Xersin IPC30, a multi-
purpose compound containing
solder powder for making a
printed circuit and soldering it
with just one material. This pro-
cess, using screen printing or sten-
cilling methods, provides a protec-
tive coating of copper laminate
thus ensuring good solderability
Xersin IPC30 acts as an etch—resist,
surface preservative, flux and
solder, and enables a seven-stage
process to be reduced to just two

stages. It eliminates the need for
separate applications of etch-
resist remover, surface preser-
vative, flux and solder, and the
subsequent cleaning of single-
sided PCBs. Multicore developed
Xersin using pure chemicals in-
stead of natural rosin as the basis
for a flux, these being environmen-
tally safer and not needing
removal after soldering. This
makes Xersin particularly suitable
for short production runs or pro-
totypes. Further information can
be obtained from Multicore
Solders Ltd, Maylands Avenue,
HeF:nel Hempstead, Herts HP2
7€

Self-contained

Linvar Ltd are announcing their
range of ‘Linbin’ containers,
suitable for small parts storage,
materials handling, display equip-
ment and work centres. Linvar
manufacture 20 types of con-
tainer, all of which fit into the Lin-
var louvred panel. They are all
manufactured from a high density
anti-static polypropylene and are
available in eight colours. They
have identification cards, can be
sub-divided and have lids attach-
ed, resulting in their selection by
the Design Council. Further details
can be obtained from: Linvar Ltd,
Barkby Road, Leicester, LE4 7LL.

A Case In Point

Hot off the press and available
for immediate delivery is the
new comprehensive spring
catalogue from West Hyde
Developments. in this catalogue
you will find many new products
which have been added to their
current range. These include a
complete series of optoelectronics
components from Mentor,
together with a selection of high
quality computer terminal
enclosures from Bopla. The
catalogue is also presented in a
new easy to read, three-column
format. For furthér information
contact West Hyde Developments
Ltd, Unit 9, Park Street Industrial
Estate, Aylesbury, Bucks, HP20
1ET.

iy
Resist Them! ]

A series of high resistance, high voltage resistors, encased in a
hermetically sealed glass envelope and believed to be the smallest of
their type currently available, comes from Rhopoint Ltd. They are design-
ed to meet the requirements of professional and laboratory applications
and provide rugged stable high resistance elements unaffected by the en-
vironment. The ultra stable ‘High Megohm’ HR series from Component
General Inchas a resistance range from 106 ohms to 10" ohms. Operating
voltages of up to 5 kV can be handled and in the event of a voltage
overload, its non-spiral construction merely results in arcing across the
terminals, leaving the element undamaged and immediately re-usable.
The HR series includes the HR600 resistors with body dimensions of 0.562
x 0.110", maximum voltage of 1000 V and a power rating of ¥4 W and the
HR1250 with body dimensions of 1.25 x 0.156” and a 5 kV voltage hand-
ling and % W rating. Each resistor is processed for high reliability and
performance. The resistance element is an inorganic film deposited on a
ceramic rod and the element is hermetically sealed in a glass envelope
with all exposed areas fire-polished and annealed. Protection of the ele-
ment is ensured by filling the envelope with dry gas and coating the
resistor with silicone to reduce surface leakage due to water absorption.
For further information on all Rho point resistors contact them at Delta
House, 118 Station Road East, Oxted, Surrey RH8 0AY.

ETI NOVEMBER 1981



EXGITING OFFERS!

ULTRASONIC 4y, Range adjustable
ALARM -
MODULE

Fully built

Fully built & tested

ePositive and negative voltages with an FSD
of 399mV which is easily extended.

@ Requires only single supply 7 - 12V.

®High overall accuracy £ 0.1% + 1 digit,

elarge bright 0.43” (11mm} LED displays.

oSupplied with full data and applications
information.

DIGITAL VOLTMETER MODULE

Using this fully built and calibrated modute as a basis now means that you can
easily build a wide range of accurate equipment such as multimeters, thermometers,
battery indicators, etc. ete. at a fraction of the cost of ready-made equipment. Full
details are supplied with each module showing.how to easity extend the voltage range
and measure current, resistance and temperature. Fully guaranteed. the unit hasbeen
supplied to electricity authorities, Government departments, universities, the P.O.
and many companies.

Temperature Measurement £2.15var

An easily constructed kit using an |.C. probe providing a linear output of 10mV/°C
over the temperature range from-10°C to +100°C. The unit is ideal for use in
conjunction with the above DVM module providing an accurate digital thermometer
suitable for a wide range of applications.

Power Supply £4.95 war

This tully built mains power supply provides two stabillsed isolated outputs of 3V
providing current fevels of up to 250mA each. The unit is ideally suited for power-
ing the DVM and the Temperature Measurement module.

r

from 5’ - 25

“- A really

effective fully built

module which contains

both ultrasonic transmitter

and receiver, together with the

necessary circuitry for providing the

appropriate delays and false alarm supp-

ression. Using this module with a suitable

12V power supply and relay unit such as that

shown, a realty effective though inexpensive intruder

alarm may be constructed. The module, which is supp-

lied with a comprehensive data sheet, is easity mounted in
“ a wide range of enclosures, A ready drilled case, together with

all the necessary hardware, is available below.

Power Supply & Relay Unit
£3.95.var 4

Incorporating a stabilised 12V supply and a

s.p.c.o. relay with 3A contacts, this unit

is designed to operate in conjunction with

the above ultrasonic unit. Fully built and -

tested, its compact size makes it ideal for ] - #

oonstructing the smallest of units. = =t I
Hardware Kit £3.95.var

A suitable ready drilled case together with
the various mounting pillars, nuts and bolts,
and including a mains switch and 2mm
sockets designed to house the ukrasonic
alarm module, together with its associated
power supply. This hardware kit provides an
ideal solution for assembling the economical
alarm system. Size 153mm x 120mm x 45mm

In addition to the above a wide range of competitively priced electronic m RiS(OMP LiMiTED

components is stocked. Please telephone your specific requirements.

®V.A.T. must be added on all items.

@ Shop hours 9 - 5.30 (Weds. 9 - 1)
@®ex-stock delivery on all items. @ Units on demonstration, caliers welcome.
@ Post and packing charge 50p per order. @ S.A.E. with all enquiries please.

Dept.E.T.I. 2.
21 Duke Street,

Princes Risborough, Bucks.
Tel: Princes Risborough (084 44) 6326

BRANDED INTRUDER ALARMS AT
DISCOUNT PRICES FOR LIMITED PERIOD ONLY
Alarm with self-contained siren. Keyed and timed entry, using

minimal power consumption on stand-by. With circuit fault
indicator, 3 reed switches, 1 pressure mat, wire and full

installation instructions. £36.80
Siren extension unit to increase range £11.75
Self-powered siren (sounds if separately attacked) £25.00
Self-powered bell {sounds if separately attacked) £29.00
Reed switches (surface) £1.00
Reed switches (flush) £0.90
Pressure Pad — 27" x 15" £2.20
Pressure Pad — 22'," x 6° £1.60

All above prices inclusive of V.A.T. and postage. Terms: Cash with order.
Write to Yale Security Products. Wood Street, Willenhall,
West Midlands WV13 1LA. Telephone: 0902 6691 1. Telex: 338251

ETI NOVEMBER 1981

MEMOTECH

48K MEMORY EXTENSION FOR

™E ZX81

L AR Y ¢ (AN C 17

board

// \/ memorecn
e 7481 memory etxtension

up to 16K of assembly code.
The ZX81 sits on a custom built case which

which not only supplies power to the MEMOTECH
memory, but also to the ZX81.

The MEMOTECH memory board has a fully
buffered control-data-address bus with PCB 40 way
header plug. All leads are provided

The MEMOTECH memory costs:

ready assembled. Please make cheques payable to

\ MEMOTECH, 103 Walton Street, Oxford.

The MEMOTECH memory extension board will allow
the ZX81 to run 48K Basic programs which may include

contatns the MEMOTECH memory and a power supply

£109.00 + 15% VAT in kitform. £129.00 + 15% VAT

MEMOTECH. Delivery in two weeks from receipt of order

»
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Defence Digest

This new regular feature is devoted to defence electronics, its
equipment techniques and application. Defence remains
one of the largest growth areas in UK industry, with much of the
real innovation and investment taking place there.

Defence Digest will thus act as a news (and views) section,
containing up-to-date information and explanation of some of
the happenings in'the different sectors of the defence industry.

Companies with information and articles for these columns
are invited to submit them direct to Defence Digest at our
editorial address. Indeed, anyone with anything to say on the
subject, be it information or opinion, is a potential contributor

and should not refrain from putting pen to paper.

Minehunting

labelled plan display and

associated FM1600B com-
puter suite which forms part of the
Ferranti Mine Counter Measures
Control System is shown here
undergoing final test and inspec-
tion in a special commissioning

Rangefinder

This laser rangefinder will pro-
vide accurate and almost in-
stantaneous target range on the
US Army’s Division Air Defence
(DIVAD]) gun system. The DIVAD
system is designed to be mounted
on a tracked vehicle and will
‘shoot on the move’ against tac-
tical helicopters, aircraft and
ground targets, protecting the Ar-
my'’s forward combat forces.

area at Cairo Mill in Lancashire.
The first two of these systems has
already been accepted by the
Royal Navy and are at sea in the
‘Hunt’ class minehunters HMS
Brecon and HMS Ledbury. (They
feature wholly Glass Reinforced
Plastic (GRP) hulls). The Control
System pictured and another from
the same order are destined for in-
stallation on board minehunters
HMS Cottismore and HMS Chat-
tistock, at present being built.

Rocket Missile

he AGM-65 Maverick is the US

Air Force’s versatile rocket-
propelled air-to-surface missile
designed for launching from tac-
tical aircraft against hardpoint
targets such as field fortifications,
bunkers, tanks, armoured person-
nel carriers, parked aircraft and
radar or missile sites. New versions
will expand the use of Maverick to
the US Marine Corps and the Navy.
Mavericks currently operational
are the television-guided AGM-
65A and the longer range TV-
guided AGM65B. They carry an
electro-optical seeker in the nose
which produces a TV image on
cockpit display. Two other
guidance systems currently in
development to give the missile
day-or-night capability are an im-

NEWS:NEWS:NEWS:NEWS:NES:NEWS:NEWS

aging infra-red seeker, and a laser-
seeking system. The Maverick
delivers a warhead with a forward-
firing conical shaped charge
designed for high penetration, and
can be launched at various ranges
and speeds. The picture shows the
new AGM-65E laser guided version
of the missile as it neared the side
of the target ship Ozark and then
penetrated its hull before
detonating. Launched from a US
Air Force £4 the mission was in-
tended as a test of the missile’s
new 300-pound class
penetrator/blast warhead’s effec-
tiveness against naval targets. The
missile guided itself to a laser spot
illuminated by a laser designator.
The missile then penetrated
through the hull of the former US
Na:y minesweeper, causing it to
sink.

Tank Telescope

The Ferranti Type 521 laser body
assembly has been designed by
the Company’s Electro-optics
Department to replace directly the
existing Day Body Assembly in the
M32 Gunner’s Periscope, usually
installed in M48 and M60 main bat-
tle tanks. The system gives a ‘times
8’ sighting telescope and laser
ranging with a readout of target
range in the eyepiece. The type 521
can be interfaced directly with a
fire control computer, by display-
ing an offset aiming mark in the
eyepiece. This is all achieved
without internal modification to
the M32 Head Assembly which

need not even be removed during
the replacement of the existing day
assembly. The picture shows it in-
stalled in a Type M48A5 tank dur-
ing field trials. The heart of the 521
is the Ferranti Type 520 laser
range-finder, and advanced third
generation NdYAG laser. The aim
of achieving a single correct range
to the target is met by first having a
very narrow emitted beam
divergence (typically 0.4 millira-
dians), and second, providing flexi-
ble receiver electronics that can be
optimised to particular climatic
and tactical situations. The Type
520.is packaged in a pre-aligned,
plug-in module for ease of
maintenance.
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I-PAK BARGAINS

‘“’IRRESISTABLE
RESISTOR BARGAINS'’
Pak No. Description Price
$x10 Mixed “All Type” Resistors €1
X1 Pre-lormed bi-% watt Carbon
Resistors
SX12 ‘s watt Carbon Resistors
SX13 % watt Carbon Resistors
SXi4 ' watt Resistors 22 ohm.
2m2 Mixed
SX15 1and 2 watt Resistors 22
ohm-2m2 Mured £
Paks SX12:15 contamn a range ol Carbon Film Resistors
of assorted values from 22 ohms to 2 2 meg Save
POunds on these resistor pahs and have a full range 10
Cover your projects
Quantities appioximate, coun: by weight

Satisfaction or your money back
has always been BI-PAK s
GUARANTEE and «t still 1s All these Sale
stemns are 1n stock in quantity and we will
despatch the same day as your
order 15 recerved

SX40 250 Sihcon Diodes—Switching like

‘“CAPABLE
CAPACITORPAKS'

Pah No. (Qty
SX16 250
SX17 200

Sxig
Sx19
$X20
SX21

SX22
SK23

Sx24

Description

Capacrtors Mixed Types

Ceramic Capacitors Miniature
Mued £]
Mixed Ceramics 22pt-3%0p1 £
Mixed Ceramics 470pf- 047uf £}
Assorted Polyester/Polystyrene
Capacitors 1]
Mixed C280 type capacitors

metal forl

Electrolytics, all sorts

Quality Electrolytics

50-100mfd

Tantatum Beads. mixed

Quanhties approximate, count by weight

AUDIO PLUGS, SOCKETS

AND ACCESSORIES

2 5 preces of Audio Plugs, Sockets and Connectors
]

0 1nclude DIN 180°-240°, Inline 3-6 Pin

Speakers. Phono. Jack. Stereo and Mono, etc. 2tc. Valyed
at well over £3 normal Qrder No. SX25. Our Price £1.50

per pak Guaranteed 1o save you money
SX26 3 Prs of 6 pin 240° DIN Plugs and Chassis

Sockets.
SX27 1 x Right Angle Stereo jack Piug 6.3mm plus
matching metal chassis mounting socket
SX28 & Phono plugs and 2 dual phono connectors
$X29 1% 2 5mm Plyg to 3 Smm Sacke! adaptor
$X30 1 x 3 5Smm Plug to 2 5Smm Socket adaptor
SX31 1 » 3.5mm Plug to Phono Socke! adaptor

50p

30p
30p

20p

SEMICONDUCTORS FROM AROUND THE WORLD

100

4100

0urs
f s
\ onty
&

A Collection of Transistors. Diodes. Rectifiers. Bridges. SCR's
Triacs. 1C°s both Logic and Linear plus Opto’s all of
which are current everyday usable devices

Guaranteed Value over £10 at Normal Retaif Price

£4°00

Data etc. in -
every pak. ‘;
Order No. SX56

X9,

$X32 1 n Standard Jach Plug to Phono Socket
adaptor

SX33 1 x Toggle Switch SPST Miniature 125 104

SX34 1xToggle Switch SPDT Miniatyre. 125v 104

$X35 1 x Rocker Switch SPOT Mimature. 240v 5A

SX36 1 x Right Angle Mono Jack Plug.

SX37 20 preces. 1. 2 & 4mm plugs and sockets
(Banana). Matching colours and sizes

S50 10 Assorted Switches Toggle Shde, Rocher
Push button

£1FREE -«

Get
a L] FREE PACK Qrders
over £10 excluding VAT Choose
£1 Pack free (or 2 x 50p) add «t to
your order and save even more
money This offer only applies to
this advertisement

IN¢i48 DO-35 All good—uncoded Worth 5

doubleour price 45+ 7SmA £1.2% ¥
SX41 250 Siicon Diodes—General Purpose lie

0A200/202 BAX13/16 Uncodec

30-100v200mA 0O-7 £1.25

— BI-PAK’S OPTO BARGAIN OF THE YEAR!
%x

Ty
SK44 1054 SGR's TO64. 3 1 50v. 3x 100v. 2 x
200v 2 x 460v Super value fess than 'z

price f2
SX4S 1054 SCRs T066 2 x50v. 2x 100v. 4x
200v. 2 x 400v All coded. Brand new. a
gweawayal | L

S Z_ e

Thes offer only applies to thrs advertisement

IC SOCKETS
The lowest price ever.,
Valued at over £10—~Normal Retail—we offer you a pack ol 25 Opto - | The more you buy the cheaper they come!
devices to include LED's Large and Small in Red, Green. Yellow and fid 10oft S0t 100 off
Clear 7 Segment Displays both Commaon Cathode and Common Anode e i ?‘ :;p ggg :; %0
PLUS bubble type displays—ike DL-33 Photo Transistors—stmilar to o ! 16 wp U.Zi tS:SO
OCP71 Photo Detectors-Ike MEL11-12. This whole pack of 25 / 4 1

i
| 16°  80p £3.25 £5.50
dewices will cost you just 2 Quilled
£4°"00

AND we guarantee your money back if you are not
completely satisfied FULL data etc included.

Order No. 8X57.

SXs2

& Black Heatsink will fit 10-3 and

10-220. Ready dnilled Half price

value £l
1 Power finned Heatsink Thrs heatsink
gives the greatest possible heat dissipation
1n the smallest space owing to its unique
staggered fin design. pre diilleg
10-3 Suze 45mm squarex 20mm high 40p
10-6651ze ISmmx30mmxl2mm. 3Sp
1 Heat Efticiency Power Finned Heatsink
30mm x 80mm x 35mm High Diilled to

W 125 Red LED'S

A 2\% sR’:z\zngulan Gleenoé.é\) s
St 30 Assorted Tener Dv iy
- 260mw-2 watl mixed vO
alt coced New :
4 Black instrumen oy
Mobs-mnged with DOY e
Stangard SCTEW fusue .

MORE 84

€@ Sx51

L MORE!

OMETER s
TEN ted Mono SX53

RGaing,

COvered Hogy,
s"a"‘ded. “'luue

60 metres pyp
WIte Single
Colours =Y
S?:.:?a;,',;d‘ ']"‘lecares 7400
10 0 wLin
stgo L o fosng gy L1 Ssi?sssizzzzu g SN i
60 gg’ls;onea Shder 9] Al‘l) %\CS‘%% Dt‘"lv‘;z“ Manulacturers vt 0 ki
enfiomety x71 S test
dard push $X6] ers b i ain You Fibre
iy - R Potentamgge, €1 e gl o Copper lad Batd LY
bt l"S.\"m Shoer Knobs 1} St6z 4 ‘s':bngglbe'cs, i r :\ass and paper Single and 4% 'Y‘:)“] uptodx
20 ks el 1€-Sets Hor sy, patgain -3 devices
SK49 Black/Chrome. ete (] ert 3 fantastic Py e

@ $x5¢

s3635 2 470 0bms LAY
sxs

Sx645alkbin
Sxa7

omm
S48 %Chmme knobs.

100 Sthcon NPN Iransistors—all perfect
Coded mixed types with data and equt
sheet Norejects Real value £2.50
100 Silicon PNP Transistors—all perfect
Coded rmxed types with data and equt
sheet Norejects Fantastic value  £2.50

5 watt (RMS) Audio Amp

rhigh Quahty audio amphifier Module Ideal for use in
record players. tape recorders, stereg amps and
cassette players, etc Full data and back-up dhagrams
with each module

BI-PAK’'s COMPLETELY NEW CATALOGUE
Completely re designed. Full of the type of components you require. plus some
very nteresting ones you will 500n be using and of course. the fargest range of
semiconductors for the Amateur 2nd Professtonal you could hope to lind
There ate no wasted pages of useless information so often included 10
Catalogues published nowadays Just sotid facts 1 e price. description and
indwidual features af what we have available, But remember. Bi-Pak's policy

has always been to sell quality components at competitive prices and THAT
WE STILL DO.

BI-PAK'S COMPLETELY NEW CATALOGUE 15 now available to you. You wiff be
amazed how much you can save when you shop for Efectronic Components with
2 8r-Pah Catalogue Mave one by you all the time—it Pays to buy BI-PAK

Specitication
@ Power Qutput 5 watls RMS @ Load Impedance 816
ohms @ frequency response S0Hz to 25 KHz—~3db @
Sensitiity 70 mv for kul! output @ Input Impedance
50h ohms @ Size 85 x 64 x 30mm @ Total Harmomic
distortion less than 5%
Bl PAK'S give away price

MULLARD. ASZ 17 PNP.
Germ T0-3 Power Trans
60vCB 8A

32vCE 0w

20 VEB Hfe 30min

Poss Replacement for
AD1307131/140/14%
0C25/26/28/35

2N3613414/

177281533 S >
G.eat Valye at 65p each or 2 for 1. 3 /
Use your credit card. Ring us on Ware 3182 NOW and
get yout order even laster Goods normally sent 2nd
Class Mai

Remembet you must 2dd VAT at 15% 10 your ordes
Total. Postage add 50p per Total orde:

You coufd not Build one Toreceive your copy send 75P plus 25p p&p

for this pece

Send your orders to Dept ETI/11 BI-PAK PO
BOX 6 WARE HE RTS

.;\
N
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ELEGTROVALU

CATALOGUE
82

(Ready mid October)
improved ... updated and
a real money saver

Your instant link with today’s forward trends
in electronic progress, your chance for quick
delivery of the components you'll need for
1982 projects — plus of course, Electrovalue’s
vast and dependable stocks of basics —
resistors, capacitors, semi-conductors, pots,
connectors, meters, hardware and a massive
variety of items well arranged for swift
reference. In our new catalogue, computing
takes far more pages, and there is a sense of
urgency and service throughout to help you
when ordering.

Send 70p for your copy of Catalogue 82
by return. A reclaim voucher allows you
to deduct 70p when ordering goods £10
or more.

When sending for Catalogue 82 please
marke CAT. 82 clearly on top left corner
of envelope.

This year it's better than ever!
DISCOUNTS

{On all items except some quoted NET or N)
5% on orders over £20
10% on orders over £50

FREE POSTAGE
in U.K. on orders £5 upwards

V.A.T. Chargeable on U.K. orders at prevailing
rate (15%)

ELECTROVALUE LTD., Dept. PW10, 28 St.
Judes Road, Englefield Green, Egham, Surrey
TW20 OHB. Phone 33603 (STD 0784: London —
87). Telex: 264475.

Northern Branch (personal shoppers only) —
680 Burnage Lane, Burnage, Manchester
M19 1NA. Phone: (061) 432 4945.

QUALITY DOES NOT HAVE

TO COST VERY MUCH!
BECKER

Hi-Fi Speakers 8"

)
All models Vq,; Oe

multi-speaker systems

With controls, attractive woodgrain finish RMS
ratings for 8 ohm.

New improved models.

12.60 17 4 speaker system 60 watts (90 walts
peak) 26%" x 14%" x 11" £99.95 pair
15.90 15” 5 speaker system 90 watts (130 watts
peak) 28" x 17%" x 11%" £135.95 pair
ON DEMONSTRATION TO CALLERS
Collection only

Usually a selection of good value Hi-Fi speakers
in stock - please catl in

TV SOUND FROM YOUR HI-FI
(MK 1)

High quality TV sound converter plugs into aerial

/ B
R N

G <3 socket of your FM tuner 9 volt battery operated

@ £ (battery not suppiied). Nothing tolook at .. but

g & i

just listen!
X ldé » Fitted slow-motion drive (MK Ill)
A | (UK Post etc. 65p)
Q.

On Demonstration for callers
to 301 Edgware Road

£11.50

PUBLIC ADDRESS | MIXER AND_———
AMPLIFIERS AND | GRAPHICS

fap
g .

L]
oy

SPEAKERS 6X1367 10 x 10 Channel Stereo Graphic
TAT70 40 Watt 240v AC OR 12v DC 4 Inputs Equaliser Plus 4 Channel Stereo Mixer
£62. £115.00
TAB60 60 watt 240v AC OR 24v DC 5 inputs MIC350€ Tape Echo Chamber
.50 | DEIEtectronic Echo Chamber £75.00
TA306 30 watt 240v AC OR 12v DC 3 Inputs $M1000 4 Channel Stereo Mixer {batter
£4250 | operated) ¥| ,
CP2 10/20 watt 12v DC 2 Inputs £27.60 | $M5005 Channel Steveo Disco Mixer Cabinet
HORNS 8 watt £4.95: 15 watt £8.95 mounting £49 95

25 watt£15.50: 40 watt £19.50

Also Range of Megaphones In Stock
MICROPHONES

L0130Hz 600/50k Dual PA-Discomic.  £7.95
08255 Deluxe version £12.95
ECMID26 600 ohm Mini Lapel mig, £6.95
Just 3 of 30 types in stock.

. —

SM3000 5 Channel Stereo Mixer £3195
MS3219 Twin 100 watt Audio Output Me£lel
|

30196 Range Sound Level Meter £2205
GE1305 10 Channel Stereo Graphic Equikiser

SEAS
SPEAKER
KITS

8 ohm

P o

Clean sound. Very low distortion tweeters
No crossover required. Suitable up to 100

Professional sound hi-fi speaker kits with watts - more in series

To: ELECTROVALUE LTD., 28 ST. JUDE'S ROAD,
englefield green, EGHAM, SURREY TW20 0HB.

Please send me . ....... copies of Catalogue 82 at 70p l

s
‘
3
.
.
.
.
'
¥
.
.
| .
I 4
=

high sensitivity (89-92d8), Extended
frequency response (223" 50-20kHz; "253
35-25 kHz). Designed and made in Scandinavia
to the highest quality. All supplied with
complete cabinet plans. Tweeters/crossovers/
leads etc.

+ Hi-Fi 223. 30/45 watt 3 speaker §” sys[t]em

pair
= Hi-Fi 253. 60/ 100 watt 3 speaker 8" system
£3480 each
* Hi-Fi 403 607100 watt 3 speaker 10" system
EM.Sdeach
 Hi-Fi 603 80/150 watt 3 speaker 12" system
£64.50 each
(UK C/P£7.50 per pair)

On Demonstration to callers

1 Mid-range horn for disco/ pa/groups £6.95
2 Tweeter horn for hi-i/disco/pa 5.50
3 Popular hi-fi and disco X

4 Flat type hi-fi £3.50
UK Post Free

On Demonstration to callers.

Stockists for: Chassis speakers KEF
SEAS - AUDAX Pius huge range of
imported “value for money types.
Also: Mixers: Mics: Public Address
Equipment: Hi-Fi and Disco
Graphics. In Car Graphics/
Boosters and Speakers

Plus: Huge range of test equipment.

ORDER BY POST (OR PHONE) OR CALL INJER£(S

INCLUDE VAT

AUDIO ELECTRONICS o5

301 Edgware Rd. London W2 1BN

Tel: 01-724 3564

Catalogue
send large

Also at Henrys Radio 404 Edgeware Rd. W2 ER4URYTS
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INTERNATIONAL L

CROSSOVER NETWORKS

Crossover filters play an enormously important part in the
quality of the sound you get from your loudspeaker; they
must be precisely designed to suit the characteristics of the
drive units, the enclosure and even the power amplifier being
used. This article gives some insight into the modern
approach to crossover design from the people who ought to
know — KEF Electronics. It's bad news for suck-it-andsee
home designers.

ALCOHOMETER

An entertaining little gadget for those readers who, like the
ETI staff, have a certain fondness for the products of
fermentation. This crystaldocked reaction timer will give a
digital display of your steadily deteriorating reflexes as you
imbibe at your local hostelry; although an accurate
indication of your sobriety, or lack of it, isn't possible (despite
our repeated attempts at calibration), it should prove to you
that alcohol affects your co-ordination and doesn’t really mix
with driving. Alternatively you could play the new game
we've invented in the office, where a group of people sit
round a table with the tipple of their choice and an
Alcohometer. The first person has a drink, tests his reaction
time, places the Alcohometer back on the table and passes
the bottle to his left. The winner is the last person still able to
find the table. . .

UNIVERSAL MEMORY

EXPANSION
COMPON E NT TESTER Have you got a home computer? Then the chances are it's

based on the 6502, one of the most popular microprocessors
in current use. Are you poor, starving, and trying to decide
which piece of furniture to burn first this winter to keep
warm (just like us)? Then the chances are your computer has
fairly limited capabilities — 8 to 16K of memory, say, and no
peripherals. Next month we can change all that with a
universal expansion system at a price that won’t give your
bank manager apoplexy.
The system consists of a motherboard (containing the

" decoding circuitry) and smaller plug-n boards which you
insert into multi-way sockets on the motherboard. The first
article will give full constructional details of the motherboard
and an 8K RAM module — in the coming months we'll
present other modules, including an EPROM card,
programmable sound generator, parallel 1/O card and a low
cost disc interface. You decide which modules to fit, and
where; you customise your computer to suit your own
requirements. For ease of construction and a professional

This handy little piece of test gear will tell you all you need
to know about your semiconductors. Designed with
simplicity of use in mind, it will test transistors, diodes, LEDs
and standard op-amps (eight pin DIP). Any transistors, small
signal or power, may be tested, and if you plug them in the
wrong way round this unit lets you know; once the leads are
sorted out it tells you whether the polarity is NPN or PNP. If
the transistor is OK the box bleeps at you, with a frequency
that depends on the gain — shorted and open<ircuit devices
are also indicated. Similar information is provided for diodes
and LEDs; polarity, short, open-circuit or OK. Op-amps are
checked for adequate gain. Build one next month and you'll
wonder how you ever lived without it.

BODYWORK CHECKER

Is your body in good condition? Can you be sure it will stand a
upyunder st:,ess,gor will it collapse if y‘(I)u ask too much of it? finish, good quality doublesldeq plated-through PCBs will be
Don’t worry, we're not getting personal — it’s your car we're avanlablg, as well as complete kits of. parts. This is the age of
concerned about, ET! fearlessly probes behind the paintwork ~ €omputing — make the most of it with ETI.

to discover how much of your vehicle is metal and how
much is plastic filler. The ETI Bodywork Checker is a small,

oo s eate wodthr 5.C000 o BAD. Tl LOOK OUT FOR

ity iamoactetall  THE DECEMBER ISSUE

second-hand car buyer.

ON SALE NOVEMBER 6th

Articles described here are in an advanced state of preparation.
However, circumstances may dictate changes to the final contents.
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‘Rapid

YElectronics

*tCM7555
*LF351
LF353

| 0.47/63V

Tel: 0322 863494
Hillcroft House

COMPONENT KITS

j (total of 650 resistors). 480p each.

Ceramic Caraci!or Kit. Contains $ of each value from 22pF to
135 caps.) 370p each.
Polyester Capacitor Kit. Contains

0.01uF (tota

to WF (total 65 caps.). 575p each.

25 6BA %" bolts
25 68 " bolts

| Nut and Bolt Kit. Total 300 items. 140p each
2!

5 4BA % “ bolts
25 4BA %" bolts
50 4BA washers
50 4BA nuts

Polyester. Radial leads. 250V. C280 type.
0.01, 0.015, 0.022, 0.033, 6p; 0.047, 0.068, 0.1, 7p; 0.22, 9p;
0.33, 13, 7,13 ¢ 1.0u, 23p.

.33, , 13p; 0.68, 2
Electrolytic. Radial leads

Tantalum bead

0.1,0.22, 0.33, 0.47, 1.0 @ 35V, 12p;
22/16V, 37p; 47/6V, 275; 47/
" Polystyrene. 5% tolerance.

1/63v, 2.2/63V,
00/25V, 9p; 220/25V, 14p; 1000/25V, 30p.

,12p; 2.2, 4.7, 10 @ 25V, 20p;
16V, 70p; 100/10V, 50p

4.7/63V,

10p-1000p 6p. 1500p-4700p Bp. 6800p-0.012 10p.

per value. 10p per pack.

DIN
2pin
3 pin
5 pin
Phono
Jack

| AW resistor Kit. Contains 10 of each value from 4.7 to M

5 of each value from 0.01uF

10/25V, 7p;

- Resistors. YW 5% carbon film 4.70 to 10M. Sold in packs of 10

Station Road
Eynsford, Kent DA4 OEJ

8 pin

14 pin
*16 pin i
18 pin 1
20pin 1

7p 122 pin
9o W | 24 pin
Op W ' 28 pin
Sp 40 pin
8p

Soldercon pins 60p /100

22/25v

5mm green
Smm yellow

Creen
Yellow
Dual Colour

FND5000.5in CC

¢ 2N5777 tran

Rectangular LEDs
Red 16p

M317T 180
*LM323K 350

clips to
suit3

or 5 mm
LEDs 30p
pack 10

L
60p
90p
45p

17p
17p
Red/Green

sistor

SWITCHES

Submin. toggle

SPST 55p

Veropins per 100 SPDT60p DPDT 75p
Single sided
Double sided

Spot face cutter

2.5mm
3.5mm
st'd

Stereo

Miniature toggle
SPDT 80p SPDT centre off 90p
DPDT 90p DPDT centre off 100p

% Standard toggle
Imm SPST 35p DPDT 48p
s 4mm 'nialur; DP[k)T stide Nph b

Min. 22
400mW Amber Panel neon | 6V 50mA LES bulb 14p range. Send Red or black 1F;;‘Z\IDVUS2P?\;/,E3‘:’54‘:/VD:FS’3VJQ“ =
“zeners  6p Red Panel neon 12V LES bulb 16p 42p in stamps probe clip rotary S'Sp.

‘Please add 50p P. & P. on orders under £20 Please add V.A.T. at 15% to total order value - Official orders welcome from schools, colleges, etc.

The Rapi d G uara nt ee * Same day despatch * Competitive prices

* Top quality components * In-depth stock

'LES lampholders In red blue,

Our catalogue
green, white,

*iIN4148 details our

FREE with
orders over ES

F

-
I DiL ULTARA sONIC
SA FG A N D 400 S eri e S ON-OFF D m",‘"l':'g'n', MULARD MODULES | TRANSOUCERS s
[} P1 omplete on 18in
contacts. | amelfier, 8. 0C. 350 pa. | 5(7,1, Ah ;'M Screened cable. £1.73
e. [deal for pro- | PHOTD CONDUCTIVE Fashtiacd : each, pairs £2.95.

. gramming  6-posiion at | CELL €175 High-power Pair £5.75 ULTRA SONIC
less than half [Cdscell, 600MW, for | Comingise vtk Dats TRANSMITTER. Complete
manufscturer’s price :"’s.’;" :‘0: 81;0‘ 'hC Ui l"K LP1186 P57 unit luncased raquires

anc ohm . v

- ONLY @ Max vohs 240, Size 142 x | varicap BT o rwamic
T e R e . Tunes | MICROPHONES. 200 ohm
Wil ft into 14 gil -3 A ON £5.00 mpedance. Moving cod
socket. Ton at 63p eq.: por 5",9'! amp. on chassis Compiete on chassis £1.75

100 559 aa. L o

]
LM3B0 Amplifier 5p
U ST LM318N Hi-Slew Op Amp’ | CRYSTALS COLOUR TV
'] 4433619 me/s £1.25

Latest type, adjustabie,
ides! for computers,

Sae 3x2V2x 1t nch

LM323K. Sv. 3-amp, reg
£330
LM3J10N Voli, Follower

Miniature typs sealed

. CHIPS
Only £295 LM3NIN High Per vom | 7905 Voltage Regutaior 2102 450 s £1.00
Compurator.. _ £100 ! amp 10220 214 300ms.. . _£1.75
n scresned cese LM3BEN, 5-watt Amp £120 Negauve - Motorola 4116 200 s s
LM393N, Dual Comparator %0p 2132 450 s £1.50
60p°
MONSANTO STEAEO CASSETTE TAPE |  WEWLETT-PACKARD EX- [
Hall-inch PIEADS Quality DISPLAYS g 4 AR
q replscement for most
+ 1 Display recorders with mounting 0
"'ﬂhl"'".'c"h““ plate Racord/Aepley £2.80 EFFmE"
setol 4350 MARRIOTT TaPE WEADS |, SFHEIENCY WATT CAR STEREQ
Common anode Quarter track Only £1.00 snch f AMPLIFIERS
14 P Dil Package Type v /| Complete and tested units
XRPS18 Record/Replay Medium and Long Wave
BMOGE RECTIFIER (eech) Setof 6 lor £5 Supplied as two burht umits

amps

f2.00
XAPS36 Record/Aeplay

Half-inch red common ca-

15 % 2 x Zin.) wih circuit

* XY Facility: Matched XY inputs
*Trigger: Level control, + slope selec-

tion

W Auto, normal, TV triggering

*Weight: 4 kgs

tg‘r‘alicule blue ruled 8x10 div (4"
*Size: H215mm, W165mm, D280mm

PROBE (XI-REF-X 10} £10.50

SAFGAN ELECTRONICS LTD
24 GUILDFORD ROAD, WOKING, SURREY

MINTATURE MP.C.
POTENTIOMETERS. Model
M2 High-quality. 5%
tolerance, 2-wati, with lin
spindles  All values, 47
ohms-47k only 60p sach
per 10; S0p each per 100;
40p sach

1

DRYFIT 6-voht 4.5 amp.
£

XJAL FILTER 10.7mc/s,
IQSO separation,
12xAxtinch £2.00
100KC/S + 1 meg. 3-pin

£2.00

£200

Qur PRICE
(150
VAT

%00 PIV 36 7
1 {each) £200 | thode will repiace DUOY. | 4ng gura Oty £5 pal
1axiizxizin. 150 XES1? Erase teach). £100 ¥4-pin Dil Inciudes pu-cm'p &
DT410 10MHz | DT-415 15MHz {DT-420 20MHz ey s TOTEE TR “CHERRY" ADD-ON KEYPAQ
#CH1, CH2: 5mv/div-20v/div #2-Modulation ghangeover 200 ohmE | L ugTA 36 volis DEAC. l A compact 12-button
*Time Base: 1 sec/div-100ns/div #CAL output IV 1KHz g M/AH 225 L] WELTER kevoad suitale for yse

with Cherry Keyboard
10 extend fts functions
plus four extre keys
Supphed brand new
with data.

A 3 x 4 non-encoded
single mode keyboard
i1 siopad format.

QUANTITY DISCOUNTS on ALL items

(unless stated), 15% per 10, 20% per S0, 25%

S0
(Bt

Tel: Woking (04862} 69560

Carriage: England & Wales £6.50 + VAT. Scotland £9.50 + VAT
London Stockist: Audio Electronics, Tel. 01.724 3564
North West Stockist: Darom Supplies, Warrington, Cheshire. Tel: Warr, 64764
Avon Stockist: L. F, Hanney, Bath. Tei: Bath 24811
Cardift Stockist: Steve’s Electronics Supply Co., Cardiff, Tel: 0222 41905
Chesterfield Stockist: Kays Electronics, Chesterfield. Tel: 0246 31696
Newcastle Stockist: Aitken Bros, & Co., Newcastle. Tel: 0632 26729
Birmingham Stockist: P.A.T.H, Electronic Services, Birmingham. Tel: 021.327-2339 I
Derby Stockist: RTS, Derby, Tel: 0337 412235

Ber 100. All items BRAND NEW (unless otherwise stated).
ELIVERY from stock ~ All post paid. Please add VAT. EXPORT enquiries invited.

TELEX 282284
Transonics
Mono 1400

01-723 1008/9
404 EDGWARE ROAD, LONDON W2 1ED g
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- THHECOM

TURNROUN

The British Telecommunications Bill
becomes law this autumn. Tina Boylan|
investigates its implications for the

poor Buzby-berated consumer.

munications since their inception. British Telecom

(BT) is the name of the subsidiary responsible for this
aspect of our country’s communications and has total respon-
sibitly for approving, supplying, installing and monitoring all
equipment for use in the UK. This effectively gives them a total
monopoly, which infringes both UK and EEC law. This situation
has brought about the necessity for new regulations governing
communications in Britain.

Liberalisation

On 21st July 1980, the Secretary of State for Industry, Sir
Keith Joseph, announced a proposal for relaxing the BT
monopoly. Part of his statement included:

The Post Office has been running Britain’s telecom-

“We are going to allow people more freedom to use
British Telecommunications circuits to offer services to
third parties which are not currently provided by British
Telecommunications, for example in the data processing
field. | expect this change to lead to a significant growthin
information, data transmission, educational and enter-
tainment services provided over telephone circuits and to
the emergence of new business. | have also decided to
commission an independent economic assessment of the
implications of allowing complete liberalisation of what
are commonly referred to as value added network ser-
vices”

The ‘independent economic assessment’ referred to in the
speech was started in September 1980, after the Department of
Industry commissioned Professor Michael Beesley to under-
take it and it is his report, completed in January 1981, which con-
stitutes the basis of the British Telecommunications Bill whichis
due to become law at the end of November this year.
In order to compile the report certain terms of reference
were used viz:
To examine the scope for, and means of realising, profitable
leasing of the network to users who would have unrestricted use
of the capacity to provide services, taking account of:
a) the need for such arrangements to operate to the
benefit of the consumer;
b) the effect of such arrangements on BT’s present pric-
ing structure and profitability.
During the course of the three month study, evidence was
heard from many organisations and individuals, both in the UK
and abroad, where communications networks are run different-

ly.
Findings
British Telecom put the case that there should not be
freedom to resell, because of estimated losses in revenue from

ETI NOVEMBER 1981
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The range of telephone attachments currently available from British :
Telecom.

trunk calls being diverted to leased lines. They also believe that
resale would deny the advantages of what they consider to be
their natural monopoly, and that competition would ultimately
increase costs.

Another of their arguments was that design standardisation
and compatibility would cause problems. However, the
Beesley report refutes these arguments stating that prospective
losses which BT has estimated are exaggerated, particularly as
they do not account for the price rises recently announced,
which are effective from November 1981. The arguments over
standardisation and. compatibility were also considered to be
easily solvable. .

Although BT is constrained through Government policy on
prices and investment (which is in itself economically incom-
patible with freer competition) it was still decided that even
with these constraints maintained there would be a net profit
from resale.

From the consumer's point of view, evidence was gained
from European countries and the United States that liberalisa-
tion of voice services and development of highly advanced data
transmission are closely connected. For example, the USA is the
most liberal of all the countries surveyed and is also the farthest
ahead in the non-voice data services. Its projected rate of
development in the next few years is also expected to exceed
that of the larger European countries.

British Telecom also felt that royalty payments would help
to decrease their losses, but this suggestion was rejected by the
report because of the conditions it would impose on the lessee.
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instead tariffs would be set by BT alone, which would not
discriminate between customers according to whether they in-
tend to resell circuit capacity. In any case, if allegations are
made against BT of discriminatory treatment they would be
referred to the Department of Industry for independent assess-
ment.

Here Onln

The findings of the report and the subsequent Bill seem
quite straightforward, but in real terms how will they be im-
plemented? What effect has the Bill already had on interested
parties, and what is already being done behind the scenes at
British Telecom?

In the area of data transmission, things are already happen-
ing fast, as various companies jostle for position in a race that
they consider has been neglected by BT in the past. An example
of this keen attitude is shown by a consortium formed by the
companies of Cable and Wireless, British Petroleum and

Barclays Merchant Bank. This triumvirate aim to establish a .

new service called ‘Mercury’, which they hope to start just as
soon as the new liberalisation comes into effect

Mercury will be based on a system of fibre optic networks
employing InterCity trunk routes throughout the UK. The op-
tical fibres will be laid alongside existing British Rail InterCity
railway tracks, using their existing ducts. The advantage of this is
that no planning permission will be needed to lay the new links.
The service uses bit-streams of 64 kilobits compared with9.6 KB
for conventional copper cable transmission. Each stream can
be subdivided into separate voice channels, allowing nearly
1,000 phone calls to be carried down each hair-thin strand of
glass. They can also be used as wideband circuits for very fast
data transfer speeds.

Once the transmissions have left the railways they will be
transferred by microwave (eventually satellite transmissions
will be used over distances greater than 400 Km) and then
{hopefully) will be interfaced to BT's PSTN (Public Switched
Telephone Network) using the proposed leased private lines.

One of the new range of office telephones soon to be available from
British Telecom.

20

A map of England showing the proposed Mercury network.

If's And But's

The consortium of the three companies hope to have their
service running by mid 1983, but this timescale greatly depends
on BT's willingness to implement the Bill speedily. The chances
are that they will procrastinate, only partly because of dif-
ficulties in the administration needed to allow a successful and
smooth transition into competition. Not surprisingly BT are ag-
grieved that a system like Mercury will ‘cream off’ the lucrative
trunk network traffic, which currently subsidises the loss-
making local networks. British Telecom also allege that Mer-
cury will slow down their change to the new ‘Svstem X' ex-
changeds, which will take over from the present Strowgers
which have been in existence since 1920.

Mercury, however, will undoubtedly supply a better ser-
vice in an area where existing services do not reflect the latest
technology; increased prices do not reflect improved services;
very high speed data transmission is simply not available and
new circuits or refoutes are not available at short notice.

The consortium must also have a licence from the Home
Office to use microwaves before the end of the year so that they
can begin to order apparatus and fibre. So far this licence is not
forthcoming.

It would be unfair to judge BT too harshly in the light of the
Mercury project without also mentioning their plans for fibre-
optic links, for they too will be converting their trunk networks
during this decade, though their projections are slightly less op-
timistic. They estimate that by 1990 over half the UK long
distance network will be fibre optic. They also stress that any
benefits to private operators using fibre optics are due to their
own research and investment in this area.

The Mercury consortium are also testing a plan to use laser
and microwave communications betwen specific buildings
over short distances in the London area. Again licences are
needed before these can be used, and again British Telecom are
setting up plans for their own rival network on the same lines.
These will effectively become secondary networks in the large
cities of the UK.
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Nearer Home

In our everyday contact with British Telecom changes will
also occur, mostly in the supply of equipment from other com-
panies.

The range of telephones currently on offer from BT in-
cludes models from outside manufacturers, including some
foreign ones. These models are included because BT considers
that they conform to their current standards and specifications.
Once the Bill is made law, BT is determined that there will not
be a ‘free for all’ in the supply of any and all types of telephone
attachment. BT is, at the moment, negotiating terms and stan-
dards for the supply of telephones, as well as organising an in-
dependent body to monitor them.

It is expected that immediately after the Bill is passed at the
end of November, BT itself will administer this aspect until a
purpose-designed body can be initiated. It is not expected that
this body, which will probably be part of the BEAB (British
Electro-Technical Approval Board)or the BSI (British Standards
Institution) will be in existence until early next year, when they
will take over from BT.

Even with these integration plans imminent, not all the new
equipment will become immediately available. The Depart-
ment of Industry Consultative Committee on Telecommunica-
tions recommends the phasing in of new equipment over a
period of about three years. This is in order to create an orderly
transition into the competitive environment, where new sup-
pliers as well as BT itself will have an opportunity of researching
new products as well as improving the old ones over this transi-
tional period.

The phasing is expected to follow roughly this pattern;

Phase 1, First Year

Internal wiring

Jack plugs (and hence sockets)

Telephone handsets, based on ‘special range’ specification, and
intelligent telephones

Explosive atmosphere telephones

Telephone answering machines

Modems and, where appropriate, multiplexors
Callmakers (ie repertory diallers)

Flexibility switches and patching frameés
Network management systems

Phase 2, Second Year

Lift telephones

Weather telephones

Multiterminal telephones

Trunk barring devices

Bells

Diversion switches

Flexibility, fallback devices
Teleprinters

Radiophones

Radio paging receivers

House exchange systems (Keyphones)
Key and lamp units

Call diversion equipments

Alarms using PSTN

Specialist telephones (eg for the handicapped)
Loud speaking telephones

Phase 3, During Third Year

Conference telephones

Cordless telephones

Private payphones

Private meters

Private branch exchanges (including ancillary equipment such as
automatic call distributors, or other items where they arise)
Private Telex branch exchanges

Facsimile machines

Other interconnect equipmeént (eg control and processing equipment
for radiophone services)

Error detection units

Autosender

Broadcast units
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British Telecom is obviously concerned that any future stan-
dards for equipment supplied for use in conjunction with their
apparatus will give the consumer the highest quality of
transmission and reliability.

Stepping Up

But why is all this closely monitored standardisation
necessary, you might think? Any why this ‘orderly transition’
business? After all, it is already quite easy to obtain telephones
which are not BT approved in high=street shops throughout the
UK, and there does not appear to be any problem getting them
wired in.

Telecom is aware of this problem, but until now has tended
to turn a blind eye to it. This may be because there is no legisla-
tion which allows them to prevent this equipment being sold,
their only power is to prevent you using it on their lines.

Or is it?

British Telecom, in association with the Newspaper
Publishers’ Association have, until now, effectively prevented
any advertising of illegal equipment such as answering
machines and private telephones. They have managed to do
this partly because, in order to advertise it, there would have to
be a warning included saying that it was not suitable for connec-
tion to the UK system. Doing this would render the advertise-
ment invalid, so the association agreed not to accept any adver-
tising from them.

If equipment is bought from an illegal supplier and the im-
pression is given that it can be connected, then action can be
taken through the Trading Standards Officers under the Trades
Descriptions Act by BT, or by the purchaser himself under the
Sale of Goods Act. BT’s only effective power is to withdraw the
telephone service after 48 hours if they find an illegal telephone
in your possession and you refuse to disconnect it.

Recently BT has decided to enforce their (limited) powers

strongly over these illegal phones. In a directive to their ’

emplovees as well as free pamphlets for the public (you may

One of the new range of British Telecom hand-held phones.
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have had one with your telephone bill) they emphasise the risks
to their staff of coming into contact with wrongly connected ap-
paratus as well as the damage it can do to the network, even
though there is no evidence to back up this assumption. It also
emphasises that once the Bill is law, customers will not be
allowed to connect apparatus without their approval. They also
stress the point once more of the importance of ‘orderly transis-
tion’

Despite the fact that illegal suppliers cannot advertise their
products, BT itself is investing £100,000 in advertising in the Dai-
ly and Sunday newspapers — some might describe this as
saturation advertising — maybe BT is more than a little worried
about what will happen once the flood gates of reform have
been opened.

All Sewn Up

British Telecom is currently experiencing some very bad
publicity, and the public is in uproar about what can only be

considered to be inconsistencies in their policy. The first storm *

of protest was towards the end of August, when price increases
due to start at the end of November were announced. Some of
these effectively totalled 115%. Coincidentally the Bill is to be
made law at exactly this time. Approximately two weeks later it
was announced that BT’s profits for the year totalled £180.7
million (the figure was described by the Government as lower
than expected).

A BT spokesman, when asked to comment about the Bill
and its effects, pointed out that it was not BT’s idea, but
something the Government had decided although BT had to
put it into action. Perhaps with the General Election only three
years away, BT are hoping to stall liberalisation plans long
enough to see a Labour Government in power. They, after all

are not quite so keen on free enterprise as the Conservatives.
With a few delays here and there, perhaps the third stage of their
integration plan will not even have started when the Election
comes round, and afterwards may not need to be started at all.

It seems only time and experience will tell how smoothly
and quickly we will get our improved telecommunications net-
work, and hopefully the consumer will not be the last party con-
sidered in the legal wrangles which are bound to ensue
whatever happens,
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ON T’ TELLY

The domesticated television set is no longer the simple
device of Baird’s dreams. It doubles up as a personal
computer terminal, video games display and home movie
projection system. To add to its workload there is the
Teletext information system, the first of the two main
information networks that we’ll be taking a Jook at over
the next couple of months. How the system has developed
over the last five years and what its future is likely to be are
just two of the topics to be covered in the next issue of CT.

A CRACKING SUCCESS?

Triumph Adler's new small system, the Alphatronic,
certainly looks to be a winner on paper. It has inspired a
number of software houses to produce business oriented
packages for it but it could also fit into the serious
personal market too. Our reviewer has been using the
system for an extended period and reveals his discoveries
about its strengths and weaknesses as a machine for
serious use.
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YOUR FIRST BYTE?

Judging by the amount of correspondence we receive
from people who read the magazine but who don't yet
own computers, there seems to be a need for an
introductory series to computer programming. Starting
next month we present just such a series which, in catering
for the complete novice, will introduce simple
programming techniques plus a few clever tricks for the
more advanced computerist.

SPEAK UNTO ME

Some months ago we reported on the National
Semiconductor's DIGITALKER system. There are now
several complete systems that use this chip set for low-
cost speech synthesis, and next month’s Special Report
takes a look at one such unit produced by a new British
company. The unit has plug-in compatibility with one of
the most popular personal computers as well as having
optional interfaces for many of the other machines on the

market.
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74172 300p y 3242 800p 10.00MH 2504 4 A8 e :
74173 750 ;:'[ 3;2 :332 .‘{E’,‘} lsouYo:!JSap i %0p 3245 450p 10_7Mml zso: soc{ket to provide 15 bit user port plus a wide
74174 70p 7415353 100p MCT26 100p T2 s0p | 6522 ;};go 1p.0MHz 350p variety of decoded lines for interfaces linc. full
74175 70p 7418365 36p INTERFACE MCS2400 190p TILY16 %0p 2333 e 16.00MHz 250p decoding for AY3-8910/12 PSG) and a 40-pin
;::;g ;gz ;:tsggg ZSp \Cs e o e £10 :g-gg;‘"‘ ggg: sockes for further expansion. Kit £27.50.
74178 100p 74,8373 ,,3: :g?g;‘} b 0125 TIL220 Red 16p 6850 180p 19.968MHz  390p Analogue Board plugs into decoding board to
74180 60p 7415376 80 M S%0p | 532 §5p TIL222 Gr 18p 6852 250p 26.690MHz  300p provide D/A converter, 8-channel multiplexed
74181 1800 7aS375 Sop  Opayos ssen | TL209Red 13  TIL22BRed  22p | 6875 8000 271a5MH; 250 | A/D converter, AY3-8910 PSG plus 6522 timer
74182 90p 7415377 90p DsSea3s 250p | 211 Gr 20p fgga;\ “G“;” 30 o x4 38.6667MHz  350p IC allowing complex timing and counting func-
741844 900 7415378 70p psesss 1s0p | TIL212Ye 25p SiG: P 2 Ol g 380p tions, plus 16-bit port. Kit £39.95.
74185 120p ? | ML216Red 18 NSB5881 570p | 8205 3200 §5.5MHz 400p . e
74186 500p JarSiso g: aséa‘aé% 25 L ® man 600p | 8212 180p T16MHz 350 Reprintof ‘P.E." articles £1 + SAE.
4 !
7419 b JUS30 2000 MClses esp | DISPLAYS TiRv: ey | s 20
MC3446 300
74191 7%  7a(S541 135p mCMs0 ssop | DL7OS Mop  TWIN < 4 —r s ADD SOUND TO 2zX80/81 PLUS RELAY
P 74LS670 170p 25510 350p | DL7O7Red  140p i
s 0 707 Tsep | ENDST 1200 pmvens g5 . CONTROL AND LIGHT DETECTION
58174 £12 P 9368 250p | 400
74195 60p 75107 160 FND507 110p oo (4
o 9370 300p 704 *
HE R e oo |G Mo, BB 0 ZX80/81 USER PORT
74198 100p 4001 14p ;g:;g :ﬁg UDN6184 320p | 8279 9500 {as described in “P.C.W." Oct. ‘81)
74199 100p 4002 16p 751854 150, . H &
P FTY: Port module plugs directly into ZX80 or ZX81 to provide 8
b 783 007 ?2: 75162 “@0p SOFTY: INTELLIGENT EPROM PROGRAMMER input and 8 gutgut lines vThese allow input of c?ata from
74273 150p 4008 80p 75324 375p ldeal software/hardware tool. Develop your programmes, itch h s, i . K d | of 8
74279 80p 4009 35p 32323 :gg" debug/verity and then commit them to EPROM. switches, photocells, joy-stocks, etc., and control of up to
;:ggz zzgp 3}.1; :2,, b ‘505 Ready-built for +5V EPROMS, £169. rela(yjls. Aalso I7_;jsegment LED dusplayt;s or LED lamps ma\('j be
P P 54512 72 used and solid-state buzzers may be directly connected to
74285  200p 4012 16p 2 : .
I VR MEMCIR YV EXFEIEION -0 Dort i accesscd by simpls. PLEK and POKE commands.
7428  toon 4015 6on BT28  140b | A low price_versatile system for ACORN ATOM, UK 101 and | PO nosagd. oiesimple a0 P ComaB N
74365  55p 4016 aop 5785 MO | Superboard. Compact memory expansion PCB. 8K RAM (2114) plus 4 The port kit includes plugs, sockets, double-sided PCB and
74366  55p 4017 asp 207 50 | EPROM sockets for 2716, 2732 or 2532 EPROMS. Alternatively these | Il components. Price £11.50, Software and application
;:%Z ggs :g:g ggg 8ILSS6  140p | sockets can be used for 2K static RAMS giving further 8K of RAMS. | sheet40p + SAE.
= 8ILS97 90p | Plated thru hotes. Fully decoded and buffered lay-out, Professional
Jady  16e. 203 % B1iSs8 140p | finish. Interfacing instructions supplied. PCB  £12.50 MANY TYPES OF CONNECTOR SYSTEMS NOW
74393 100p° 4021 65p . 9 upplled. .50.
4450 on 40 J0p 3602 220p | STOCKED. PLEASE INQUIRE.

NEW RETAIL SHOP Please add 30p P&P & VAT 15% TECHNOMATIC LTD.

305 Edgware Road, W2 Government, Colleges. etc. Orders accepted 17 BURNLEY ROAD, LONDON NW10

Open: 9.30-5.30 won Fo 930530 | (2 Minutes Dollis Hilt tube station) (ample street parking)

CALLERS WELCOME Savudav 10 30-4 30 1T el: 01-452 1500/01-450 6597 Telox: 822800
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MASTER
ELECTRONICS

NOW'!

The PRACTICAL way!

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer.

Al the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course.

You will do the following:

@Build a modern oscilloscope

@ Recognise and handle current electronic
components

@Read,draw andunderstand circuit diagrams

@Carry out 40 experiments on basic
electronic circuits used in modern
enuipment

@Build and use digital electronic circuits
and current solid state ‘chips’

@ Learn how to test and service every type
of electronic device used in industry and
commerce today. Servicing of radio, T.V.,
Hi-Fi and microprocessor/computer
equipment.

Newdob? New Career?New Hobby ?Get into Electronics Now!

e B ERETTETTE B O w W B B B
' Please send youf brochure without any obligation to | am interested in: ET1/11/820

[ 1 COURSE !N ELECTRONICS
as described above

[___] RADIO AMATEUR LICENCE

I il ADDRESS 1 MICROPROCESSORS
[ LOGIC COURSE

o~
y |
I , ‘ OTHER SUBJECTS

£

0
COLOUR BROCHURE NAME

I - No — BLOCK CAPS PLEASE

I_BltﬁshNaﬁonalBadio&EbctronicsSdmolReadmg Berks RGL1ER. y

Y
I N I I S B I D I D e I D B S
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A, MARSHALL (LONDON) LTD.
KINGSGATE HOUSE

KINGSGATE PLACE

LONDON NWE 4TA.

MAIL ORDER 01-524 8582 24H A SERVICE
INOUSTRIAL SALES 01-328 1009

ALSO RETAIL"SHOPS AT
325 EDGWARE RDAD, LONOON W2 01-723 4242
S WEST REGENT STREET, GLASGOW. 041-332 41X3

Get a great NEW deal from

Marshdlls

RECHARGEABLE NICKEL CADMIUM BATTERIES & CHARGERS

WE TAKE ACCESS = AMERICAN EXPRESS — BARCLAVCARD CARD — DINERS

PLEASE ADD POSTAGE/PACKING 60p UNLESS STATED
ALSO 15% VAT ON TOTAL

CAPACITORS
L . . SHEMENS ELECTROLYTIC ANIAL
61100 13 2240 W

SIEMENS LAYER 817560 Ime SIEMENS LAYER B12561 10mm
001 1 54400y 022 '400v

LINEAR

TYPE

S101 (HP7)
Sub C (HP11)
Sub D (HP2)

VOLTS
1.26
1.26
1.25

Penlight 4 Charger for 1-4 HP7 ...............
Combibox FW61 Charger for HP7, HP11, HP2

INTEGRATED CIRCUITS

LM7BLNSCH
MCT89F
MMS7160N

CRYSTALS
32.768 KHZ
100 KHZ
1MHZ

2 MHZ
3.2766 MHZ
4 MHZ

S MHZ

N

L 2 ot

-

%5
50
»
90
00
05
.70
.00
05
15
50
9%
54
52
n
»
.50
.30
.30
B
k3
15
=
n
J7
Ll
%
.50
Bl
L o
&©
9%
-
9%
%
60
20
87
Al
A
04
75
'

BBESSE

PRI

-

NESAIK

AV. CAP.
0.5AH
1.2AH
1.2AH

... £6.50

o082
033
015/250
0.22/250
017100
0221100
Qarnoo

PRICE
£1.13
£1.31
£2.14

£14.40

Onher vatises stocked orees or cechaced

MANY OTHER RANGES CAPACITORS INCLUDE MULLARD C280
MULLARD/SIEMENS CERAMIC. SIEMENS 841070 RADIAL.

207 %
4r0 16 120

HIGH VOLTAGE DISC CERAMIC, ETC.

TRANSISTORS
JUST SOME OF OUR LARGE RANGE

AN S NN AR = s BPDN A IRt

N N

SRe NN - PDIN
BENNEAIRREEURR P RE AR AN ABRRAEREEBSS SR AN SRNESSBNAR

o

MISCELLANEOQUS

ALUMINIUM BOXES

BA1
BA3

2% x 5V x ¥ £1.00
4" x 2% x 1%

In addition to types specified
in this advertisement, we carry
a large range of Thandar (Sin-
clair} and Leader Test Equip-
ment including Oscilloscopes,
Multimeters, Frequency Coun-
ters, Signal Generators etc.
Send large SAE for details
quoting Ref ETI.11

We also stock a comprehensive
range of llp Toroids and Hi Fi
Modules, Veroboards, Miniat-
ure Mains Transformers,
Steinel Voltage Testers, Bahco
Tools, Antex Soldering Irons,
Solder, Dil Sockets, Qmax
cutters, etc.

All your electronic needs
catered for. Send 75p for our
latest catalogue post paid.

CONNECTORS
BLEECON
CONNECTORS
SWITCHCRAFT
AUDIO

BNC

£1.00 COAXIAL

2N3706 10
2N3708 .10
2N3709 .10

2N3711 .10’

2N3714
2N3716
2N3732
2N37T1
" 2N3772

1.00
1.30
1.50
1685
1.9

.90
1.50
1.50

12

2
.20
25
14
.15
25
.48
13
A3
A3
.15
12
12
15
.50

1.00,

1.50

PW016A/100V
PWO02 6A/200V

2N4903

T 2N4907

2N5033
2N5220°
2N5222
2N5246
2N6109
2N6124
2N6126
40254
40312
40316
40363

40389
AC127
AC128
AC153k
AC188
AC188k
AD161
AD162
AF106
AF109
AF128
BC107

IBC108
BC109C

1BC115

BC118

BC147

THYRISTORS
T1C106A 4A/100V
T1C106D 4A/200V
TIC106H 4A/600V
T116A BA/100V
T1168 8A/200V
T116C BA/300V
T116D 8A/400V
T1C126A 12A/100V
T1C1268 12A/200

BAS
BA7
BAg
BAN

4" x 2% x 2"
6 x4 " x2"
8" %6 x 3"

107 x 4% x 3"

£1.00
€1.45
£1.75 P/P£1.00
€2.35 P/P£1.00
€3.00 P/P£1.20

USA COAXIAL
JACK
PLUGS/SOCKETS
PHONO
PLUGS/SOCKETS

PW04 6A/400V
K005 25A/500
K01 25A/600V
K02 25A/200V

T1C126C 12A/300
T1C126D 12A/400
T1C126M 12A/600
BST0146 4.7A/100V
BST0206 4.7A/200V
BST02434.7A/700V 1. 30

25023 NRRRGBAEBREEBEE!

TRIACS

T1C206D 4A/400V 54
T1C2250 6A/400V .64
T1C226D 8A/400V .66
T1C236D 12A/400V .
T1C246D 16A/400V  1.05
T1C253D 20A/400V 180
T1C263D 22A/400V  1.85

FULL RANGE OF
DIODES. ZENOR DIODES

CMOS INTEGRATED CIRCUITS

CD4a0228 CD4043
CD40238 CD40478
CD40248 CD40518
CD4025 CD40528
CD40288 CD40608
CD40358 CD4063
CD4040 CD40668
CD4041B CD40667
CD40508

CD40138
CD4014
CD4015
CD4016
CD40178
CD40188
CD40198
CD40208

CD4068
CD4069
CD40718
CD4072

SIEMENS LED

5.8mm red, yellow, green LDS Series .16
3.2mm red, yellow, green LD3 Series .14
Flashing diodes LD599 (3Hz) 70
LD8OA Rect & red 14
LD86/87A Rect & yellow/green .20

CLOCK MODULES

MA 1002H Alarm 24 hr. {require transformer)
MA 1012 Alarm 12/24 hr. (5.2V & 16V Secs.}
MA 1003 12V Car Clock

MA 1026 Alarm/Thermometer

Case for MA 1003

LED DISPLAYS

NSN 3914, 3915, 3916, Bar Graph
NSN 581/582 Two Digit/Segment
NSN 5881/5882 Four Digit/Segment

7490AN

7491AN
30 7492N

7493N

74LS SERIES

PRESENSITISED POSITIVE FOTO RESIST PC BOARDS 1.6mm
THICK

SIZE
100 x 160mm
100 x 2220mm
203 x 104mm
233.4 x 220mm

SINGLE
TRANSISTORS 1.40
74LS00
4L501
74LS02
740803
74L504
74LS08
74L512

45197
7418193
7408245
T4LS257

WS273 120
7415365 ™

_ iy 35 SELECTION
ALL PRlCES EXCLUSlVE OF VAT

.59 74153713
69 74L83717

1.45  74L5447
60

4 39
741596 120
7415109
74L5138
74L8151

7415157

74LS74
TALSTS
741585
74586
TALS90
741891

7415165
7415169
4LS170
748174

SENSORS FOR DIGITAL FUEL STRETCHERS
74LS|Bl 4.75

Fuel flow Send large s.a.e

Speed 11 95 for details
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This disco project automatically
ades the music down when the
D) talks into his microphone,
then gently restores the music
level when the chatting is
finished. Design by Ray
Marston. Development by

Steve Ramsahadeo.

VOICE-OVER UNIT

minor hassle facing the disco
A D) is that whenever he needs
to make a mid-music
announcement, he has to go through a
fiddly procedure of first turning down
the music level and raising the
microphone level at the start of the
announcement, and subsequently
reducing the microphone level and
restoring the music signal when the
announcement is complete. ETI’s new
Voice-over Unit is designed to
overcome this trifling little problem.

Our stereo voice-over or ducking
unit is an inexpensive mainspower
project that is meant to be fitted ahead
of the main power amplifier system.
The unit has a pair of music input and
output terminals, plus a microphone
input socket, and its action is such that
the microphone signal passes directly
through the unit but the amplitude of
the music signal is controlled by the
amplitude of the microphone signal.
When the microphone signal is below a
preset threshold value, the music signal
passes directly through the unit but
when the microphone signal exceeds
the threshold value the music signal
amplitude is automatically reduced or
ducked to a preset level, so that the
DJ’s voice signal automatically
overrides the music.

The switching action of our unit is
such that the music signal is faded
down smoothly but rapidly as soon as
an adequate microphone signal is
applied, but returns to its original level
relatively slowly (over a period of a few
seconds) once the microphone input is
removed, thereby giving a smooth

26

fade-over action. The unit is provided
with only two front-pane! controls,
these being the microphone sensitivity
pot, which controls the unit’s switching
level, and a ducking level pot, which
enables the music attenuation level to
be preset to any desired value.

The music input levels to the unit
should have nominal peak-to-peak
values of about 1 V maximum. The
microphone input signal also needs a
peak-topeak value of about 1V
nominal, so the microphone signal to
the unit will probably have to be taken
from a simple preamplifier circuit or be
tapped off from an existing
preamplifier.

Construction

Before starting the actual
construction, check that the PCB slides
comfortably into the locating slots that
are moulded inside the specified case
and, when all is well, proceed with the
assembly of the electronic components
on the PCB, noting the use of Veropins
to facilitate the off-board interwiring.

Next, drill the front panel to
accept control pots RV1 and RV2 and
LED1 and the set of four input/output
(music) sockets, then fit these
components into place and wire them
to the PCB.

At this stage, temporarily connect
mains transformer T1 to the PCB and
give the complete unit a functional
test, noting that all inputs need
nominal amplitudes of 1 V peak-to-
peak. Check that the microphone
signal effectively passes directly

— BUYLINES

through the system: check that the
music signals pass directly through the
system when no microphone signal is
present, but duck down to a preset
level (adjustable by RV2) when a strong
microphone signal is applied. When
correct functioning is confirmed,
complete the construction as follows.

First, drill a hole in the side of the
case to accept the microphone input
socket, taking care to allow clearance
for the PCB, then wire the socket to
RV1. Next, test-bolt transformer T1 into
the rear of the case, taking care to
scrape the black anodising away from
the case below the transformer fixing
lugs (to allow a good ground
connection). Now complete the
transformer connections to the PCB,
connect a mains lead to the
transformer (taking care to ensure that
adequate insulation is provided) and
bolt the transformer firmly into place.
Finally, drill a hole in the rear panel to
allow passage of the mains lead, then
screw the front and rear panels into
place. The construction is then
complete and the unit is ready for use
at your next disco session.

The NE570 can be obtained from Watford
Electronics. The case used in the prototype is a
Sink Box, available from West Hyde
Developments Ltd, Unit 9, Park Street In-
dustrial Estate, Aylesbury, Bucks (order as
Sink Box 150K). See our PCB Service adverton
page 76 if you don’t want to etch the board

yourself.
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Fig. 1 Complete circuit diagram of the ETI Voice-over Unit.
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HOW IT WORKS

The heart of this unit is IC4 (NE570), which can
be regarded as a dual voltage-controlled
amplifier. Basically, each half of this chip con-
tains a voltage-controlled variable-gain cell
with its output fed to the outside world via a
built-in inverting op-amp stage. The gain-cell
control voltages are connected to pins 1 (left)
and 16 (right) via R12, and the AC (music)input
signals are connected to pins 3 (left) and 14
(right): the gain-cell outputs are available at
pins 5 (left) and 12 (right) and the op-amp in
puts and outputs are available at pins 5 and 7
(left) and 12 and 10 (right) respectively. In our
application, the built-in op-amps are each us
ed as two-channel audio mixers, which use the
gain-cell outputs as one input and the
microphone signal as the other input, and the
gains of the gain-cells are controlled from the
microphone input signals via the 1C2-1C3-Q1
network.

The overall basic circuit action is such
that, when no microphone input signal is pre-
sent, Q1 is cut off and almost the full supply-
rail voltage is applied to R12, so the gain-cells
each give an overall gain of a few dB to the
music signals, which appear at full volume at
the two output terminals of 1C4. When a high

and continuous microphone signal is present,
however, Q1 is driven to saturation and its
emitter is pulled down to nearzero volts:
under this condition the music signal is reduc-
ed to —80 dB but the microphone signal is
unattenuated, so only the microphone signal
appears at the output. In practice, the actual
ducking or music-attenuation level can be ful-
ly varied by RV2, so the music and micro-
phone signals can be mixed if required, and
the microphone-derived gain-control voltage
is arranged to give a fade-over, rather than a
switching action, with a simple integrating
network, as follows.

The microphone signal is fed to sensitivi-
ty control RV1 and is then passed on to
speech-bandwidth (350 Hz to 3.5 kHz)
amplifier IC2, which has a mid-band gain of 20
dB and is DC-biased for single-supply opera-
tion by R3-R4. The AC output signal of IC2 is
then effectively peak-detected by the R6-D3-
D4-C6-R? duaktime-constant (quick charge,
slow discharge) network and the resulting DC
signal is applied to one input of IC3 via R3. IC3
is wired as a voltage comparator, with a fixed
reference of 1V1 applied to its non-inverting
terminal and with the DC input signal applied

to its inverting terminal via the R8-C7 integra-
tion network. This causes the op-amp output
to swing linearly (rather than switch abruptly)
from one state to the other during the transi-
tion period. The outputof IC3 is fed to duck-
ing level control RV2 and a proportion of the
resulting DC voltage is tapped off from the
slider, buffered by emitter follower Q1, and
used to provide the DC control voltage to IC4.

The net action of the 1C2-IC3-Q1 net-
work is such that the output of IC3 is driven
high in the absence of a microphone signal, or
low in the presence of a strong microphone
signal. When a strong microphone signal first
becomes available, the peak detection cir-
cuitry rapidly activates 1C3, and the 1C3 out-
put swings smoothly from the high to the fow
level, with a time constant of roughly 100 ms
(due to R8-C7). When the microphone signal is
subsequently removed the output of IC3
swings back to the high level with a time cons-
tant of a few seconds (controlled by R7-R8-C7),
thus giving a slow fade-back of the music
signal.

The entire stereo voice-over circuit is
powered from a single-ended 12 V supply
derived from the mains by T1-D1-D2-C1 and
voltage regulator IC1.

We've pulled everything
out of the Sink Box for this
photograph, which shows
how the interwiring is
made.



PROJECT : Voice-over Unit

(Left) The transformer Is bolted into the case just inside the rear

panel.
Fig. 2 Component overlay for the unit.
mn
Sa
0 1212
Resistors (all AW, 5%) y (3 100n ceramic
R1 1«8 c7 47n polycarbonate
R2,3,4, C8,17,18 100n polycarbonate
12,13,14 22k C€9,10,13,14  220n polycarbonate
RS 220k C11,12 33p ceramic LEDICHoCEy —. T LEO1 aNODE
R6 15k C15,16 2u2 16 V tantalum
R7 10M : -
R8 M0 Semiconductors ] —Rv2
R9,19,20 100k 11 78L12
R10 10k 1C2 M i
R11 2k2 1C3 CA3140 C
R15,16,17,18 47k Ic4 NES78 RVI WiPER—tmi e
Q1 BC212L RV1
Potentiometers D1,2 1N4001 OV TO SOCKETS:
RV1 10k logarithmic D34 1N4148
RV2 10k linear LED1 0.125" red LED ol {
SK2 (LEFT IN| =t
Capacitors Miscellaneous
.C1 1000u 25 V axial electrolytic T1 12012 6VA l
C2 10u 35 V tantalum SK1 %" jack socket B w1
c3 22n polycarbonate SK2-5 phono sockets S (Rt SUT ]
C4 220p ceramic Case (see Buylines);
(ol 1u0 16 V tantalum PCB (see Buylines). A

S—
ICLBO38CC NES56°  60p 1 55p | LS713  24p |
P | NESEZ 4000 | 7400  13p [ 74118 900' LS7a  21p POWER SUPPLY
ICM7555  92p | NES64  485p | 7401  13p | 74121 - 38p | LS?S  34p Stabilised 5V 1AS for micros
LF3SIN  52p | NES6S 138p | 7402 13p | 74122 40p | LS?6  26p .
LF356N  95p | NESS6  160p | 7403 14p | 24123 sop | LS78 200 | and TTL. Buiit tested un-
LMI0C  450p | NES67  160p | 7404  14p | 74125 Sop | LSB6  21p cased £10
LM30TAN 30p | NES521  485p | 7405 16p | 74126 «48p | LS90  41p .
mgt,n'm ;gn 2(5:25'36 335" 7406  26p 14:33 58p 'L»igg :gv POWER BF197 12p |- 21x341 22p
P P | 7407 26p 414 S2p P SUPPY
ESS CHARGE 25p S.AE for LM316H 180p | SL480  195p | 7408  Yap | 74145 90p | LSS5  56p | CAROS. jess 5:;83 ;2: nxm”,sp
Discounts on items markea * specisl offers LMI1BN 200p | SL490 = 275p | 7403  18p [ 74147 170p | LS9  125p | wansiommers BF224B 14p | 2TX502 20p
10 off 5%, 20 off 10°%, 40 off 20% C.W O. for discounts LM324N  55p | SN76023N 7410 15p | 74150 95p | LS103 30p | 14565V gea0 8F244C* 30p | 2TX503 17p
‘ : T IM3aEN o5 | snaerisam” 712 Jon | 10155 636 | L8114 e | MSIN B | wr2sr sp | 2Vxcos 20p
. TRIACS P ? 741 20p P P | VA1V E650 3 8, 2N696/7
ok Tosogt toow & T‘g"‘,.?."c"“ép 3A/400V  60p | LM3?7N 200p ! 1000 | 7413  30p | 74158 62p | LS122 S2p B st
POLYSTYRENE CAP (50V) | tapin 10p | (C2060) LM3BON  90p | SNI6477 200p | 7414  44p | 74155 62p | L5123 e6p || BFR39 28p | 2N706 14p
10pF To 1000pF 5, 16 pin 1p 10A/600Vm * LM381N 140p TAA621 290p 7416 30p | 74156 62p | LS132 58p BFR40  20p 2N914 ' 20p
POLYESTER AP (100v)e 2 18 pin 16p 75p | LM3SIN 130p | TBAG418 200p | 7417  28p | 74157 62p | LS154 195p | peige 25 | BrH/3 2ap | ane1s 38
nfF to 68nF 6p. 100nF 7p. 150nF & l 2pn  20p | V5A/600VM: M3y yaob | Teaest 220p | 2420 1sp | 7al60 62p [ LS1S7 42p | pCigr 50 | SEmas 20 | 2N1131 209
2200F 9p. 330nF 10p. Fa20nF 195 | sdoin  31p 200 | IMISI0N 1e0 | JoaBoo 3% | 7421 3ap | 24161 62p | LS63 486 | gy 13p | aFae 25p | 2n1132 13p
880nF 12p. 1uF 14p. 105 169, 202 205, | 2Bpin 250 | 30A/600VM: IMIason- 4ab | TBABIOS 110p | 7422 24p | 74162 &2p | LS221 T2 | B2 105 | mFxes 2% | 3N130a 350
33 20 au) 20g 222, | BeR @ 1300 | Mg 1735 | Toasaos 330 | 743 26p | 24163 62p | LS251 53 | GCiiai- 1o | BFxes son | Zni20t 3
ELECTROLYTIC CAP (uFV)® *THYROTEK M0 112p | TDAI004 335p | 7425  26p | 24164 62p | L5253 S3p | gcoral 100 | Bres 8 | 2N1308 359
1/25 to 41/25 6p. 68/25 7p. 100/25 8 LaSer 3 pn presstn | LM2S1T 2200 | TOAN008 355p | 7426  26p | 74165 620 | LS2ID 42p | peave 105 | BEkes 25 | 2N1613 25
1507250958 ToBe s B e oo { Imm & 5mm metal case o[ LM330ON S5p | TDA1022 660p | 7427  30p | 74166 80p | TRANSisTORS BC21aL BFXBE 26p | 3N2317 180
7. 220/35 10p. 470,25 13p. 506720 12 lips 3 | Data suppliea | LM30SN 7p | TDA1024 120p | 778 40p | 74167 150p | ACI26 22p p | BFYS0: N2222A 23p
256140 15p. £40/16 8p. 1000110 N0 | Fed e (Mao1s 2aop | 1DA2020 3350 | 7430 16p | 74173 110p | ACIZT 22 | Bcozr ‘85 | afves 250 | 2N2369 17p
1000/40 30p. 1500740 359, 2200/645 | Gfeen  ap | DIAC Mol 240 | LT 520 | 7432 27p | 74172 @8 | ACI28 20 | BCo3 145 | Brves 250 | 3Nzasa 2sp
12p. 200018 35 P Yellow  14p | ST2 24p | LM3915 254p | TLOZ2 97p | 7433  38p | 74175 8Sp | AC128/176 BC2618 23p | BRY39 50p | sNa6de oo
SWITCHESS ° Rect Green 16p LMI3600 144p | TLO74  150p | 7437 26p | 74177 asp MiPr 42p | BCI01 32p | BSX20 22p | 2nosog 1
SLIDE 32mm fong 3A/50v DP | UNEAR MCI495L 408p | TLOBY  45p | 7433 26p | 74178 150p | AC142 15p | Beagy 32p | BU205 1500 | 7N3907 Sp
e R e hes DIODES CIRCUITS MClao6p 30 | TLOB2  80p | 7440 15p | 74179 115p | ACIS3 25p | Bcaon Mo | BU20B 180p | IN2a%6G J00
SLDDE‘A/ZSOV DPDT ‘2" | 0A9 Bp 709- 33p MC3340P 138p TLO8B4 125p 7441 62p | 74180 86p | AC176 22p BC338 17p MJ2955 110p 2N3053 30,
SUDE 147250V SPOT "9 0A200 Sp [ 710-14 50p | MKS0398 730p | TL120 S7p | 7442 S0p | 74181 145p | AC187 . 22p BC46Y 40p | MJE340 S2p | 2N3054 30° B
ROTARY 2A/250v DPST 303 0A202 6p | 7418 22p | ML922  485p | UAAYIO 1S0p | 7443 72p | 74182 82p | AC18IK 30 | BCa7? 35p | MJE305580p 2N3055 50"
TOGGLE 3A/250V DPOT 30 1N916 4p 747-1a 5p ML926 160p XR2206 340p 7444 72p | 74184 140p | AC188 22p 8Car8  20p MPF102 45p IN3a42 120:
DIL SW 3 way SPOT 50" 1N4148 4p 748-8 3p | ML928  160p | ZN414  100p | Jass  F2p | 74185 140p | AD149 40p | BCS4) 12p | MPF104 40p 2N3702 10
5 SPSTY 359 1N4001/2  4p AY-1.0212 MLI29  160p ZN424E  150p 7446 T2p | 74190 64p | AFN18  20p BC548 12p MPF105 asp 2N3711 1
7*”95, e 1N4004/5* 6p 685p | NES31  150p | ZN425E  460p | 7447A 60p | 74131 64p | AF124 60p BC549 12p | 0OC28  s0p | 7N3773 220:
R:;IéTORS Rt P 1N4006/7 8p | AY-1.1313 NES55 26p | ZN1034E 220p | 7448  65p | 74192 64p | AF125 3Sp | gCs6? 1ep | OC3S 50p 2N3819 21p
10 Ohms To 10 Mohms 2 INS400  11p 0p 7450  16p | 74193 64p | AF126 S5p | gcieg 4p | OC72 20p 2N3820 40p
PgESETS (15W Hrztal)e i 1N5a01 12p AY.1.1320 7451 16p | 74194 64p | AF139 40p B8C559  14p 1IP29  40p 2N3823 70p
100 Ohms To 1 Motms 7 INS402  13p 345p CMOS 4029  92p 7453 16p | 74195 84p [ BC10? 19p | gCy3g 40p | TIP29B 4zp " 65p
CERMET 100K Linear 0.75W vecnsio: 1N5404° 140 AY.1.5050 4030 42p 7454 V6p | 74196 64p | BCI08 11p BCY34 40p TIP30  40p 2N3903/415p
40 Yurn : F 60p { VOLTAGE 140p | 4000 9sp 4035  100p 7460 16p | 74197  64p | BCI09 1p | BCYS3 15p | TIP30B 42 | 2N3906 15p
POTENTIOMETERS (VW) | RreGULaToRs | AY-31270 g | gie 128 0 & o M NS BB e T TEhA: % [ 2Nao3? asp
401 404 5| P 1 A* 31
L At B | e g | AV-3ES12 w0088 op w3 9y | 13 mp T, BCHI9 100 | BCvr2 1p | TIPR2 406 | aneses o
VEROBOARDS (1" copper 79M05  agg Joop | aomr 1ep | doaa  j0p | 278 330 | 7 BC1is J0p | BD11S 3%p | TP 85p | 7Ns4ss/okon
S x5 : gt 80, 9M12° b4 AY-5.1224 4008 70p 4047 90p 7475 40p | LS00 t4p | BC143 0p 8C12Y  a0p TIP33C  70p 2N6027 30p
375 x5 1o0p 19M24 3 ¢ 27 09 36p 4048  %0p 7476 3p | LSOV ¥4 | BCay 10p | BDI23 s0p | TIP3AA 75p 3NY28 Bop
ZENER DIODES (d06mwid P | tamp: % | Avéaana 10 42 4043 35p | 7480  30p [ LSO2  1ap | BC148 10p | ADI3) 4op | TIP35E 2000
27 To 13V ag 7808 6o 7250 | a0118  47p 40508  36p 2 88p t 03 M4p | BC149 10p | BDI32 40p | TIPIGA 200p
Vs & 7812716 goy | AY-5-4007D 4012 24p 4066 45p ? 8ap | LS04 17p | BCYSY 12p | 80135 26p | TIP3EB 210p |
e ar T AVERd o | 1820 b 40138 dop 406§ 24p | 1485 88p | L505 17p | BCIS6 12p | BDIIE 25p | MiPatA 6op
EAT SINK TO 220 10 GVW__ 4Sp 508 709 | €A3otan 70p 4014 4p | 40 16p 7486 3 LS08  17p | BC158 12p | gp13y 25p | TIPa2A s0p
T : 7912/15 705 ¢| CA3I9 800 | 0158 ;Sp 0708 260 | 7489 4200 | LS10  17p | HCi67 p | 8DII8 25p | TiP2sss
OPTO RIOGE 791824 10 CA3028AH 859 | 4016 34p 71 23 740 33p | LS11  18p | ACie  8p 139 40p | TIP 3055 65p
ELECTRONICS ECTIFIERS Reas 28 | CadoaeN 2 oy B 12 33 | 00 e [(312 18 | ache o | BOIB e HeLss
2N5777  40p wozM - 18p | CA30d8 2456 | 4015  70p 0713 23 2492 40p | LS13  35p | @CI72  6p | 9F167 19p | (70220 30p
Lo2n  e0p vosm - 20p ncv‘msfons | CA3054N 0p | 4019 agp 4081  24p 1493 L314  S1p | BC17Y  8p | BF173 15p | 2TX107 j2p
TiLas gD JA/SOV: 289 /300V 235 | CA3080E 78p | 40208 gop 482 2ep | 743 Rp | L3520 1p | BC177 16p | BF1S0 34p | ZTX108 jzp
{12mW IR) | 1A/200v  23p IMCRY06-51 (;A:goegg 250p 4021 80p 4086 86p 7495 0p | LS 1 8c1718  16p BF181 8p [ 2TX109 12p
QocP 40p A/q00v  28p 4A/400V CA3090A0°, 4022 80p 4510 80p 7436 52p | LS27  18p | BC179 f16p | BF183 34p | ZTX300 1 |
ORP12 80 A/600V°  Z9p C1060! B 3 23p 45118 70p | 7497 18%p | £S3Q  17p | BGY BF184  26p | 2TX301 14p
SFH205  100p ZN?OV‘ 30p %zmoov“op cadiioe 40248  45p 516 &2p | 74100 W3op | L 17 | ecisaL BF185 25p | 2TX302 18p
OLI04  100p 247100V 32p (TIC126F) CA3140E° 60p | 45 18p 518 82p 24105 60p [ 1542  46p Op | BFY94 12p | 2TX303 18p
DLro7 - 100p 34;'00\/ ;509 8A7400y° CA3V60E 1100 | 4027  a2p 4520 82p 74107 35p | LS47  48p | BC183 Y0p | BF19s 12p | 2ZTX304 23p
FNDS500°60p | IA/600V. TSp | ioToR ICL7106 _920p | 4028 355 4528 2p 74109 42p |1548  sop | BCI8a 10p | BF196 12p | 27X311 1ap

28 ETI NOVEMBER 1981



The

Logic Hrobes

b

All for less than the price of a DVM

£31.00*

OModel LP 3 illustrated

(]

replacing separate pulse detectors,
pulse stretchers and mode state
analysers.

(Avaitable in kit form LPK-1 £11-92)

£18.00*

®price excluding P.&P. and 15% VAT*

GLOBAL SPECIALTIES CORPORATION

Spend Less

LP-1 Logic Probe

The LP-1 has a minimum detachable
pulse width of 50 nanoseconds and

maximum input frequency of 10MHz.

This 100 K ohm probe is an
inexpensive workhorse for any shop,
lab or field service tool kit. It detects
high-speed pulse trains or one-shot
events and stores pulse or level
transistions, replacing separate
level detectors, pulse
detectors, pulse stretchers

and pulse memory devices.

LP-2 Logic Probe
The LP-2 performs the same
basic functions as the LP-1,
but, for slower-speed circuits
and without pulse memory
capability. Handling a
minimum pulse width of 300
nanoseconds, this 300 K ohm
probe is the economical way
to test circuits up to 1.5 MHz.
It detects pulse trains or
single-shot events in TTL, DTL,
HTL and CMOS circuits,

G.S.C. (UK) Limited, Dept. 9lI
Unit 1, Shire Hill industrial Estate,
Saffron Walden, Essex CB11 3AQ.

Telephone: Saffron Walden (0799) 21682.
Telex:

817477.

ETI NOVEMBER 1981

Test More .

LP-3 Logic Probe
Our LP-3 has all the features of the LP-1 pIus
extra high speed. It captures pulses as

narrow as 10 nanoseconds, and |
monitors pulse trains to over 50 MHz.
Giving you the essential capabilities |

of a high-quality memory scope
at 1/1000th the cost.

LP-3 captures one shot or low-
rep-events all-but-impossible to
detect any other way.

All without the weight, bulk,
inconvenience and power
consumption of conventional methods.

£49.00*

OModel LP-3 illustrated

HEI ol i) amd

(-]

The New Pulser DP1

The Digital Pulser: another
new idea from G.S.C. The
DP-1 registers the polarity of
any pin, pad or component
and then, when you touch
the ‘PULSE’ button, delivers
a single no-bounce pulse to
swing the logic state the
other way. Or if you hold the
button down for more than a
second, the DP-1 shoots out
pulse after pulse at 1000 Hz.
The single LED blinks for each single
pulse, or glows during a pulse train.
If your circult Is a very fast one, you
can open the clock line and take it
through its function step by step, at
single pulse rate or at 100 per
second. Clever! And at a very

reasonable price. £ 51 _00 *

OModel LP-3 illustrated

tgl  3804dd G33as

The logic probes shown are all suitable for TTL,
DTL, HTL and CMOS circuits.

S Il & Gl N G D G D G B b D D O OB
G.S.C. (UK) Limited, Dept. 9l1-Unit 1, Shire Hill Industrlial Estate, Saffron Walden, Essex CB11 3AQ.
Prices include P.&P. and 15% VAT

mgsme sz]‘mu Hwaﬂ:wm J,‘ﬂl—’[ﬂdssosa},o“_‘ymwjmwl_—.l I

I Name Address____

I | enclose ChequelP.O. for £ or debit my Barclaycard/Access/ I

American Express card no. exp. date
I FOR IMMEDIATE ACTION — TheG.S.C. 24 hour, § day a week service. For FREE '
Telephone (0799) 21682 and give us your Barclaycard, Access, American Express catalogue
humber and your order will be in the post immediately. tick box I
[ N N N N N BN B N B B B B B N B N |
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Which amplifier?

1V WY IS tandard, with heatsinks

DISTORTION
outPul THO 1Mo SUPPLY
MODEL POWER Typ GONZ 7hM: | VOLTAGE sie
NUMBER  Wanisems | at thiz 4 TYPMAX mm

HY30 | t5w481) | 0015% | ~0006% | -18-20 | 76168440
HY60 | 30wd 832 | 0.015% | <0.006% | -25-30 | 7668140
HY120 | 60w 482 | GOT% | <0.006% | +35-40 |120178140
HY200 |120w 4812 | 0.01% | <0.006% | -45-50 (120178250

Protectron Load ine. momentary short circuit liyprcally 10 sec Sew rate
S Nrato. 1000b  Frequency responset 308 15H:  50kMz

o TV AR with heatsinks

l HY400 | 240w 412 | 001 <0.006% | =45-50 1202784100 | 1025 | €31.83 | £4.77

wT | PRICE | vAT | mODEL |  size
ams. IU.I(I‘ " mm

230 | £71.29 | 1109
230 | €9.33 [ €125
41 £17.48 | {262 HV!ZOP| 120226140
515 | £21.21 | £3.18 | HY200P | 120126140

15V us  Rise time Sus

Ingut sensitivity. 500mV sms  fnput impedance. 100k4) Dampmg factor 181 100H21>400

L.L.P. Amplifiers now come n three basic types, each of which is available with
or without heatsink. Having decided the systemyouwant  home hi fi
{models HY 30, 60 or 120 for example), super quahty hi fi with extra versatility
(MOS120. MOS200) or Disco PA Guitar {HD 120, HD 200 or HD400} you will
then decide whether amplifiers housed within their own heatsinks or plate
amplifiers for bolting to a metal chassis wilt suit. With choice such as this anda
brilhant new range of L.L.#. functronal modules to choose from you now have
the chance to burld the finest audio system ever offered to the constructor

Without heatsinks

wr Imc( var
s 4

215 | £15.50 ;f2.33
25 | €1946 (€277

Without heatsinks

T T
HEAT SINK D120 | 60wa st | 001N 3540 120878350 | 515 | £22.48 | £337 | WD120P [ 120526250 | 265 | £19.84
HD200 [120wa 82| 001N +45+50 (120176160 | 620 | €20.38 | £411 | WD200F |120:26:50 | 265 | £23.63
HD40D | 240wan | 0.01% [ +45+50 [1201782100 | 1025 | £38.63 | £579 | woaoor [120x26:70 | 375 _] £34.20

Ultra-Fi, with heatsinks

amaximum of 100mA ar one HY67
The tollowing will also drive the HY6 66
senes except HY67 which requires the PSU30
PSU36 1or2HY30
PSUS0 1or 2HY60
PSUG0 1 x HY 120 HY 120P HD 120 HD120P
PSU65 1xMOS120 1 x MOS 120P
PSU70 Tor2 HY 120 HY 120P HD120 HD120P
PSU75 1ot 2MOS120 MOS i120P
PSUS0 1 x HY200 HY 200P HD 200 HD 200P
PSU95 1 x MOS 200 MOS 200P
PSU180 | 2 x HY200 HY 200P HD200 HD200P ot
1x HY400 1 x HY400P HD400O HD400P
PSU185 | 1or 2 MOS200 MOS200P 1 x MOS400
1 x MOS400P

Protection” load line, PERMANENT SHORT CIRCUIT (ideal for disco group use should ewdence of short circurt not be mmediately apparent).
The Heavy Outy range can claim additional output power devices and complementary protection cicurtry with performance specs. as tor standard types

Without heatsinks

LSS ESIED DOUBLING POWER
Oesigned specially by 1P for use
with any 1wo power amplitiers of the

HY400P | 120:26:70 | 375 | £20.33 |£4.25

f298

£354
514

1 T I { T T - T
MOS120 | 60w 4 B2 | <0 005% | <0.006% | +45+50 | 120x78140 | 420 | £2588 | £388 JMOS120P| 120x26x40 | 215 | £23.32 | €350
MDS200 | 120w 4 852 | <0 005% | <0.006% | +55+60 |120x78280 | 850 | £33.46 | £502 [MOS200P | 12026180 | 420 £20.53 | {428
MOS400 | 240w 442 | <0005% { <0.006% ;055’60 1202782100 ] 10251 £4539 ‘ £681 [MOSAQOP [120226x100 | 525 | £38.91 | £5.84
Protection: Able to cope with complex loads. without the need for very special protection cucuitry {tuses will sufficel
Ultra-fi specitications:

Slew rate: 20Vius  Aise twme: Jus  S/N ratw: 100db  Frequency response ( 308)V5Hz  100kHz

Ingot sensitvity: 500mV rms  Ingut dance: 100682 Damping factor: 1852 100H21>400

POWER SUPPLY UNITS

MODELNO FOR USE WITH PRICE |  var FP480

PSU30 15V combinations of HY6 66 senes 1o BRIDGING UNIT FOR

£8.10 £1.22 same type 1o double the power output
£10.94 £1.64 obtained and will lunction with any
£13.04 £1.96 LLP power supply. In totally sealed
£13.32 £2.00 case, size 45 x 50 x 20mm, with edge
£15.92 £2.39 conneclor. It thus becomes possible to
£16.20 £2.43 obtain 480 watts rms Isingle channelf

3 ¢ nto 8Q. Contributory distortion less

£16.20 £2.43 than 0.005%
£16.32 £2.45 Price: £4.79+72p. VAT
£21.34 £3.20
£21.46 £3.22

.- ELECTRONICS LTD.

FREEPOST 4 Graham Bell Houss, Roper Ciose. Canterbury, Kent CT2 7EP
Telephone (0227)54778 {Technical (0227) 64723

Telex 965780

Avilablic atso from MARSHALLS . FECHNOMATIC. WATFORD ELECTRONICS and cartam niher seleeted rixtintees

6OODS BY MAIL ORDER DESPATCHED WITHIN 7 DAY




Which modules?

In launching eighteen different units all within amazingly compact cases to help make
complete audio systems using |.L.P. power amplifiers, we bring the most exciting, the
most versatile modular assembly scheme ever for constructors of all ages and
experience. Study thelist - see how these modules will combine to almost any audio
project you fancy -~ and remember a/l l.L.P. modules are compatible with each other,
they connect easily Modules HY6 to HY 13 measure 45 x 20 x 40mm. HY66to HY 77
measure 80 x 20 x 40mm. They are so reliable that all |.L.P. modules carry a 5 year no
quibble guarantee

MODEL | | CURRENT
NO MODULE | DESCRIPTION/FACILITIES u REQUIRED PRICE o VAT
HY6 MONO PRE AMP Mic/Mag. Cartridge/Tuner/Tape/ 10mA £6.44 | £0.97
Aux + Volume/Bass/Treble
HY7 MONO MIXER To mix eight signals into one 10mA £5.15 | £0.77
|
HY8 STEREO MIXER Two channels, each mixing five signals 10mA £6.25 | £0.94
into one
HY9 STEREO PRE AMP Two channels mag. Cartridge/ 10mA £6.70 £1.01
Mic + Volume
HY 11 MONO MIXER To mix five signals into one 10mA £7.05 £1.06
+ Bass/Treble controls
HY12 MONO PRE AMP To mix four signals into one 10mA £6.70 £1.01
+ Bass/Mid-range/Treble
| HY13 MONO VU METER Programmable gain/LED overload driver 10mA £5.95 £0.89
_— _ = = t
HY66 STEREO PRE AMP Mic/Mag. Cartridge/Tape/Tuner/Aux 20mA £12.19 £1.83
+ Volume/Bass/Treble/Balance
HY67 STEREO HEADPHONE Will drive headphones in the range of 80mA £12.35 £1.85
490 - 2KQ
HY68 STEREO MIXER Two channels, each mixing ten signals 20mA £7.95 £1%8
into one
HY 69 MONO PRE AMP Two input channels of mag. Cartridge 20mA £10.45 £1.57
Mic + Mixing/Volume/Treble/Bass
{ HYT DUAL STEREO Four channels of mag. Cartridge/Mic 20mA ‘£10.75 £1.61
PRE AMP Volume t
|  HY72 VOICE OPERATED Depth/Delay 20mA £13.10 £9397%
STEREO FADER
{ HY73 GUITAR PRE AMP Two Guitar {Bass/Lead) and Mic 20mA £12.25 £1.84
+ separate Volume/Bass/Treble + Mix
+HY74 STEREO MIXER Two channels, each mixing five signals 20mA £11.45 £1.72
into one + Treble/Bass |
+HY75 STEREO PRE AMP Two channels, each mixing four signals 20mA £10.75 £1.61
into one + Bass/Mid-range/Treble
+HY76 STEREO Two chaginels, each switching one of 20mA
SWITCH MATRIX four signals into one
+HY77 STEREO VU Programmable gain/LED 20mA £9.25 £1.39
~ METER DRIVER overload driver 1]

RAeady September may be ordered now

Now axn to our ad. on
poge 85

TO ORDER USING OUR
FREEPOST FACILITY

Fill in the coupon as shown, ot write details on a separate
sheet of paper. quoting the name and date of this journal
By sending your order to our address as shown at the
bottom of the page opposite. with FREEPOST clearly
shown on the envelope, you need not stampit. We pay
postage for you. Cheques and money orders must be
crossed and made payable to| L.P Etectromics Ltd. If
sending cash, it must be by registered post. To pay
C.0.D. please add [ 110 TOTAL value of arder When

AL

Please supply

ordering, UK. customers must mchde the appropriaie Wi L
V.A.T. asshown ADDRESS
PAYMENT MAY BE MADE 8Y ACCESS OR
BARCLAYCARD iF REQUIRED.

Signature

' OF RECEIVING YOUR ORDER

lenclose Cheque Postal Orders

Total purchase pnce §

Please debit my Access/Barclaycard Account No

LWITH ILP"S 5 YEAR NO QUIBBLE GUARANTEE

International Money Order

The modules are
encapsulated and include
latest design high quality
clip-on edge connectors.

For easy mounting we

recommend

B6 Mounting board for

modules HY6 - HY13
78p+12p. VAT,

B66 Mounting board for

HYB6 - HY?7
99p+13p. VAT

All-.L.P. modules include
full connection data.

I.L.P. Products
are of British
Design and
Manufacture.

To.1.L.P. ELECTRONICSLTD. ROPER CLOSE CANTERBURY CT2 7EP




FASTER-

THAN-
LIGHT
- TRAVEL

‘-

'y

<

Captain Kirk used it, the Nostromo needed it, and the Empire couldn’t
exist without it. But A.S. Lipson, light-sabre in one hand and phaser in
the other, lays waste to the plots of countless space operas.

writers is that of the Galactic Empire. The scene is thus;

centuries in the future, man has spread out through the
galaxy, colonising planets in other star systems, and has built up
an empire, simultaneously solving the problem of overpopula-
tion on Earth. But the stars are all an awfully long way away —
even the relatively close ones. If a light year is the distance light
travels in a year (and light travels at about 299,793,000 metres
per second, or, if you prefer, 186,000 miles per second — fast
enough to circle the equator seven and a half times in one se-
condl), so even the nearest star is nearly four and a half light
years away. The distances from us of the 10 nearest stars are

given in Table 1.
TABLE 1

O ne of the most popular themes chosen by science fiction

Star Distance In Light Years
Proxima Centauri 43
Alpha Centauri (A and B) 44
Barnard’s star 59
Wolf 359 7.6
HD 95735 81
Sirius (A and B) 86
UV Ceti (A and B) 89
Ross 154 95
Ross 248 10.3
Epsilon Eridani 108

As you can see, the stars seem uncomfortably far away. If
we start to consider stars at the far side of the galaxy, we find
that we are talking about distances of the order of 80,000 light
years! The problem with such unimaginably great distances, of
course, is that travelling them takes rather a long time. If we are
to colonise the stars, then either we need to develop some
means of travelling faster than light, or our astronauts are going
to get either very bored or very dead on the way to wherever
they're going.

Conversation Stopper

Even supposing that we could overcome the problem of
boredom, there would still be a communication problem. Sup-
posing you wish to talk to old Aunt Ethel at Alpha Centauri(say);
once you've said ‘hello’ over the radio, it's another 4.4 years
before Aunt Ethel will hear you, because radio signals travel at

32

the same speed as light, and Alpha Centauri is 4.4 light years
away. It takes the same time for the reply to get back. All in all, it
takes nearly nine years to get a reply, even from the nearest star
systems! This is clearly no way to run a conversation. The same
“problem also operates with any interstellar communication.
Radio, light, or anything slower, justisn’t fast enough for the sort
of communication needed for our new Galactic Civilisation.
Unfortunately, we don’t have anything faster.
So what's the big problem? We can just let the boffins get
on with it, and they can invent us a faster-than-light (FTL) drive!
Or can they . ?

Speed Limit

There is, of course, a slight snag(nothing’s ever that easy). In
1905, a gentleman by the name of Albert Einstein published a
paper laying down the foundations of what is now known as
Special Relativity. Among the many interesting results of
special relativity is the following — it is impossible to accelerate
any body to the speed of light, let alone beyond. You can get
close; in big particle accelerators, electrons have been made to
move at more thari 99.99% of light velocity — but never quite
100%. This obviously creates a slight problem with our ideas
about interstellar travel, and unfortunately, there is now
relatively (oh, dear) little doubt that Einstein’s results are cor-
rect. They are among the most thoroughly tested conclusions in
the history of physics, and so far no-one has been able to fault
them. There have been one or two occasions when people
thought that they’d proved Einstein wrong, but it always turned
out that they had mucked up their experiments, or misinter-
preted their readings. So far Einstein seems quite safe.

While destroying most of our hopes of an FTL drive,
relativity also provided us with a partial solution to our pro-
blems. You remember that one of the reasons we wanted a
faster-than-light drive in the first place was to reduce the length
of time that our travellers would have to spend on the journey,
and hence reduce not only the boredom of such voyages, but
also the amount of food needed (not forgetting little things like
oxygen, as well). Well, we may not need a faster-than-light drive
after all! Because according to relativity theory, when you
travel at high velocities, time starts to do .funny things.
Measured by an observer on Earth, time on a fast-travelling
spaceship appears to have slowed down. (A more detailed treat-
ment of this is really the province of another article, so we won't
go into it very thoroughly)) If someone was to set off in a
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RH Sensar Unit G-

(A} 0-100% RH Scale (permits cor-
relation of RH readings on
B Sensor and Read-out Meter.

A (B) SERDEX Humidity Diaphragm
(C) Transducer (differential trans-

Fig. 2. Operation of
this SERDEX
humidity sensor is
based upon a hygro-
scopic animal mem-
brane forming a
diaphragm.

Transistorized Oscillotor-Demodulator Unit

(D) Transformer Core
(E) Differential Demodulator

(F) Temperature Stabilized Oscilla-
tor (approx. 4 kc.)

(G) Printed Circuit Board

RELATIVE HUMIDITY, RH for short
— this expresses the amount of water
vapour present, compared with the
maximum that could be at the
temperature of interest. (The quantity
of water vapour present would only
apply for a stated temperature}. RH is
expressed as a percentage. For
example, a dry day in the summer
could be as low as 20% whereas when
it is actually raining, it rises to 100%.
The need for this relative unit occurs
because many processes do not depend
upon the absolute water content, but
on the amount that could be absorbed
or liberated from the air. RH is
probably the most commonly used
unit outside of process control areas.

PARTS PER MILLION, PPM — this
expresses the water content by virtue
of the weight of water, PPMy, or its
volume, PPM,,, so it is either the ratio
of the partial pressure of the water
vapour to the total pressure, or else
the PPM,, value multiplied by the
ratio of the molecular weights of water
to the other gas to yield the first value.
Care is needed to define which is
intended, for both wunits are
dimensionless, and appear the same
unless qualified with a (by weight) or
(by volume) statement.

WET BULB TEMPERATURE (no
accepted abbreviation exists) — if a
thermometer has its sensing area
wetted with water (usually with a
saturated wick) and air is -passed
rapidly over it, the thermometer reads
a value less than that of an identical
dry thermometer by an amount
depending upon the relative humidity.
If the air is 100% saturated, no more

moisture can be taken up so the bulb
is not cooled at all. (The same reason
is why evaporative air coolers do not
give as much cooling in humid
weather). This concept is used in the
wet-and-dry bulb hygrometer.

MIXING RATIO — the ratio of weight
of water vapour to dry carrier gas.

POUNDS/KILOGRAMS PER HOUR
— this expresses the absolute amount
of water vapour supplied per hour. For
example, heat treatment of metals
requires knowledge of the water
content in the furnace as this controls
the carburizing process reaction rate.

RELATIVE EQUILIBRIUM
MOISTURE (rem or em) — in the
paper industry, it is the ability of the
fibres to lose or absorb water (the
sorption process) that decides the
shrinkage, tearability, etc. Equilibrium
will eventually occur between the air
humidity and the paper content. To
make it clear that it is the paper
moisture content that is stated, em is
quoted. Hence a lower em than RH
means the paper takes in moisture.

LIMITATIONS OF DEW POINT
MEASUREMENT

Not all moisture measurements make
direct use of the dew point
phenomena but it is instructive to
consider the limitations of the process
for the effects are present in most
procedures.

THE KELVIN EFFECT — In 1870,
Lord Kelvin arrived at the conclusion
that the vapour pressure over a concave
liquid surface is less than that over a
plane surface of the same material.
Water condensing on a surface forms
droplets which produce a curved
interface surface with the surrounding
vapour. It has not been an easy matter
to prove Kelvin's theory, for the effect
is small, but convincing electron
microscope studies of evaporating
lead, carried out at Imperial College in
Londort, have shown it to be true for
lead and gold. The Cambridge Systems
Company of Massaghusetts have
estimated the depression in dew point
temperature due to 30 um dropsize
condensation as 0.005K. Few people
would find the Kelvin effect error a
problem.

THE RAQULT EFFECT — In 1887
Raoult produced a law governing the

Fig. 3. The Yellow Springs Instrument Co. aspirated
psychrometer. The righthand view shows the unit packed for
transportation. Thermistors are used as temperature sensors.
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Sinclair ZX81 Personal Com
that ith
at grows with you.

1980 saw a genuine breakthrough - o
the Sinclair ZX80, world’s first com- o
plete personal computer for under I .
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead 95
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even &
more advanced facilities at an even
lower price. Initially, even we were A
surprised by the demand - over Higher specification, lower price —
50,000in the first 3 months! how’s it done?

Today, the Sinclair ZX81 is the Quite simply, by design. The ZX80
heart of a computer system. Youcan reqyced the chips in a working
add 16-times more memory with the  ¢omputer from 40 or so, to 21. The
ZXRAM pack. The ZX Printer offers  7xg1 reduces the 21 to 4!
an unbeatable combination of The secret lies in a totally new
performance and price. And the ZX  master chip. Designed by Sinclair
Software library is growing every day. and custom-built in Britain, this

Lower price: higher capability unique chip replaces 18 chips from
With the ZX81, it’s still very simple to  the ZX80'

teach yourself computing, but the New, improved specification
ZX81 packs even greater working @ Z80A MiCro-processor - new
capability than the ZX80. faster version of the famous Z80

Ituses the same micro-processor, chip, widely recognised as the best
but incorporates a new, more power- ayer made.

ful 8K BASIC ROM - the 'trained @ Unique ‘one-touch’ key word Kit or built —it’s up to you!
intelligence’ of the computer. This entry: the ZX81 eliminates a great You'll be surprised how easy the
chip works in decimals, handleslogs  geal of tiresome typing. Key words ZX81 kit is to build: just four chips
and trig, allows you to plot graphs, (RUN, LIST, PRINT, etc.) have their assemble (plus, of course the other
and builds up animated displays. own single-key entry. discrete components) — a few howuss

And the ZX81incorporates other @ nique syntax-check and report ~ work with a fine-tipped soldering i
operation refinements ~the facility ¢, qesidentify programming errors ~ And you may already have a suitaiue

to load and save named programs immediately. mains adaptor ~ 600 mA at 9 VDC
on cassette, for example, and to @ Full range of mathematical and nominal unregulated (supplied wit
drive the new ZX Printer. scientific functions accurate to eight  built version).
— _____ decimal places. Kit and built versions come coms=
' @ Graph-drawing and animated- plete with all leads to connect to
display facilities. your TV (colour or black and whés=

and cassette recorder.

® Multi-dimensional string and

numerical arrays.

® Up to 26 FOR/NEXT loops.

® Randomise function - useful for

games as well as serious applications. |

@ Cassette LOAD and SAVE with

named programs.

® 1K-byte RAM expandable to 16K

| | bytes with Sinclair RAM pack.

D . B | @ Able to drive the new Sinclair
R printer.

_— ® Advanced 4-chip design: micro-

e BASIC manual | processor, ROM, RAM, plus master

v 0 e ve- specially wiitten  chip ~ unique, custom-built chip

i compren programe. e MOM e lacing 18 ZX80 chips.
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16K-byte RAM
pack for massive
add-on memory.

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

Use it for long and complex
programs or as a personal database
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example

—{ g | — ||
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.
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the ZX Printer
foronly £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings —particularly

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

M
: .IILII,/I'/////_/'///I. ’,I,

Ry

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connects to the rear
of your computer - using a stackable
connector so you can plugin a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

e e e

Address: L

Name: Mr/Mrs/Miss | ad o)

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY. Orde
I Qty | Item Code ltemgrice Toéal I
I | SinclairZX81 Personal Computer kit(s). Price includes J | T I
| | ZX81BASIC manual, excludes mains adaptor. 12 ~ 49.95 |
Ready-assembled Sinclair ZX81 Personal Computer(s)
I Price includes ZX81 BASIC manual and mains adaptor. 1 69.95 I
| ___Mains Adaptor(s) (B00mA at9 Vv DC > nominal un_re_gulatec-iz‘ 10 - 8.95 I
I . 1BK-BYTE RAM pack. JENE O [ 18 ~ 49.95 I
Sinclair ZX Printer. 27 49.85
I _ 8KBASIC ROM to fit ZX80. 17 19.95 I
I Postand Packing. 295 I
| (3 Piease tick if you require a VAT receipt TOTAL £ |
| *| enclose a cheque/postal order payable to Sinclair Research Ltd, for £ |
| *Please charge to my Access/Barclaycard/Trustcard account no. |
I *Please delete/complete as applicable - I
lease print.
I I
I I
I I

LFREEPOST -no stamp needed. Offer applle:«s to UK only.
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We're pretty generous people here at ETL. We don't just give you an
echo unit, or a phaser, or a flanger, or a chorus unit — this project has
got the lot! Design by Ray Marston. Development by Steve
Ramsahadeo.

he ETI Music Processor is
T designed to atdd any of four
switchselected effects to any

musical or audio signal, these effects
being double-tracking (mini-echo), auto-
double-tracking or ADT (mini-<chorus
effect), phasing and flanging. None of
these effects can be claimed as unique;
it is, however, pretty rare to be able to
get all four effects from a single unit.
The unique feature of our unit,
however, is the way in which its
scanning circuit works

In conventional ADT, phasing and
flanging units a low-frequency
oscillator is used to scan the selected
effect up and down the audio band,
and in all the commercial units that
we've seen this oscillator simply free-
runs so that, for example, a phaser unit
phases continuously and thus
eventually tends to produce a rather
tedious musical effect. Qur unit is
different, because the scan oscillator
can be operated in one of three basic
modes — manual scan, oneshot scan,
or freerun scan. In the first two of
these modes the scanning can be
initiated by either a push-button or a
foot switch, and in each of the three
modes a range of four different scan

Iakl

speeds are available

A Passing Phase

Because of the unusual scanning
generator used in our unit the

n

38

operating effects that a1 music

dream of. Suppose. for exary
you are using the unit as 2 |
the oneshot scanning mode:
case your musical instrusrs
normally play straight tf
with no special effects bewng
Soon as you want to add the
effect to a musical passage
press the scan button or e ©
once, at which point the
noiselessly switch over
electronic switches) to
mode until one comple

phase-up scan cycle s =

then revert to the straigl
mode.

A similar effect is
manual scan mode, ex
unit scans down only
button or foot switch is
and scans back up aga
button/foot switch is r
LED illuminates if the
self-imposed limit in the sca
mode, and a green LED
when the scanner reac
limit and returns to ti
or normal mode oi oper:

Similar kinds of 2
the processor is used ir
flanging modes, with special
being imposed on t
the scanning action is
press button or foot sw W
scanner is used in the
mode, of course, the
imposed continuously, 2s in a

ntiona r -~

the

used in the simple double-tracking
(echo) mode the scan generator is
switched out of circuit and the echo is
permanently present.

MP Use

The complete processor unit is
mains-powered, contains a total of 10
ICs, and is easy to use: the music signal
(with a nominal peak-to-peak
amplitude of at least a few hundred
millivolts) is simply connected to the
unit’s input, and the output of the unit
is then taken to a suitable power
amplifier. The desired musical effects
and scan speed and mode are then
selected by panel-nounted switches
and the input level is adjusted by RV1
so that straight-through operation is
obtained with minimal distortion.
When the unit is used in the double-
tracking and ADT modes, the echo
depth can be varied with RV2: when
the unit is used in the flanging mode,
the flanging level or depth is varied
with RV3

The complete unit can, if desired
be used to add the specified effects to
virtually any audio signal source. The
unit does, however, generate a small
amount of RFI, and if it is to be used
with a radio or tunerderived audio
signal it may be necessary to fit the
unit into a well screened metal case, to
avoid interference; the unit is provided
with a simple RF input filter (activated
by a slide switch) that is intended for
use with radio-derived input signals
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Construction

There should be no problems in
the construction of this project
provided you follow the overlay
carefully, paying particular attention to
the orientation of the electrolytic
capacitors and semiconductor devices.
All components are mounted on a
single PCB except for R24 and C7,
which are hardwired between SK1 and
SW3.

Start construction by assembling
the power supply components. Be sure
to insulate the mains terminals on the
PCB and SW5 with rubber or PVC
sleeving. When this section is built,
connect a voltmeter across the output
and check you get a reading of 15 V
The remainder of the circuit can now
be built.

The Music Processor project is not
particularly difficult to build: the circuit
does, however, incorporate a couple of

Inside the Music Processor. It may /ook as if we had an accident with a plate of spaghetti, but
you shouldn’t have any problems if you follow the overlay methodically.

preset pots and access to a scope and
an audio generator is desirable when
adjusting one of these components, so
that optimum phasing effects can be
obtained.

To adjust PR1, connect a DC O~

DELAY LINE

INPUT

voltmeter between PR1 slider and the
+15 V rail and then adjust PR1 for a
reading of precisely 5 V. To adjust PR2,
switch the unit to the double-tracking
mode, set RV2 (echo depth) to mid
value, and apply a 1 kHz (nominal) sine
wave signal of about 1 V peak-topeak
to the unit’s input. Use a scope to

{(1-4ms}

3

OouTrPUT

o L

TWO -PHASE
NEO GENERATOR

Fig. 3 With a shorter delay time the Fig. 2
circuit becomes a phaser.

DELAY LINE
(1-ams} —0
INPUT DUTPUT
3 _._.l—]._
TWO-PHASE | sLow
vco SCAN
GENERATOR

Fig. 4 This configuration of the circuit
elements causes flanging.

monitor the two signals on the inputs
of R46 and R47 and then adjust PR2

HOW IT WORKS

until the magnitudes are equal.

OELAY LINE
00— (10 25ms)
INPUT ouTPUT
A T
TWO-PHASE
cLOCK
GENERATOR

Fig. 1 Block diagram of the double-tracking
or echo circuit.

o DELAY LINE
{10 25ms)
INPUT ouTPUT
TWO -PHASE SLOW
vco CAN
GENERATOR

Fig. 2 Block diagram of the auto-double-

BASIC PRINCIPLES

The ETI Music Processor uses a number of
basic circuit elements, such as a CCD delay
line, a VCO, a couple of audio mixers and
low pass filters and and a special slow scan
generator to implement the effects that are
available from the unit. In each of the four
basic operating modes of the unit (double-
tracking, ADT, phasing and flanging), these
elements are configured by electronic swit-
ches to give the desired mode of circuit
operation. Figures 1 to 4 show the four basic
configurations of the unit.

Thus; in the basic double-tracking
mode (Fig. 1) the delay line is clocked by a
fixed-frequency two-phase generator to
give an overall delay in the range 10- 25 ms.
The audio input signal splits two ways as it
enters the unit, one path going directly to
one input of an audio mixer and the other
going to the remaining mixer input via the
delay line. Consequently, the output of the
mixer consists of two identical audio signals
that are time-displaced by a fixed amount,
thus giving a simple echo or double-
tracking effect.

The ADT (automatic double-tracking)
circuit of Fig. 2 differs from that of Fig. 1in
that the fixed-frequency two-phase clock
generator is replaced by a two-phase VCO
(voltage controlled oscillator) that can have
its frequency (and thus the delay time of the
line) varied using a slow scan generator. The
ear perceives the audio output signals of
this circuit as two distinct signals with a
variable time-displacement, this being the
so-called ‘chorus’ effect.

The phasing circuit of Fig. 3 differs
from the ADT circuit only in that the VCO
frequency is speeded up to give line time-
delays in the range 1-4 ms. The effects of
this time-delay reduction are quite
dramatic; the ear no longer perceives the
unit’s output as two distinct signals. As the
direct and delayed signals are added
together in the audio mixer, those signal
components that arrive in anti-phase tend
to self-cancel, introducing a series of not-
ches throughout the audio frequency band
(ie a comb filter). With 1 ms delay the not-
ches are spaced 1 kHz apart, and with 4 ms
delay they are spaced 250 Hz apart. These
phase-induced notches are relatively
shallow (about 20 dB deep), but introduce a
pleasing acoustic effect as they are swept
up and down through music signals by the
slow scan generator.

The flanging circuit of Fig. 4 differs
from the phasing circuit in that the audio
mixer is placed ahead of the delay line, and
part of the delayed signal is fed directly
back to one input of the mixer. The conse-
quence of this configuration is that in-phase
signal components arriving at the mixer
tend to add together regeneratively, in-
troducing a series of comb-like peaks in the
audio frequency response. The amplitude
of these peaks depends on the degree of
feedback and can be made very steep.
These phase-induced peaks introduce very
powerful acoustic effects as they are swept
up and down through a music signal via the
slow scan generator.

tracking or mini-chorus circuit.

L
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HOW IT WORKS

THE MAIN CIRCUIT

The main circuit of the unit contains all of
the elements described above, except for
the slow scan generator. Here, IC5 is the
CCD delay line, IC6 is the VCO or clock
generator, 1C4 and IC8 are two-input audio
mixers and IC7 is a low pass amplifier. Input
signals are applied to the unit via level con-
trol RV1; the unit’s clock generator pro-
duces a certain amount of RFl, and R24-C7
canbe used to prevent this RFl feedingback
to the input terminal when the unit is used
with a radio music source. ICs 3 and 9 are
used in the circuit as voltage-controlled
electronic mode selector switches.

In the double-tracking mode, switches
1C3d, IC9b and IC9¢ are open and IC%a is
closed. In this case one half of the input
signal is fed directly to the R46 side of audio
mixer [C8 and the other half is fed to the
R47 side of the IC8 mixer via low pass (22
kHz) mixer 1C4, delay line IC5, and low pass
amplifier IC7. The 1C6 clock generator
operates at a fairly low frequency, with its
rate determined by C15 and the series
values of R37 and RV2; the scan generator
inputis disabled by IC9b, and the second in-
put of mixer 1C4 is disabled by 1C3d.

Table 1 shows the states of the IC3 and
1C9 switches {(which are DC-controlled by
SW4) in the different operating modes of
the circuit. Note here that 1C3d and 1C9a
are activated automatically by the scan
generator circuitry (provided they haven’t
been overridden by SW4), and that these
switches are closed when scanning is in pro-
gress. Also note that, when the unit is used
in the flanging mode and IC3d is closed, the
R35-R36-D5-D6-D7-D8 network is used to

automatically limit the magnitude of feed-
back signals from RV3 to R34, so that flang-
ing does not attain uncontrolled levels.

From Table 1 and the above informa.
tion, the reader should have little trouble in
figuring out the precise methods of circuit
operation in the other modes. Note that
1C9¢ controls the coarse speed range of the
VCO, and IC9b enables or inhibits the input
from the scan generator circuit.

THE SCAN GENERATOR CIRCUIT

The scan generator circuit provides a ramp
waveform to the input of the VCO and pro-
vides control signals to 1C3d and 1C9a of the
main circuit. When the circuit is used in the
manual and one-shot modes the scanning is
initiated by closing either PB1 or an exter-
nal foot switch; the circuit action is such
that the 1C3d and IC9a switches of the main
circuit are normally opened and music
signals are played straight through the unit
{via the delay line) without any special ef-
fects being imposed, but as soon as a scan is
initiated these two switches are activated
by IC2b and special effects are imposed for
the duration of the scan.

The operating theory of the scan
generator circuit is fairly involved. IC1a is
an op-amp integrator circuit and is DC-
biased at half-supply volts by R4-R5. In our
application, the circuit is used as a ramp
waveform generator and its timing action is
controlled by R6, capacitors C1 to €3 and
by the DC voltage on the R7-R8 junction;
normally, this voltage has a value of 5 V but
switches to 10V when PB1 or IC3c are
closed. Thus, the output of IC1a (which

feeds the VCO input of the main circuit via
IC9b) is normally at + 10 V, but starts to
ramp down towards + 5V as soon as the
R7-R8 junction is pulled high by PB1 or
1C3c. As soon as the R7-R8 junction is allow-
ed to switch to + 5 V, the IC1a output starts
to ramp back towards + 10 V again.

The IC1a circuit has four ramp speeds
available, which are controlled by swit-
ching in different total values of integrating
capacitance using SW1. In the fastest ramp-
ing speed, only 68n of capacitance (C3) is
used; in the next speed, 136n (C2 + C3); in
the third speed 218n (C1 + C3) and in the
slowest speed 286n (C1 + C2 + C3).

The output of IC1a is fed to inverting
amplifier IC1b, which has a DC voltage gain
slightly greater than unity, and the output
of IC1b is fed to the inputs of non-inverting
voltage comparators IC1cand IC1d. IC1cis
referenced to + 10 V; IC1d is referenced to
+ 5V and has its output inverted by 1C2a.
The circuit action is such that the output of
IC1c switches high whenever the IC1aramp
generator reaches or exceeds the scan-
down limit, and the output of IC2a switches
high whenever ICl1a is not ramping or
whenever it reaches or exceeds the scan-up
limit; these two states are indicated by
LED2 and LED1 respectively.

1C2¢-IC2d is a simple bistable circuit,
which can be set by a positive pulse applied
across R16 or reset by a positive pulse fed to
D4; the output of the bistable is used to con-
trol switch IC3c. The reset signal of the
bistable is derived from the output of IC1c;
the set signal is derived from PB1 or from
the output bf 1C2a, depending on the
operating mode (selected with SW2) of the
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Fig. 5 Circuit diagram of the main processing circuit.
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PROJECT : Music Processor

L |

scan generator. The output of 1C2a is also
used to control IC3d and I1C9a (in the main
circuit) via 10 ms delay/inverter network
R19-C6-R20-1C2b and R22 and R23. The
overall action of the generator in each of
the three different operating modes is as
follows.

MANUAL SCAN. In this mode of operation
the scanning is entirely controlled by PB1
(or the external foot switch) and the unit
simply gives a scan-down action when PB1
is closed, or a scan-up action when PB1 is
open. The scan limits are indicated by LEDs
1 and 2; switches 1IC3d and 1C9a receive
‘close’ control signals when scanning is in
progress and ‘open’ signals when scanning
is not in progress. SW4a and SW4b deter-
mine whether or not these control signals
are acted upon.

ONE-SHOT SCAN. In this mode of opera-
tion the output of PB1 is used to feed a set
signal to bistable 1IC2¢-1C2d and the input of
the IC1a ramp generator is controlled from
the bistable output via IC3¢c. When PB1 is
momentarily closed the bistable output is
switched high, causing IC3c to close and in-
itiate a ramp-down action; ramp-down is
maintained until the scan-down limit is
reached. At this point the bistable is reset
by IC1¢ output, causing IC3c to open; the
ramp generator then scans back up to the
full extent, at which point the one-shot cir-
cuit action is complete. 1C3d and 1C9a are
again controlled from the output of IC2b
throughout the one-shot action.
FREE-RUNNING SCAN. In this mode of
operation the set input of the bistable is
controlled from the output of IC2a, the
reset input is controlled from the output of

' 11C1¢, and the scanning action is controlled

from the bistable output via 1C3c. The ac-
tion is such that IC1a ramps down (IC3c
closed) until the scan-down limit is reached,
at which point the bistable is reset. 1C3c
then opens and IC1a ramps up until the
scan-up limit is reached, at which point the
bistable is set again via 1C2a output and
1C3c closes again, initiating another ramp-
down action; this process continues ad in-
finitum. Note that, because of the delay ac-
tion of R19-C6-R20 and IC2b, the IC3d and
1C9%a control signals are continuously main-
tained when the scan generator is used in
the free-running mode.

A detail shot showing how C7 and R24 are mounted. SK1 is on the right, and one end of R24 is
soldered to pin 1 (input). The other end of the resistor is soldered to C7 and a wire which goes to
RV1 on the front panel. The remaining wires on SK1 are ground (pin2) and output (pin 3). Closing
SW3 connects the capacitor to ground to filter RFI at the input. If an external footswitch is to be
used, it may be plugged into the mono jack socket on the left of the picture.

TABLE1

OPERATING
MODE

SWITCH STATES

1C9a IC9b 1C3d

1C9¢

Double
Tracking

ADT
Phasing
Flanging

Closed Open Open

Closed
Closed
Closed

Closed
Closed
Open

Open
Open
Closed

Open i

Open
Closed
Closed

2 2]

R2
1008

ouT 1O
PN 11 OF

oS

NOTE
ICT IS TLo8aN

Q1,2 ARE BC109
D1-4 ARE TN4 148

sw2 OPERATING
POSTION MODE

T MANUAL
z ONE -SHOT
] FREE RUN

Fig. 6 Circuit diagram of the scan generator
circuit.
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BUYLINES

Nothing particularly out of the ordinary for
this project; most of the components are

avalllab.le from the norma! outlets. In case Fig. 7 Component overlay of the ET! Music Processor. There's a great deal that fits on the board,
of difficulty, Technomatic and Watford and a great deal that doesn't, so take time and care over construction. Note the large number of
Electronics stock the TLOB4N, Electrovalue ‘blob and arrow’ symbols; some of these represent wiring to off-board components, some are
and Watford stock the PC B-mounting point-to-point connections on the PCB. The latter blobs are the lettered ones; link Ato A, B to B
transformer, and €23 can be obtained from and so on. Remember that R24 and C7 are mounted directly on SK1 and SW3.

Electrovalue. The case we used (order no.
CL2 AD)) can be obtained from West Hyde
Developments for a retail price of £12.94 in-
cluding postage and packing. The PCB can
be purchased from our PCB Service (see
advert on page 76).

240V AC

SW2a
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Swda
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SK1 PIN 3 c22
outPuT) T
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[
oy
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e PB1, SW1 COMMON

AND SK2
Ci16

swil
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<O~ c10
A S ST
| —
RV1 COMMON CONNECTION

(S;/;/Ac RV3 RV3 WIPER TO FRONT PANEL CONTROLS
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PROJECT : Music Processor

m
15V
3va

_ L O
20,21 220n polycarbonate
C5,10,14 100n polycarbonate
Co 10n polycarbonate
c7 2n2 polystyrene
(&} 330n polycarbonate
9,19 33p ceramic
Eedt Cc12 680n polycarbonate
c13 4u7 35V tantalum
N O— - c1s 470p ceramic
c16 150p ceramic
NOTE: C18 220p ceramic
i = ~ c22 100 35 V tantalum
L eO— = c23 1000u 40 V axial electrolytic
c24 47u 16 V tantalum
Fig. 8 Circuit diagram of the power supply for the project.
Semiconductors
PARTS LIST ic1 TLoBaN
1C2 40938
Resistors (all ¥ W, 5%) R29 2k7 IC3,9 40668
. R1,27, R30 6k8 1C4,7,8 CA3140
16,33, R34 150k IC5 TDA1022
43,44 R39 180k IC6 40468
46,47,48 100k R40 120k 1C10 78115
R3,6 10M R41 82k Q1,2 BC109
R4,5,20,26, R50 15k BR1 50V, 1 A bridge rectifier
27,32,36,37 10k : D110 1N4148
R8,12,13, :(\)/ifﬂflome'e;;k logarithmic LED1 0.125" green LED
14,38 47k T 0L Bt LED2,3 0.125” red LED
R9 27k .
R10 820k oks e e AR 4 Miscellaneous
R11.19 1m0 prasotil - AR T 15-0-1‘5 3 VA PCB-mounting
R15 680R Ay A transformer
R17,18 33k PR gfgske:mmm'e e SWi1 1-pole 4-way rotary switch
R21,31,51 1k0 SwW2 2-pole 4-way rotary switch
R22,23,35,42 Capacitors sSw3 SPDT miniature toggle switch
45,49 22k C1 150n polycarbonate SW4 3-pole 4-way rotary switch
R24 1k8 £2.3 68n polycarbonate SK1 five pin DIN socket
R25,28 220k C4,11,17, SK2 Y4 ” mono jack socket

= ETI

SUBSCRIPTIONS |
52

This year we present a new twelve-part, nonfiction .
series — ETI 1981 . .. . .. available from your

newsagent every month.

Forget to buy it this month, or is your newsagent sold |
out?

Why worry when ETI gets to the shop? Sit back and Ll‘. IU-
wait for it to come to you. Take out an ETI B 1\
Subscription. For only £11.25 we'll send you twelve 3’) \
issues of ETI.

S 1 LA Ll
.

To claim your years’ supply of ETI, send your PO or |l
cheque direct to :

ETI Subscriptions Department,

513 London Road, %>  EStethoscope
Thornton Heath, L N Automatic
- foauency

Surrey CR4 6AR.
Tel: 01-684 3157.

\
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The highly acclaimed D100 loudspeaker is an ideal
‘second speaker’ for use in the dining room, bedroom —
or anywhere else you need music! itis diminutive in
size, but has a big sound! Using versions of the
‘Minimax 2° drive units — but in a slightly larger cabinet
(still less than 8” x 7” x 11" ll) the D100 provides a
truly hi-fi performance at a lo-fi price.

This reader offer is an unrepeatable opportunity — at an
unrepeatable price — to add this amazing little speaker
to your system. The sound quality is outstanding; the
mid-range being clear and detailed and the bass
response exceptional for the size. Colouration is
parbcutarty low in this design and as a consequence the
D 100 sounds much larger than it actually is! There is no
trace small-box’ sound that bedevils many
competitive designs

ng is high, up to 50 W programme —
whach mskes D100 an ideal match for a “‘micro’’
syste— — weed any system where size is an
IMPoriErs consiieration.

The power

At tres gree afford not to have a pair?

IDEAL FOR UPGRADING — OR
AS A 'SECOND SPEAKER’

TYPICAL SPECIFICATION

Recommended Amplifier Power: 10-25 watts RMS per channel. In
general they need between 8 & 10 watts RMS per channel for every
1000 cu/ft. of room space. Impedance: 4-8 ohms. Frequency
Response: 90 Hz-18 KHz + 5 dB. Finishes: Real teak or walnut
veneer with black frets. Size: 7% " deep, 6% " wide, 11~ high.
Weight: 3.5 Kg. (7Ib. 90z.} each 8 Kg. {1 7Ib. 80z.) per pair/packed.

To ETI Loudspeaker Offer,
145 Charing Cross Road,
London WC2.

Please send me
o&p per pair.
! enclose a cheque/PO made payable to Modmags for £

. pairs of D100 speakers at £29.95 per pair, plus £2.96

Access

ORDER BY POST WITH

VISA

BARCLAYCARDIACCESS,
4929 | |
5224 | l

Please debit my account
Signature:
Tick choice of veneer: Teak [_.] Walnut
Name
ICAPITALS)

Aodress
(CAPITALS)

Prease note that the offer app}ies to UK ma;'nlan.d on)y: allow 28 days for delivery.
M @ I NN Ay NN BN GEN GNN GO GED (BN S AN Sam GHD SO SAN SAN BN BAN
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FEATURE

ENGINEER'S GUIDE

TO BASIC

Computing is all about data - numbers to be processed, constants
for calculations, strings for the manipulation of groups of
characters. Stewart Fleming looks at the various methods of data
storage, the limitations that these cause, and how the problems may
be overcome.

n this second article an attempt will be made to describe the
types of data item that can be handled by BASIC programs,
and then to classify BASIC instructions, statements and com-
mands according to their function. Throughout the series com-
. parison will be made between different BASICs and we will
describe how particular operations may be effected in different
versions of the language. We will also look at some of the ways
in which floating-point operations may be carried out using in-
tegers and strings only. The topics covered will be illustrated by
complete examples, even if this means occasionally ‘jumping
ahead’ a little.

BASIC allows three main types of data: integers, floating-
point numbers and strings. For each of these types a code is used
to convert the item to be represented into a collection of bits
which may be stored and moved around within the computer.
Let’s look at the three types one by one.

Integers

These are the positive and negative whole numbers in-
cluding zero. The positive sign, +, is optional when represen-
ting the positive numbers or zero both in ordinary arithmetic
and in BASIC — thus — 37, 42, +42, —0, 0 and +0 are all in-
tegers. Computers allow only a subset of the integers — often
— 32768 to + 32767. This is a result of the binary representation
of integers within the computer. The binary system is the two's
number system — thus using two eight-bit bytes, say:

5,, = 101, = (0000000000000101),
1stbyte  2ndbyte

The subscript after u:e numbers indicates which base we are
counting in.

Negative integers will be represented in a variety of ways. A
common one is the ‘two’s complement’ method in which the
negative number is represented by the corresponding positive
binary number in which the 0s have been converted to 1s and
vice versa (a process known as inversion) and 1 added to the
result.

Hence - 5,, = (1111111111111010 + 1)

= (1111111111111011)2,sc

2's complement
omplement

(Carrying out this process again on the number just formed gives
us the original positive number, as the reader can readily
verify.)

The left-hand bit is considered to be a sign bit — 0 means
positive and 1 negative. It follows that the largest positive two-
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byte integer is

oMM, =25—-1 = 32767,
and the largest negative one is

1000000000000000, = — 7's = — 32768,

(as can be verified by inverting the bits and adding one.)

Another method of representing negative numbers known
as the ‘one’s complement’ method simply inverts the bits of the
corresponding positive number. This time the range will be
— 32767 to + 32767 (one less than the 2's complement system)
and there will be two ways of representing zero:

+0,, = (0000000000000000),
0, =(mmmnmmny,

A third way is the ‘sign and modulus’ method where the most
significant bit (the left-most bit) is taken as a sign bit
(0 = positive, 1 = negative). Thus:

+5,, = (0000000000000101),

SIGN"
BIT~ MODULUS

'—‘—
—5,, = (1000000000000101),

Mention should be made of Acorn Atom BASIC which uses four
bytes for each integer and therefore has a much larger integer
range than most BASICs. Acorn BASIC also allows the represen-
tation of integers in the hexadecimal notation (base 16) provid-
ed the number is preceded by the hash (#) symbol. Hex-
adecimal uses the digits 0to 9, and also the letters A to F for the
numbers 10 to 15. An example of a number in hexadecimal is

3F, =(3x16 + 15}, = 63,

This would be represented in Acorn BASIC by #3F.

The Real Thing

Real numbers are all the numbers that may be represented
in decimal notation. (Note, however, that some real numbers —
including e and m — would require an infinite series of
decimals and hence are not strictly representable). The integers
are representable in decimal notation and are therefore includ-
ed in the real numbers. Examples of real numbers are: 0.25,
— 73.420,50,5,0.33333.

45
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A common way of representing real numbers is in ‘scien-
tific notation’ (a form of decimal floating-point), where the
number after the letter E is the number of places to the left or
right that the assumed or actual decimal point in the number
before the E has to be shifted, eg

1E4 = 10,000
1E—4 = 0.0001
2.6E8 = 260,000,000

The ordinary and scientific representations are both al-
lowed by BASIC. Within the computer, however, BASIC will
store real numbers using a binary floating-point representation.
In this notation, a real number y will be represented by the two
numbers a and n where

y=ax2

and a is known as the mantissa, n is an integer known as the ex-
ponent.

By convention, the magnitude of the mantissa lies in the
range .1 <a<1base2, ie V2 <a<1base10. This isknown as the
‘normal’ form, and the representation is called ‘normalised
binary floating point’. Both mantissa and exponent may be
positive or negative. The method of representing negative ex-
ponents and mantissas may vary from machine to machine —
thus a manufacturer might use 2s complement for the mantissa
and sign-and-modulus for the exponent. Furthermore, a fixed
number of bytes will be allowed for the exponent and for the
mantissa.

In binary floating point, the number 5125  would be
represented as

0001 20 == elpomnt
mantissa

The exponent, 011, (=3,), means that the binary ponnt of the
mantissa has to be moved three places to the right to give the
number 101.001, (= 5125, ). Using a one-byte exponent and
three bytes for the mantissa would give

[ 00000011 | | 10100100 | 00000000 | 00000000 |

exponent mantissa
implied

binary point

For example, the PET microcomputer uses five bytes for each
floating-point number — four for the mantissa and one for the
exponent. Research Machines’ BASICs use three for the man-
tissa and one for the exponent.

The iact that real numbers are represented in the com-
puter’s memory in this format has important implications, both
for the range of numbers allowed and for the precision with
whuch they are stored.

Range

The range of the numbers is limited by the largest value
that the exponent can take. Since this is in binary, and the con-
version roudme will make some rounding assumptions which
may be man sacturer-dependent, the range of real numbers in a
particudar BASIC will only be specified approximately. For ex-
ample, the mmnge may be specified as approximately —10% to
+ 10", or @ven 2s approximately (—10® to —10°%), (10* to
107] In the [=5er case the number zero has been excluded as it
cannot Je repessented i the strict normalised binary floating-
poent formn, slich reguires a mantissa with a magnitude bet-
ween 2 hall and ane base 10)

Some BASICs get round this by using the method of a
‘characteristic constant’, a fixed value which is added to the ex-
ponents of all floating-point numbers in order to make the expo-
nent positive. The number zero is thentreated as a special case,
being given an exponent of zero, even though its mantissa may
be non-zero.

Precision

The precision with which floating-point numbers are stored
is also limited. Even granted that a particular real number may
fall within the range allowed by a BASIC, the precision with
which it is stored may be reduced by:

® the fact that some real numbers are not capable of exact
representation as decimals. For example, 7 = 3.14159 to six
significant figures, but it is not capable of exact representation
however many decimal places we take.

@® rounding errors which may occur in converting the real
number (or its decimal approximation) into binary. This is a con-
sequence of the fact that the normalised binary floatingpoint
representation uses just a subset of the allowable real numbers
(for the mathematically minded, it is actually just a subset of the
rational numbers occurring within the range specified), and we
are limited to trying to find the closest allowed number to the
original real number.

We describe this uncertainty by specifying that the real
number is represented to a particular number of significant
digits — this is known as the precision. The precision will de-
pend on the number of bytes used for the mantissa, and (as one
might expect!) the rounding process means that the precision
can only be approximately stated; a precision of at least nine
significant digits or a precision of six-seven digits, for example.
As a result, BASICs restrict the number of digits allowed in the
representation of a real number — whether or not scientific
notation is being used. In PET BASIC, for example, ordinary real
numbers are to be of 10 or fewer digits.

For certain applications (eg the solution of differential
equations using finite-difference techniques), high precision is
necessary, and this might affect your choice of machine. Some
BASICs cater for this by offering a ‘double-precision’ facility in
which real numbers are represented with a much larger man-
tissa (and therefore more accurately). For example, the TRS-80
normally limits numbers to six significant figures, but a number
specified as ‘double precision’ has 16 significant figures. The in-
accuracy involved in the representation of real numbers has im-
portant implications for ordinary BASIC programs too, as will
be made clear in a later article.

Stringing Along
Strings are groups of characters contained within quota-
tion marks, ie

"FRED 5" *THIS ISASTRING"

Strings may contain the letters A-Z, the digits 09 and a number
of other characters including space and

1.2 = * £ ([ ).

Other characters, some of which cannot be conveniently
printed (such as the 'bell’ character), may also be included, but
not readily represented in a BASIC string.

Some BASICs do not allow quotation marks within the
string: for example,

"HE SAID "THISISASTRING"” ”

is not allowed. Others will allow, for example, single quotes as
string delimiters, or a double quotation mark within a string
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bounded by single quotes. Acom BASIC gets round this by
representing a single quotation mark within a string by two
quotation marks, thus

1T°"S A KNOCKOUT”

In certain instances (eg in conjunction with a DATA statement)
the surrounding quotes may be omitted.

How Long. . .

The length of a string 1s the number of characters contained
within it. A string of length zero s known as a null string, and the
maximum length that a string can take may vary between
machines, but is usually 255. Each character occupies one byte
of storage in memory, and s represented by a numeric code
which is usually a superset of the ASCII (pronounced as in Ar-
thur) code (American Standard Code for Information Inter-
change). Thus, for example

A = (1000001, = 65,

BASICs will also store a start address (the address of the first
character) for any string that occurs within a BASIC program or
that is created by a BASIC program, together with some addi-
tional information such as the length of the string.

Some BASICs store an ‘end-ofstring’ character as part of
the string. Acorn BASIC, for example, adds the ‘return’ character
(ASCII code 13) to its strings, but this is not included in any
length-ofstring calculations. Some oi the characters within a
string may be used by BASIC to carry out operations such as
editing the screen — these are known as control characters —
and others may be used to display particular shapes on the
screen (graphics characters). More about them later.

Data Selection

Although there are three types of data item available, in-
tegers, floating-point numbers and strings, not all BASICs use all
three. PET BASIC does, and stores numbers as integers rather
than floating-point wherever possible. Research Machines’
BASIC has only strings and floating-point numbers, while Acorn
and Apple both offer BASICs with just integers and strings. With
the Acorn, the user can purchase an extension ROM that gives
him floating-point facilities; the Apple user can purchase a dif-
ferent version of BASIC stored on disc.

We will now consider ways in which floating-point opera-
tions may be implemented using an integer BASIC. Possible ap-
proaches are:

® writing BASIC subroutines to convert real numbers stored as
strings into a decimal floating-point representation which uses
the integers 0-9 only, to carry out arithmetic operations on these
numbers, and to convert them back. (Such a program, written in
Acorn BASIC, is listed in this article. This program will be
described fully, and the algorithm it uses discussed, in the next
article, which will also deal with structured programming and
thus enable the routines to be written in any BASIC supporting
integers and strings.)

® writing the subroutines in assembly language or machine
code, thereby speeding up the arithmetic operations.
However, if the user requires a lot of floatingpoint numbers and
operations in his applications, he would be well advised to
choose a BASIC better suited to his purpose.

The program listed here works for real numbers up to 10
characters long, but not in scientific notation. Numbers are
stored to a precision of eight decimal digits. The addition
subroutine will register an overflow condition if addition pro-
duces a sum greater than 9999999999999999999, or less than
—9999999999999999999. The program stores its floating-point
numbers in the following format:
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247.8 = + 2478x10°

/|i[43[2]4|7[3|0|0}[0|3ﬂ

L
exponent f mantissa®
ASCH! code for +

,1‘2]45 7{8]0Jofo]o]o[o] —0.0078 = — 78x10-2

exponent f mantissa®
ASClI code for

Sample runs of the program look like the examples below, with
the user entries in bold type and the computer responses in
medium.

>RUN

ENTER FIRST NUMBER
256.3

ENTER SECOND NUMBER
1—47

ANSWER IS + 51.600000
ENTER FIRST NUMBER
16666666666666666666
ENTER SECOND NUMBER
15555555555555555555
OVERFLOW

>

Constants And Variables

Numbers and strings which occur ‘as themselves’ within a
BASIC program are known as constants. Numbers and strings
may also be represented symbolically using variables. Variables
will be the subject of a later article, but for now, a BASIC
variable is a name which represents and identifies an area of
storage containing a valid string or number. We may concep-
tually view the variable as a box containing a value.

X

In this example the variable X has the value 3.5, though at a later
stage it may contain a different value — hence the term
‘variable’. The BASIC programmer can thus refer to values by
symbolic names, and is freed from the task of keeping track of
the specific memory locations where his data is stored.

Classified Items

We have already classified BASIC instructions as being
either statements or commands (see last month) — broadly
speaking, statements are operations to be performed by a pro-
gram and commands are operations to be performed on a pro-
gram. In addition, all BASICs offer built-in programs known as
functions which carry out useful specific operations/on strings
and/or numbers. For example, we might have functions to work
out the length of astring, or to calculate the tangent of an angle.

So we may classify the items that may occur within BASIC
or will be accepted by BASIC as:
® constants
® variables
® commands
® statements
® functions and operators (operators include +, —,/, =, >
etc)

Commands may be further classified as creating or modifying
programs (eg NEW), executing programs (eg CLEAR, RUN); or
storing and retrieving programs (eg LOAD). Statements may be
classified as assignment(eg LET); definition (eg DEF FN); control
(eg IF. . . THEN), input/output (eg PRINT); graphics (eg SET,
PLOT), memory reference (eg PEEK, POKE). During the re-
mainder of this series we will be looking at each of these areas.
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A Last Word

Last month’s program can be vertically compressed to fit

on a smaller screen (eg TRS-80) by inserting the lines
341 LETV=V])2

342 LETW=10

and rewriting

480 FOR K=W TO 1 STEP —1

There was also a small factual error which crept in — the
early computers with a’Harvard’architecture were ENIAC and

Mark 1

100 GOSUB 1140

110  PRINT “"ENTER FIRST NUMBER""

120 Z=5,GOSUBI

130 PRINT “ENTER SECOND NUMBER""
140 Z=8;GOSUBI

150 $0="24=25+28"; GOSUBa

160 Z=4; PRINT "ANSWER IS”; GOSUB p
170 GOTO 110

180 END

189 REM ""STRING TO F-P NQ. **ttotorersssessescccscancncce
190i  INPUT $22(2)

200  LET $X =$Z2(2)

209 REM *"WORK OUT SIGN*®t*sssseseeersstosssassscsance
210 IF CH$X < >45 AND CH$X < >43 THEN YY{(Z*10+1)=43;
GOTO 240

220  YY(Z°10+1)=CHS$X
230 $X=8$X+1

240 $W=3$X
249 REM "°WORK OUT EXPONENT AND ELIMINATE DECIMAL
PO'NT ----------------------------------------- ‘seessssas

250  LET M= LEN(X)

260 FORI=1TO LEN(X)

270 IF CH$X < >46 THEN GOTO 300
280 LETM=I-1

290 GOTO 320
300 LET$X=$X+1
310 NEXTI

320 LET$SW+M=""

330 LET $W+LEN(W) =$X+1

339 REM ""ELIMINATE LEADING ZEROS**"**""* S e e
340 FORI=1TO LENIW)

350 IF CH$W < >48 THEN GOTO 380

360 LET$SW=$W+1

370 M=M-1

380 NEXTI

390  YY(Z°100=M

399 REM “"PUT MANTISSA IN ARRAY®""****°°* " Taga s Rl

400 FORI=2TO9

410 S=CHsW

420 LET S=S-48

430 IFS<OTHENS=0
440  YY(Z°10+1})=S
450 LET$W=$W+1

460 NEXTI

470 RETURN

478  REM *"F-P NO. TO STRING®t*serrrrorrsesssonescssssnces
479 REM *"TEST FOR ZERQ®* oo resresesssosssssccs asseese
480p IF YY(10°Z+2) =0 THEN $22({Z) ="0.0"; GOTO 630

489 REM °°FIND SIGN OF NUMBER*®*****" i I A e P
490 IF YY(10°Z+1)=43 THEN $22(Z)="+", GOTO 510

500 $Z2Z(Z)="-"

SR REM S5 ARPEND AL EF T DI GRS £ 2o e = e oo o e L
510 IF YY(10°2) < =0 THEN $ZZ(Z} + LEN(ZZ(Z}) = “0"; GOTO 560
520 FORI=2TO YY{10°2) +1

530 IF I>9 THEN $22(2Z) + LEN(ZZ(Z})) = "0"; GOTO 550

540  $ZZ(Z)+ LEN(ZZ(Z)) = $UUIYY(10°Z + 1))

550 NEXTI

559  REM " APPEND DECIMAL POINT *2cesesrsrrresses PR
560  $ZZ(Z) + LEN(ZZ(ZN) ="."

569  REM °*APPEND RIGHT DIGITS® tt et reresreerrerossosces

670 IF YY(10°2) +2>9 THEN $2Z(Z) + LEN(ZZ(Z)) = “0"; GOTO 620

580 FORI=YY(10°2)+2T09

590 IF ) <2 THEN $2Z(Z) + LEN(ZZ(2)) = “0”; GOTO 610
600 $ZZ(Z) + LENI(ZZ(2)) = $UULYY(10°Z + 1))

610 NEXT!

620 PRINT $2z(Z}'

1000
1010
1020
1030
1040
1049
1080
1060
1070
1080
1030
1100
1110
1119
1120
1130
1139
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250

RETURN

REM **WORK OUT NUMBERS TO BE ADDED""**“*"**"*""
DIM KKi2}

L=0

IF CH$O <48 OR CH$O >57 THEN GOTO 690

S=CHS$O

KKIL) =S -48;L=L+1

$0=3%0+1

IF L<3 THEN GOTO 660

REM **ADDITION OF F-P NOS. *t e eseeserssssossocccns
REM **INITIALIZE ARRAYS **stotteserossstosesccscanas
FOR1=1TO 39

RR{l) =0

SSt=0

TTh =0

NEXT i

REM ** PUT NOS. IN RR AND S s teosreeresccsacss
FORI1=0TO7
RR(20-YY(10°KK{(1)) + 1} = YY{10"KK(1) + | + 2}
SS(20-YY(10°KK(2) + 1) = YY{(10°KK(2) + 1 + 2)

NEXT |

REM °°"TAKE 9'S COMPLEMENT WHERE NECESSARY*®***** 2
IF YY(10*KK(1)+ 1) =43 THEN GOTO 840

FORI=0TO 39

RR(l) =9 — RR(N

NEXT |

IF YY{10"KK(2) + 1} =43 THEN GOTO 880

FOR1=0TO 39

SSih=9-SS{h

NEXT |

REM °°ADD RR AND SS AND PUT RESULT INTT*®***""***
C=0

FOR1=39TO O STEP -1

TTi =SS +RRI+C

IFTTU>9THEN TT (=TT{I}-10; C=1; GOTO 930

C=0

NEXT |

REM °°PERFORM END-AROUND CARRY*®*®°°*seossrscce
FORI1=39TOOSTEP -1

T =TT+ C

IF TTi) <10 THEN GOTO 990

TT=TTH-10; C=1

NEXT |

REM **TEST FOR OVERELOW?® *******ssseessscssssesscne
IFTTI0l< >0 AND TT(0) < >9 THEN PRINT "OVERFLOW"’;
STOP

REM °"TEST FOR SIGN. TAKE 9°S COMPLEMENT tF
NECESSARY 22 sessssoeecosscscscscnnccccsscsasaane
IF TTI0} =0 THEN YY(10°KK{0} + 1) = 45; GOTO 1050
FOR1=0TO 39

TH=9-TT

NEAT

YY(10°KK(O) + 1) =45

REM **“WORK OUT MANTISSA® " eeeeesssssesscsoscasas
FORI=0TO 39

IF 7T < >0 THEN GOTO 1080

NEXT |

FORJ=0TO7

IF 1= J>39 THEN YY{10°KK(0} +2+ J}=0; GOTO 1110

YY(0 KKO)+2+ N =TT+ J)

NEXT J

REM *“WORK OUT EXPONENT * " s sosssssescscscssans
YY(10°KK(ON =201

RETURN

REM **INITIALIZE ARRAYS * "* rsoossasserstrccnconcs ve
DIM YY(99), RR(39), SS(39), TT(39), O(15}

DiM UU(9)

FORN=0TO9; DIM B (1); UUIN) =B; NEXT N

SUUI0) = "0”; $UU(1}="1"; sUU(2) = 2"

$UUI(3) = "3"; $UU4) = "4"; $UUI(B) = “B”

$UUI6) = “6~; $UU(7) = “7; $UU(B) = "8"; $UUI(9) = "9”

DIM ZZ(9), X{19}, W(19)

FORN=0TO9

DIM J(19)

ZZIN}) = J

NEXT N

RETURN ETI

Program 1. Performing floating-point addition in Acorn Integer BASIC.
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POWERFET AMPLIFIER

Elegant Simplicity

Advances 10 high technology should make hie simpler A
Clultered power amplifier board may well perform superbly
but fts busy elaboration 1s an ndicalion that s design s
pushing the hrmit of ts component technology

There are now many first ¢lass bipolar power amps on the
market. Al of them are complen and consequently expensive
Any agditional improvements in the areas where they are
weak (e g H.F._distortion) can only be cbiained withyet fusther
complenity and cost

Only 3 new techhology can provide the sort of “quantum

PFA 80

(toow plus jump” in component performance necessary 10 reduce the
E clutter on the board, reduce the cost and make the highest fi
into 842} once more atfordable

Powerfots

So far 29 semiconductor turers have
are something special

Their enormous power gains ehminate convennional drive ¢ircunry in power amps. permitting
dehghifully simple designs Thes freedom from secondary breakdown and their tendency to
shutdown when thermally oversiressed, result in wnherently stable and destruction-proof outpur
stages. nol needing proteclion circuitry And perhaps best of ali, their lack of charge storage make
producing amp! s of wide dth and lo'x distortion even al high

nthis new gy Clearly powerfets

them tast and respon:

frequencies

PFA 120
{150W pilus
into 8!

Components avallable 300W INTO a¢2)

The PFA 1s perhaps the perlect reahisation of the classic powerfet amp design The superb PCB
allows the use of either one or two pairs of output devices, providing easy expandabilily for those
starting with the smaller system (The extra cutput pair of the PFA120 resulls in lower mstortion
and improved efficiency. particularly into low impedance loads)

The components used in the PFA have been chosen with extreme care The lowest noise input
devices and lowest distorlion gain stage devices were selected regardiess of cost 140Vpowerfels
were chosen against the more usual 120V 1o give «Mproved safety margins

Has seven years
of success gone

heads?

"MINIMAX 2

With the Minimax 11, Videotone revolutionised the market

Power Amp PAN 1397

A high quality 20W power amp boardbased on the HA 1397 Easily moditied for bridge operalion
providing high powers from low supply voltages
Specification Y

Output power RMS 20W in1o 85L at - 22V . PAN
20W into 482 - 19V 1397
THD 002% at 1KH, 1W 10 12W
SNR 90dB
Input 100mV 1nto 50K
Cost 1Buht ‘m £5.80 {P. & P. 40p)
\

0

PSU.101 Power Suppty Buatdtor 1 2 PAN
13975 Provides 22V a1 3 127V wi

PSuU o
101 PAN 1397). (Built} £3.95, P/P 40p.

Mains transformer for above 17-0.17v 50VA £395 (P.&P.£1)

Pre-amp PAN 20
The design 1s unique Equalisalion 1S applied Sﬁeci'icalion
after a flat gain stage. resulting 10 one of the BW 20H, 30KH, - 148

best noise performances available Superb THD 0003°. 1yp

overlpad hgures are ensured by a front end atrated o p

Incorpurating a special gan attenuator con SNR B5B (ret SiV RIAA
trot tvof . 2 control 10 you') The inputs are 10548 (ret 100V 1inat
uncommified and can be used with any Vs 20v

combinanion ol signal sources in the 1ImV 10 Outpui 1V ichns at - 2018y
10V range RIAA equatisation is provided for Cost

mag PUs and space on the board 1s available fbuitt board £4.75 2 newn

for aifferent equalisatons ~ less conir {P. 8 P. 40p)

as though something had been
taken away. It had, the colour-
ation had gone.'  Comparative
test OCTOBER 1975.

HI-FI ANSWERS

Their modest appearance and
price disguise their startling
abilities. Never have we heard
such a small speaker sound
50 big!” JANUARY 1975,

PRACTICAL HI-Fi & Audio
""The depth, clarity and open-
ness of sound produced is
quite astonishing”. JUNE ‘75
WHAT HI-FI

““. . the abitity of the Mini-

Soecitication PFAB0 pratzo by establishing.an opening for small, high quality §peakers.
RF;;A.S”T;zss: BOW (Vs - 50V)  120W fvs - 55\ Natgr?l evolution ha's .brought a.bout the nefw.h./llmma)‘( 2,
THD <0008 =0005 retaining all the qualities of clarity and sensitivity. This
el T ot | ideal combination of size and performance is a proven
SN:R_‘“R 12048 success, acclaimed by the press and public for seven years.
::a::" o ié%: 4s POP_UL/_\R HI-F! In max to take a lot of power and
Ve Jov *Switching to the Minimaxs’ still sound good could be
Cost from any of the others produc- decisive’’” — Comparative test,
burl €15.95 £2285 pgp g5, ed an open and natural sound APRIL 1977.
kat) £13.95 £20.85

PRACTICAL HI-FI

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

JANUARY 1981.

Specification:

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

80Hz — 20KHz15dB.

Finish: natural teak, veneer
with black frets.

Size: 10 7/8" high, 6 3/4"* wide
71/2° deep.

Weight: 4.1 Kgs (9 Ibs) each.

ONLY £69.95 A PAIR

® We welcome callers to our South London Showroom

for demonstrations-

® Engiries and information phone: 01-690 8511, Ex. 32
® All products are only available direct or from selected
authorised dealers throughout the U.K.

WIDEOTONE 938 CROFTON PARK ROAD
LONDON SE4.

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

THE POWERFET SPECIALISTS

J. W. RIMMER

Mail ordet only to:  ssimsns W= ] ---------
Dept ETI/11, 148 Quarry Stre'et, Lgverpool L25 6HQ. r 7
Telephone: 051-428 2651 Post to: Videotone, Crofton Park Road, London SE4, ETN
Technical enquiries: l NAME l
367 Green Lanes, London N4 1DY. Tel: 01-800 6667
I ADDRESS l

L-----_------J
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100 CIRCUIT

A circuit bonanza in our latest supplement — 100 circuits for
designers and experimenters. Tim Orr has been labouring long into
the night to produce this comprehensive reference work, covering
all aspects of electronics from analogue to digital. If you're stuck for

ideas, this is the place to look first.

1
Precision VCO

i1
Vi,  O—Ww '
(NEGATIVE Ry 1N4148 an7
070 10V) 100k
1%
—AAAA—4
100R
SCALE FACTOR
TRIM ) -
ak7 12k
%’——’
Il
Rs 2 8 1 ~ W an7
D= =
+15V  5k1 RC4151 (RAYTHEON) |5
LM331 (NS)
2k2
OUTPUT

+16v
F = (— V,,)l2.09 x (Ry/R,) x 1Ry C;) Hz

Maximum frequency = 10 kHz
Linearity = 0.05%

Response time = 10 us
Op-amp powered from + 15V

2

Triangle/Square Wave Oscillator

o
SCHMITT TRIGGER

200k

— —V +10V
ﬂ L
a . -10v
e B
A /\//\ =
> BV
n &< 10k FREQUENCY
POT
Y0R

Owipes Bmpesey B = pot fraction)/2RC

Pot Eacifnw caw S 1/100, giving a 100 to 1 range from the pot
Sestaifle T=gmr=ory mepe = 0.01 Hz to 50 kHz

R sp-omge | oa f

S8

3

Low Dissipation Regulator

+Ve UNREG
IN

O
, g T
2

78XX O +Vee
R [+
o 2D1 ]-470n J TWOn{) o

Using an external transistor to reduce the input voltage and power
dissipation to a safe level.

4
Basic Op-amp Building Blocks

Vin =
Vour

Inverter
Voltage gain = —1
input impedance = R

Voltage follower/buffer
Input must have a DC path to ground

Vour

Non-inverting amplifier

v
el Input must have a DC path
to ground
RA Voltage gain = (RA + RB)/RP

RB

Inverter/non-inverter amplifier
Voltage gain = +1 with

SW1 open
Voltage gain = —1 with
SW1 closed
O—"\ Vour
Vi RA Inverting Amplifier
Voltage gain = —RB/RA
/S8 Input impedance = RA

ET1100 CIRCUIT SUPPLEMENT




FEATURE

SUPPLEMENT

5

Audio Power Amp

6
Linear VCO

*Vee Vin R
(CONTROL} 100k
npuT O—{ F2" (F_ﬁ:o
+*
4 LM380°
o 3 14 470u
VOLUME 8 _ +tyosv
2R7 LA oyteyt
4R MINIMUM
== 100n
* NATIONAL
SEMICONDUCTORS
BC182L
AAAA
Voltage gain (fixed) = x 50 (34 dB) M0

+Vccrange = +8Vito +22V
Typical quiescent current = 7 mA

Output power = 2WS5 (with speaker = 8R, heatsink fitted)

6v

2  SIMPLE DAC

CK 4024B

\
—W 2 — Q1 Q2 a3 as [7
CA3080
cOMPARATOHH——L U AR SR

RESET
T-O +6V

10k
L

16 SECTION
STAIRCASE

22k
iin

A

TONE BURST RATIO
INCREASES TONE 3URST
LENGTH IN 1 CYCLE STEPS

10k

6V

10k 10k [:5—

Triangle and square wave outputs

Output frequency F = (1.667 x 10-7 x V,)iC Hz

If C = 1n0 and V,, = 10V, then F = 1.66 kHz

Changing both R’s from 100k to 10k will increase F by x 10

For low frequencies use TLO81 op-amps
Frequency range 0.1 Hz to 10 kHz

Vin ©
CONTROL

390k
240k e A A
120k] 62k | 30k 3 COMPARATOR
* WITH
+6V (\§ T ] HYSTERYSIS
v, AUDIO
18K fl ETiode INPUT

4Vpp

100R
+12v
CONTROL

BREAKTHROUGH
ADJUST

BF2443

D

3F2448
s 1N4148
/ 22k
ANALOGUE
SWITCH 27k
) 8V

ETI 100 CIRCUIT SUPPLEMENT

OUTPUT
]

N\ —8

Variable Length Tone Burst Generator

Input is a sinewave or any other periodic waveform, maximum level
% 2V, maximum frequency 100 kHz

Output is a tone burst variable from one cycle on, 15 cycles off to 15
cycles on, one cycle off

All devices powered from = 6V

51



9

100 PROM MAINS
101 +12v l;l
Dlgltal CIOCk o/C F(F)gR'IZZ}‘QER 100k M
te ,
“=33] sET sLow 12/24HR CLK SELECT 50M: o ,,sf’zv
FORMAT INPUT 23 l‘ 5 }
mms3azAn Vss
*Vss |55 34SET FAST {RS 307 115) i
1)
2 5 6 I8 [7 |9 I3 |8 |3 s [12 [1a [0 [0 8 |18 |22 |21 |20 e |7
: ALL &5
+c a b [ e 9 [] d+a e f a 1: d e q
HOURS (TENS) -
i HOURS (UNITS) com  MINUTES (TENS MINUTES (UNITS) (. o T
CATHODE
7 SEGMENT
LEDS
1 O COMMON CATHODE
LED DISPLAY
Keyboard Encoder And Display @W com
The MC14495 is a latch/decoder/driver. it decodes 0 to 9 and A to F. a
b ¢ d e t
=y 13 14| 5] 1] 2] 3
l wi _LlOOn a B TIcHId) W° t 9
2 o
e Vv,
Ts "[; 5 L 7 [ ) Y
GND v 2 MC14495
= g(E)uNcE Sﬁm ! (MOTOROLA)
AVAILABLE | 13 GHD
= 8
OE D B A
- ot o 10 l 5
va
A D
- 14 MSB
v3 (NATIONAL SEMICONDUCTOR) [ [ L p
3 chis [ T
3
3 Y2 B 16
s [ A
V1 Py LI —- o
. x4 x3 X2 X1
7 8 10 1
| ‘ - Lok Low Current/Precision Supply
| R1
Band gap 94918 LM313
w Lelofelr reference
eher I | 2 Operating 50 uA to 5 mA 500 uA to 20 mA
current
b RS §Sa ] Dynamic 1RO OR3
JUEE impedance
Temperature 30 ppm/°C 100 ppm/°C
MATRIX 1
- NATSIX coefficient 7
Breakdown 1v22 1Vv22
voltage
e 100uA . _ ; J
(@BATTERY) The LM324 is a low quiescent current, ground sensing op-aritp
R \% = 1.22 (R1 +R2)IR2
iv22 SELECT v ( )
% FOR 100uA
\ . | >
100 ;
&) IT'Z\NT = —r‘? dhed .
a2 o= our . Very useful for battery equipmen
+
949134 LM313  3AND GAP R2 (REGTSSHTERY where only low current and low
yoLTas ] | 4 1u0 voltages are available. Alsolxsed as
oO— -4 N voitage references in DVM units.
ov

52
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FEATURE : 100 Circuits

12

é.é)w PASS
. . . E BELOW QUTPUT1
Switched Capacitor Filter
The R5604 contains three V3 octave, 6 pole Chebyshev band pass LOW PASS OUTPUT2
filters. The centre frequencies are determined by SEE BELOW
the relationship F\,  Foi  Feyx,
i | e ouT1
135 108 86.5 L 16 39k 22k
_1ov ouT2{Ts
Maximum centre frequency = 10 kHz 3l in2 OUT3[7
com T/Jn —o0
OUTPUT3
4 4L ina |
MAXIMUM CENTRE - ;[; c2
FREQUENCY =10kHz R5604 +10V
ONE OCTAVE (RETICON) ;J; — -F:z LOW PASS FILTER
+12v
RESPONSE A 10 10V
o s, i 100n
"
s i
UT CLOCK
= (TTL LEVEL N3 Ryct
= TO 10V, ) 9 i
FREQUENCY AP 100k
1N4148 —AAAA—d
. R1
Frequency response of one device. v, 100k 100k INPUT
. 10
To obtain lower octaves, merely 4
P e ry . 100n
divide input clock frequency by R
factors of 2.
o« s
3'%: Digit LCD DVM [
1 40
9M99 i 100k
_W—l o712 39
HORN 200v 3 2
b AAAA—0 cl 100
ok 20V P
p—ANWA—o PO et 37 p——
2v + SET Vpgg = 100mv
+O0— ] v Al° 36 -ﬁ
INPUT 2UBRY e 24 v
TO m & v B
1ICL7106 10k a1¢ 35 ‘/\I,k\oxv-\/vvv jre=e
= =1, 34 |
-0O— O G1 - ]
n
. s ) B
DC voltage inputs 4 3 2 1 E1
oo 9 32
Y N—; INTERSIL 1Mo
a1 icL7106 31 VWA—O+
S > . INPUT
1 f i 0 T 10n o=
o N £ (v+) 2vs
470n 3
iz 29—
3% DIGIT 9V 47k
LCD DISPLAY 113 =
F2
=l 14 ___'
ez]’ 2 220n
o315 26—
G2
E LT s
— 17 2 o
TR F3
3A FUSE o
2A L
200uA o 3l 23
et} 200mA &5
— 19 -
2mA [ 20mA A4.54 22
— 20 21
OR1 POLARITY BACKPLANE
P 1«0 X
+
INPUT 100R } 10R 1RO 'iN
TO ICL7106
£ (DC)
Input voltage range = +200 mV
- O O - P 8 8

DC current inputs

ETI 100 CIRCUIT SUPPLEMENT

Quiescent current = 0.8 mA

Common mode input range

(V4+)—0V5 to (V—)+1V

Decimal point must be driven externally by EXORing the decimal
point data with the backplane strobe

63



14

DATA FROM
BCD SOURCE

JUL

*Vpp

L]

O- PH

© -0 Q00

MC145438

LCO

COMMON
BACK PLANE

BCD-to-seven-segment
Latch/Decoder/Driver for LCD Display

15R

15R

15R

15R

15R

ALL 0.5%
TOLERANCE

KEYBOARD P
GATE CONTACTS

15

KEYBOARD
PITCH CONTACTS

OP NOTE

i O

£t

16

Magnetic Field Detector

+5v
QB.SmA
TYPICAL
] 13 220n
2
1 220n 100k
ZH0 2k0

1Mo

VARIABLE
GAIN

10k

Circuit is AC-coupled

The linear Hall effect IC is the 634552 (RS 304 267)

Maximum gain = +40 dB
Detector sensitivity = 7.5 mV to 10.6 mV/mT
Detector frequency response = DC to 100 kHz

MAGNETIC

(o

DETECTOR

Circuit can be used as a tachometer

PORTAMENTO

100k
cow o

—o
+12V
} 5.55mA
220R A
—+ ~—
e ADJUST FOR
1V/OCTAVE
‘ BC212L
CURRENT
SOURCE
%2
-l
-
1k2 BF2448
— AV = , »
l kLo
330p I
—AAAN
10M
ﬁ 1N4148
BOTTOM
NOTE
(—————O 12V
100k
10k
TOP NOTE
P——O\>— 12v

oSNo—i|

~

~N—]
e

A4 I

BOTTOM

NOTE

Keyboard Unit

Adjust the keyboard contacts so that the pitch contacts make before

the gate contacts

54

1x0

17

Linear VCO

(Ramp Waveform)

Output frequency F =

iy, =

-

V PITCH
+1V/OCTAVE

100k

741

e}
+12v
-
Cr 10k
47n 8 4
* 6
TLO81 IcM |3
B 555 BC182L
1 5
-
1Ng1
i 10n &8
/r
56R
470R
I
gg‘ CURRENT
K
1714 Cy
5.3 kHz

1mA, C; =47n, then F =

ETI 100 CIRCUIT' SUPPLEMENT



FEATURE : 100 Circuits

VARIABLE
COMPLEMENTARY
CURRENT SOURCES

18

Fast VCO -
) VERY FAST
COMPARATOR
Oscillation frequency F = 1;/3C; Hz o4 R O
e 1.5Vpp
If I; = 2mA, C; = 330p, then F = 2 MHz M
10
Alter Cy to increase F i
0 DANVES
Maximum frequency = 10 MHz %0 AX1N4148 TTL LOAD)
RING cr
SWITCH 3309 - 45V
o e
S ron] g
s § >——AAAA
f_‘ 100n
>
1zv|—|
CONTROL
VOLTAGE mn
INPUT
{0V TO +10V) L 07O
12v 2mA)
VOLTAGE TO
CURRENT
CONVERTER

21
Battery Regulator

19

Precision Full Wave

100k ﬁ
3 1 1N4148
1N4148

Rectifier

+Ve UNREG

100k

INPUT 100k

HALF WAVE .

200k

(VRYAY,
JA'A'AAAA

FULL WAVE C

A very low dropout voltage can be obtained by allowing Q1 to
saturate. This gives maximum lifetime on battery power.

20

Band Pass Active Filter

A

Fc = U2~ CVRA+RB

Q = 12/ RARB o N4 148
Gain =2Q2
1N4148
BC212L
ke RESPONSE 2.5mA
HIGH Q i
RA 4§
RB Lowa 3
INPUT ¢ o ~4
oUTPUT Fe FREQUENCY Better regulation can be obtained by replacing RZ with this
2.5 mA current source. However, the unregulated supply
rail must not drop below (5V1 + 1V2) = 6V3
Select R, for an I, of about 2.5 mA
F. = 1kHz. C = 15n Vour= 5V1 X (RA + RB)IRA
RA RB Q GAIN Minimum Vg, V6V
10k6 10k6 05 x05
=YV 1 sat V3
21k2 53 10 x20 Dropout voltage ¢e(Q1 saturated) ~ 0
42k4 2k65 20 x80 Keep loyy less than 50 mA
84k8  1k32 40 x320 .
ETI 100 CIRCUIT SUPPLEMENT 55
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22
Generating Negative Supply Rails

+Vee
8

2
r‘ 1N4148  (70Hz FILTER)
ok 1CL7660 v
1DD\L INTERSIL [ 19R (&E&?TIVE
a = 100T+ 220u| +
-0 ov

mn
V= = (+V¢c — 0V)
Typical efficiency = 98%
Quiescent current = 170 vA
+Vecrange = 3to 10 V
Maximum output current = 40 mA
Output resistance = 55R

23

Low Impedance Source Preamp

Very low input noise

Input noise = 4 nVa/Hz

Equivalent input noise voltage = 0.56 UV s (20 kHz bandwidth)
input impedance = 1kO0 (suitable for micropshone)

o o
e AAAN—AAAA—
4u7
16V |
TANTALUM +15v b
+
l' il 4-.10“
INPUT i } 7o)
ouTPUT
47 o
ov
O
mn
Variable gain; x 3.9 to x 100 (12 dB to 40 dB)
7%5

4u?

4+, 10u

INPUT

47k 10k

i

Switched gain; 3 dB steps

56

15k

22k

OUTPUT

. 24
Precision Power Supplies

723 general specifications:
Maximum input voltage = 40 V
Maximum current output = 150 mA
Output voltage range = 2 to 37 V

C——
+Ve UNREGULATED
LY 12 1
Ve vC
Vout B
CURRENT |,
TEMPERATURE cL CIMIT L8
COEFFICIENT RESISTOR R
30PPMFSC cs
LM723CN OUTPUT
6
VREF
7 L ©
+7V15
1ul
4 Q/ covp
7 13
100p ov
O -0
[ [
Adjustable +7 V to +21V
O
UNREG
UN A
UNREGULATED |, .
v+ vC
Vour|10
cLfz
6l LM723CN E}mﬁsm
v
REF RESISTOR
5
10k @
1ul
TANT| 4
3K9 V-
7
o~ s
min
Adjustable +2V to +7 v
True RMS Measurement
Input voltage 7 V. maximum
Bandwidth: 300 kHz, Vg, > 0V1
Error of 1% for a crest factor of 7
Quiescent current = TmA
60 dB range
INPUT 1 -
VOLTAGEO———— v,y weld  _ oasv
-15vo—— 3 _vg
+ AD536A
4 10
15V O —Hc ANALOG
v u AV DEVICES
Mol = 8l output .
(TO DVM) 2y
BUFFER
8
24k
—— A
T
202 +

ETI 100 CIRCUIT SUPPLEMENT



26

Unregulated Power Supplies

28

Current Limiter

OR4<R <120R
* Smoothing capacitor must have a voltage rating greater than the
rail voltage.
TRANSFORMER TYPICAL i~
SECONDARY UNREGULATED 2 o R

VOLTAGE (VRMS) DC VOLTAGE

4.5 6.3

6.0 8.4

9.0 126

12.0 16.8 29

15.0 210 . -

200 280 Simple Mixer

INPUT MAX GAIN INPUT SOURCE
APPROXIMATE RIPPLE VOLTAGES (V,,) IMPEDANCE
OUTPUT (= C= C = 1 +6 dB 10k line level
CURRENT 470u 1000u 2200u 2 +20 dB 5 to 10k line level
3 + 46 dB 1k0 low impedance
30 mA 0.42 0.21 0.10 microphone
100 mA 1.4 0.7 0.32 4 +6 dB 1M0 high impedance
300 mA 4.2 2.1 0.96 input
1A 14.0 7.0 3.20 INPUTIC
100n
4X1N4002 I-_—V\;\;k\'_—
10k log
L +Ve UNREGULATED
240V AC l
N J INPUT 2 C 100k
100n 4
O__,,j . ‘—’ 10k b
E { 10k lo O
m ov a4 OUTPUT

- g 4u?
Single Rail TANTALUM
4+
INPUT 3 (O—
4X1N4002 I 1u0
a7
L +Ve UNREGULATED —AAAA—
10k tog
240V AC
N
4n7
& 3 v INPUTI () ' 470n
+
~ 1M0
T TLO81 W
Ve UNREGULATED
Dual Rail /7}77 10k tog

27 P

Parametric Equaliser 100k

ccw cw

"4n7 [
ccw CW 10k

I \” MAX
FREQUENCY
+ 100k
. slin

CONTROLS

300Hz 3KHz MIN MAX cut LIFT
FREQUENCY Q RESPONSE

5
> : AN/ >
INPUT 470K 10k —0O ouTPUT
47k 4 ! l | 2200 +
: ccw cw
MAX Q ’

LIFT cut
— AW
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30
Schmitt Triggers

@)
Vour

Non-inverting; input hysterysis levels = +(RA/RB)) x Vour

Vin } ®
RB

RA

Inverting; input hysterysis levels = +(RA/(RA + RB)) x Vour

Note that V,,,; depends on the supply voltage and the
individual op- amp

lasc

0.5mA

[T

Vout

FREQUENCY | MAX cr

31

Fast Oscillator

'VCC
Ry 1n0 (12v)
+ 39 8
) . a7
1E8 ME0491
6k8 OR ANY FAST
PNP SWITCHING
5| NES566 TRANSISTOR

+12v
M. 5,

10k

—Q 0V

Bias voltage on pin 5, Vg = % Vee to Vee
Vg 8ives a 10 to 1 control range

Typical frequency = 1 MHz

R +28V UNREGULATED
77
Transconductance type; input hysterysis 1«8 - "
levels = Vi Vour = Rx lasc 2N3055
s 10
R can be replaced by two 1N4148 diodes back-to-back A 15R o
a7 2w 27R
ov
LM723C
240v (DIP) 2 ov
RMS 185 100mA
3 [ |
3 2 O— = 4X1N4002 J + 2w v
L ]
. : FUSE E
Mains Power
5
Supply Unit
N
Oo—
20VA
p TRANSFORMER
! l 0 +ve
1+
CHASSIS ;ge L5 OU’TPUT

Variable output voltage is selected by the pot
Variable current limit is selected by the rotary switch
Output voltage is 0 to + 20 V

STAR TERMINAL !
. ov

33
Standard Eight-bit DAC

OuUTPUT

on . DATA INPUT
n +
CERAMIC l ’ss MSB'
1, 5k0 12?11?10?9 ?8 ?7 ?6 ?5
WA—{ Ls8
LH0070 3 12| vas vss
3 1oy DAC0800
RE (NATIONAL
SEMICONDUCTOR)
15
e - 16 13} 100n | 1
LH0070 l - 0n T
2 )
H 15v +15V
3

*If a precise absolute amplitude is not needed, then a zener diode
reference can be used

ETI 100 CIRCUIT SUPPLEMENT



FEATURE : 100 Circuits

1k0

STOP Qe : —AAAA—g— O +5V 34

6 7406 Heavy Duty DC Motor Control

The DC motor should not take more than 3 to 4 A continuous current
Taking STOP low stops motor. This input can be used for mark/space
modulation control of speed

A B wW X Y. z
0 0 1 1 0 0 REVERSE
0 1 0 0 1 1 FORWARD
1 0 1 0 1 0 OFF
1 1 1 0 1 0 OFF
27
27
SSHA0E 1/6 7406
1«5
AAN——
i f O +12v
1N4001 1N4001
TIP2955
¥
RN
DC
MOTOR
#NAOOI #Naom !
TIP3053
—Oov
77
Ty Ogink)
5 hin! Ising) I 2
Current Mirrors
Iy Iy
! This improved mirror gives a better L,
formance with lower values of B. Also
19 = 100, 1), = 0.98 1
olh the I5,\« current sink has a much higher
*Matched transistors with the same 6 output slope resistance.

37

Increasing Regulator Currents

36

Increasing Regulator Voltages

P~
+Ve UNREG :
N VouT = Vzp1 + V¢
By 78XX 7
10R
R I
1RO
ok 5mA P O—J 78XX O +Vee
a70n  $- 2700 +Ve UNREG + nE
ZDy 'l'mm l -1_4701\
- —O ov o— O ov

Using a bypass transistor to increase the output current drive. The
first 600 mA flows through the regulator, the rest via the external

Increasing the output voltage using a zener diode. transistor.
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38

Rumble Filter

40
Scratch Filter

39k 5k6 3ok
39k
—0 "
R "l OUTPUT OUTPUT
R g
Cc Cc R
R
R R 4th ORDER LOW PASS
—AAAA —AAAA \
4th ORDER HIGH PASS RESPONSE
Y
RESPONSE 24!13
! |
24d8
! \
Fe Fe FREQUENCY il Tip FREOUERY
. Input must have a DC path to ground
Roll-off slope =24dBloctave Roll-off slope = 24 dBloctave
Overall voltage gain = x 2.6 (8.3 dB) Overall voltage gain = x 2.6 (8.3 dB)
Op-amps are 741’s or RC4558 Op-amps are 741’s or RC4558
F. C R F. C R
25 Hz 100n 62k 10 kHz 1n5 10k
50 Hz 100n 30k 7.5 kHz 1n5 14k
100 Hz 100n 15k 5 kHz 1n5 20k
200 Hz 100n 7k5 (5% tolerance)

39

(5% tolerance)

41

Comparators

Window comparator
v1 and V2 can be defined by resistors

Monostables
VA
R
INPUT c
cMOS
INVERTERS
OUTPUT
WPUT | f
outPuT_ |
- T
CMOS inverters
T = 1.38RC
Keep R greater than 47k
O
HEce
8 4 R

~

o—.——? TRIGGER
IC™M

7555 3 i
0—-0—3- OUTPUT J_
Tc

1

mn

TRIGGER ”
OUTPUT I |
-T»

CMOS 555
T = 11RC
60

o—>
Vin
o——* Vour

Rer \
CAN BE AN OP AMP
OR A COMPARATOR
DEVICE

Vour or can be set by any voltage
+ Note that V1 must be more positive
than V2
¥ Vin V1
& J OUTPUT
REF VINO O

Response of a simple comparatot

INPUT

INPUT _ I

R/C |

JUNCTION
ourut ]

Time delay generator; AT = RC

/s

10.64Vee)
|+

s OUTPUT

COMPARATOR
68k

Standard comparators
LM311 single

LM339 quad

LM361 very fast single
LM3914 linear 10-section
LM3915 log 10-section
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FEATURE : 100 Circuits

+12v

42 10k +620R
1%

Triangle To Sine Wave Converter BcztaL o

390R
1%

+1.75V
TRIANGLE : ( %
INPUT FAVAY

-1.75Vv 3c212L "llbo
%

+v

Adjust all presets for minimum distortion +12v

33
Typical THD = 1% 10K ——"—p— s2v

Best THD = 0.5% % > P ﬁ’)m SINEWAVE
2v

™Mo 2 18k OUTPUT
DC
OFFSET 1Mo

12k 4k7

12V

820R k0

1ko
1% w

3cis2L

2X1N4148

+V 390R
REF 1%

% +1v3g

10k+620R
1%

8ci182L

-12v

44
50 Hz Notch, Variable Q

O—y —V\A +
INPUT 680k 680k TLO8Y
OUTPUT
9n4

1k5
[l 2 FEEDBACK

TLO8Y

R—2R LADDER

DATA {
INPUTS

340k
! il 4n7 ‘ il an7?

Q ADJUST
47k
DAC OUTPUT

€

HIGH Q
43 :

RESPONSE
Six-bit DAC — 10-bit Precision towa
Buffers powered from 0 V and + Ve 3 U:N ;
Resistors in ladder need 0.1% tolerance c A FREQUENC

DAC output has 64 steps

10k 45

Dual Integrator Oscillator

(2]

g
o
|:

Quadrature outputs (ie sine and cosine)

" SINE
10k 55 Output frequency F = 1 Hg

21t RC

T

1kHz
ZENER s .
—— O cos To c_hange frequency, change both R’s or both C's.
Maximum frequency ~ 20 kHz
10k Minimum frequency ~ 0.016 Hz usifig C = 140, R = 10M, and TLO81
op-amps
4X1N4148° Oscillation amplitude = 2x(zener voltage + 1V2) Veo
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46
Multiple Time Delay Generator

Ramp rate = —(—V“ICR) volts per second

10k

INPUT

+5V
INPUT l R
V4.
V3

VinT

SR g
8 *«——4T2 ——J—_
@ - AT3 ——:[__-_

@ 4T4 g

- |

-V
V2 cc

+Vee

va a7

+ ven

BC182L /
'——"C—— aK7
V2
v b
INT
| +—00®
741 cc
+
INTEGRATOR v3 ax7
+ ’VCC @
% vi K7

LM339

+

USE POTENTIAL
DIVIDER TO SET
UP INPUT CONDITIONS

47

39k

Low Pass Active Filters

Inputs must have a DC path to ground
= 1
€ 2nRC

2 pole roll-off
4 pole roll-off

—12 dBjoctave
— 24 dBjoctave

5k6 39k 47k

0
QUTPUT

,;;C

c

R C F,
107k 15n 100 Hz
10k7 15n 1 kHz
10k7 1n5 10 kHz

ﬁ
RESPONSE

2 POLE
4 POLE

MNe o w = = ==

c FREQUENCY

iL
1"
4 pole Butterworth

39 22k

ouUTPUT

48
Inverting Peak Voltage
Detector

Attack time constan
Decay time constan

49

Input must have a DC path to ground

= C.RA
= C.RB

”ﬁ,:—O\IOUT via C

1N4148 Attock time constant

Decay time constant

—AAAA—
| il 1N4148
RA

This circuit works well at high frequencies

62

Keep RA grater than 1k0 to avoid
dumping large currents to ground

1N4148

ouT /VOUT
(NEEDS A

C.RA
C.RB RB BUFFER)

This circuit is not suited for high frequency
operation
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50
High Pass Active Filters

= _ 1_ Hz
< 2nRC

+ 12 dB/octave

2 pole roll-off =
= + 24 dBoctave

4 pole roll-off

R C F.
107k 15n 100 Hz
10k7 15n 1 kHz
10k7 1n5 10 kHz

OQUTPUT

2 pole Butterworth

5k6

4 pole Butterworth

RESPONSE |5 pOLE
i
'
4 POLE

Fc FREQUENCY

51
Double Tuned Band Pass

Filter section has been designed for one octave
spacing. To alter the components for the other
octaves, scale the resistors or the capacitors,
ie changing C to 7n5 increases the filter
frequency by one octave.

'?__

3k6 360k

INPUT

Fp = 290Hz
€ o=

ETI 100 CIRCUIT SUPPLEMENT
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OUTPUT

52
Bass And Treble Tone Control

3k9 LIFT cut

470k
lin I
TREBLE' Y 4n7

OUTPUT

53
Active Notch Filter

The two R’s in parallel represent Rj2
The two C’s in paralie! represent 2C
For 50 Hz, R = 680k, C = 4n7 (a hum remover)

R
INPUT R l TLO8Y
|C ]c

TWINT <

|c_.

OUTPUT

b

RESPONSE Lowa

F
C  FREQUENCY

54

20¢

290 3
/ M
o N iddle Tone Control
tnput must have a DC path to ground
TN 100K
cut
FREQUENCY
INPUT } g
Typical filter bank response m
LIFT
)
c
15n
10k

510k

c2

OUTPUT 10k
e
Fe = 205Hz
Q=5




e ——————————————
55 57

Switch Debouncing Using Schmitt Log Converter
Triggers

Vour €hanges by 1V for every octave change of the I,y current

*The matched transistors can be two BC212L in thermal contact, or

a dual transistor (LM394), or pat of an array (CA3046)
SWITCH BOUNCE

RC FILTERED
VREF
QUTPUT +1ov
1m0
45V
10uA

1/6 74L814

:

1k0

"
oo FOR LOW TEMPERATURE
Vin DRIFT USE A Q81 RESISTOR
1/6 401068
+1V
= 0 +
v,
out
LOGARITHMIC
RESPONSE

56
Switch Debouncing Using Flip-flops

Flip-flop using NOR gates Flip-flop using NAND gates 58
S R Q Q S R Q Q Antilog (Exponential) Converter
Yr o, @ 1 2 1 1 %
B Eat=1 1 1 0 o0 1

Vour = 1 x 100k
The current | doubles for every 1 V increase of Vi
WhenV,, =0V, 1 = 10 uA

VReF
+10V

SET %390:4
NN Rsssrl
]%’ 390R

100k

+5V
27
Vin 7
SET 5
r——c’ 1 +1v
RESET o [
- 0 +
Vour
EXPONENTIAL
RESPONSE
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FEATURE : 100 Circuits

59

Low Voltage Power Amp

Voltage gain (fixed) = x 20 (26 dB)

+Vecrange = +4Vio +12V

Typical quiescent current = 4 mA (suitable to PP3 use)
Output power = 0W?7 (if + Ve = 9V, speaker = 8R)
THD = 10%

61

Staircase Generator

Output frequency F = FCLKIM
Staircase is made up of 64 steps

+12v

14

-

CLK

F
CLK 40243
2|RESET 7
ﬁ Q_Q2 03 04 Q5 Q8
5

12 11 o 6 4

100n
INPUT O] 30K
= “—ALL 1%
f°7k 75 OuTPUT
vLume OUTPUT 120K 30k [30k [15k
4R MINIMUM
LS8 MsB

*NATIONAL NL
SEMICONDUCTORS 7

62
Notch Filter (Hum Remover)
Notch frequency = 1/2 xRC

60
5 A Regulator

LM338 parameters:

Maximum inputioutput difference = 35 v
Maximum output current = 5 A

Ripple rejection = 85 dB

Thermal resistance, junction to case = 1°Ciw

Vour= 1.25 (R1 + R2)R1

Poiss= lour(Vin— Vour) Use a heatsink.
INPUT
Vin LM338 o
IN out —0
QUTPUT
e {1V25 70 32v) e
+ ro
1000 Tiwo
. R2
OCV 55519 OUTPUT
. TUNING
/¥, VOLTAGE O TuNInG
RESPONSE - -

Vin
[ ]

o) CASE IS
OUTPUT

® ADJUST

NOTCH 1
FREQUENCY = 37Rc

" i 1
40H2 125Hz

I FREQUENCY

VIEW

H 3.2kH; 12.8kH;
63 . ',VLE'OHI cut 200Hz 800H2 2kHz 2 BUTRuT
INPUT oo G é
G h. < 100k 100k [-> ~ 100k E» 100k r 100k
) 00k
raphic e - e s o
Equaliser . _r_f _[
150n
10 | 1n0 470p
input must have a DC
path to ground S $45
Use 741’s for op-amps g 10k < 10k <

Cut and lift = 13 dB max
Filter spacing = 2 octaves t_'i 580n

< 10k 10k

<

a ; f ; ;
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VRer ?X
+12v
Exponential Current Sink B
. 10uA
-L 10k +12v
47n 6
icM
7555 BC182L
e
e 56k
7
LINEAR vCO
—1¥
TLo81
470R e
- 1 BIAS
CONNECT TO v
CURRENT
SINK
‘Matche_d transistors in thermal contact
+Ve |
VIN +3 4
ICNSR) [ +1v/0CT
+1
1
¢ L1 10/ LLRRRT™
F
V 66
2 .
3 Exponential Current Source
Ve ! ! !

Frequency response of a linear VCO driven
by an exponential current sink

65
RIAA Preamp

1N4148

100k
Suitable for use with magnetic cartridge BIAS
Use RC4558 for low noise
INPUT A
- ouTPUT &

+ '

—t—0 : { 12v 12v

r“‘lﬂu | !
O

10k LINEAR vcO

10k
p
16V TLO81
TANTALUM }
1«0 2
CA3080 | 1n0
ov
5k6
GAIN 1%0 +Hv5 I
60dB [~wg /\/\
TRUE CURVE ovs ouTPUT 2X1N4148
40dB An exponential current source can be used to drive a linear VCO.
The VCO then has a 1 Vjoctave response
Devices all powered from = 12 v
2008 _ “Matched transistors in thermal contact
50Hz 2120H:

S500Hz FREQUENCY

RIAA playback curve
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FEATURE : 100 Circuits

67

Voltage-to-current Converters

Frequency-to-voltage Converter
With C1 = 100n, ripple is 100 mV

Response time = RA.C1
If RA = 100k, C1 = 100n, response time = 10 ms

Na
1N4148 o
+15V 6k8
741 10k
+ —
ViN BC212L 10n
{--Ve) Fin i 10k " ”
0 TO 10kHz 5
R o—f g
Source s RC4151 4
n RAYTHEON
1=V IR o ) : , 3
5k0 3 2
10k +15v 12k
1N4148
. I
O—AAN— %
Vin ) 5k0
(+Ve) \> FULL SCALE [n
3c212L TRIM m
{—10V FOR 10kHz)
7 | —0
OUTPUT VOLTAGE
07O -10V

70
Eight-bit ADC

This circuit uses an eight-bit DAC plus a successive approximation

Sink register.
Conversion time 9 clock periods

bt Vi 0=FREE RUN

WY %74LS32  1=STOP CONVERSION

TQ I'ID iZ/ EOC

+15V L] T
b
o}
10m AM2502
8
Q0 Q1 Q203 Q4Q5Q6Q7 ANALOGUE

+15V INPUT +15V
¢ @ ®.

1]wofs [ f7]6ls
7 B6 BS B4 B3 BZ

68

Wien Bridge Sine Wave
Oscillator

DAC0800

Output frequency F = 1 Hz

2=RC

LOW DISTORTION
SINEWAVE OUTPUT

U\ o—

s

RAS3

Electronic Shutdown

v

IN
77035V LmM338
O- IN out —O +5V
(1V2 ON
ADJ SHUTDOWN)
+
D el
Thoon
; TTL SIGNAL
360R oV RmL
: , e = L
The RAS53 is a negative temperature coefficient
thermistor; it sets A, to 3 for stable oscillation. S
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} NOTCH
RESPONSE
72 BANDPASS
’
; ! F :
State Variable Filter = AAA -~ ey
10k 'c_  HiGHPASS  LOWPASS
F— RESPONSE | +12dB/0CT| - 12d8/OCT
INPUT R T
e R
: LOWPASS
T g i Fo FREQUENCY
€ 2rRC
BANDPASS
ANNA— L o
{3Q--1)10%
1 HIGHPASS FOUR
< QUTPUTS
Gain = Q
10k 10k

Q and F. are independently variable. Fc may be tuned with a double
gang pot (for R). Q factors as high as 100 may be obtained. All

responses track with frequency.

R C
107k 15n
10k7 15n
10k7 1n5

73
FET Audio Switching

INPUT 8F2448

470n

100k
IN4148

E}
100 Hz
1 kHz
10kHz

ouTPUT

+12v = OUTPUT
O==0 --12V = NO OUTPUT

,l;us':ce—ro 1 9 117 |25
AKE SWITCH ') 10 J18 [26
CONTACTS : TS
=\ 12 J20 )28
5 13 121 |29

6 14 |22 |30 10 5

7 15 J23 F31 ] :

8 16 |24

2 1., 5

13 6

14 5

33k 15 4

74

16

220n
17
2'—'1
18 1
i+

SL490
4uT 22 [PLESSEY)

BC212L

INFRA RED

LEDs

LDR Audio Switching

100k

+ OUTPUT
O

MKY7C38E
100R LIGHT -
300k DARK

60d3 ATTENUATION

SC=ATTENUATION
0OC=NO ATTENUATION

Ve

75

Infra-red Transmitter

Standby current = 6 uA
Operating current = 8 mA
32 commands (five-bit code)

76

Infra-red Receiver

Plessey receiver chip range

ML928 codes 1 to 16 latched
ML929 codes 17 to 32 latched
ML926 codes 1 to 16 momentary
ML927 codes 17 to 32 momentary

ML920 20 outputs and three analogue channels
ML922 10 outputs and three analogue channels

ML923 16 outputs and one analogue channel
ML924 five bit code output
ML925 multifunction for toys

68

56k

gc212L

I
3

100n

IN

SL480

out

100n

8

bt
.."../\/\A/\«

82k

+15V
33n
F ADJUST FOR
ko, OPTIMUM
}: >  SENSITIVITY
/ 100k |77
4 2 L
o

ML928 p————u(0 3 8‘!)"JDAEF;Y OuUTPUT

~

3 DECODER pe=—=0 C

4

2

PREAMPLIFIER
(PLESSEY)

(PLESSEY) 0 D

+
100u
25V
560R ov
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FEATURE : 100 Circuits

BC212L

V7

Function Generator

+6V

LINEAR V TO |
CONVERTER

XR2206C
(EXAR)
CURRENT

MIRROR
CA30.
2=c  TIMIN
16 Jon  CAPACITOR
T2l

AMAA-
1«0

G
—
1\
2 SINEWAVE
OUTPUT

1 Y ! :
Oscillation frequency F = 3201/C Hz, where | is in mA and C is in uf
Maximum frequency = 1 MHz 10k
Best THD of sinewave = 0.5% 100
When SW1 is open-circuit, the sinewave becomes a triangle /E,I;
Typical supply current for the XR2206 is 14 mA el

+10 SQUAREWAVE
. L outputr
v

+15v
. LOW PASS
Analogue DEI&Y Line 104 RECOVERY
sl s | FiLTER
ESJS'Sl}sFon o A
Delay time AT = 512/(clock frequency x 4) SYMMETRICAL 6 fﬁg{’,}fgm Fe
Signal bandwidth (F.) < clock frequency/6 CLIPPING
F) B T
If clock frequency = 60 kHz |
AT = .512I(60,000 x4) = 213 ms ANT'HLArLEIé\SlNG oo
Bandwidth = 10 kHz iorASS .
INPUT O— | | -
B i
e CLOCK = 2 x SAMPLE FREQUENCY
Voltage Regulators suxx 8L 78xx 79%x 78%x
‘/ COMMON
IN ouT / INPUT
COMMON N it " \ b o2
1 CcOMMON v
(V)3 COMMON e g N gor OUTPUT
ou
LOW POWER TYPES TO3CASE
I T0O92 CASE o T‘{)Pgﬁss i
1] 100mA MAXIMUM T022 Generally Available Output Voltages
T;(i(/ series 79)5<i(/ series sve UNREG sve UNREG
B O~ 78XX O +Vee O— 78XX O +v
= cc
+12v 12V o s |+ 4700 I+ a70n L+
+15V =15V T - - JerIp TANT
+18V —18V : O"T ov ov
’ ov O— l ML Sov ST
+ 24V — 24V 470n — 420n ==
TANT T TANT T
79%XX -0 v
Refer to manufacturer’s information for maximum input voltage. Ve UNREG cc
Typically this is 25 V for 5 V devices and 35 V for all others. U

Regulators need about 2 V difference between the unregulated rail
and the output rail. Less than this, and the output rail will collapse.
Note that the power dissipated in the regulator
= lour(Vunrec ~ Veck ’
This can be several watts, and so sufficient heatsinking must be used.

ETI 100 CIRCUIT SUPPLEMENT 69



lc—-" 5k6

4an? LA
10k
8k02 = AAA A
Lp —O OUTPUT
3d8
J248  Lowpass L r A "
a L 3k HP
A
= ~k STATE VARIABLE
OUTPUT N [« A== anoroen
RESPONSE N BUTTERWORTH
{dB) 40 RESPONSE 80
\ { -2adB/OCT)
60 B eend
: NpFivas rouarr 4th Order Elliptic lowpass
x AN 16k Cutoff frequency is 4 kHz. To change cutoff frequency, scale
FREQUENCY capacitor C (four off)
iosmmcn
INVERTER 81

13

4006

16

Vop
I n0

1650k

Noise Source

The DAC provides a pseudo-random sequence generator, with a ran-
domly sampled DC output

4 7 CLK
S y ,71,, INPUT E9
*VDD 1

D o LS8
a2
12
CK gz £l
88IT
ofdJ DAC
asp3 OUTPUT

P! W = 5

as| :: ‘
a7f
oSS mSs8

ls ouTPqu_I_r—\—

82

Fuzz Unit For Guitar

+9v o
{BATTERY) Thd14s
) | 1N4148“
i
1908 —1 DI8TORTION
CONTROL
ar - AM-—AA—
100n 47 47k M0
log
- +
TLOBY -
+
140
. 100k
- a7k 47k
m"T Twon oLUME
v
OUTPUT
m $==0) INPUT

b

The battery can be switched on via the jack socket (a stereo jack can
be used).

70

83 \ Leo
LED Flasher g els

LM3909 .
1.5V
r BATTERY

1 Hz flash rate . 3300
Average current drain = 0.32 mA
Circult uses the timing capacitor to boost the output voltage

\ Lep

al IG 2k2

LM3909 ——

3300 |2 8 2%2
:_\'/ + 75R

U

Variable flash rate 0 to 20 Hz 'VXV‘
R
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84

. 8 SAMPLE &
Data Multiplexer +16v HOLD UniTs |,
I
I . . . . . ¢ 47"
Take EN high when changing the address. This will prevent corruption I
of the data held on the sample and hold units. 16 13 I
All TLO81 powered from + 12 V Yoo: D 14 "
: L
o T E—— | 47n
i 7] Vee I
DAC + 15 +
N 2 _L
l 47n
1
40518 I L
LS8 i
2112 i
DATA INPUT FROM _L
1ICROPROCESSOR *10
OR ANY OTHER 8 a7
DIGITAL SYSTEM I
ADDRESS X il e Chi _L +
47n
N 6] — I
EN = ’ A1
| 5 +
é 7 VSS 6 5 -L
J} ENABLE 2 8 12 A
12 T .
ADDRESS INPUT +
85 (TTL LEVEL) -L
. . = 47n
Reverberation Unit -
- f
12V s
47n

PICK-UP
(2k8)

|'|0k
18k
§ I'IOn

'_2_20n

REVERB

OuTPUT
DRY

200k

INPUT 1 200k
10(‘)" 100k 100k
100k
86 1N4148
LED Peak Program Meter p ‘il
~

1N4148

Leave pin 9 open circuit for dot operation
If an LM3914 is used the display is linear, not logarithmic
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87

88 +5V
CMOS 555 Oscillator Logarithmic ADC
T’Vcc N
7418393
TIMING 19
4 ——o
‘MSB’ Hano 5 :Z 16 £
7415393 s O
[ S RA PINS u—L 2 i 6 13 .1_2__0
WVee A+ AT A _ [ J13 | 7aLs273 50
s | X CLOCK ., | "IN 12| 1 8 l—0 DATA
13Vee Y ¥— 7 256 FASTER [{)[{I[LIHHTHHTOITEY CLR o 3 6 OUTPUT
ouT] IcM7555 RB 7 o A . —
Wee —- L o . RESET I +5v O—14 - 3 —0z i
— 1 I b 50 EXPONENTIAL — SLE 210
—\l\ 1 J—
2
GND ik L. Al $+————O¢oc
l I c
CLOCK = I
3
INPUT #5vO—pg @ cKP——0 CLOCK
Output frequency F= 146IC(RA+ RB) {0V TO +2v5) BV 74L874
C in farads, R in ohms NcLr +5V
Quiescent current A 120 uA RESET 20
Input current ~ 50 pA (this allows the use of
resistors up to 10M in value) 140
Frequency range 0.001 Hz to 500 kHz
Supply range 2 to 18 V
Rise and fall time (pin 3) = 40 ns %LM339
8C212L
+2V5

RA,RB C B
10M  10u TANT 7.3 mHz
1MO0 1u0 0.73 Hz
100k 100n 73 Hz
10k 10n 7.3 kHz
10k 1n0 73 kHz

89

Linear VCO/Function Generator

CONTROL CURRENT
(50nA TO 500uA}

+12v

100k
SYMMETRY

BUFFER

CA3080

3

CR TIME CONSTANT

ov
RESET

o Adjust C-R-PR time constant for suitable range

Schmitt levels = R x 0.449 = 3.9 x0.449 = + 1V75
1000
o Oscillation frequency F = I)(C x 4 x 1.75) = 1J7C Hz
+. TANT
For C = 470p, | = 50 nA, F = 15 Hz
12V For C = 470p. | = 500 uA, F = 150 kHz

ForC = 47n,1 = 50 nA, F = 0.015 Hz
For C = 47n,1 = 500 uA, F = 150 Hz

2, 5¥ 0.449ma

Run all devices from + 12V

BUFFER

s 3
SCHMITT 1 +1V75
TRIGGER A TLOS1 ——-OfUL "7
39
7
+1v75
oM 75

90

Capacitance Multiplier

The input looks like a capacitor C,, where C,, = € (R1 + R2)R1

Circuit can be used to synthesise large capacitors (NB equivalent in
impedance, not energy storage)

72

91 E 3n_CA3080
IN
Sl Limit SIGNAL 6_]-_ FNJLos
ew Limiter 5 ;c‘fm"
2x1N4148 M- OUTPUT

lagc 47
Slewrate = 1,5¢ volts per second (0.5mA MAX)
C +Vee R
150k
10K
log
INPUT
. 1N4148
3
4
OUTPUT

ETI 100 CIRCUIT SUPPLEMENT



FEATURE : 100 Circuits

22
| i 92
i s6k Low Level Noise Gate/Expander
+12v 100k
l_ﬂ‘vv | MY
13 4 8(9) bn)
o a :’NPJTIO Vee  GND
(dBm)
Threshold = RB/RA Voo J e
20k — WW——]
e 3014) VARIABLE é 22k 7
LT R 20k gﬂ? i — JEL =
+ 7110}
1N4148 rLrU_K:»g%ox 30k - .
f 2(15) o =
M—NMEN‘—Ibzo—J'—mr— >+ -
r—1 RA
INPUT Ra +12v MO %NES70
10k a
' "220n TL081 !
2Vl tey o RA/RB THRESHOLD
— " 30 33mv_ (—36 dBm)
22k 100 10 mv_ (— 46 dBm)
| +6v 300 33 mVpp (—56 dBm)
+ =
T 221 0dBm = 2.2 Vpp

RC increases the expansion rate, turning the unit into a noise gate.
With RC = 100k the effect is very abrupt; withRC = 10M the effect is very subtle.

94

Two-to-one Expander

93

Two-to-one Compressor

+15v
13

v,
a7 cE +15v
i GND g
INPUT  5i1qy - 13
v,
20k £3 20k
VARIABLE 3(18) 116}
GAIN
CELL 10k
15k VARIABLE
] GAII: = S
EL
10k | 2015) == 4u? £ Iw O
% [ 30k " 10(7) Yl outeur
FVAA——] S +1vg
w2 10u -t 7
“NES70 12(5) 10k
(SIGNETICS)
%NES70  GND 16k
7(10) | *+:4 10v e |+ 2
< ouTPUT 5
ZUZ-L :
10k o
+20 20
0
- T ey O JUTPUT
43K 43k {dBm) (dBm)
I 10u 40
, 40 s
Circult can be used t6 expand
e b previously compressed signals, and e
40 —20 0 +10 hence to effect an overall noise ~40-20 040
OUTPUT teduction A
{dBm)

The pin numbers in brackets refer t6 the secoftd cireuit in the IC.
Circuit can be used as a preconditioner in a noise reduction system.

¥
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FEATURE : 100 Circuits

95
Monolithic Sample And Hold

Logic high = sample
Logic low = hold
Logic reference = TTL or CMOS

OFFSET
2

L-r 30k
* INPUT 3 L +£ '0-1
|
|
L LOZ'C 8C> g _: § 300R

oGl 7
REFERENCE
g
A

Use a printed circuit guard ring (connected to the output voltage)
around the hold capacitor

96
Op-amp Oscillator

5
OouUTPUT

LF398

F

~ 1 __ (rule of thumb)
RC

97
TTL Oscillator

390R
Vary C to change frequency
Do not increase the size of the

c

20 OUTPUT

1/6 74L814

98
TTL Ring Oscillator

.
10MHz

F = 1/(5 x propagation delay)
For TTL inverters (74L504) total propagation delay = 20 ns

74

U 390R resistor
/J; TTL Frequency range = 1 Hz to 1 MHz

99
FET Sample And Hold

Control = +12 V; sample
Control = —12 V; hold
1«0 BF2448 TLO81

INPUT —0
OUTPUT

1N4148

INPUT N\ y

100k S
cONTROL | i 1
CONTROL | S | S|

+12V = SAMPLE
-12V = HOLD

OUTPUT _I_-] il i
L)

Use a printed circuit guard ring (connected to the output voltage)
around the hold capacitor

100
4016 Sample And Hold

Control + V¢ci sample
Control —V¢ci hold
= Ve < signal voltage < + V¢

+Vee = (Vs 15V

INPUT | waoies TLOB1

CONTROL |

f 330n
CONTROL

Use a printed circuit guard ring (connected to the output voltage)
around the hold capacitor

—0
OUTPUT

101

Battery Eliminator

TO SATTERY
{EITHER
POLARITY)

330R

TIP3055

A free bonus!

Lamp glows to show circuit is in operation

Lamp goes out when battery has been eliminated
Patent applied for

ETI

ETI 100 CIRCUIT SUPPLEMENT



Self
Instruction
TN

CAMBRIDGE

LEARNING

Microcomputers are coming - ride the
et

wave! Learn to program.

Millions of jobs are threatened but
millions will be created. Learn
BASIC - the language of the small com-

puter and the most easy-to-learn com-
puter language in widespread use. Teach
yourselt 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, and clear documentation

BOOK 1 Computers and what they do welll READ, OATA. PRINT, powers, brackets,
vanable names; LET. errors; coding simple programs. BOOK 2 High and low level languages;
tlowcharting; tunctions; REM and documentation; INPUT IF.  THEN, GO TO; limitations of
compulers, problem definion BOOK 3 Compilers and interpreters; loops, FOR... .NEXT
RESTORE; debugging: arrays. bubble sorting. TAB BOOK 4 Advanced BASIC: subroutines;
stnings, files: complex programming. examples; glossary

Computef
Programming
- in Basic (CPB)
€10.50

—

TRANSFORMERS

Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc

Also THE BASIC HANDBOOK (BHB) £14.50 An encyclopaedic
guide to the major BASIC dialects. A must if you use other peoples’
programs. New completely revised edition

and: ALGORITHM WRITER'S GUIDE {AWG) £4.00 Communicate
by flow chart! Learn to use Yes/No questions for: procedures, system
design, safety, legislation etc. .

Understand Digital

Electronics

Written for the student or enthusiast, this
course is packed with information,
diagrams, and questions designed to lead
you step-by-step through number
systems and Boolean algebra to
memories, counters, and simple
arithmetic circuits; and finally to an
understanding of the design and opera-

tion of calculators and computers
BOOK 1 Decimal Octal hexadecimal, and binary number systems and conversion between
number systems. negative numbers, complementary systems BOOK 2 OR and AND func
nons, multiple input gates. truth tables; De Morgan’s [ aws. canomcal forms: logic conven
tions, Karnaugh mapping, three siate and wrred jogic BOOK 3 HaX, full, senal, and parallel
adders. subtraction, processors ana ALU's, multiphcation and dwision BOOK & fip fiops.
shuft registers, asynchronous. synchronous. rng Johmson, and exclusive OR feedback
counters, ROMS and RAMS BOOK 5 Structure of calkculators: keyboard encoding;
decoding display data: regester systems, control unit: PROM: adgdress de coding BOOK 6
CPU; memory organisation character representaton, program storage, address modes; in.
Put/output systems, program intesrupts. it prionies. programming, assemblers; com.
puters; execulive programs, ooer 3t SY3lEMS

Digital Systems

Design of
Digital
Systems
{DDS} £14.00

Minimum & Sub Ministure

50 VOLT (P 220-240V)

Mini- Ret. Price Sec 0-19-25.33.40-50V
anps  No. £ P&P Ref. Price
Volts : Amps No. 3 PR
303 200 238 2.60 70 05 102 3.60 A
06.06 1A 1A 212 3.00 715 10 103 4.60 % C
9.0.9 100 13 2.30 70 20 104 7.30
09.09 330330 235 2.9 70| 30 105 8.80
08.9.0-8-9 500 500 207 2.78 75 40 106 10.85
08.9.0-89 1A1A 208 3.85 75 60 107 15.10
0-15.015 200200 236 2.98 70 80 118 20.20
0-20. 0-20 300300 214 2,75 90 100 19 24.10
201201220 700(DC) 221 3.50 90§ 60 VOLT (Pu 220.240)
015.20.0-1520 1A1A 206 4.60 ' 05] Sec 0-24.30-40-48.60
0-15-27.0-1527 500 500 203 4.08 85| Ref Price
01527 01527 1A 1A 204 .10 1 05 Anqsn '1‘;& L P& P
17/AND/OR 24 VOLT R N s -
P§ 220-240 Volts 20 122 7.55 20
Amps Price jo 125 11.10 30
12v 24V Ret. £ P&P 40 123 12.35 50
05 025 1 2.30 75 50 40 14.15 60
10 05 213 2.75 90 60 120 17.80 €0
2 ! n 325 90 AUTO TRANSFORMERS
4 g ‘78 ;:: gg Inout Output Tapped 0-115.210-240v
g a 108 7.40 120 VA Ref. Price
10 5 72 828 120 (Waga) W £ PLP
12 6 116 885 120 ;0 “3 285
16 8 17 10.88 130 ‘sg 64 ‘-;g -
20 10 115 1388 150 B0 1S Y 5.
30 i5 187 1685 150 &'7‘1“5 2;'(‘;’2\;0 ;%w
30 226 3338 180 : -240V
0 300 53 1010 12
30 VOLT (P 220-240V) 500 67 10.85 1 5
Sec 0-12.16.20.24.30V 1000 84 18.60 1 60
Ret Price Also 1500 2000 3000vA
Anps  No € PLP MAINS ISOLATING (Centre Topped &
Screenea)
?g ”73 §j:: gg Pri 120 240V Sec 120 240V
20 3 5.80 105 VA Bt Price -
30 20 €30 120 (tan) Y N € i
40 2 €80 120 60 149 ses o
50 51 9.80 120 100 150 7.60 1 3¢
60 17 11.10 120 200 159 11.10 1 3
80 88 14.38 1 50 250 152 13.30 1 5¢
100 89 16.60 1 50 350 153 16.30 1 6C
3 1000 \2§ 32.10 320

Please add VAT at 15%
Barclaycard and Access facilines
available

Trade and Education Welcome

.

73 Witham Street
Here Bay Kent
Herne Bay 64586 )

BAYDIS

MIGHTY NINETY PACKS

SUPER VALUE PACKS ALL AT 90p EACH
POSTAGE 20p PER PACK UP TO FOUR PACKS
FIVE OR MORE POST FREE
BUY SIX PACKS AND GET A SEVENTH PACK FREE!

DIGITAL COMPUTER LOGIC & ELECTRONICS. (DCL) £8.50
A course covering the material in italics above, but at a slower pace.
{4 vols)
GUARANTEE — No risk to you. If you are not completely satisfied your money
will be refunded without question, on return of the books in good condition.

CAMBRIDGE LEARNING LIMITED, UNIT 18. RIVERMILL SITE. FREEPOST, STIVES.
HUNTINGDON PE17 4BR

cBP (£10.50)

PLEASE SEND ME BHB (£14.50)
AWG (£4.00) Quantity

DDs (£14.00)

FOUR WAYS TO PAY DCL (£8.50)

1) A U.X cheque or a UK. postai order INot Ewre or overseas)

2) A bank draft_ in sterling on a London bank favailable at any major bank}

3) Please charge my Access/M Ch[J Barclay TrustC/visa [0 Am. Exp @] Diners[J
4) Or phone us with these credit card details 0480 67446 (ansaphone) 24 hour service
Expiry date

Card No Signed

THESE PRICES COVER THE COST OF SURFACE MAIL WORLOWIOE. AIRMAIL:

Eur, N.At. Mid.E. add % to price of books: Jpn. Aus. N.Z. Pclc add %: eisewhere
add

Neme

Address

Cambridge Learning Limited, Unit 18, Rivermill Site. FREEPOST, S1. Ives, Huntingdon,
Cambs PE17 4BR England. U.K. Delivery: up to 28 days
Reg. in Eng. No. 1328762

MN1. 300 %-watt Resistors pre-formed
fur PRC Mig

MN2. 200 '4 & '» watt Resistors

MN3. 100 1 & 2-watt Resistors

MNA4. 50 Wirewound Resistors

MNS. 100 metal oxide Resistors 1

2" .and5

MNG6. 12 asstd potentiometers

MN7Z. 25 asstd skeleton pre-sel Resis.
wors

MNB8. 50 asstd Electrolytic Capacnors
MN9. 100 asstd Ceramic Capacitors
Plte disc. tub and monolythic etc
MN10. 100 mixed capacitors Polyester
Pulystyrene Metallised. Radial and Axial
types

MNI1. 20 asstd Sdver Mica Capacitors
MN12. 8 Tantalum Bead Capacitors
tusetul values)

MN13. 20 asstd Transistors BC. 2N
Series + Power etc

MN14. 40 IN4148 Diodes

MN15. 5 Light Sensitive Devices
MN16. 20 min wire-ended Neons
MN17. 2 12.voit Relays Ex nearly new
equip

MN18. 3 Encapsulated Reed Relays
9-12v coit d pole and t -pole

MN19. 2 24.voht Relays Ex nearly new
equip

MN20. 1 240-110 to 12-voly
Transtormer

MN21. ! 240-110 10 24.vot 100ma
Transtormer

MN22. 8 2 Led s with clips. 4 red. 2
yellow. 2 green

100ma

MN23. 116 asstd
washers self-tappers etc
MN24. 100 asstd smali springs

MN2S. 50 asstd pop rivets

MN26. 50 asstd insulated cnmps
MN27. 200 ntems. grommets. spacers
cable markers, plastic screws. sleeving tie
wraps eic

MN28. 20 asstd tuses t'a’' 20mm etc
MN29 75mts equipment wire asstd
colouss and sizes

MN30. 3 x 2m length 3 core. mains
cable

MN31. 12 asstd trimmer Capacitors
compression ilm Air-spaced etc

MN32. 15 30pF Beehive timmers
MN33. 20 coil tormers. ceramic plastic
reed relay etc

MN34. 25 min. glass reed switch
MN35. 10 asstd switches. toggle slide
micro etc

MN37. 10 ass1d audio connectors Din
phono etc

MN38. 1 PCB with tnac control IC data

screws ANuts

ne
MPN39. 1 oscillator PC8 loads of com
ponents. {no data)

MN40. 50 Polystyrene capaciors
MN42. 10 BC1O7 Transistors

MNA43. 10 BC108 Transistors

MNA4. 10 Screwlix SPC O min shde
switches

MNS8. 2xCA723 Voltage Regulator
MNG64. § Press to make min. switches
MNG6S. 3 BF245 FETS.

CHORDGATE LTD. v »

75 FARINGDCN ROAD, SWINDON, WILTS
TEL: SWINDON (0793) 33877

RETAIL SHOP AT ABOVE ADDRESS

PLEASE QUOTE NO. OF PACKS WHEN ORDERING
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ETI PCB SERVICE

Up until now PCBs were always the hardest component to obtain for a project. Of course

you could make your own, but why bother anymore?

Now you can buy your boards straight from the designers — us! As of this issue all (non-
copyright) PCBs will be available automatically from the ETI PCB service. Each board is pro-
duced from the same master used to build our prototypes, so you can be sure it's accurate,
and will be finished to the high standard you would expect from ETI.

In addition to the PCBs for this month's projects, we are making available some of the more
popular designs from our recent past. See the list below for details. Please note that NO
OTHER BOARDS ARE AVAILABLE. If it's not listed, we don’t have it!

APRIL 79
Guitar Effects Unit
Click Eliminator

JUNE 79
Accentuated Beat Metronome

FEB 80
Tuning Fork

MARCH 80
Signal Tracer

AUGUST 80

CMOS Logic Tester
Capacitance Meter
Ultrasonic Burglar Alarm

OCTOBER 80
Cassette Interface
Fuzz/Sustain Box

NOVEMBER 80
Touch Buzzer
Light Switch
Metronome
2W Power Amp

RIAA Preamplifier
Audio Test Oscillator

DECEMBER 80
Musical Doorbell
Bench Amplifier
Four Input Mixer

JANUARY 81

LED Tacho

Multi-Option Siren
Universal Timer

FEBRUARY 81

Infra-red Alarm (four boards)
Pulse Generator

MARCH 81

Engineer’s Stethoscope

APRIL 81

Musical Box

Drum Machine (two boards)
Guitar Note Expander
JUNE 81

Minidrill Speed Controller
Antenna Extender

Alien Attack

LED Jewellery: Cross
Spiral (two boards)
Star(two boards)
Waa-phase

JULY 81

System A A-MM/A-MC
System A A-PR
Superdice(two boards)
Smart Battery Charger

AUGUST 81

System A Power Amp (A-PA)
Flash Sequencer
Hand-clap Synthesiser
Heartbeat Monitor
Watchdog Home Security
(two boards)

SEPTEMBER 81
Mains Audio Link (three boards)
Laboratory PSU

OCTOBER 81

Enlarger Timer

Sound Bender

Thermal Alarm

Micropower Pendulum
Remote Control(three boards)

Order using the form below, or a piece of plain paper if you prefer not to cut the magazine,
then sit back and wait for your PCBs to come dropping in through your letterbox, encased
in a Jiffy bag. What could be easier?

Send to: ETI PCB SERVICE, ARGUS SPECIALIST PUBLICATIONS LTD, 145 CHARING CROSS ROAD, LONDON WC2H OEE

76

ORDER BY POST WITH BARCLAYCARDJ/ACCESS,
CHEQUE OR POSTAL ORDER

BARCLAYCARD Access

VISA

4/9/2/9]
522 4

Please debit my account

Signature:

BOARDS REQUIRED

ADD 40p p & p |

TOTALENCLOSED £

Please allow 14 days for delivery

b e
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construction and alignment it incorporates
and . an 1.C. I1F . System.

FEATURES: VHF, MW, LW Bands, interstation
mutingand AFC on VHF. Tuning meter. Two back

printed PCB's. Ready made chassis and scale. Aerial:

supply with ‘C’core mains transformer. All components
supplied are to P.E. strict specification. Front scale

size 10" ."x 2%" apProx. Complete with diagrams and instru

three Mullard modules

chons

SPECIAL OFFER!

* Matelung 1.C. 10410 Siereo Power
ampldien ket (usually £3.95 + £1.15p&p)
« Multard LP1183 built preamp. suitable
o magnetic/eeramic and auxiliary
mputs (usvally £1.95 + 70p p&p)

+ Matching power supply kit with trans
former (usually £3.00 + £1.95 p&p)

KIT

TUNER

» Matching set of 4 shider controls complete
with knobs tos bass, treble and volumes
tusually £1.70 + 80p p&p}

£21.95

PLUS

ONLY

Plus
£3.80 p&p

£17.9

PRACTICAL ELECTRONICS - STEREO

This easy to build 3 band stereo AM/FM tuner kit is designed i
conjunction with Practical Electronics (July issue). For ease of

plus

£2.50 p&p

STEREO AMPLIFIERKIT

« Featuring latest SGS/ATES TDA 2006 10 watt output iC's
with in-built thermal and short circuit protection.

« Mullard Stereo Preamplifier Module.

« Attractive black vinyl finish cabinet, 9"'x 8% x 3% “{approx)
3 10+10 Stereo converts to a 20 watt Disco amplifier.

To complete you just supply connecting wire and solder
Features include din input sockets for ceramic cartridge, mic
rophone, tape or tuner. Outputs - tape, speakers and head-
phones. By the press of a button it transforms into a 20 watt
mono disco amplifier with twin deck moxing. The kit incorp-
orates a Mullard LP1183 pre-amp module, plus power amp
assembly kit and mains power supply. Also features 4 siider
levet controls, rotary bass anel treble controls and 6 push
button switches. Siver finish fascia with matching knobs and
contrasting cabinet. Instructions

available, price 50p. Suppled £1 495

FREE with the ka Plus £2.90 p&p

SPECIFICATIONS: Suitable for 4 to 8 ohm speakers

Frequency response 40H2z - 20KH2
Input sensitivity P.U_150mV. Aux. 200mV
Mic. 1.5mv

Tone contiols Bass ¢ 12db @ 60Hz

HIGH POWER
AMPLIFIER
MODULES

READY BUILT OR IN KIT FORM

KIT BUILT
125 WATT MODEL £10.50 £14.25

Plus £1 15p&p Plus £1.15p&p
200 WATT MODEL £14.95 £18.95

Plus £1.15p&p Plus £1.15p&p
SPECIFICATIONS: 125W Model 200 W Model
Max. output power (RMS) 125 watts 200 wartts
Operating voltage (DC) 50 - 80 max 70 - 95 max
Loads 416 ohms 4 .16 ohms
Frequency response

measured @ 100 watts 25Hz - 20KHz  25H¢Z - 20KH2

Sensitivity for 100 warts  400mV @ 47K 40mV @ 47K

Typical TH.D. @

50 watts, 4 ohms 0.1%
Dimensions (both mociels} 205 x 90 and 190 x 36mm
The P.E. power amp it 1s a module for high power applicat
1ons  disco umits, guitar amplifiers, public address systems
and even high power domestic systems. The unit 1s protected
against short csrcuiting of the load and 1s safe in an open
circuit conchition. A large satety macgin exists by use of

10

generously ratecl componwents, result, a high powered rugged

unit. The PC Board s hack prinied, etched and ready to
<l for ease ol construction and the atuminium chassis 15
preformed and ready to use. Supphed with all parts, circuit
chagrams and instructions

ACCESSORIES:

Suitable LS coupling etectrolytic
for 125W model

Suitable LS coupting electrotytic
for 200W modelt

Suitable ma.ns power supply
unit for 125W mode!

Suitable Twin transformer power
supply for 200W. model

£1.00 plus 250 p&p.
£1.25 pius 25p p&p.
£7.50 pius £3.15 p&p.
£13.95pius €4.00 p&p

Trebie + 12db @ 10KH2z
Distoction 0.1% typically @ 8 watts
Mains supply 220 - 250 votis SOHz

STEREOMAGNETIC PRE-AMP CONVERSION KIT
Includes F REE Magnetic cartridge with diamond styli.
All components including p.c.b. 10 convert your ceramic in-
put oh the 10+10 10 magnetic

Only avaitable with 10410 amp £2.00 nctudes n&p

8" SPEAKER KIT Two 8" twin cone domestic speakers
£4.75 per stereo pais plus £1.70 p&p. when purchased with
amplifier. Available separately £6.75 plus £1.70 p&p.

PRACTICAL ELECTRONICS
CAR RADIO KIT

2 WAVE
BAND

W.- LW
« Easy to build
+ 5 push button
tuning « Modern design
« 6 watt output « Ready etched
and punched PCB « Incorporates suppression circuits.
Al the electronic components ta huild the rifin, you supply
only the wire and the solder, featured in Pracucal Electromies
March issue. Features: pre-set tuning with § nu;h hutinn
options, black iluminated tuning scati. The P E. Travellag his
a 6 watt output neg. grount) and sncorporites an INIGgter)
circuit output stage, a Mullard) IF Mochal: LP1121 eogamic
filter type pre-aligned anr)
assembiled, and a Byred pre £1 050
aligned push hutton tuning umr Plus £2.00 p&p
Sustable stainless steel lully reteaciable aenal {locking) and
speaker (6'x 4'‘app.)
available as a kit compiets

SERIES 11

£1 .95~‘pack‘ Plus £1.15 p&p.

30+30 WATT STEREO AMPLIFIER

Viscount IV unit «n 1eak simulate cabinet, silver fuvishec
rotary controls and pushhutions with matching fascia,
mans inchcatot andt sirgeo jack socket. Functions switch
for mic magnetic and crystal pckups, tape and auxibary
Rear pane:l teatures luse holder. DIN speakers and input
socket 30 ¢30 watts RMS, 60460 watts peak. For use with

4 10 & ohm speakers £32 90

S 145 x 10" approx
BUILT AND TESTED. Plus £3.80 p&p

PHILIPSBELT DRIVE RECORDPLAYER -
DECK GCO037 (s 15%x 12% " wprox

HiFy recond playen deck, 2 speed, damped cueing, auto
sttt of | Ll drve with
Hoating sub chassis to
mnsmise acoushic teed-
biack. Complete with
GP401 siereo magnetic
T tivrige

LIMITED STOCK
UNBEATABLE
OFFER AT
£27.50

COMPLETE
Plus £3.16 p&p,

MONO MIXER AMPLIFIERS

50 WATT six mdividually mixed inputs for two pick ups
(Cer. 01 Mag.}, two moving coil microphones and 1wo aux-
hary for tape, tunes, organs, etc. Eight slhider controls - six
for level and two for master bass and trebie, four extra treble
controls for mic and aux inputs. Size. 13':"x6":" " x 3% "app.
Power output 50 watts R.M.S. {continuous} tor use with 4 to
8 ohm speakers. Attractive

black vinyl case with matching £3995

fascia and knobs. Ready to use Plus £3.70 p&p.

100 WATT

Brushed
Aluminium
fascia and rot
ary controls.
Size: approx. 14”x4'x10"'s"
Five verlical slider contiols, master volume, tape ievel, mic
level, dech level, PLUS INTERDECK FADER for perfect
graduated change from record deck No. 1 10 No. 2, or vice
versa, Pre fade level controls (PFL) lets YOU hear the next
chsc before tading it i

VU meter monitors output. £7600
100w RMS output {200w peak) Plus £4 60 p&p

CALLERS ONLY

323 Edgware Rd, London W2. Tel: 01-723 8432.
Open 9.30am - 5.30pm. Closed all day Thursday.
Persons under 16 not served without parents
authorisation.

ALL PRICES INCLUDE VAT AT 15%.
All items subject to availability. Prices correct at 1/10/80 and subject 10 change without notice. RTVC Limited reserve the right to update their products without notice.
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MAIL ORDER ONLY

21E HIGH STREET, ACTON, W3 6NG.

Note: Goods despatched to UK postal addresses only
For further information send for instructions 20p
plus stamped addressed envelope.
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day British telephone system is
that all bell-type phones
generate virtually identical ringing
sounds, thereby creating all sorts of
problems. In the home, for example,
while watching TV you'll often hear a
phone ring and instantly leap to your
feet to answer the call, only to find that
the ringing sound comes from a phone
in the TV programme. Similarly, when
‘ you are relaxing in the garden on a
| summer’s day, or when you have
| wandered into a neighbouring office at
' work, you'll often hear a distant phone
ring and will not know if the call is
intended for you or a neighbour.
l_ The ETI Phone Bell Shifter project

a major problem with the present-

is designed to overcome these
identification problems by giving your
phone its own distinctive sound. The
project consists of a sophisticated five
IC circuit; its input is provided by an
inexpensive transducer, acoustically

' coupled to the phone body to detect
the ringing of the phone bells, and its
output is taken to an external 15R
speaker from a built-in alarm-tone
generator. A distinctive pulsed-tone
alarm sound is generated which is

| synchronous with the detected phone

bell signal. The speaker is connected to

the output of the unit using twin flex,

and can either be placed near the

! phone (so that the unit acts as a phone

I identifier) or can be placed at a remote

! location (so that the unit acts as a

[ . phone bell extender).
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If you want to customise your phone without
incurring a visit from the British Telecom
heavies clutching their wirecutters, then this is
the project for you. Design by Ray Marston.
Development by Steve Ramsahadeo.

A unique feature of our Phone Bell
Shifter project is that it uses a
micropower signal-sampling technique
(as described in last month's Designer's
Notebook) to detect the presence of a
ringing signal and then automatically
switch the unit into the full-power
mode. Because of this technique, the
unit draws a quiescent current of a
mere 7 uA, thus giving up to two years
of continuous operation from a single
PP9 supply battery,

The Phone Bell Shifter project is
provided with two preset pots plus a
normal volume control, and is simple
to set up and use. The acoustic pickup
transducer (which forms the input of
the unit) is simply placed underneath
the telephone body (below the bells)
and the sensitivity of the unit is then
initially adjusted by one preset to give
the desired trigger action when the
phone rings: once this pot has been
initially set, it requires no subsequent
adjustment.

Construction

All of the major electronics of this
project (except the input transducer

and the output speaker) are built into a
single Verobox, which also houses the
PP9 supply battery, and construction
should present very few problems.

A number of high value resistors are
used in the circuit, so extra care should
be taken to ensure that moisture and
contaminated grease are not allowed
to shunt down the effective values of
these components; when PCB
construction is complete and the
circuit has been tested, the board
should be given a coating of varnish to
prevent the ingress ot moisture.

When the PCB construction is
complete, fit the PCB and the PP9
battery into the recommended
Verobox and complete the interwiring
to RV1, SW1 and the input and output
sockets. Fit the specified speaker in a
second Verobox and then connect it to
the input of the main unit.

To set the unit up initially, simply
adjust sensitivity control PR1 so that
the unit’s alarm activates when the
phone bells ring, and then adjust PR2
so that the alarm volume does not fall
to zero when the main volume control
is turned fully down.

RV1-——r—\

SK1

ov

SK1{OV) wemy

Fig. 1 Component overlay.
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Fig. 2 Circuit diagram for the Phone Bell
Shifter.
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HOW IT WORKS

First ignore the effects of the signal-sampling
circuitry and assume that Q1 is replaced by a
short-circuit, so that supply power is con-
tinuously applied to IC1 and IC2.

The acoustic pickup device used in the
circuit is a PB-2720 transducer, which is
placed under the phone body, below the bells.
This transducer has a poor low frequency
response, but is quite sensitive to the high fre-
quency (3 to 5 kHz) overtones of the phone
bell. The output of the transducer is applied
directly to the input of non-inverting variable-
gain amplifier 1C1.

Although the input of IC1 is DC-
grounded by R1-R2, the CA3140 op-amp used
in this position is able to respond to input
signals all the way down to 0 V: consequently,
the output of this op-amp (pin 6) corresponds
to an amplified but positively half-wave rec-
tified version of the input signal. This signal is
fed to the input of non-inverting voltage com-
parator 1C2, which is reference-biased at
about 3 V by R6-R7.

Thus, the overall action of the 1C1-1C2
circuit is such that the output of 1IC2 is normal-
ly low, but changes into a series of 3-5 kHz
square waves in the presence of belkring input
signals. These square wave signals are pro-
cessed by the R13-D2-R14-C2 dual-time-
constant integrating network, so that a high
DC voltage (6 V) is developed across C2 in the
presence of a true ring signal, and this voltage
is used to activate the IC5 alarm-tone
generator circuitry. Note that, because of the
integrating action of D2-R14C2, the input
signal must be sustained ifor greater than
50 ms to initiate a high switching action in IC5,
so the circuit has excellent immunity to tran-
sient signals caused by physically banging the
telephone body or PB-2720 transducer.
Similarly, because of the actions of R13-C2,
the IC5 alarm circuit does not turn off until
several hundred milliseconds after the bell-
ring input has been removed, and thus gives a
single continuous action from a double (ring-
ring) input signal.

The IC5 oscillator circuitry is quite sim-
ple. 1C5a-1C5b is a low-frequency gated
astable (about 6 Hz), with its output fed to the
input of 1 kHz gated astable 1C5¢-1C5d. The
output of the 1 kHz astable is fed to the input
of VFET Q2 via volume control pot RV1, and
Q2 uses the external 15R speaker as its drain
load. In the absence of an input signal (from
C2) the two astables and Q2 are cut off and the
circuit consumes virtually zero standby cur-
rent; in the presence of a high signal from C2
the low frequency astable activates and pulses
the 1 kHz astable on and off at a 6 Hz rate,

thereby producing a pulsed tone in the 15R
speaker.

Note that the supply to the major sec-
tions of the Phone Bell Shifter circuitry is
decoupled from speaker/Q2 transients by D4
and Cé.

In this circuit, IC5 and Q2 consume vir-
tually zero quiescent current, but the 1C1-1C2
ring detector stages would, If continuously
powered from a 9 V supply, consume a quies-
cent current of about 4 mA and would thus
flatten a PP9 battery in less than two days of
continuous running. To overcome this pro-
blem and vastly extend the battery life, we use
a signal-sampling technique in which a
micropower oscillator network (IC4-1C3-Q1)is
used to feed pulses of supply power to the IC1-
IC2 ring detector circuit and simultaneously
check the output of the detector for signs of
such a signal; if a signal is detected, the cir-
cuitry then applies full power to 1C1-IC2, so
that the signal can be fully processed. The
sampling pulses are only 160 us wide and are
repeated every 180 ms; consequently the
mean power consumptlon of the detector cir-
cuit is reduced by a factor of 1125, to a mere
3.5 uA. The micropower oscillator network
also consumes a running current of 3.5 uA so
the total quiescent current of the entire Phone
Bell Shifter circuit works out at 7 uA, thus giv-
ing up fo two years of continuous running
from a single PP9 supply battery.

IC4 is a special-purpose micropower
oscillator circuit, designed around a 4007UB
dual complementary pair plus inverter CMOS
chip: a full description of this oscillator was
given in the October edition of Designer's
Notebook. The output pulses of IC4 are fed to
one input of the 1C3a-1C3b OR gate and then
passed on to emitter follower Q1, which con-
sequently connects supply power to the IC1-
IC2 ring detector circuitry for 160 us once
every 180 ms. Simultaneously, the output of
IC2 is peak-detected (inspected) during the
sampling period and the resulting signals (if
any) are stored in C1 and fed to the second in-
put of the IC3 OR gate. Consequently, if abell-
ring signal is absent during the sampling
period, the output of IC2 will be low and zero
voltage will appear across C1, so another sam-
ple pulse will be applied 180 ms later. If, on
the other hand, a bell-ring signal is present
during the sampling period, the output of 1C2
will switch high and store a high voltage on C1,
thereby taking the second input of the IC3 OR
gate high. This causes Q1 to turn fully on, so
that the supply Is semi-permanently con-
nected to IC1-1€2 and the input signals may be
fully processed.

PARTS LIST

lav

Resistors (all 4W, 59%)
47k

R1

R2 10k

R3,18 100k

R4 120R

R5,12,14,20 22k

R6 56k

R7,9,15 33k

R8,10 10M

R11,13,17 1M0

R16 220k

R19 68k

Potentiometers

RV1 22k logarithmic

PR1 2k2 minjature horizontal
preset

PR2 22k miniature horizontal
preset

Capacitors

1,35 10n ceramic

C2 2u2 16 V tantalum

c4 100n ceramic

(3 100u 16 V PCB electrolytic

Semiconductors

1C1,2 CA3140

IC3 40018

IC4 40078

IC5 40118

Q1 BC109

Q2 VNG66AF

D1,2,3 1N4148

D4,5 1N4001

Miscellaneous

Swi1 SPST miniature toggle

LS1 15R 2 W, 57 x 3” elliptical
speaker

$K1,2 phono socket

™1 PB-2720

Case for electronics (Verobox order no.
202-21391A; case for speaker {order no.
202-21030K).

BUYLINES

LS1 might prove a little difficult to obtain from
your local component emporium, but Wat-
ford Electronics have agreed to supply the
speaker on request. The VMOS transistor (Q2)
is available from Electrovalue, and Ambit In-
ternational are stockists for the PB-2720. The
PCB can be obtained from our PCB Service —
see page 76 for details.
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Texas Instruments
invented....

the integrated circuit
and the

Pocket Guide

TTL£3.50

Volume One Digital integrated Circuits.

A concise summary - logic and pin assignments - of all TTL
semiconductor devices currently available from Texas
Instruments, the world's largest manufacturer.

LINEAR & INTERFACE £2.50

Volume Two Professional Linear.

A detailed description of all Texas Instruments Linear and
Interface integrated circuits (including second-source)
Pin-out guides, device characteristics and complete support
information are included.

Together these Pocket Guides make the complete reference
to advanced bipolar integrated circuits from Texas Instruments.
To obtain your copies complete the order form and send
together with your cheque or postal order (payable to Texas

Instruments Ltd) to:

Texas Instruments Ltd, PO Box 50
Market Harborough, Leics

Please send me
Quantity__ copies of the
T! Pocket Guide Volume 1(TTL)

« £3.50 each. total £

Quantity copies of the
TI Pocket Guide Volume Il (Linear & Interface)
« £2.50 each, total £
1 enclose cheque
order) of £

to the value (add £1.50 p&p per
in payment.

Name

Address

Send completed forms to Texas Instruments Ltd. PO Box 50
Market Harborough, Leics.
Texas Instruments invented the integrated circuit, the
microprocessor, and the microcomputer.
Being first is our business.

TEXAS INSTRUMENTS

!
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I
I
|
|
: Company name (if any)
I
|
I
I
I
|
l LIMITED
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I
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Now the time can tell you! . . .

New - from Silicon Speech Systems ({a Powertran
subsidiary) — the first ever easy-to-build kit that will give a
whole new meaning to the ‘speaking clock’! Electronics and
quartz technology combine to enable you to construct a
talking timepiece that is interesting to build — fun to havel

Full instructions make this a kit
with equal appeal to the
beginner or experienced
constructor.

ONLY £29.95 ridesval

Accurate to a minute a year
Adjustable voice pitch
Grained stainless-steel case

Pocket size — approx. 5in. X
2%2in. X 1in.
Useful in the home or office

A perfect gift to give to the
enthusiast

Or, why not build one as a ﬁ
present for someone else? m—

Silicon Speech Systems =%

{A Powertran Subsidiary)

SPEECHEIME |

| Ly N | . s

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS., SP10 3NM
TELEPHONE ORDERING FOR ACCESS/BARCLAYCARD
CUSTOMERS AVAILABLE —

RING ANDOVER (0264) 64455; PLACE YOUR ORDER AND
JUST QUOTE YOUR CARD NUMBER

SPECIAL OFFERS

FUSE HOLDERS 20MM CHASSIS MOUNTING

10 for oniy
100 for only....
1000 for only

FUSE HOLDERS DOUBLE 20MM CHASSIS MOUNTING

10foronly.....
100 for only ...
1000 for only

.. £4,
.... £30.00
ASSORTED PACKS SELF-TAPPING, SELF-CUTTING SCREWS. 2ib. wei'igrsg

approx. 700 items (U.K. only) .
WIRE-WOUND RESISTORS 8Y V.T.M.

5K 9 watts 5%
10 for
100 for

1000 407 -..oerrerereeeeeroeeree s £20.00
ASSORTED iFs BY TOKD, etc., 10 for......... S0p
LT.T. LEVER SWITCHES, 8 pole c.0., boxed: ... £1.00
HOOK-UP WIRE WITH PLUGS AND SOCKETS, very useful for TV Engineers0
................................... p
TEXAS/I.T.T. 1N4148, 100 for - £1.50
MULLARD MATCHED PAIR AD161/162 50p
MULLARD POT CORES
LA3 100-500KHz ............... —-T
LA4 10-30 KHz.. £1.00
LAS 30-1000 KH. £1.00
LA? < 10KHz... £1.00
Also LA13......... -
RELAYS 24v 3 C.0. HD 11-pin plug-in £1.50
A.E.I. MOTORS TYPE 8P 1303/8, 100-125V S.P. 60 cycles, h.p. 3 watts, r.p.m.
1550........ £3.50

FAIRCHILD FLV150, red, .2 LEDs, 10 for £1.00, 100 £8.65.
PLEASE NOTE ALL PRICES INCLUDE POSTAND V.A.T.

IONISER KIT ZD13 T. POWELL

This negative ion generator gives you Dept. ET.I.
power to saturate your home or office Advance Works

ith millions of refreshing lons. Without
i el " 44 Wallace Road, London, N.1

tans or moving parts it puts out a
pleasant breeze. A pure flow of ions Tel: 01-226 1489
HOURS: Mon.-Fri. 9-5.30 p.m.

pours out like water from a fountain,
Sat.3-4.30p.m.  premyeTe o
el "]

filling your room. This result? Your air
feels like fresh ocean air, pure, crisp

Minimum Telephone Orders: £5
Minimum Mait Order: £1

and wonderfully refreshing. All parts
PCB and tull instructions, £12.50. A suit-
able case including front panel, neon
switch, etc. Available at £10.50.
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FEATURE

AUDIOPHILE

A first look at a new name to the tape market and a mention for a
useful gadget to keep it clean! Ron Harris reports on the
Alpage AL-300.

hate summer. All that lousy sunshine and hot weather. The The record has a truly excellent vocal recording and is very
I main problem is that people expect you to get outdoors  well detailed. The balance is slightly bright, which will show up
and enjoy being roasted to death slowly. Sounds very  any hardness inherent in the system, as the LP itself is never
lemming-ike, if you ask me, all this rushing off to the sea every  hard-sounding. If you want a system test for detail and clarity
time the sun shines. then this isit. | suspect that if you frequent hi-fishops as a hobby
Hifi tends to become an anti-social undertaking too — (plastic mac optional) you'll be hearing more of this particular
even if, like me, you resolutely refuse to burn to death witha  album in future.
smile and prefer to remain enthroned in your lounge with

Tchaikovsky caressing the speakers. But they won't leave you L

alone, not even then. Hot weather means open windows and

open windows mean 100 dB of music escaping into the wide

world outside — and that means neighbours banging on doors A Ipage A I"3OO

because you woke them from their sun-drenched stupor on the Couple of issues ago now | mentioned the new range of
back lawn.

Oh for the joys of winter, with icy rain sleeting against the
windows (closed), a warm glow in the hearth (the cat got too
close to the electric fire and burst into flames), a glass of brandy
in the hand and the sweet sounds of music gently filling the
room . . . until the roof leaks, water pours in and short circuits
the amp which explodes violently, taking out the speakers and
impaling you in the armchair with pieces of flying speaker cone. %

Is there nought to life save adversity in the face of perfec- ==

tion?

Record Time

Avoiding the sunshine this month paid some dividends, in
that | came accross two superb new LPs which can be totally ®
recommended for content and recorded quality. The old ‘Rickie : ® w8, w o~
Lee Jones’ album has long been a demonstration standard and
now the new LP, called ‘Pirates’, could well go the same way.

The guitars and vocals are outstandingly reproduced and will ~ Above: The Alpage AL-300 in all its glory, the top line machine in
get better as your system improves. The content is much more ~ Shure’s range of three.

jazz orientated than the earlier offering. which undoubtedly )

puts off as many people as it endears Belgw‘; The “ront panell block on the Alpage AL-300 detaches to form a

The better of the two, however, has to be the new Stevie ~ <°rded remote control.

Nicks album, ‘Belladonna’. To start with the woman has an
amazing voice and is devastatingly attractive. The kind of beau-
ty for which men would kill. merely to earn a smile and a soft-
ness in the eye. Nothing to do with the music, | know, but

CLOMD LOUP DUA CAPSTAN “3IIAD/IC 100K CONTROL

soem wwm > o0 s am

Left: The stunning and sensuous Stevie Nicks, as she appears on the ’
cover of her new album.
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tape decks from Shure Electronics, entitled Alpage, promising
more details to follow. When, they've arrived! Herein one
review of the AL-300 cassette deck, the top-line machine in the
present range of three.

Among its many attributes it boasts variable bias and
Dolby, which work in conjunction with the metering. This itself
is switchable from peak reading to average. More common
facilities include metal-tape capability, off-tape monitoring and
auto play/rewind. Record mute is there, for those who can suss
out how to use it.

Transport control is solenoid operated and the front panel
block detaches to form a(corded) remote control. There is also
a pitch control for altering replay speed slightly — useful if
you're slow of hearing or wish to make sure that your 46 minute
LP will fitonto a 45 minute side. With a small variation in pitch it
is most unlikely that anyone would ever notice that the music is
playing slightly fast

Variable Everything

Dolby B has been so widely accepted that hardly anyone
bothers to question it any more. With the new su rge of interest
in noise reduction systems — Dolby C, HX, dbx, etc etc some
points are now being raised.

Variable Dolby (allowing optimisation of level) can bring
audible benefits. With Dolby B the signal passing through the
record circuits has to have identical response to, and be at the
same level as, the signal in the replay deprocessors.

Failure to achieve this will mean that tapes replaying at a
higher level will sound bright and edgy, and less sensitive tapes
dull and lacking in treble.

The Alpage AL-300 has a built-in test oscillator, operable at
400 Hz and 10 kHz. The former frequency is used to align the
Dolby processors, by recording the calibration tone and setting
up the replay level on the meters. Worthwhile if you're sear-
ching for the ‘nth’ degree of audible quality.

As to the benefits of variable bias these can be clearly
heard if you're mad enough to deliberately set up a tape wrong-
ly and record the same piece of music again, only this time cor-
rectly.

Insufficient bias will cause LF and MF distortion and make
the tape prone to ‘dropouts’ as the signal is not securely im-
printed upon the tape.

Too much bias and the HF end of the spectrum disappears
at great speed whereupon severe compression becomes ap-
parent. All very nasty overall.

Since brands of tape vary so much in quality, manufac-
turers of tape decks thought it worthwhile to include “fine-
tuning’ of bias-level to offset the usual ‘typeselect’ switch
found adorning front panels the world over.

The Alpage facility is thus a justifiable and useful addition.

)
v
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The unfamiliar controls in the bottom right-hand corner operate the
built-in test oscillator for those of you who like to squeeze the last
drop of perfection out of your system.

Head Of The Class

One possible problem with the newer tape formulations,
metal and ferrichrome, is their requirement for much higher
levels of bias than had hitherto been required. Earlier designs of
deck used record heads that had a small gap and were prone to
‘saturate’ under the level of bias required for these tapes.

It is thus reassuring (to me anyway — if | hadn’t told you
about it you wouldn't have worried, would you?) to note that
the Alpage has a reasonable margin of safety in the design and
that no trace of head problems was encountered. This is a sound
design all round.

The bias levels seemed to have been well selected and
were as ‘right’ as they could be for the overall settings. The
"chrome’ option gave very good results, for example, with Max-
ell XLIIS and TDK SA, even without optimisation.

A useful table is provided in the pigeon-Japanese-English
manual listing out a wide range of tape types and the recom-
mended settings. Apart from this, though, the book is down to
the usual standards of these productions — ie pretty dire.
Alpage are no worse than most others, but with section
headings like “A 4-step switch applicable to a metal tape being
now talked about”, they sure as hell ain’t any better!

Tested Results

The outcome of the bench tests proved most satisfactory
with the AL-300 giving a creditable account of itself. The metal
tape response proved particularly extended, running from 22
Hz to 21,000 Hz + 3 dB, beyond which it dived into the bottom
of the graph paper.

Signal to noise (with Dolby in) on UDXLIIS proved to be a
respectable 65 dB, good but not quite up to spec. Still, God
alone knows how the inscrutable East derive some of their
figures — and He probably works for Matsishuta Electronics
nowadays anyway.

Without Dolby, S/N fell to a wholly irrelevant 54 dB.

Rest of the figures {taken with Maxell XLI1S and TDK metal
tapes):

THD (record to
replay):

FREQUENCY RESPONSE 22-21000 Hz Metal

0.75% at1 kHz, Dolby level

(t 3dB): 30-18500 Hz FeCr After optimising bias
25-18000 Hz Cr0, andd Dutby levels
40-15000 Hz Normal
WOW AND FLUTTER 003%
(WRMS):
INPUTS: 0.25 mV/500R (Microphone)
120 mV/47k  (Line)
015mV/k  (DIN)
OUTPUTS: 1 V/47k (Line)
2 mW/8R (Headphone)
SIZE: 435 (W) x 120 (H) x 300 (D) mm
PRICE: around £290 - £300

A very good set of figures, these, and for the price asked in
return, very good value for money. | have had my hands on
machines costing a great deal more, from better known names,
that have not performed to this standard. There is little to pick
up on here, save maybe that the response is decidedly restricted
on the cheaper tape types, regardless of how much the user may
play with the tuning.

Metal and ‘high-bias’ types, however, gave better than ex-
pected results.
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FEATURE : Audiophile

U SPEAKERC)
“RAF
BASS DRIV} l(u )

Last minute news, hot from the postman, is of Wharfedale's new DIY Speakercraft range, including treble, mid-range and bass drivers and
crossover networks.

In Use

As you must expect by now, the Alpage AL-300 did not
disgrace itself under listening tests any more than it did sat sit-
ting in the middle of a test bench. Despite the optimisation
system — which produced audible improvements in most
brands of tape, at least at the top end — the AL-300 did seem to
favour some manufacturers’ wares. Maxell XLIIS gave con-
sistently superior results to any other similar mixture and TDK
metal outperformed all rivals. These two were thus employed
for the listening tests.

In both cases the sound was clearer and sharper with these
tapes, than with competitive productions and a smoother high
frequency was evident. This would tend to suggest bias re-
quirements were well met — but with ‘adjustable’ bias how
could this be?

Anyway the AL-300 is a top class cassette deck, regardless
of the vagaries of tape types. It gave consistently good results
with a nicely ‘open’ sound, free of any of the dreaded ‘cassette
compression’ which occurs with some designs. The bass
response is very good, if a little on the full side of neutral. Treble
is well extended and clean.

About the only real complaint is that it is damned difficult
no, let’s not be polite — impossible is a better word — to get at
the heads and rollers to clean them. To do so one must first
heave off the door — a procedure which is studiously ignored
throughout the manual. Tsk tsk.

Summary

A well-designed cassette machine with a particularly ver-
satile recording facility that offers audible improvements with
most tape types. The head circuitry is especially well done and

ITS THAT YOUNG DEVIL JENKINS ON ABOUT should guarantee good results from the AL-300 in a wide range
LOWERING THE MODULUS OF ELASTICITY OF AIR.. . . of appln;ations. !
1S HE SENDING ME UP AGAIN STAN?!! All in all, the Alpage offers excellent return for the asking
price.
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Clean-up Campaign?

While rambling on about tape and associated machinery, it
seems like a good time to mention a clever little gadget which
drifted across my desk recently. Itis endearingly entitled ‘Clean
and Check’. Not a bad title in light of the fact that this describes
its function in life perfectly.

After all, you can't fit ‘Adevice-forchecking-drive-belt-
tensions-and-motoroperation-and-cleaning-both-the-heads-
and-rollerswhich-comes-complete—inoneﬂeat-littleboxwhich-
opens~in-twodirections-just-to-confuse—you' all onto a cassette
case now, can you? Sensible marketing, that.

One half of the package is a cassette body which contains a
belt connecting the two hubs together. Once it is placed in the
machine and the machine is started, the belt comes under ten-
sion moving a pointer across a scale to indicate the state of
health of the drive system. Clever and effective.

The other half is a clean-up set, consisting of two bottles of
cleaning fluid: one for the heads and another to take care of the
rubber roilers etc. Cotton swabs are provided for applying the
magic liquids to those important little places in the machinery.

Trying It Out

The cleaning mixtures proved most efficient in de-filming
rollers on the aging machines we tried it on. The head cleaner
too did its job without complaint and seemed as good as any
other chemical brew I've wiped across bits of metal in the past.

The drive checker, | can only say, seems a great idea — |
didn’t have any dying drive systems to prove it on, but the belt
responds to change in tension quite well. The idea is so obv.nus
once someone tells you about it, you wonder why no-one has
thought of it before.

A neat little package. Good value at £4.50 all inclusive,
Every home should have one.

Available from Technology Resources Ltd, Dept 654, Hen-
don Road, Sunderland SR9 9XZ. ETI

T LWES

the country in its quest to infiltrate every town, every home,

as a set of three books. They sold out. It was reprinted as a

basic principles and working through to the how and why of
You can obtain your copy of Electronics — It’s Easy by mail
payable to ASP Ltd; alternatively you may pay by Access or

If' Send to: Sales Office (Specials), 1
| Argus Specialist Publications Ltd,
145 Charing Cross Road, London WC2H OEE.

Please send me.. ... copies of Electronics —
| It's Easy. | have enclosed f. . .. .. (£4.95 each
| including p&p).
Iwame ...

| Please debit my account
l My Access/ Barclaycard No.is .................. .. .

l Signature ...

From the past it came, growing daily, striking terror into the hearts of lesser publications, and spreading its influence across

Not a horror story, but a success story. And if electronics theory strikes terror into you, then you need the help of Elec-
tronics — It's Easy. Originally a long-running series in Electronics Today International, Electronics — It's Easy was printed

publication is available again, in its third reprint. Electronics — It's Easy is a comprehensive and simply-written guide which
explains the theory (and the practice} of electronics step by step. Every aspect of the subject is covered, starting with the

AGAIN!

every mind.

single volume. It sold out. Now this phenominally successful

today’s technology.
order using the coupon below. Make cheques or postal orders
Barclaycard
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RADIATION DET

BE PREPARED |

Ideal for the expernimenter

@ THIS DOSIMETER WiLl AUTOMATICALLY
DETECT GAMMA AND X-RAYS

B UNIT IS SIZE OF FOUNTAIN PEN & CLIPS
ONTO TOP POCKET

@ PRECISION INSTRUMENT

B MANUFACTURERS CURRENT PRICE OF A

SIMILAR MODEL OVER £25 EACH

Botish design & manutaciure
Tested and fully quaranteed Ex-stack deirvery.

Henrys

L e
01-7231008/9 __
404 EDGWARE ROAD. LONDON W2 1ED § «

VIEW THRU LENS b

RECHARGE SERVICE
F REE AFTER PURCHASE

£6.95

nc VAT Post & Pack 60p

COMPLETE
WITH DATA

PARNDON ELECTRONICS LTD,

Dept. No.23, 44 Paddock Mead, Harlow, Essex CM18 7RR. Tel. 0279 32700

RESISTORS: Y« Waa Carbon Film E24 range + 5%a tolerance. High quality resistors
made wunder stnctly controlled conditions by automatic machines. Bandoliered
and colows coded
£1-00 per handred mixed. {Min 10 per value}
£8-50 per thousand mixed, (Min 50 per value)

Spenial s;ock pack 60 values. 10 off each ESS),/

DIODES: 4148 3p each Min order quantity - 15 items
£1.60 per handred

DIL SWITC}'ES Gold plated contact in fully sealed base - solve those

programemeng probiems.
4 Way 86p each 6 Way £1-00 each. 8 Way £1-20 each.

DIL SOCKETS: High quality. low profile sockets
8 pin ~ 10p. 14 pin — 11p. 16 pin ~ 12p. 18 pin ~ 19p. 20 pin - Z1p.
22 pin = 23p. 24 pin ~ 25p. 28 pin ~ 27p. 40 pin — 42p.

ALL PRICES NCLUDE VA.T. & POST & PACKING — NO EXTRAS
k MIN. ORDER - UK €1 00 OVERSEAS £5 CASH WITH ORDER PLEASE J

CLEF eiectronic MUSIC
MASTER RHYTHM

As published in Practical Electronics

FULLY PROGRAMMABLE
TWENTY-FOUR PATTERNS

EIGHT PARALLEL TRACKS
TWELVE INSTRUMENTS
SEQUENCE OPERATION

Kit incluges all components to
build this comprehensive User
Programmable Rhythm Generator
in an attractive metal case with
finished case, hardware and wire.

KIT. — £79. BUILT - £119

SPECIALISTS SINCE 1972
STAGE § DOMESTIC TYPES

STRINGS £179

Versatile String Synthesizer with
split keyboard facility and impress-
ive voices. 49 note organ diode
keyswitch plus two-phase Chorus.

ROTOR-CHORUS

PIANOS

The most ad-
vanced form of
Touch Sensitive
action simu-
lating piano
keyineriia by

patentedtechni- £89
g“"" X Two-speed Rotor simulation plus

our mixable Theee Phase Chorus on a single 8/
voices for

x 5% p.c.b. Mains P.S.U. included.

KEYBOARDS

Square Front with two hole
actuator—easily cut.

49 NOTE £28.75; 61 NOTE £38
73 NOTE £47; 88 NOTE £57

serious tone
variation plus
electronic
chorus and

SIX OCTAVES £217

TAOCTAVES €266 | coonec's:

! Cabinets, P.A.
& Manufacture.

OUR PRICES INCLUDE V.A.T., CARRIAGE AND INSURANCE
Please send s.a.e. for complete lists or use our teiephone BARCLAYCARD service.
Very competitive EXPORT rates — in Australia please contact JAYCAR in Sydney.

ALL INSTRUMENTS MAY BE SEEN IN OUR SHOWROOM
{Dep1.

CLEF PRODUCTS (ELECTRONICS) LIMITED ¥
44A BRAMHALL LANE SOUTH, BRAMHALL.
STOCKPORT, CHESHIRE SK7 1AH. 061439 3297

| TYPE SERIES SECONDARY RMS !
- No Vohts Current mcr._
30 e el 750
VA 0N L 166
X ) -1 125
70 - 30mm gy w-1i 1o | £4 48
0.45Kg " . s
T v Him on |oawbe INCREASED PRODUCTION CAPACITY BRINGS LOWER PRICES
Regulation 1016 2. % 060 0.80p VAT
18° T )
| | TYPE "= sgowns NOW 95 TOROIDAL TYPES
X0 -5 46 No Volts Current PRICE |
201 5-9 2 Tady e -
6X012  12-12
50va 202 n2-1 2w X013 15 - | FRO M 3OVA To 625VA
M3 15-15 166 ., U
80 - 35mm - 6X014  1§-18 625
osKa  how  mim i %4099, | 225va box 5 n  in | Y% |.L.P. TOROIDALS %
M0 K-% 100 0.90p VAT 1o . 4smm g;g:g §3 gg ;;’g £10.06 We use advanced winding technology to make our toroidal trans-
Regulation X0 30-3% 083 | Sl GX018 .35 331 | - £1.73PP formers. They have only half the weight and height of their lami-
5 ;:g;g ;;g g;; Regulation  EX0% 10 -4 28 | [177VAT nated equivalents and are appreciably more efficient. Inﬁucsj
o 6X025 45 - 45 250 hum is reduced by a factor of ten. L.L.P. toroidals cost virtually the
e — 0 - e — TR 6X028 10 204 same as the older types which they are rapidly replacing. Now
g:g:o e g 22: 6X029 a0 102 increased production capacity means even lower prices.
i a2 B ) i ! 93 J Supplied with rigid mounting kit with centre bolt, steel and neo-
803voA XN 15 -5 266 | X018 18 - 18 83 | prene washers. GUARANTEED 5 YEARS.
90 - 3I0mm  3xg1: 18 - 18 222 ms 2 -2 682
ik wos mow a |£9.47 nols -2 60y | CHOICE OF 3 PRIMARY INPUTS
M6 x-m e |- O1a3Pp 300va 07 w-% s £11.66 LL.P. Toroidal Transformers are available in choice of 110V, 220V,
Regulation g:g;g 17"01 l|) ;; ‘ 110 » 50mm ;;8;: £ A !'173,, 9 240V, coded as follows: (Secondaries can be connected in series
12% 2.6Kg I L 8 or parallel).
g:ggg ﬁ 8;?« ;x3§§’ 28 ;3 ;33 £2.01 VAT For 110V Primary insert 0 in place of ”X" in type number. For 220V
Bl 10 Loy wT'— 7 Regulation  yxpzg 1o mn Primary (Europe) insert 1 in place of X" in type number. For 240V
axon 9-39 666 L %029 220 6 Primary (U.K.) insert 2 in place of X" in type number.
120 &2 12-12 500 | _ Txo30 240 125 | Example: 50VA 240V 6+6V 4.16A4=22010.
VA @03 5-15 400 | 8X017 30 - 30 833 |
90 -domm UoU -1 33 | £6 3G9 EXO1E  35-3 71 % CUSTOMER DESIGN ENQUIRIES INVITED. QUANTITY PRICE
t2kg OB R-R AR e ,!:’oogg,fm o w4 0 |£1553 | LIST AVAILABLE. g .
| w017 30 - 30 20 | -fr17var 4Kg. X033 50 - 50 500 £2.05 PP % FREEPOST FACILITY (U.K. only). Simply send your-order in
[ Re_gulanon 08 35 - 35 m i BX042 55 - 55 154 | . r2'6a VAT I envelope marked FREEPOST to address below. NO STAMP
AL 4x028 1 109 Regulation  8X028 10 451 REQUIRED.
::029 Zig ' 4 8X029 20 2 % TO ORDER Enciose Cheque/Postal Order/Money Order payable
0 2 = 8 (- BX030 20 208 | to LL.P. Electronics Ltd. or quote your ACCESS OR BARCLAY.-
SO 9-9 889 w017 -3 1041 | | CARD account number. VAT rmust be included with U.K. order.
g:g:; :g :g 2% 625 9x018 35 - 35 892 | Topay C.0.0. add £1 extra to TOTAL value of order.
160va oo w-w s 140 - 7¥"ﬁ" wn 6.6 e |£21.54 GOODS DESPATCHED WITHIN 7 DAYS OF RECEIPT OF ORDER
110 - domm. XS 2-2 36 | £8 44 50Kg 9X033 S0 -50 625 £2.20P/P T e o e e e e L S
1.8 Ka 5X016 25 -25 30 | . s 9R042 S5 -55 568 £3.56 VAT
i SX017 30 - 30 266 ‘ £1.43PP Regulation  9X028 110 568 To: .L.P. ELECTRONICS LTD. CANTERBURY CT2 7EP
9x018  35-35 228 FragvaT pe 9%029 20 288
Regulation Z:ggg nol a0 %22 9%030 240 260 Please supply Transformer(s). No.(s).
e 5X029 20 on i Total purchase price £
%030 240 066 IMPORTANT: Regulator references Al voltages gquoted are FULL

Also avsilable at Electrovalue, Mapiins, Marshalls,
Technomatic and Watford Electranics.

See our adverts, also on pages 30 & 31

@ B P TRANSFORMERS ¢ ovrr

FREEPOST T4, GRAHAM BELL HOUSE, ROPER CLOSE. CANTERBURY. CT? 7EP
Phone 102271 84778 - Technical 10227) 64723 - Telex 9635 750
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LODAD. Please add regulation hiqure to secondary voltage to obtan off

lenclose Cheque| |Postal Orders{ |International Money Order|
Debit my Access/Barclaycard Account No

NAME

ADDRESS

Signature |ETIN
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& CASIO §

-
1 = WHAT WILLTHEY THINK OF NEXT?
slslojofolslal Y 11T
lojojalojoiol §-T-1 §-1-] 3
o imioio o jojod §- 1. F-J -1 -] — { r ;
PPUPPLOeDoBnG I |
UR0000gnoooon — Serer
FX-702P (=] CJ:C:p_:ta |cecos|
@ Display capacity for 20 alpha-numeric :7:’ = : ; :
characters, m weooo
@ High utility variation of program steps and o oHCco®
data memories. L L 11 | -
ONLY £115.95
FAZ interface availabl ) FX 510 FX 7100
FP10 prlntefﬁni?:v;?la;eszggn. £18.95 £23.95
L

[SIST=T=T=Y=] a2 ';
oooooo 77 § §
cogooo ‘2' -
e0a00Qc ;2;— -
asooo - - = :
eBEDB00 -
a@eoan = [ 1.1 ‘E
FX 8100 FX 2700P FX 3500P FX 502P FX 602P
£23.95 £18.95 £21.95 £61.95 £71.95
P
CAg",?_ng1 CASIO FA 1 ADAPTOR CASSETTE INTERFACE for 501P, 502P, 601P, 602P FA1£19.95
TEXAS INSTRUMENTS
TI51-111..... S - . RS £29.95 TI67 . - i g g s e sl 3o £ O D)
T58. At - SR RG] M. : e BITIIE | T 5B et p : £68.95
LT < i e Sa - ... £121.95  PC 100C printer for 58/58C/59 ............ S S A ——— g |
SHARRP €L 5101 16 digit aipha/numerlc £41.95 EL 5100 24 digit alpha/numeric £51.95
Pocket Computer PC1211 £91.95 CE121 Cassette Interface £15.95

CE122 Printer/Cassette Interface £71.95
FULL RANGE OF CASIO SHARP AND TEXAS AVAILABLE. S.A.E. WITH ENQUIRIES PLEASE

SEND CASH, CHEQUES, P.O., etc., PAYABLE TOC.S.S. — OR QUOTE ACCESS NUMBER ON ORDERS OVER £30 only. C.0.D. AVAILABLE AT EXTRA CHARGE OF £1.50 UP TO £250

CALCULATOR SALES & SERV|CE FREEPOST {no star{_\;;gﬂ:gg%ggggg&g. WORCS. BS8 0BR

TWO SIDES TO

The Low Cost Eurocard Size Microboard —=———==——~~_="

Fully Compatible with indirect connectorsl rLease  |oroercooe |pescrietion| size | PRICE

b ]

: : SUPPLY QTY.
and Card Frames to the lateSt 'nternatlonal I 200-222718 MICROBOARD |160 x 100mm| £3.47 each (including [

specifications. 200-22270E | MICROBOARD [160 x 233mm | £5.47 each VAT &carriage) |
Accepts any Integrated circuit package - | ET1.11.81
allows high packing density.

B el v il

Screen Printed with ‘island’ jHame o=
pattern for ease of use - ideal | Address: -~ L
for solder and wire wrap |
applications. S h sl B _________ PostalCode:
Vero Electronics Limited, Retail Dept., Industrial Estate, J -
Chandler's Ford, Hampshire SO5 3ZR. Tel (04215) 62829 [L4y Access/Barciay No s T e e e s
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CHOOSE ATOM POWER

Atwork or play- everything youneed in apersonal computer

The Atom is amachine to be used.
Every day, day after day. I's a full
function machine-check the
specification against others. It's
rugged, easy to operate built to last
and features a full-size typewriter
keyboard.

Justlook at some of the features!

@ More hardware support than any other
microcomputer ® Superdast BASIC - can be
updated to BBC BASIC if required

@ High resolution and comprehensive
graphics ideal for games programmers and
players* @ Integral printer connection*

® Software available for games, education,
maths, graphs, business, word processing, etc.
® Otherlanguages: Pascal, FORTH, LISP
@ /O port for control of extemal devices

@ Built-inloudspeaker ® Cassette interface
® Full service/repair facility ® Users club

Expanded version only

Optional Extras

® Network facility with Econet

® Disk ® PAL UHF colour encoder

@ Add-on cards include 32K memory,
analogue to digital, viewdata VDU, disk
controller, daisywheel printer, plus many,
many more! ® Power supply

FREE MANUAL

The Atom's highly acclaimed manual comes
free with every Atom and leaves nothing out In
justa while you'll be completely at ease with
your new machine! Within hours you'llbe
writing your own programs.

Computer stores are stocking Atoms — there's a list below, but if you have any problems getting hold of
one just fill in the coupon and we'll rush one to you within 28 days. If the machine isn’t all you expected,
or all we've told you, just return it within 14 days for a full refund.

MOM, Aberdeen 22863. Broadway Elect, Bedford 213639. Owl Computers, Bishops Stortford, 52682.
Eltec Services, Bradford 491371. Gamer, Brighton 698424. Electronic Information Systems, Bristol 774564.
Cambridge Comp Store, Cambridge 65334. Cardiff Micros, Cardiff 373072. Bellard Elect. Chester 380123.
Emprise, Colchester 865926. Silicon Centre, Edinburgh 332 5277. Esco Computing, Glasgow 204 1811.
Control Universal, Harlow 31604. Unitron Elect, Haslington. Castle Elect, Hastings 437875. Currys Micro
Systems, High Wycombe. Customised Electronics, Leeds 792332. D.A. Computers Leicester 708402. Micro-
digital, Liverpool 236 0707. Barrie Elect, London 488 3316. Eurocalc London 729 4555. Microage London
959 7119. Sinclair Equip. Int (Export) London 235 9649. Off Records, SW12, 674 1205. Technomatic
NW10 452 1500. NSC Comp Shops, Manchester 832 2269. Customised Electronics, Middlesborough 247727,
Compshop, New Barnet 441 2922. H.C.C.S., Newcastle. 821924. Newcastle Comp Services, Newcastle
615325, Anglia Comp Centre, Norwich 29652. Leasalink Viewdata, Nottingham 396976. R.D.S. Electrical
Portsmouth 812478. Computers for All, Romford 751906. Intelligent Artefacts, Royston, Arrington 689.
Computer Facilities Scunthorpe. Datron Micro Centre Sheffield 585490. Superior Systems, Sheffield 77824.
Q-TEC Systems, Stevenage 65385. 3D Computers, Surbiton (01) 337 4317. Abacus Micro Comp, Tonbridge,
Paddock Wood 3861. Northern Comp, Warrington 601683. Compass Design Wigan Standish 426252.
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YOUAND YOUR CHILDREN

More and more schools are buying Atoms.
More and more children willlearn on an Atom.
You can give them that extra familiarity withan
Atom in the home.

ACORN 4a Market Hill,
co PUTER CAMBRIDGE CB2 3NJ
'-Wh:yomer yo—uxAt-oT wewillinclude "
full details of all software packs and the I
optional hardware.

To: Acom Computer Limited, 4A Market Hill,
I Cambridge CB2 3NJ. I

I enclose a cheque/postal order for £.

Please debitmy Access/
Barclaycard No I
Signature
Name (please print). Lk l
Address . .
Telephone Number ny g
Registered No. 1408810 VAT No. 215400220 I
Item priceine.
Quantity Item VAT +P&P Totals
I Atom Kit8K ROM+ @£140.00 I
2K RAM
Atom Assembled 8K @£174.50
l ROM+2K RAM l
Atom Assembled 12K @£28950
ROM+ 12K RAM
| o S @€ 1020 l
_ _TOTAL
e e e e e e e —



roboticists is that of position sensing. It is fairly

straightforward to produce an ‘intelligent’ mobile unit,
which will have control over its own drive system and be able to
operate an arm or gripper. Stored away in the memory can be
routines which tell the unit how to handle common situations,
such as running into a wall or chair etc, and command routines
instructing it how to pick up items at the right time.

All this power is, of course, totally useless if the robot never
knows where it is! The only thing homedbuilt robots seem to
have been able to do up to now is bounce off obstacles, trying
different directions until they succeed in passing the barrier.
Very crude and limiting on size.

Afterall, it is reasonable for something the size of a toy tank
to bounce around the skirting boards at low velocity, but would
you allow a 4 ft steel box on tracks moving at 5 mph to navigate
your home in the same manner? Not unless you're round the
loop you wouldn’t.

Answers On A Postcard
Please. . .

What is required is a reliable form of detection and
avoidance initiation such that the mobile is capable of reacting
to an obstacle, before it grinds it into the carpet.

There are many available techniques for this:

® Line or wire following

® Ultrasonic

® Infrated

® Mapping

® Vision sensing or image recognition.

T he greatest single problem still to be solved for home

Line Following This involves running a white line or signal-
carrying wire around the required path of the mobile. In the first
case, photo-diodes can be used to ensure the machine travels
the line without deviation. Humans then have to keep clear of
the robot!

This technique is widely used in factory environments with
low personnel counts, such that a machine doggedly trotting
down the line does not disrupt too many working days.

Wire following is more sophisticated, in that different

ROBOTICS

-

News of a desk-top controller, an alternative 1/O for a Tandy
,and an Armdroid and some sage words on sensors in mobile
robots (with a hint of things to come in ETI) —

Robotics Today has them all this month.

signals can be passed through different ‘paths’ and the robot set
to detect the changes at various points, thus giving a more flexi-
ble routing capability.

Ultrasonic And Infra-red Both involve the reception andjor
transmission of signals from the robot such that the received
signals can be interpreted under program control to give the
machine a ‘picture’ of its environment.

Ultrasonics are the most suitable for home or office
machines and can be employed in two ways, either as a form of
‘song’, pinging out pulses of sounds and translating the received
‘echoes’ into a map of the surrounding world, or by use of loca-
tion beacons placed around the workspace which send out
recognisable signals which the robot then relates to its own posi-
tion.

Mapping Simply, this is just reading into the robot, by whatever
means, a complete and detailed map of the area it is supposed
to operate in. This works perfectly as long as no-one moves a
chair, or afiling cabinet — or a palette full of car parts! Not real-
ly suitable for all but the rare occasion where things do not
change over a decent period, say a day.

If used in conjunction with some other sensors — say
ultrasonic — which update the map continually and allow for
people wandering around from time to time, then mapping can
be a powerful technique.

Image Recognition Universally accepted as the ultimate end
for robot sensors. ‘Eventually all robots will be made this way’,
etc. Having a machine which can recognise objects as
something more than a block to bend the chassis around is an
obvious advantage.

Much work is being done, mainly with linescan camera
techniques, but we are a long way off the ‘Star Wars’ approach
to mechanical creatures yet. Processing power and defining the
image fast enough are the problems which are presently
holding things up.

This is the only method that would not require coliision
sensing built in as well. If it can see it — it can avoid it. All the
other techniques require the failsafe facility to stop if they hit
something, or someone, undetected until impact.
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And So?

It would thus appear that none of the available practical
sensing techniques solves the problem fully. The only answer is
to combine them to form the necessary facility.

As fa( as ETl is concerned, there is little point presenting a
robot project to our readership if its only use lies in running
down the expensive batteries used to power it. A mobile that
runs.aroun.d looking pretty is pretty pointless too in our opinion.
Ourinvestigations into sensors have been from the point of view
of producing a machine that could be put to use in both the
home and work environments, and developed into a powerful
intelligent mobile in logical steps.

Coming Attraction

We reckon we've found a way of doing it, too. Coming very

soon — as soon as we arrange the metalwork side to our
satisfaction — will be a ETI mobile robot, which will be a TRUE
robot, not an animal approximation, not a program-controlled
toy, but a device to put to work and develop an understanding
of robotics in the real sense.

Watch these pages for details.

134 7415373

% 741802
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Fig. 1. This /O interface submitted by
D. Watts is designed for connection to a
Tandy Model 1 edge connector.

Readership

The first of our regders to take up last month’s offer to use
these pages for publicity is a Mr. D. Watts of Lincoln, who
reckons he can improve upon our arm 1/O.

Dear Sir,

Would you please send the Robot machine code program
listing, for the Tandy Model 1.

Some comments on the article, just for interest: | am
delighted to see that all the hardware mechanics have been made

 availableasa complete kit, since mechanical parts are not nearly

so universal as standard silicon chips. It would be useful if a
single stepping motor and gearbox could be pur-
chased separately for control systems other than the robot arm.
Also, we are not all sufficiently well heeled to throw £200 at one
go.

Having just constructed a similar type of interface for a
paper tape reader, may | say that | am not too happy about having
the input buffer strobed out of its tristate by data line 1. No doubt
the software program will make sure that there is no conflict with
internal data on the bus, but if there is corruption, or no program
atall, then | would guess there will be trouble amongst the hard-
ware. Perhaps | have overlooked something and it is fail-safe?

The straightforward OUT and IN strobes available on the
Tandy edge connector are the obvious and safe way of control-
ing the tristates. | assume you have not used these so that the
system is more easily adapted to other micros, which do not have
the grace to supply strobe lines.

On second thoughts, your design does avoid the need for
memory decoding to port number, but this can be neglected, or
reduced to a single line if necessary:

Another point in the circuit design is the use of an inverting
buffer for reading the microswitches. Why not use a non-

. invertingtype, so that for all normal purposes,alisalandaQisa
= 0? The inversion can be provided by one line in the software, CPL,

or ‘complement the bits in the accumulator’. The same thing in

- BASIC is X=255—INP(1).

To finish off, | have included my own input/output design
on the next sheet.
Yours sincerely,
D. Watts.
Lincoln.

+2v

oM
EXTERNAL
SUPPLY

— HOWITWORKS __

The three 74LS chips may be powered from
the Tandy +5 V on the edge connector.
Any other devices must have a separate sup-
ply, with only the negative line in common
b with the Tandy negative. The BC108s act as
H A/ -voltage level shifters, allowing the 5 V TTL
EXTERNAL logic to switch 12 V relays, for example.

The interface may be used with BASIC
or machine code. One reason for the NOR
gate is to avoid a spurious OUT strobe
which occurs every time a CLS is operated,
oraREADY > prompt occurs. This gives the
equivalent of an unwanted OUT 255, 0 in
the middle of a BASIC program. The inter-
face will respond to any port number bet-
ween 0 and 127.

o

o
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The top two photographs show the
Cranfield hand fitted to a Unimate
Puma. Unlike most grippers, this one is
designed to simulate the human hand —
both Japan and the USA are trying to
buy it.

A BASIC test program is as follows:

10 CLS
20 X=INP(1)
30 PRINTX;
40 OUT1, 255
50 FORZ =1TO100
60 NEXTZ
70 OUT10
80 FORZ =1TO100
90 NEXTZ
100 GOTO 20

It will read the switches and pulse all the outputs. To obtain the
inverse of the switches use

20 X = 255—INP(1)

and to mask off any unwanted bits, one may use the AND func-
tion, eg

25 X=XAND128
will only respond to bit 8, with all other bits set to zero internally.

Computer Controller ForRobots

Called the ‘Snipe Engineer, this little desk-top machine is
designed as an intelligent terminal, or controller for stand-alone
applications.

It has 32K of memory on-board and can be lined to any ex-
isting computer installation. As you can see, a novel LCD
display format has been adopted, presumably to bring down
costs

There exists a range of SNIPE products, including terminals
and peripherals, all of which are produced by FELTEC,
Queensway, New Milton, Hants (telephone 0425 617477).

90

This little box could solve a few big problems for anyone with a robot
to control. A desk-top intelligent terminal, it’s one of a range of
products from FELTEC.

ETI

This new series will provide a stage upon which our readers may
display their robotics achievements. It is intended to cover the
practical application of robots in Britain today, be it at hobbyist
level or in industry.

Readers in either category are invited to write to the editor of
ET1, detailing their experiments, projects, application or usage of
robotics. Any articles published will be paid for at commercial
rates. It is also hoped to run an ‘Ideas Forum’ wherein readers
can exchange views and ideas but that depends upon the
response of our readers — you!

Write to: THE EDITOR, ETI MAGAZINE, 145 CHARING CROSS
ROAD, LONDON WC2H OEE and mark your envelope “Robotics
Today”.
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COMPUTER KIT
DIVISION

TANGERINE

LONDON & HOME COUNTIES STOCKISTS

COMPUTER /4Llpg;:
SYSTEMS | »#0ens 10

404 EDGWARE RD. LONDON, W2 1ED TEL: 01-402 6822

TANGERINE- TANGERINE - TANGERINE -TANGERINE - TANGERINE

MICROTAN 65

Microtan 65 is the most advanced
powertul. expandable micro
computer availabie - it

also happens 1o he the

most cost eftecive!

Electronic Today
International held a
mammoth survey of kits
The result Microtan 65
WINS COMPUTER CLASS!

MICROTAN 65 CONTENTS
High quality, plated twu hele preted ortnt board. solder resist and silk
screened component (gemdication §502 mvcroprocessor 1K monitor
TANBUG Now wah ¥ Sug 1K RAM tor user programme, stack and
display memory YOU slphamemere $splay of 16 rows by 32 characters
MICROTAN 65 system e Swaer 136 page. bound, users hardware
software manual weh constractonal deiais and sample programmes
Logic and discrete compenents 10 tuly expand MICROTAN 65

The MICROTAN 65 tot has wos wedespread acclaim for its superd
presentation, We pay anest-on to detad!

kivFoam £69.00 « £1035 v & T total £79 35,

MICROTAN 65 assembled anc tested
Specification as adowe Sut assembled and fully bench tested by ourselves

£79.00 + 1185 vAT. rowa £30 85

COMPUTER

MIGRON

FULLY
BUILT,
TESTED,
and housed in
ATTRACTIVE
CASES.

£395

nc VAT P&P

6502 based microcomputer VOU alpha numene display Powertul
mondor TANBUG 8K RAM 32 paratlel I/ 0 ines 2 TTL serial 1/0 hines
Four 16 8t counter timers Casserte interface Data bus butfering
Memory mapping contot 71 key ASCHl Keyboard, including numenc
keypad Includes power supply Also includes the tirst * 10K MICRQ.
SOFT BASIC" avarlable n the U K All the usual BASIC commands

Minimum

TANEX £43.00

CONTENTS +VAT £6 45, to1al £49 45

High quality plated thry hole prnted circuit board. solder resist and silk
screened component identilicatson | C sockets for maximum expansion
64 Way 0 I N edge connector 1K RAM, casselte nterface. 16 parallel
170 hines. a T TL senal 170 port” two 16 bit counter timers. data bus
butfering. memary mapping, logic and discrete companents for
maximum expansion TANEX users manual ey
TANEX {Mtimum configuration] Assembled
£53.00 +v 4T £795 1otal £60 95

MICROTAN 65 OPTIONS

LOWER CASE PACK MINI MOTHER BOARD
Two integrated crruits whach connect  Used to connect Microtan o Tanex

nto locations on \WCAGTAN I .
allowing 128 sspiayable characters Pt £l 000 i
£9.48 + 11 @ wa 1050

GRAPHICS PACK

Five integratea cocusts adoch connect into locations on MICROTAN
allowing the drspiaw of chmity graphics {84 x 64 pixels). What are
chunky graphics? Wedll. snagsne a prece of graph paper with 64 squares
verically and 64 squares honzontally, a totat of 4096 Each square can
be made black on whwee

£6.52 +vAT 382 10 £7 50,

20 WAY KEYPAD

Inexpensive means of gertag ip and running Uses ‘Schoelier key-
switches. and connects tp MICROTAN through a 16 pin O LL plug on
ribbon cable Black anodsed escuichean, with TANGERINE tegends,
fimshes oft what must Se e best value for money keypad avaitable
Availabie assembied and tested

£10.00 «v=1 15 0 £11.50.

*Space Invaders game ftor use with keypad only)
£15.22 ¢ VAT {228 sota £17 50

TANRAM

Available now tanram - 40K Bytes on
one board. Single board of bulk memory
attenng 7K Static RAM (2114). and 32K
Oynamic RAM {4116} Onboard refresh is
totaily transparent '310 CPU operation and 15
unattected by norm#) OMA's TANRAM fuily &8
expands the available address space ol the o
6502 micropracessar MICROTAN, TANEX and TANRAM togethes
provide 16K RAM. 48K RAM, and 1K 1/0 - that's a lot of memory
and a tot of 170" Built and tested TANRAM ASSEMBLED

40K RAM CARD with 16K DYNAMIC RAM £76 -VAT

CONTENTS High quairty plated thru hole prited circuit board, solder
resist and silk screened component identification Full complement of
1.C sackets for maximum expansion 64 way 0 IN edge ¢

TANEX EXPANSION

Expanded. TANEX otfers 7K RAM
locations for 4K EPROM (2716).
locations tor 10K extended
MICROS OFT BASIC. 32 parallel 1/0
hines. two TTL senal 170 ports. a
thrd senial 1/0 pont with
RS232/20mA loop. full modem
control and 16 programmable baud
rates. four 16 bit counter imers. /¢4 —18
cassette interface, data dus i~
buttering. and memory mapping

EXPANDEQ TANEX KiT |Excludes ROM. XBUG and BASIC|
£89.70 +var (1346 100 £103 16

EXPANDED TANEX ASSEMBLED

£99.70 +vat £1496 1012 £114 66

DPTIONS TO FULLY EXPANDED TANEX IN SIMPLE
INEXPENSIVE STAGES.

10K Extended MICROSOFT BASIC in EPROM (with manual)
£49.00 +V AT £7 35. total £96 35

EtraRAM 1K (252114) £5.20 4+ VAT 78p, total £5 98
SERIALI/D KIT £10.26 +VAT £1 60, total £11.80
6522VIA £8.00+VAT £120. total £9 20

XBUG £1735+VAT £260. total £1935

AS YOU CAN SEE THE PRICES OF OUR EXPANSION
COMPONENTS ARE VERY. VERY COMPETITIVE!

1K RAM (2114) Data bus buffering TANRAM users manual

EXTRA RAM:

1K STATIC (2114)  £2.95 each 16K OYNAMIC (4116] £1 50 each

MEMORIES ExpAND YOUR SYSTEM WITH OUR TANGERINE
Discounts 10% for 4. 15% for 8, 20% for 16 APPROVEQ CHIPS
2102 1K x | Statc RAM  80p IM 8402 UART  £4.50

2708 £350 2114 1Kx 4Statc RAM £2.95
e feso oy 0B0A £5.00
Trgp " 1 Dunamic RAM -y 1K u 8 Stanc RAM £750

All plus VAT

TANGERINE DISC SYSTEM
28 CONTROLLER CARD £150.00 -var
DOUBLE SIDED DOUBLE DENSITY DRIVE
5.00 -var
CP/M DISK OPERATING SYSTEM
£80 +var

POWER SUPPLIES

MPS 1 Input 120 or 240V AC Output 5 Valts at 3 Amps Regulated
MPS 1 wilt power toth MICROTAN and TANEX fully expanded Buikt on
the same sue printed ciut board as MICROTAN etc Available as a
lully built and teste¢ umt

£23.00=v 271 £325 o1 £26 45

XMPSZ 5V 6A. +12¥. =5 and ~12V switch mode system PSU

£69.13 +var

MONITORS (PROFESSIONAL)
AECONDITIONED ANO NEW - FROM £35.00 10 £129.95

MINI-SYSTEM RACK

We have produced 2 mums system rack which accepts MICROTAN 65,
TANEX and our mini-mather board It Kas an integral power supply. just
plug it 1nto the mans and away you go! Finished in TANGERINE/BLACK
it gives your system the protessional finish. Front panel access for 170
cabies AVAILABLEAS AN ASSEMBLED UNIT.

£43.00 +var £6 <5 to1al £49 45

CEN TRUN ICS ideal for Tangerine
PRINTERS

CENTRONICS P.. £150 4 vy
SHEIKOSHA £199 + yay

Mode1 730 £350 +vat
Mode1 737 £395 +var

71 KEY ASCHl KEYBOARD £56.34+v47
NO EXTRAS NEEOED

Uses gold crosspoint keys. Inc'udes numenc keypad and nibhon cabie
Available as fully assembled and tested

SUPER METAL CABINET IN TANGERINE/ BLACK
£20.00 +vart £300 0121 £23 00

FULLSYSTEM RACK

For the man that has everything! 19 inch wide

system rack which accepts. MICROTAN 65, TANEX. TANRAM. SEVEN
FURTHER EXPANSION BOARODS. TANDOS and THE SYSTEM POWER
SUPPLY Avaiable in many.formats, e.g Indwidual front panels. full

width hinged front panel, back panel with or without connectors

£49.00 +v a1 £2.35, 1012l £56.35

NEW MICROTANTEL
POST OFFICE APPROVED
PRESTEL - VIEWDATA

» FULL COLOURGRAPHICS » MICROTAN

PROFESSIONAL ASCII KEYBOARDS
ideal for . '
Tangerine

£29.95 .. |

+ 52 key 7 it ASCI coded'
- Positive strobe +5V-12v
- ASCt1 characters
Paratlel utput with strobe
« Pawer hight on control
« Chip by General instrument
G 1] TTL output

e TG

* Superdly made
~Sne13x55x1 5mns
+ Black keys with white ledgens
+ Escape shift return &
reset keys
- Control repeat & bell keys
Complete with DATA

OWNERS C.

USED AS AN EDITING TERMINAL ¢ CAN BE
INTERFACED WITH PET, APPLE efc

Just connect to the aenal socket of any colonr or black and white
domestic TV recewer and to your Post Office installed jack socket and
you are into the exciting world of PRESTEL Via simple push button use
you are able to view 170.000 pages of up to the nunute information on
many services, order goods from companies - all this without leaving
your armchair!

£170

+VAT

NEW ;wnucr’s
o}
AVAILABLE

WiGH DEFINITION COLOUR GRAPHICS
£90.85 i1 var
conthoctercang £120.00 -var

Stockist Enquiries on headed notepaper to:

Jelex 262284 Ref 1400 TRANSONICS

SERIAL 1/0 CARD {From]
PARALLEL I/0 CARD |From)|

i v
ol B ivs%‘cil(l:!nsu&'oﬂ?g!‘sﬁ :AIE: £39-wr
£47.50 -WAT | 5ysTm moTHER S0ARD WITH
RoM CARD 18U T|LESSROM  £47.50 -vat | 12 S0CKETS FORSYSTEMRACK  £55 -var
£59.00 -vaT | 32K RAM CARD £115 vt

AIM KIM INTERFACE CARD
SERIAL 1/0 KIT

TANGERINE *TANGERINE TANGERINE ~TANGERINE <TANGERINE TANGERINE *TANGERINE -TANGERIWE
All orders pre-paid and official advertised here and.elsewhere
in this magazine by TANGERINE to be forwarded

COMPUTER KIT LYD.(Principal Distributors in U.K ) TECTLY to
11/12 PADDINGTON GREEN, LONDON W2

11/12 Paddington Green, London. W2.Tele 01-723 5095

£17.25 inct vat | 32¢ g cARO 1SS Cies; £54.85 inc var

COMPUTER DEPT.,

ADD-ON
KEYPAD

&

PLUS MANY NEW EXCITING PRODUCTS tN DEVELOPMENT
AUTOMATICALLY AVAILABLE FAOM US WHEN RELEASED BY OUR
PRINCIPALS TANGERINE LTO

All products are avaltable from stock

FULLY GUARANTEED * BUY WITH CONFIOENCE

BRITISH DESIGN & MANUFACTURE AND ON:DEMONSTRATION
IN OUR COMPUTER DEPT

Acompact 12 button keypad
suitable for use with above
keyboard to extend its functions
plus four extra keys. Supplied
brand new with with data A

4x4 non-encoded single mode
keyboard.

LIST PRICE
£22 00
OUR PRICE

£7.95

< VAT
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STEREQ CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechan-
ism coupled to a record/play back printed
board assembly. Supplied as one complete
unit for horizontal installation into cabinet or
console of own choice. These units are brand
new, ready built and tested.

Features: Three digit tape counter. Auto-
stop. Six piano type keys, record, rewind,
fast forward, play, stop and eject. Automatic
record level control. Main inputs plus
secondary inputs for stereo microphones.
Input Sensitivity: 100mV to 2V Input Im-
pedance: 68K. Qutput level: 400mV to both
left and right hand channels. Output Im-
pedance: 10K, Signal to noise ratio: 45dB.
Wow and flutter: 0.1%. Power Supply re-
quirements: 18V DC at 300mA. Connections:
The left and right hand stereo inputs and
outputs are via individual screened leads, all
terminated with phono plugs {phono sockets
provided). Dimensions: Top panel 5%in x
11%ain. Clearance required under top panel
2Vain. Supplied complete with circuit dia-
gram and connecting diagram. Atftractive
black and silver finish.

Price £26.70 + £2.50 postage and packing.
Supplementary parts for 18V D.C. power
supply (transformer, bridge rectitier and
smoothing capacitor) £3.

Q0

6 prano type keys

NEW RANGE QUALITY POWER LOUD-
SPEAKERS (15", 12'’ and 8'). These
foudspeakers are ideal for both hi-fi and
disco applications. Both the 12* and 15’
units have heavy duty die-cast chassis
and aluminium centre domes. All three
units have white speaker cones and are
fitted with attractive cast aluminium
{ground finish) fixing escutcheons.
Specification and Price:

15" 100 watt R.M.S. Impedance 8ohm
59 02. magnet, 2** aluminium voice coil.
Resonant Frequency 20Hz. Frequency
Response to 2.5KHz. Sensitivity 97dB.
Price £32 each. £2.50 Packing and Car
riage each.

12'’ 100 watt R.M.S, Impedance 8 ohm, 50 oz. magnet. 2°* aluminium voice coil
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price
£23.70 each. £2.50 Packing and Carriage each.

8" 50 watt R.M.S. Impedance 8 ohm, 20 oz. magnet. 1* aluminium voice ¢oil
Resonant Frequency 40Hz. Frequency Response to 6KHz. Sensitivity 92dB. Also
available with black cone and black protective grill. Price £8.90 each. £1.25 Pack-
ing and Carriage each.

PIEZO ELECTRIC TWEETERS - MOTOROLA

Join the Piezo revolution. The low dynamic mass (no voice coil} of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

Type ‘A’ 3in round with removable
wire mesh. |deal for bookshelf hi-fi
speakers. Price (Type °‘A’) £3.45
each.

Type ‘B’ 3%in super horn. For gen-
eral purpose speakers disco and PA
systems, etc. Price £4.35 each.

Type ‘C’ 2in x 5in wide dispersion
horn. For hi-fi systems and quality
disco etc. Price £5.45 each.

ype ‘D’ 2in x 6in wide dispersion
horn. Frequency responsc ex-
tending down to mid-range (2000
¢/s) suitable for hi-fi systems and
quality disco. Price £6.90 each.

Post and Packing, all types, 15p each
{or SAE for Piezo leaflets).

Piezo Level ControliLoudsoeaker Terminals. Com-
bines two spring-loaded loud i ]
Wiré wound potentiometer and resister network.
All mounted on a smart brushed aluminium plate.
Fits neatly through a 3" x 3 cut out on rear of
speaker cabinet. Price £2.99 ¢ 20p postage and
packing.

30t B.K. ELECTRONICS %A,
A SOUND CHOICE

% PROMPT DELIVERY % PRICES INCLUDE V.A.T. w AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

4PP” 0 Vsb

Srg do ﬁ

C.\-Isr

GEC AM/FM STEREO TUNER AM-
PLIFIER CHASSIS. Originally de-
signed for installation into a music
centre. Supplied as two separate
built and tested units which are eas-
ily wired together. Note: Circuit dia-
gram and interconnecting wiring
diagrams supﬁlied. Rotary Controls:
Tuning, on/off volume, balance, tre-
ble, bass. Push-button controls:
Mono, Tape, Disc., AFC, FM (VHF),
LW, MW, SW. Power Output: 7
watts RMS per channel, at better
than 2% THD into 8 ohms. 10 watts
speech and music. Frequency Res-
ponse: 60Hz-20kHz within + 3dB.

)

Matching 3-way loudspeakers
and crossover

Build a quality 60 watt R.M.S. system.
* 10" Woofer

* 3" Tweeter

* 5 Mid Range

+ 3-way crossover

Fitted with attractive cast aluminium fixing es-
cutcheons snd mesh protective grills which are
removable enabling a unique choice of cabinet
styling. Can be mounted directly on to baffle
with or without conventional speaker fabrics.
All three units have aluminium centre domes
and rolled foam surround. Crossover com-
bines spring-loaded loudspeaker terminals and
recessed mounting panel,

Price £19.95 per kit + £2.50 postage and pack-
ing. Available separately, prices on request

12'” 80 watt R.M.S. loudspeaker.

A superb general purpose twin cone loud-
speaker. 50 oz. magnet. 2°° aluminium
voice coil. Rolled surround. Resonant fre-
quency 25!:11. Frequency response to
13KHz. Sensitivity 95dB. Impedance 8ohm.
Attractive blue cone with aluminium
centre dome.

Price £16.49 ea + £2.50 P&P.

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS95TY

Tape Sensitivity: Output — typically
150 mV. Input — 300 mV for rated
output. Disc Sensitivity: 100mV (ce-
ramic cartridge). Radio: FM (VHF),

87.5MHz -~ 108MHz. Long wave
145kHz —~ 108kHz. Medium wave.
520kHz — 1620kHz. Short wave.
6.8MHz — 16MHz. Size: Tuner -

2%in x 15in x 7%z in approx. Power
amplifier — 2in x 7%in x 4%in ap-
prox. 240V AC operation. Supplied
complete with fuses, knobs and
pushbuttons, and LED stereo bea-
con indicator. Price £23.50 plus
£2.50 postage and packing.

JVC TURNTABLE. JVC Turntable
supplied complete with an Audio
Technica AT10 stereo magnetic car-

tridge.

* 'S’'shapedtone arm.

 Beltdriven,

* Full size 12in platter.

* Precision calibrated counterba-
lance weight (0-3 grms.)

* Anti-skate (bias) device. Nylon
thread weight.

* Damped cueing lever.

* 240V AC operation, (50Hz).

% Cut-out template supplied.

Size — 12%in x 15%4in (approx).
Price £28.50 plus £2.50 postage and
packing.

= Y

# SAE for current lists. % Official orders welcome. % All prices include VAT. % Mail order only. % All items packed {(where
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-627572.
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Memories
Part type 1off 50-99 100 up
4116 200ns 9% 85 .75
4116250ns . .. .. ___ 80 .70
2114 200ns Low ocweer . 120 1.10
2114 450ns Low pomes . 115 1.05
4118 250ns . 315 295
6116 150ns CMOS 825 7.95 ]
2708 450ns . 1.75 1.65 |
2716 450ns Svole . __ . 205 1.95
2716 450ns three il 7.00 6.75 |
2732 450ns el repe 415 395 i

2532 450ns Texas tipe . _ . ciev--.... 495 460 440
Z80A-CPU £5.25 Z0A -~ 10 £4.75 Z80A-CTC £4.75

Low profile IC socxens:

ANNoOWa—
TanpATRgk

Pins 8 14 16 1820 2224 28 40
Pence 91011 141518192533
Soft-sectored Siocew discs per 10 in plastic library case:

) 5inch SSDOT £17.09 5inch DSDD £21.00
gltgh SSSD u‘l’:"L. 85c5 SSDD £26.65 8inch DSDD £31.75
4 series larpe stocks at low prices with DIY
discounts smrting ot a mix of just 25 pieces. P } Portable vOM

Wiziag or ‘phone for list. : , . .
Please add 30p pest & pecking to orders under £15 and l Healf yqltj;:v!;e:oe;:ﬂtr;‘f;azgﬁre'
VAT to total thki

Access & Serclaycard welcome. ~> surprises for you. Their kits are easy

26w servica on (054 422) 618 i i tai
Governmant and Educational orders welcome, Rechargeable Light f;)st:;l&lgn;l?tgl]sé 53;‘:;:_301313 every

£15 menimum Pgllls, . I
Trade accounts aperated. ‘phone or write for details stage. Everything is included. Even the solder you
Prices are s6il tanxfing w0 drop, ‘phone for a quote before need is there.

you buy How the steps
Happy Memories (ETI), Gladestry, Kington, Fo th e

Heref i Y Tel: ” and you'll end up
erefordshira HRS 3NY. Tel: (054 422) 618 or 628 o itk fed.h

| welldesigned piece *
= of equipment. Much:

S - | better than shop i g :—w
| bought, mass- S - —

&%@ I produced. Because -
N il ’ you built it yourself. Digital Clock

\/, There’s a great range of kits to start you off. From a
- buzzer alarm to a digital electronic
clock, or a portable rechargeable
fluarescent light to a portable VOM.
With all this going for you, you
can count yourself very lucky vou
started off with Heathkit. Because
all first time kit builders will get a
free soldering ironand 10% discount
off ten selected kits.

B
DAl

THE BODY OF ANY
SYSTEM '
Let's face it — you

can’t produce as crisp l [
animageona

domestic TV as you
can on a Crofton
monitor.

9in. Crofton Monitors
Typically P4 White............. £64.97
P31 Green.... £79.32 |

These monitor and $hugan prices are de- p——
pendent upon sterling/dollar conversion

SHUGART FLOPPY DISK DRIVES rates. Phone us for up-to-dste prices |
No case. No power

Buzzer Alarm

To: Heath Electronics (UK) Limited.

SA4005%in.S.SSD. ... . £149.05 Dept (ET11), Bristol Road,
SA 450 574in. DIS.SID. £283.31 Gloucester GL2 6EE.
SAB008In.SSSD. R S £340.52

To start me off. please send me a copy

FLOPPY DISKS - BOXES OF TEN of the Heathkit catalogue. [ enclose 28p *

Single-sided 35/40 Track.... ... - £26.45 in stamps.

Double-sided 35/40 Track 5%i £37.95

Single-sided 77 T1r_ack_ -— ! £41.‘110

Double-sided 77 Track 5%in. ..... Y S £47.15 _

Single-sided 8in e = . -8l £4025 | | ‘Name N |

IKEGAMI 12in. MONITORS e

P4 White.... - s £171.50 Address =

P31 Green m A £184.97 N

2/3in. FULLY INTERLACED C.C.T.V. CAMERAS £149.00 | 0)
ALL THE ABOVE PRICES INCLUDE V.A.T. AND CARRIAGE Y()u b -]d O e -ence

ALL MAJOR CREDIT CARDS ey
% ACCEPTED : Small surcharge
OFTON ELECTRONICS LTD.
35 Grosvenor Road, Twickenham, Middx, TW1 4AD
01-891 1923/1513 [
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CAR ALARM

This cunning car alarm uses the battery earth
strap as a sensor to detect when a courtesy
light or other electrical load occurs if a thief
enters the vehicle. Design and development

significant proportion of cars

by Phil Wait.
are stolen at least once in their

A lifetime. The thieves are

generally ‘joyriders’ who use them for a
few hours and then abandon them
after vandalising such items as wheels,
seats, stereofradios and so on. If you fit
a good, reliable alarm you’re bound to
deter all but the most determined of
criminals — who are usually
professionals out to ‘redo’ the car or
strip it completely for parts. There's
almost nothing that will stop the latter
type of thief — alarms, steering locks
or any other deterrents
notwithstanding.

Early car alarms were
electromechanical by nature. They
generally had a balanced cantilever or
a pendulum with a switch contact
attached. Any movement of the vehicle
would close the contdct and latch on a
relay sounding the horn. Simple and
effective — but prone to false
triggering. They’ve all but disappeared.
Others operated from a series of hood
and door switches, but installation
often proved a major undertaking.

Drop Detectors

Later alarms became more
sophisticated — one type sensed the
slight voltage-drop pulse that appears
across the vehicle battery’s terminals
when a load is connected — such as a
‘courtesy’ light being operated when a
door is opened. Reliability often proved
a problem with these alarms as they
depended on the internal resistance of
the battery, which causes the voltage-
drop pulse following the connection of
a load (the battery terminal voltage
drops momentarily and then rises
again). Any variation in the terminal
clamp resistance produces the same
effect — giving rise to false triggering
problem:s.

A cunning variation on this is to
detect a voltage drop anywhere in the
vehicle’s electrical system. The battery
‘earth’ strap has a small, but finite,
resistance. Any load on the battery will
cause a current to flow through the
earth strap (since the vehicle’s chassis is
used as the return circuit). The current
causes a small voltage drop across the
earth strap resistance. This is detected

TO EARTH STRAP AT 10 GATTERY NEGATIVE
ENGINE OR CHASSIS TERMINAL A

and used to trip the alarm circuit that
sounds the car’s horn. A thief entering
the vehicle will inevitably operate a
‘courtesy’ light or something that draws
current, thus tripping the alarm. As the
‘sensing’ input is essentially a very low
impedance input, false triggering from
magnetic induction or other sources is
avoided. Other voltage drop sensing
schemes essentially have a medium to
high input impedance, hence their
susceptibility to false triggering.

Pulsed Protection

The sense and trigger circuit
detects when the voltage drop across
the battery earth strap rises above a
predetermined amount. When
triggered, this then arms the entry/exit
delay. If the alarm does not remain
triggered after the delay period nothing
further will happen. If it does remain
triggered, the delay circuit will trip the
latch and start the alarm period timer.
The alarm trip indicator will also light.
When the alarm period timer is
activated the relay driver is also
activated. The relay pulser will then
turn the relay on and off at onesecond
intervals, pulsing the horn on and off
too.

The relay pulser circuit operates
continuously and flashes a
dashmounted LED to indicate that the
alarm unit is ‘armed’.

After the alarm period timer
completes its period, the relay driver is
turned off and the horn will cease
pulsing on and off. If someone
attempts to steal your car, trips the
alarm and then abandons the attempt,
the alarm trip indicator LED will
remain on, telling you that the alarm
was tripped in your absence.

(Left) The completed unit was mounted on
the lid of a diecast box with a scrap of blank
PCB substrate underneath as an insulating
spacer. The external leads are passed through
two grommetted holes to a terminal block on
the outside.

Al

27k
R2 RS
27k 1Mo

2
e 1
R3 R4 h
22 2m2 s 7 e
R

1
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Construction

Our prototype was constructed on
a PCB; while this is not absolutely
necessary — the project could be
constructed on matrix board — a PCB
does reduce the possibility of wiring
errors which have to be sorted out
when you first power up the project.

There is no particular order for
assembling the components but it is
usually easier to solder the resistors
and capacitors in place first Take care
with the orientation of the tantalum
and electrolytic capacitors. Follow with
the semiconductors. Again, watch
orientation of these components The
relay should be mounted last of all.

The completed board can be
mounted in any convenient case — we
housed ours in a diecast box measuring
120 x 40 x 95 mm. A diecast box was
chosen because it can be effectively
sealed against the ingress of dirt,
moisture and other undesirable
substances.

We mounted the PCB on the
underside of the diecast box’s lid and
fitted a 10-way terminal block on the
outside of the lid for all the external
connections. Leads from the PCB to the
10-way terminal block are passed

| through grommetted holes

Installation

|

| First, mount the two LEDs on the

| dash in convenient positions where

| they can be seen from outside the

vehicle. The alarm is switched on by a

concealed switch which may be

| located under the dash or under the
driver’s seat. Altematively, an
externally mounted keyswitch may be
used. If you install the latter, entry and
exit delay may be reduced to about
half a second by changing the value of
C1 to 1uf.

We used a two-pole switch for

SW1, one pole to switch the supply to
the alarm, the other to short out the
points when the alarm is switched on.

Thus, if somebody does gain entry to
the car and ignores the alarm or
disconnects the horn, they will not be
able to start the car even if they hot-
wire the ignition!

Connection to the earth strap is
quite straightforward. Take a wire from

HOW IT WORKS

PROJECT

terminal A and solder it to the end of
the earth strap. A wire from terminal B
is soldered to the battery terminal
connection. It’s a good idea to keep
these leads fairly short to reduce noise
pick-up. Ours were about 1 m long.
The positive supply, via the alarm

The current in the earth strap is sensed by a
pair of transistors connected in a common
base configuration. These two transistors, Q1
and Q2, are encapsulated in an integrated cir-
cuit package (IC1) and are on a single chip of
silicon, ensuring that they have very closely
matched characteristics. The base-emitter
voltages of each transistor will track within
50 uV of each other, a characteristic which is
exploited here.

When no current is being drawn from
the battery there will be no potential drop
across the resistance of the battery earth strap
(ignoring the mimiscule current drawn by this
alarm). Thus, the emitters of each transistor in
IC1 will be at the same potential. As the base-
emitter voltage of each is virtually identical
the collector currents will be identical. Thus
initially, the collector-emitter voltage of each
transistor will be the same.

When current is drawn from the battery
(when a courtesy lamp is operated, for exam-
ple), a small voltage drop will appear across
the battery earth strap. Thus, point A (emitter
of Q1) will be raised to a higher potential than
point B (emitter of Q2). Thatis, point A will be
more positive than point B. The voltage on the
collector of Q1 will thus rise (a common base
amplifier is a non-inverting amplifier).

The voltage on the collector of each
transistor in IC1(Q1 and Q2)isinitially set by a
preset, which varies the current fed to each
base. This compensates for any slight
mismatch between Q1 and Q2 (the DC gain of
this circuit is very high) and also acts as a ‘sen-
sitivity threshold’ control by introducing an
offset which must be overcome by a certain
level of current through the battery earth
strap before the alarm will trigger.

The voltage difference between the col-
lectors of Q1 and Q2 is monitored by a dif-
ferential input comparator (IC2). When the
voltage on its non-inverting input exceeds the
voltage on its inverting input the comparator’s
output switches high. IC2 has an open collec-
tor output requiring an external load resistor
(R5). When the output of IC2is low the timing
capacitor, C1, is held discharged by IC2’s out-
put circuitry. When the alarm is tripped and
the output of IC2 goes high C1 starts to charge

through RS. After a time determined by the
time constant of RS and C1 the Schmitt gate
1C3a toggles over and its output, pin 3, goes
low.

The Schmitt gates IC3b and IC3c form a
latch circuit. On power up, the latch is
automatically reset by R6 and C2 placing a
momentary low on pin 8. The output of IC3c is
high and the output of IC3b is low, Q3 is
turned off and LED1 is not lit.

When the output of IC3a goes low the
latch toggles over. The output of IC3b goes
high, turning on Q3 and lighting LED1. The
output of IC3c goes low at the same time. The
latch remains in this state until it is reset when
the power is turned off and then on again.

Before the alarm is triggered the output
of 1C3c is high and the input of IC3d is held
high by R9. As IC3d is wired as an inverter its
output is low and Q4 is turned off. When the
alarmiis triggered the output of IC 3¢ goes low,
and since C3 is discharged, the input of IC3d is
pulled low, its output goes high and Q4 is
switched on, allowing the relay to operate.

The timing capacitor, C3, slowly charges
through R9 and, after a period determined by
the time constant of ‘C3/R9, IC3d switches
over, turning Q4 off again and stopping the
horn.

The relay RLA, and therefore the horn, is
pulsed on and off about once per second dur-
ing the horn timing period. IC5 is a 555 timer
wired as a free-running oscillator. The fre-
quency of oscillation is determined by the
time constant of R12 and C5. As the 555 is
capable of driving quite high currents it is con-
nected directly to the relay, which is then
switched by Q4. In other words, the 555 pulses
the supply to the relay.

The output from the 555 is also used to
pulse LED2 (mounted on the dash) as a warn-
ing to would-be car thieves and as an indica-
tion that the alarm is on.

A three-terminal regulator, 1C4, drops
the battery voltage down to 5 V to supply the
sense and timing circuits. This protects against
false triggering from battery voltage varia-
tions and also helps to remove noise from the
supply.

__out] e lin

L

COM

R12

'
]
1
‘
100k 1
[
1
t

R1Y
470R

TE: o
1C1 1S LM394C e
6313 S00™ LED?
IC4 1S 71 ALARM
ICS IS 5! N
Q3.4 Al BC108
D1Is 1

N4QO
LED1,2 ARE RED LEDS

1
TO IGNITION
. ey =} GO0

SWib
Tee
10u

6uB

Fig. 1 Circuit diagram of the ETI Car Alarm.
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See Fig. 2 for details on connecting the project to the car’s electrics.




———— P R O JECT : Car Alarm

switch, should be taken through an in-
line fuse holder, directly from the
battery positive terminal.

The output from the alarm is a pair
of switched contacts, which operate
the horn by bypassing the horn switch
or, on some cars, the horn relay. We
have shown two common horn circuits.
In the first circuit the horn switch is
bypassed by the relay contacts. The
second circuit is a little more complex
and requires an extra pole on the alarm
switch. If you want to short out the
points as well you will need a three-
pole double-throw switch. Make sure
you break the connection from the
ignition switch to the horn as shown, or
when you switch the alarm on you will
also switch on the ignition!

Try to make all wiring as neat as
possible and try to blend it in with the
car's wiring so it is not obvious to a
thief what wire he has to pull out to
stop the alarm.

Setting Up

When all the wiring is complete,
all that remains is to set the sensitivity
preset. Disable the entry and exit delay
by removing C1, or alternatively
connect a high impedance voltmeter
across C1. With no current being
drawn from the battery, adjust PR1
until the alarm just fails to trip or C1
fails to start to charge. Note the
position on the preset. Turn on the
interior light and the alarm should trip.
If it does not, check your first
‘adjustment; if it is correct, you
probably have the leads to the earth
strap and the battery negative terminal
swapped.

Turn the preset until the alarm just
won't trip or C1 doesn’t charge when
the interior light is turned on. Note this
position. The correct position for PR1 is
midway between these limits, for
reliable operation.

Next check that the alarm doesn’t
trip on the car radio or the electric
clock. Some mechanical clocks are
rewound by a motor every few hours,
or even days, and these are often a
cause of false triggering. If false
triggering occurs from the radio or the
clock, reduce the sensitivity. In some
extreme cases it may be necessary to
use a higher wattage interior light,
though we found operation to be
extremely reliable with a 5 W light, and
there was sensitivity to sparel

The only tricky components are IC1 and IC2
— these are both available from Techno-
matic. The relay is type RL111 from Watford
Electronics. The case can be any diecast
aluminium box about 120 mm x 95 mm x
40 mm; suitable ones are available from West
Hyde Developments (order as EDD40) and
Watford (DCB8). The PCB is available from
our PCB Service (see page 76).

+12V FROM  +12v VIA
BATTERY  IN-LINE FUSEHOLDER
o

FUSEBOX

IGNITION
SWITCH

HORN
SWITCH
OR RELAY

CHASSIS
CONNECTION

+12V FROM +12V VIA
BATTERY IN-LINE FUSEHOLDER

FUSEBOX

IGNITION
SWITCH

SWib SW1a

{EXTRA Tl )

POLE ON Sw1) H
)

BREAK
CONNECTION

ALARM

HORN 1
SWITCH
OR RELAY mj CHASSIS
77 CONNECTION

Fig. 2 Common horn circuits and how to connect the alarm to them. The circuit on the left will
have only one wire from the horn. The one on the right is found in cars such as the Leyland Mini

LS and is rather more complex.

BUYLINES _____

i (+12V VIA SW1)

k = CATHODE
a= ANODE

A

TO HORN
CIRCUIT

TO EARTH
STRAP

you get them all the right way round.

Fig. 3 Component overlay for the Car Alarm. There are a lot of polarised capacitors so make sure

ETI
PARTS LIST
Resistors (all aW, 5%) C5 6uB 16 V tantalum
R1,2 27k
R34 2M2 Semiconductors
R5 1M0 IC1(=Q1,2) LM394C
R6,7,10 10k IC2 LM311IN
R8 330R IC3 40938
R9 1M5 IC4 7805
R11 470R IC5 555
R12 100k Q34 8C108
D1 1N4001
Potentiometer LED1,2 0.2” red LED
PR1 2k2 miniature horizontal preset
Miscellaneous
Capacitors RLA 12 V DPCO PCB-mounting
(&} 4u7 16 V tantalum relay
C2 100n polyester SW1 DPST or 3PST toggle switch
c3 33u 16 V tantalum PCB (see Buylines); case (see Buylines); 10-way
C4,6 10u 16 V PCB electrolytic terminal strip.
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HULONASTNE electronies

48 JUNCTION ROAD, ARCHWAY LONDON N19 5RD

TELEPHONE: 01-263 9493/01-263 9495

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

PHONE FOR MOST COMPETITIVE PRICES WORD PROCESSING AND 32K
SYSTEMS PHONE

PET UK101
N UK101Kitinc 8K memory £125
M 4016 16K RAM Ready Builtinc8K memory ~ £175
4032 32K RAM _ Completein case £199
8 | 4040 Dual Drive Disk| | 4k Expansion8x2114 £14
“ —a 4022 3‘0fcolcl’!mn Memory Expansion Kit8K £79.95
. tractor feed. Memory Expansion Kit 16K£106.95
= -n 3023 80 column Parallel Printer Interface £29.95
- friction feed. Sound generator plus

PR 2444 ; P10 kit £29.95
C2N Cassette Unit. el £24.50

For the business man we stock the 8000 range inc 8032 and NEW
8050 with daisy wheei panters comng soon Chromasonics Sound Kit  £24.95
Colour Kit £84.95

FOR DETAILS

==

VIDEO GENIE

Utilises 280. 12K level Il Basic, In-
tegral Cassette Deck, UHF O/P, 16K
RAM, all TRS80 features. Simply
plugs into monitor or UHF TV, With
V.U. Meter.

Inc. Demo Tape & Fuli
Docurmentation Send for details

£279 eG3003

Accessory cards, Software

PARALLEL PRINTER INTERFACE INC CABLE £33.00
CHROMASONICS PROGRAMMABLE SOUND KIT £24.95
SOUND KIT (FITTING EXTRA) £7.00
LOWER CASE KIT IHTTING EXTRA)} £27.50
COLOUR KIT (FITTING EXTRA) £34.95
EXPANSION BOX WITHANVITHOUT RS232 £216/£185
16K/32K RAM BOARD £94/£129
NEW GENIE Il NOW AVAILABLE £299
APPLE
APPLE Il PLUS
48K Machines £595
Disk Drive with - £349
Disk Drive without Controlles  £299
Graphic Tablet £425
Colour Card £69 e~

All available — Phone for Details

Q

k==

T

[y

EPSON M X80 £359
Dot-matrix printer with Pel
graphics interface. Cenironics
parallel and serial. Pet and
Apple compatible. True bidirec-
tional, 80 cps

EPSON MX80FT/1£399

Dual single sheet friction and
tractor feed, 9 wire head, tfue

PRINTERS

INTERFACES AND CABLES
FOR APPLE N, PET, TRS80,

RS232, UK101, SHARP
SUPERBOARD ALL
AVAILABLE.

EPSON-MXFT/2 £449
An FT/1 with high resolution
graphics

EPSON MX100 £575
Friction and Tractor Feed, High
IResolution Graphics, Wide car-
raige 15% ",

SEIKOSHA GP80A£199
Dot matrix 5 x 7, 80 columns, 30
cps graphics, double width

VIC 20

Colours

24 total. 8 for characters, 8 for border
16 tor screen mixed as you wish Basic
colours on program keys are black,
white, red, blue, light blue. green, yellow
and purple
Sound

3 Tone Generator tor music, *'White
Noise”" Generator for language and
sound effects, Fach Generator gives 3
octaves. Reproduction s through TV
speaker

Character/Line Display

22 Characters by 23 lines, 64 ASCli
characters, pet-type graphic character
set
Keyboard

DIN typewriter keyboard with 8
programmable function possibilities via 4
special function keys. Coloursare direcily
addressable from the keyboard
Peripherals/Accessories

VIC Datacassette with special interface
10 guarantee hugh reliabihity read/write
quality {PET/CBM compatible)

Price only £165.00.
Cassette recorder £34.75

with 6 Free sample
programmes.

— 100 yards from Archway Station & 9 Bus Routes

BUSINESS

ll coMPUTER

TECHNICAL
COMPUTER

descenders. characters
JUST PHONE FOR FURTHER DETAILS
MONITORS — e
Green Monitor £99.00 #
MONI9* (illust) BE W £82.00
Hitachi professionsl monitérs
9” Black & White £99.95
12" Black & Whiite £149.00

TANTEL

PRESTEL BY TANTEL

COMMUNICATIONS AT YOUR FINGERTIPS
FOR BUSINESS & HOME. UP TO DATE INFO

180,000 pages of Information on Travel, News,
Investment, Holidays, Hotels Etc., Etc.

£170

TANTEL iS POST OFFiCE APPROVED. SEND FOR DETAILS.
DEMONSTRATION AVAILABLE AT OUR SHOWROOM.

Please add VAT 15% to all prices. Postage on computers,

cost, all other items P&P 30p. Place your order using your
enquiries welcome. Official orders welcome.
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monitors, printers and cassette decks charged at

Access or Barclaycard (Min, tel. order £5). Export
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If you’re into
MICROPROCESSORS
then they should be into an
M P UroBreadBoard

mair
microprocessor

peripheral

chips areas

alpha numeric indexing

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

* Auxiliary Areasacceptany .3 or .6 RAM,

ROM or peripheral chip

Power Bus Strips on all sides

§ incoming turret Power Terminals

Component Support Bracket included

Over 1400 contact points

Alpha-Numeric column and row indexing

Eurocard size (160mm x 100mm)

Slots onto all BIMBOARDS

Non-Slip rubber backing

Ideal for schools and colleges

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

The PROFESSIONALS breadboard
that BEGINNERS can start on

BOSS INDUSTRIAL HOULDINGS LTD

2 Herne Hill Rd, London SE24 0AU, England

W E KT

16 Cherry Lane, Bristol 8S1 ING
Telephone: 0272 421196

@ TARGET ELECTRONICS

Panel Meters

© Dims:— 110 x 82 x 35mm. Require 58mm dia. cut out
FINE QUALITY —

3 - 30
&;0 0 30uA £4.75
0-100 VA
oez0 0+ 200 DA 40p plip + VAT
E - S 10 Plus 10% Discount

Dims:- 60 x 47 x 33mm. Require 38mm dia. cut out
FINE QUALITY =

== 1P
T21 050 UA
T22 ©-100 UA
T23 0-500UA |
T24 0 -1MA
T28 0-5MA
T26 0-10MA
T27 050 MA
T28 0-100 MA
T29 0. %00 MA £3.75
T30 0.1 AMP
L5 0.2 AMP 40p plrp + VAT

32 <25 v .
a8 b 40 10 plus 10% Discount
Taa 0 - 300v AC
T35 -
5 . T35 ", T
Niuminating kit for mh Teo 50 4.0~ S0IUA
I" 5,' [7 ' Ta1 100 - 0- 100 UA
. Ta2 5000 - 500 UA
{ Ta3 0-30v OC
|

Telephone 01-737 2383 Telex 919693
Cables & Telegrams: LITZEN LONDON SE24

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

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

| enclose a cheque/P.O. to the value of £.......ccooveeeinnne...
Name .. .. " 1% Tanima oW
R S b o b Bk s S ae o e e el e
Address B R . e RO

Telephon: Number . . . . . . . . . ..., ETQIZE

XMEIZIMUSS] 625 volts | 1006 ohms |
XMEII[MU4s | 0—50 voits 11000 ohms |
VU METER
XMEI4[MUSS | 1228 VAC (OVU) 1= 1
XMT1 KRTS5001 50,000 opv
£1.05
35p plp
+ 15% VAT
10 plus 10%
discount
VU meter
Resistance - 1500 ohms
Sensivity1- 100 uA
Window atmsi- 31 x 21mm
Overall dimsi1- 40 x 4] x 20mm,
XME36
£14.00
55p £1.25 pitp + 15% VAT
35p pbp AANGE OQUBLER
AC voits- 0~ 5—10~25—50—125
"01?% “I:;: —250 — 500 — 1000
us OC voitsi- 0—0.125 — 0.250 — 1.28 —
P 25—35—10—25 50—
Discount 125 — 250 — 500 = 1000
OC currenti-  0—2,8 —§— 25 — 50 — 250
500 may
0— 5—10amp
Resistances: 0= 2K 20 K— 200 K onms
Level meter, Scaltec signal and power, © — 2 meg — 20 meg onms
Window aims:- 17 x 11mm Decibeis- 209b to ¢ 62 db
Ovarait dims1- 13 x 18 x 15mm Otms: 170 x 124 x $0mm

Dims:- 62mm({H) x 58mm(W) x 43mm(D)
44mm dia. cut out,

- 718 jeat. | FSO. Pint, R 0y
OC MICROMMETERS
XMELB|MUAS | 0 — 50 uA 3500 ohms

XME19[MU4S | 0 — 100 uA 3500 ohms
XME20[{MU4S [ 0 — 500 uA 430 ohms
OC GALVANOMETE RS

xMEu $0—0-— S0uA | 3500 ohms |

XMEZ2, 106 —0—300uA | 1450 ohms |

OC MILLIAMMETERS
XMEZ3[MU4S] 0— 1ma 200 ofims £3.00
XMEZa[MU4S| 0~ 3 ma 8 ohms
XME25[MU4S| 60— T0ms Tohms | S0P PED
XME26|MU4S | 0— 30 ma 1.5 ohms + VAT
XME27[MU4S | 0 — 100 ma 0.8 ohms 10 Pus
XME28|MUAS | 0— 500 ma 0.2 ohms A

BC AMMETERS - 10% Discount

ME29[MUAS | 0— 1 amp T o.1onms

X
XME30[MUaS [ 0— 2 amp. 0.4 onms
XMEI][MU4S | 0 — 5 amp 0.02 ohms|

DC VOLTMETERS

Official Orders Welcomed, GVT/Educational Dept etc

BARCLAYCARD

We can offer you Barclaycard or ?
Access facility, just telephone your card number to ————

place an order.
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1 for your FREE CATALOG now!
We have products ranging
from effect units for gui-
tars to computer control-
ied Polyphonic synthesi-
zers. Wether your interest

s sound synthesizers, music

creation or homerecording,

we have the products for
you. Find out how easy
and at what low cost you
can get the products that
dominate the USA market.

Wether you live in the U K.

or elsewhere in Europe we

will send you our 4 colour
catalog at no cost.

L 4
E S —————
B Bt e

Please rush me a fres catalog

o)

l Name ™. L5 PR R | & Shia % . . .o l
Address: & . cumRRIER e e, ST
City T I

l Sendto ) . I

Dr_ Kristinas vag 31, 193 00 Sigtuna, SWEDEN

l_EUROPE Telephone {(46) 76051475

ONE OF THE MOST USEFUL PIECES
OF TEST EQUIPMENT

L GENERATOR

.02% distortion

AUDIO SIGNA

(1Khz)

v AMS
m)c:“l)gkﬂ variable
output

-
Avariable 2s a kit of parts or ready made
A0113 BK (plastic case! Kit £26.90. Made £33.90 {AD113PA)
A0113 UK (MAINS) |plsstic case) Kit £32.20. Made £41.40 {AD113PUA)
A0113 M (metal case) Assembied £35.65
AD147 PB (push-button version) Kit £26.90. Made £33.90 {AD147PA)
A0149 BK Superior Model inot illustrated) £35.50, Made £41.50 (A0149BA)
TELERADIO ELECTRONICS (Closed Thursdays)
325 Fore Street. Edmonton, London, N9 OPE - 01-807 3719
Other instruments, RF Sig. Gen., Freq. Meters, THD Analyser, S.W.R, Meters.

S.A.E. for full lists. Function Generators.
e —=dlll I
-
i
whM GRAPHICS | HARD COPY
£80 | # CALCOMP 565 * ASCIl CODED
| INCREMENTAL * SIMPLE INTERFACE
N XY PLOTTERS. * INDUSTRY STANDARDS
* 10 THOU STEPS. * PLAIN PAPER
’ * EASY MICRO-COMP * 110 BAUD
INTERFACING *# FLOOR STANO £7.50
# SINGLE SHEET OR * SETOF 3
12 ThM £ e s RDLL PAPER MANUALS FOR
N 65 ® PRECISIDN NSTRUMENT |  ONLY £7.50
X
THESE SUPERB PROFESSIONAL DISPLAYS OFFER THE MiCRD | MY 1A
ENTHUSIAST A NEVER-TO-BE-REPEATED CHANCE TO HAVE A [ "y £65
VOU WITH A SPECIFICATION UNRIVALLED BY GISPLAYS AT £115 ‘ KSR 3
THAEE TIMES THE PRICE. MAOE BY AN ENGUSH wirs keveaane 9D
| MANUFACTURER TO AN EXACTING SPEC. BUILT TO LAST S5 £160
THE KEYBOARD ALONE IS WORTH OUR PRICE. T3
* GREEN SCREEN FOR REDUCED EYSTRAIN . :
* 80 CHARACTERS PER LINE. 26 LINES g 1
# STANDARD V24 INTERFACE LEVELS
. g;mm DRIVE PORT l\SECONUHANU EQUIPMENT ' T -
# ASCH SUBSET 500 1206 2400 BAUO [SUPPLIED INWORKING | * o6 s0u py s
* ON SCREEN EDITING AND FULL CURSOR CONTROL | oRoER gur | paPER TAPE PUNCH
* MODEM CONTROL, CAN BE MULTIPLEXED UNGUARANTEED | AND REAGER
"~ MAWSON ASSOCIATES
g:gmga ?Nc%s : 126 LENNARD ROAD WE ALSD BUY SURPLUS
CALLERS WELCOME BECKENHAM. KENT BR3 10P COMPUTERS AND COMPUTER
PERIPHERALS PLEASE RING
BY APPOINTMENT 01 -778 3600 FOR DETAILS
= _am
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Allthese
advantages...

® Instant all-weather starting
©® Smoother running

® Continual peak performance
® Longer battery plug life

® Improved fuel consumption

® Improved acceleration/top speed
® Extended energy storage

.In kit form

SPARKRITE X5 s a tugh performance oy Gualty ywduct
discharge electrontc ignition system designed for
D 1Y world It has been tried. tested andd Provento be atterly
rehiable Assembly onlytakes 1 240 M allats
even less due to the patented ‘chp o e y fittune

The superb techinical design of th
Sparknlec:rcwtnllmlna'“"»pc oblems of the
contact breaker There 1s 00 nusfire e 1o
contact breaker bourice whichis elinnnats o
electronically by a pulse SUPPressION
circuit which prevents the umt firingg 1l 1
ponts bounce open at hugh R P.M
Contact breaker burn s elinwnated 3%
reducing the ent by 95% of the norm

There 1s also a tmique extenged tvell
circuit which allows the corla le meer
period of ime: to store tsenergy betore
dischargingto the phigs The tmt el
bultin static iming hight - systenis banetion
1ight. and secnnty changeover switeh
Will work all rev counten s

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

THE KITCOMPRISE SEVERYTHING NEEDED

Acly drlledt alunwium extruded
base and heat sink, con mounting chps and aceessores Al kit
components are guaranteed for a per.od of 2 years from date of
purchase Fully #tustrated assembly and installation instructions are
ncluded

edlet

Roger Clark the world famous rally driver
says 'Sparkriteelectronicignition systems
are the best you can buy”

Sparhrife

HIGH PERFORMANCE
X ELECTRONIC IGNITION

rElectronics Desi

gn Associates, Dept. ET1/11
Walsall WS1 3DE
614791

2 Bath Street,
Phone: {0922)
Name

Address

Phone your order with Access or Barclaycard
I enciose cheque PO's for

inc VAT and PP OUANTITY REQ'O
.
X5KIT £16.95 i
ACLCESS OR BARCLAY CARD No. I Send SAE i brochure ony requeed

99
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SEMI-PROGRAMMABLE TV GAME

+ 4 Cartridges ¢+ Mains
£39.

Adaptor
Normal Price £73
NOW REDUCED TO: e var

CHESS COMPUTERS

MANY UNIT e
ARE COVERED BY
THE EXCLUSIVE

\ Normai Price £49.95

NOW REDUCED TO:

£39..:

Teach your child to
spell  properly with
1his umique learning
ad. Fully auvlomatic
features and scoring
Additional word

y ,

e

FULLY PROGRAMMABLE
CARTRIDGE T.V. GAME
14 Cartridges available

Normal Price £87 86 £59

NOW REDUCED TO: o var

The most popular T ameon
the market with a range of over

games on one cartridge nc VAT

We carry a range of over 15
ditferent Chess computers
Electronic Chess £29.95
Chess Traveller £39.95
Chess Challenger 7 £79.00
Sensory 8 £119.00,
Sensory Voice £25%.00
SPECIAL OFFERS

VOICE CHESS CHALLENGER

Normal Price £245 NOW £135.00

SARGON 2 5/B0RIS 25
Normal Price £273.70 NOW £199.95
All prices include VAT

24 TUNE
ELECTRONIC DOOR
N REbaaRd To: BELL

Normal Price £19.70
34 ne NOW REDUCED TO:
VAT
Uses ordinary paper £ 1 2
No need to buy expensive .70 nc var

thermal paper! Pl
ays 24 different tunes
Fast add bsting PRINTER wnvh separate speed
CALCULATOR 2 hines per control and volume
ls]econd_ 10 dlgtll :a:;chlv { control. Select the most
ses normal adding
machine rolls Batiery of appropriate tune for your

OLYMPIA HHP 1010

40 cartridges including SPACE £95
INVADERS wilh over 112 45

TELETEXT

Plug the adaptor 1nro the aerial socket of your
colour TV. and receve the CEEFAX and
ORACLE television information services,

THIS NEW MODEL INCORPORATES:

Hand-held Invaders Games available £19.95

- Invaders Cartridges avanable to fit
ATARI RADOFIN ACETRONIC PHILIPS G7000
Cartridges also avaiable for
MATTEL TELENG/ROWTRON.
DATABASE ' INTERTON

ADD-ON
ADAPTOR £1 grg

THE RADOFIN TELETEXT ADD-ON
ADAPTOR

Double height character lacehity

True PAL Colour

Meels lalesi BBC & 1BA broadcast specihcayons

Push buiton channel change

Unnecessary 1o remove the umit 10 walch normal
programmes

Gold- ptated cicuit board for rehability

New SUPERIMPOSE News Flash tacility

MATTEL T.v. GAME

The mosi advanced TV game in the worldd 20

cartridges avadable Add
on KEYBOARD coming

nc
Soon 1o convert 1he .95var

modules avadable to
extend the range of
words

mains operated

1 *0
Jeo999e Sire 9% "2d% a2 W"

visitor, with  appropriate
tunes for ditferent times of
the year!

MATTEL 10 3 home compuler wilh T6K RAM lully
expandable and programmable in Microsott Basic
QOther accessories will be available latern the year

HAND HELD GAMES

EARTH INVADERS

These invaders are a breed of crealure hitherto
unknown to man They cannot be killed by
radwional methods they must be bured The
batlle 15 conducied m a maze where squads of
ahens chase home troops The onlyway ot

[Mains adaptor gxita)

THE OLYMPIA — POST OFFICE APPROVED
TELEPHONE ANSWERING MACHINE

WITH REMOTE CALL-IN BLEEPER

This telephone answering machine 1s manufactured by Olympia Business Machines, one of the
largest Office Equipment manufacturers in the U K_ it is fully POST OFFICE APPROVED and will
answer and record messages for 24 hours a day. With your remote call-in bleeper you can receive
these messages by telephone wherever you are in the world The remote cali-inbleeper activates the
Answer /Record Unit. which will at your command repeat messages. keep or erase lhem and s
activated from anywhere in the world, or on your return to your home or office. The machine can also
be used for message referral, if you have an urgent appointment, but are expecting an mportani call
simply record the ‘phone number’ and location where you can be reached. With optional exira

bleepers (£13 each) this facility can be

extended to colleagues and members of

RESTEL
VIEWDATA

s

elyminating them 1s by
digging hotes ‘and
burying them [ ] vA

HAND HELD GAMES

GALAXY
1000

the family Using a C90 standard cassetie
you can record as many-as 45 messages
The announcement can be up to 16
seconds long and the incoming message
up to 30 seconds long

The machine 1s easy 10 1nstall and comes
with full instructions 11 1s easily wired to
your junction box with the spade connec
tors provided or alternatively a jack plug
can be provided to plug mto a jack socket
Most important. ol course, 1s the fact that
it s fully POST OFFICE APPROVED

The ACE TELCOM VDX 1000 Prestel View-
daia adaplor simply plygs into ihe aerial
socket of your television and enables you to
receiwve the Presiel Viewdata service in
colour or black & white
Features
Simphitied controls for quick easy opertny
Special graphics leature fo: tugh resolution
State-ol-1he art microprocessor controfler
Standard remote telephone keypad with Prestel
keys * &
Auto datler incorporated for easy Presiel
acquisition

The price of £135 (inc VAT)includes the
machine. an extra-light remote cali-in chroma hiter and dela hine incorporaled for
Bleeper. the microphone message lape z::ll"Mum piclure inlerference Mmaaimum
The 2nd generation Galaxy Invader The invaders A C mains adaptor The unit 15 Indldes donvaiiien T/ = PR e
have re grouped and have a seemugly endless ! ; 94,"x6"x2 and s fully guaranteed tor Easity connecled to standard home or office
supply of spacecrafl whilst the player's arsenal 15 12 months The telephone can be placed telephone lines
himated to just 250 missies to be launched from 3 directly on the unit no additional desk Fully Post Offrce approved
missile slatons You have (o prevent the invaders space 1s required

- £19.95. £135 _ Aeiome228.85 ;

and ACCESS SBAACLAYCARD number and nave ihe

\
Emesiin ﬂ.-...... E |||u."!||" u’ mll 'm"l i |l‘
" exclusive Stiica Shop Xyear Guaranter ) .'|||“ " Ill l
1
a 'ummlll utll ol gl g l\

UNDERTAKING
il
mu [ "In ||
| muul"
o

True PAL colowr encoder useng reliable IC

N hq
WAY
STREET %‘
>
-

CREDIT CARDS W g

SILICA SHOP LIMITED v ™ ) I
Witk

SIDCUE 1-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX il
STAT Telephone: 01-301 1111 or 01-309 1111

3 one way ondy Plesse entec liom
Sedcup High Streer

sectovcand Diners Chub Amprcan Eapires

3 ~ oy |
NOTE The top of Matheriey Road PART EXCHANGE ;cncs/'«‘s "
T 13 . .
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LINERA TS THE LOWEST PR'CES FOR PR'M CMOS/TTL/74C IN TRANSISTORS

:O‘mf.ﬂl 10.7Mhz, 15Khe BW“ a standard parts, 30 invest a sat today. The saving you

10M22D. 10.7Mhz, 2.4K 1z BIY, : make on your first couple orders wilh soon repay th cost,
B pole. 17.21

74190 0.60
1841208 100 | sLisvoP 1.60| HA11223 2.15 0.95] + 0.40 55 7496 1.20
L200 1.95 | SL1611P  1.60 Va5 115 . bag 55 73101 02574191 060
u2378 28 |SLY612P 160 1.45 038 185 8.53 55 AR
U2478 1.28 [SLY613P 139 0.8 4.30 0.30 0:29 'gs e
u2578 1.28 16 277 1.96 0.18 0.99 ods E 13 SEe e
2678 1.28 |SL1621P 247 1.20 0.18 0.49 ) 0 4 S48
LAI3OIH 0.67 |SL1623P 244 1588 .25 1.00 iy g+ 108 L
LAI30IN  0.30 | SLE24C 328 8.33 .22 4'50 *Be Gor) g3 0108 e
LNMJ0BTC 086 (Sy16280 217 0.30 i 48 o7s 100 26 0.29 20
(132 05s [SM626r 244 0 4,24 150 b4 o8 H
LAM3J9N 066 [SLI6IOP 162 18 P 1 e ;o B 20
LAIIAEN 1.86 | SL1640# 1.8% 450 e - Jg O.JO 9
can Sl 1 -y, 4,00 0.8 149 35 0.28 60
. o I J . - -
k., SRl i i 2 ikt 18 58 i
LAI3BON-14 1.00 i g 5 ! A
LM3BON B 100 [CA [-34] laoo g; o.gg ; gg os
LALIB YN 1.81 | CA3089E 196 13 00 o8 . £18 4]
2NA19CE 9a {CaA AQ 118 19.00 £ 49 o 43
NESAAN 1.80 123t 140 354 . 89 ] (1
NESSEN 0.30 [ CA3130¢ [X ] 130 52 0.586 30 O.‘-;O 25
NEBHG 050 |CAJ130T 080 11.30 3 8.5: 50 34 8
NESGON 350 |CANVa0E 9 7 8% 2 .8 50 o 'H
NESG2N 3,05 | CAJ199¢ 22 7.8% ' 0 g 00 R 48
NESB4N 4 29 |CA3200 127 978 8 1 06 s ’
NEGESN 1.00 | MC33877 2, 9.78 4 H 36 o o H
NEDBGON 160 [ LMI9OCN 080 194 - 85 a8 2 =
NEST7ON 385 |L™ ] 18% 6 .2 25 e 0. B
sLeaa 320 [LMIS14N 280 €00 H ? 5 242 2.
TBAB5? 1.81 LMINSN 280 1.80 3 N a5 59 0.
HA7O9HC  0.64 | KB [¥ -] 245 '3 o 8% ?’?0 2
uA709PC 0.46 X B4406 980 445 13 3 88 138 0
uwATI0HC BS | xB4412 190 600 88 3 3] 0.85 0,
uA?10PC 0.599 I XB4413 .95 8 00 %0 g4 1) OB; 1.
UAT4ICH  0.66 | KBad1Y 100 2.4 28 3 Vo8 1 5
GAZ41CN 027 | xB4a420€ 109 [ 3 7-' iy 1 _,(')
uAZ47CN 70 | TDAc&20 285 ] it 5 0, J:
uA748 36 | KB442) 2 22 ke 015
uA783 2.44 | KB4424 188 .70 e 0.36
uA758 2.35  X344)% 195 ‘28 28 0.36
fHAB20M 0.8 | XB44: 195 2 2 078
TCA940E 80 | XBaa33 182 2 078
DA102| 2.1 | xB4a4ds 253 1.1
TDA1029 211 | KBedl? s 1.99 3
DA1054 145 | KBe43s 22 1.40 0.38 {HC640
1DA1062 195 | xB44471 135 AM TX/RX 214 66442501710
TDA1072 2.69 XBaass 129 FM RX 2.50 s
TDA1074a 504 :B‘:“f %a a’gzghaoi" 1.66 The lowest prices lor prime, repeatable devices ? We think 3458
{3:,838 :"2 5‘5“:. 226 FMTX Fund 30, and wait 10 hear to the contrary. Ambit's new bigger, 068
HA1137 1.20 INESS32N 195 20pF HC25U cheaper and complete range of parts §s coversd in our naw 061
:2”8? 1 oog s ?5 freq MLEIN 12 page A4 format short form and price list: available frae i;g
..AM 3.1 ;
TDA1220 140 SLEIO 203 ::::: :M 3 72 with an SAE, and supplied with ail orders. You can order 2.0
LM1303 99 | SL, rs CHANNELLING by ACCESS/BARCLAYCARD, cheque, PO with order - or 2.30
UM} 2; gg L6440 :‘072 2IMH2 S0KH2 come nto bur refurbished retail shop #nd use ‘resl’ money! : ;g
mg| JOP 20 ;Li@g J 35MH2. 20KMH7 Our 3 catalogues (£1.85 inc. or 75p ea inc) cover the t1o
mcr SLér00 XTAL FILTERS BIGGEST RANGE OF RF components in Eurape as wail 100
1.05
1.70

~o

TDA1490
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at atulity 75083 30,

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG

200 North Service Road, Brentwood, Essex

:
-
.
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10
LECTRONICS o I CATALOGUE

In an attempt to collate and organize our burgeoning ranges
of ‘stock’ components (now over 7000 line items), we have
at last produced a ‘concise’ 80 page parts catalogue to
supplement the popular ‘Tecknowledgey® series of ‘wordy’
applications catalogues, which now lists a wide range of basic
components - as well as our unique RF and Communications
components. The World of Radio and Electronics contains
everything the informed electronics user needs, at prices
which we guarantee will match the lowest on the market for
equivalent product.

Prices appear on the page alongside the part numbhbers, and
the catalogue is now updated quarterly - available either
direct from here (60p all inc) or at most newsagents and
bookstalls where you can find electronics publications. So
as well as all the ‘run-of-mill’ items like resistor. capacitors,
hardware, solder etc’ - you now have the first genuinely
complete parts source for the radio, communication, elec-
tronics, computer user.

Ambit International
200, North Service Road,

Brentwood,
CONCISE PARTS CATALOGUE Essex CM14 4SG
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ith i
oam Up W T “ Electronics

for top-quality components, innovative kits
FAST SERVICE AND LOW, LOW PRICES

THE KEY TO YOUR SECURITY
g u]
ISINOURLOCK /1 75

H you have problems with people tampering with your car,
electrical and electronic equipment, or if you are just in 8
habit of forgetting your door keys, we have just the kit for
you.

Dur ELECTRONIC LOCK KIT Includes a 10-way keyboard and a special IC which provides a 750mA
output to drive a solenoid or relay {not supplied) when fouv keys are depressed in the correct
sequence. This gives over 5,000 possible bi ired and may be
easily changed by means of a small plug and socket. A "SAVE” function is also available enabling
the open code to be stored {especially useful in a car when it is left in a garage for servicing as the
open code need not be disclosed). Size: 7 x 6 x 3 cms. Power consumption is 40uA at 5V. to 15V,

3

Prices do not inctude V.A.T. Add50p P. & P. +
15% V.A.T. to total. Overseas customers add
£1.50 (Europe), £4 (elsewhere).

Access and Barclaycard welcome. Send s.a.e.
for price list and with enqulries.

Shop open: 9-5 {Mon.-Fri.), 10-4 (Sat.)

11 BOSTON ROAD,
LONDON, W7 3SJ

Tel: 01-579 9794/2842
DVM/THERMOMETER KIT

Nsw “, Based on the ICL7126 (a low power version of the ICL7106 chip) and a 3% digit

Squid crystal display, this kit will form the basis of a digital multimeter (only a few

s’GN . additional resistors and switches are required — details suppliedl, or a sensitive

digital thermometer {—~50°C to + 150°C) reading to 0.1°C. The basic kit has a
sensitivity of 200mV tor a full scale reading, automatic polarity indication and an
ultra low power requirement — giving a 2 year typical battery lite from a standard 9V
' PP3 when used 8 hours a day, 7 days a week.

£15.50 + VAT

INTEGRATED CIRCUITS

orders must be receved before 30.11.8 555 Timer 2t
656 Dual 655 Timer .40
MLI26 741 Op-Amp 9%p

d.c.

At only £90.50 + V A T., it will make 8 smatler hole in your pocket than a bunch of keyst

LOCK 1.C.5
LS7220 with SAVE memory .

L$7225 with latched and momenwy outputs and & umpm output. .

Electric lock mechanism

MINI KITS

These khs form useful subsystems which may
be incorporated into larger designs or used
alone. Kits mcIuda PCB, shaort instructions and
all componen
MK1 TEMPERATURE CONTROLLER/
THERMOSTAT
Uses LM3911 IC to sense lemperature (ao°c
max) and triac to switch heater. KW
MK2 SOLID STATE RELAY
Ideal lor switching motors, lights, heaters, eic,
from logic. Opto-isolated with zero vohage
switching. Supplied without triac. Select the
required triac trom our range. £2.60
MK3 BAR/OOT DISPLAY
Displays an analogue voltage on a linear 10-
element LED display as a bar or single dot. ideal
tor thermometers, level indicators, etc. May be
stacked to obtain 20 to 100 element displays,
Requires 5-20V sup, £4.75
MK4 PROPORTIONAL TEMPERATURE
CONTROLLER
Based on a new zero voltage switch IC, this kit
may be wired to form a ‘burst fire’ power
controller, enabling the temperature of an
enclosure 1o be maintained within 0.5°C.
Thermistor failure causes output to switch off.
Temperature range ambient to 90°C. 3KW.
£5.55

MKS MAINS TIMER

Based on the ZN1034E Timer IC this kit will
switch a mains load on {or off} for 8 preset time
from 20 minutes to 35 hours. Longer or shorter
periods may be realised by minor component
changes. Maximum load 1KW 4.50

TRIACS

400V Plastic Case (Texas)
3A TIC2060
BA TIC226D

12A TIC236D
16A TIC246D
25A TiC2630
6A wth trigger Q4006LT
BA isolated tab TXAL226B
Drac
Opto isolated Triac
MOC3020 0 6A/400V

LD271 IR Emitting Diode

SFH205 Photodiode Detector

SL480 IC Pulse Amp

SL4SO 32 d Encoder/Transmitter 2.40
ML922 t0-channel ‘Receiver + 3 Anllog;e

MLI26 16-channe! Receiver, 4 Momomarv Bl
nary Outputs

556

AY-3ZN0 .50 ML9z8

tMI77 : $5668

LM380 SN784T7

LM3914 ! TI38 IR Leds Stor 1. 00
200" Red LEDs ] IR Leds 4 tor S0p

NOT JUST ANOTHER CLOCK

» ““ :
&"4..;"’

but a PROGRAMMABLE TIMER KIT which can run your central
heating, burglar alarm, lighting, tape-recorder/radio and lots more.
Designed to control four mains outputs independently, switching
these on and off on selected days and times in a seven-day cycle.

Features include:

% 0.5in. LED 12-hour display

% Day of week, a.m./p.m. and output status indicators

* Zero Voltage Swnchmg Outputs

* 50/60Hz mains operation

% Battery back-up saves stored programmes and continues time
keeping during power failures (battery not supplied)

% Display blankmg during power fallure to conserve battery power

* 18 pro ramme time sets

# Powerful “Everyday” function enabling output to switch every day
but use only one time set

% Useful “sleep” function - turns on output for one hour

% Direct switch contro! enabling output to be turned on immediately
or after a specified time interval

% 20-function keypad for programme entry

# Programme verification at the touch of a button

To control your central heating, for example (including different
switching times at weekends), just connect it to your system, pro-
gramme it, set it and forget it. The clock will do the rest. There has
never been a clock capable of so much at this price.

CT5000K Timer Kit (includes all components, assembly and program-
ming instructions, and an attractive black case)

£45.00

ML827 16-channel Receiver, 4 Momentary Bi-
nary Outputs 40

ML92B 16 channet Receiver, 4 Latched Binary
Output

ML929 16—channel Recelver, 4 Latched Blnarv
Outpu

Ctip-on Plasm: Reflector for IR LEDs, i mcveases
range 20

MLS2S A secoder designed for model/toy conlrol providing a 2- speed drive motor and three-position

latched steering system or a vehicie with momentary action sleenng and g third motor, @.g. gun, turret,
wanch, eic. Outputs atso available for other facilities such as horn, tum indicators, headlights, etc. £210

KITS %%k &k KITS %k KITS Wk ke KITS

MKS ~ Sampie infre-Red TRANSMITTER. A pulsed infra-red source which comes complete with g
£4.20

hand-hesc plastc box. Requires a 9V. battery.

M7 - infra-Red RECEIVER. Sin wa channel. range approximately 20ft. Mains powered with @ triac
8t 240V. a.c. but can be modified for use with 5-15V. d.c. supplies
£9.00

OUEDUL tO_ Swwtch Mupmsoo
NG TUBAEISIONS OF (EAY OULD!

uts.
MK3 - Coded Infrs-Red TRANSMITTER. Based on the 5L490, the kit inciudes 2 IR LEDs. measures only
8 x 2% tIoms and requices a 9V. (PP3) battery. £5.90

MES — &-way KEYBOARD. For use with MKB Kit.

than getting up to switch lights on when it
gets dark. Our Lamp Dimmer Kit with
INFRA-RED REMOTE CONTROL will enable
you to switch the lights on or off, and set the
brightness, at a push of a button without
feaving your armchair, water-bed, etc. Not
only will you save time but it has also been
estimated that the savings in shoe leather
and carpet wear alone would pay for this
unit In approximately 13697 years or morelt

£9.90
M0 - 16-way KEYBOARD for use with MK8 ki, to generste different codes for decoding bwe
0

926 recerves (MK12 kit)

L2

M1 — 10 on/off channel IR RECEIVER with 3 anatogue outputs (0-10V.) for controlling such functions

a5 g brightness. volume, tone, etc. Other functions include an on/standby output and a toggle

W shch may be used for sound muting. Based on ML922 decoder IC, includes its own mains
£

12.00

ﬁl} T6-channel I RECEIVER. For yse with the MK8 kit with 16 on/o#t outputs which, with further
msariace crrukry, such as relays, will switch up to 16 items of equipment on or off remotely. Outputs

Y. & g on

S By
Vi-ammy KEYBOARD. For use with MK8 and MK11 kits. Transmits programme step + and

the ML926 or ML328 is specified. Includes its
£11.95

raogue + snd - (A mute. normalise analogue outputs, and on/standy. £4.35

I ADS90 Constant Current
Temperature Sensor .76
AY-5-1224 Clock
AY.5-1230 Clock/Timer
AY-3-1270 Thermometer
CA3080 Transconduc(anm Op Amp
CA3130 CMOS Op. A
CA3140 CMOS Op. Amp
{CL7106 DVM {LCD drive)
ICM755 CMOS 555 Timer
LM377 Dual 2W. Amp.
LM379S Dual 6W. Amp.
LM380 2W. Audlo Amp.
LM382 Dual low-noise Pre-Amp.
LM386 250mW. Low Voltage Amp.
LM 1830 Fluid Level Detector
LM2917 F-V Converter (14-pin)
LM3909 LED Flasher/Oscillator
(M3911 Thermometer
LM3914 Dot/Bar Driver (linear}
LM3916 Dot/Bar Driver {log.)
LS7220 Electronic Combination Lock
“Save” feature
LS7226 Electronic Combination Lock
tamper output
MM74C911 &-digit display controller
MM74C915 7-segment BCD Converter
MM?24C926 Counter/7-seg. output
55668 Touchdimmer
SL440 A C. Power Control
SL441 Burst Fire Controller
SN76477 Complex Sound Generaior
TBABOO SW. Audlo Amp.
TBAB10AS 7W. Audio Amp
TMS1121 Clock/7-day Timer
Data for TMS1.121
TDA1024 Zero Voltage Switch
TDA2020 20W. Audio Amp,
TDA4290 D.C. Controfled, Base, Treble
Volume Pre-Amp, 1
TLO81 J-FET Op. Amp.
TL082 Dual J-FET Op. Amp.
TLOB4 Quad J-Fet Op. Amp.
ZN414 A M. Radio
ZN1034E Timer

Most iCs supplied with Data Sheet
Data Sheets only — per device
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This unit has, o course, considerapie
practical uses, especially for the old, infiem
and disabled. it works hke a conventional
dimmer, enabling you 10 switch the lights on
or off, or to dim 10 whatever brightness you
require, by touch or remotely using the
hand held infra-red  transmitter.  When
assembled, Tt fits in1o a plaster depth box 10

replace your conventional switch or dimmer
with no rewiting and will control up to 300w
of lghting. TDR300K Dimmer Kit £14.30. |
and MK6 Transmitter Kit £4.20

We also still sell our highly-popular TD300K
Touch Dimmer Kit at £7.00 and the LD300K
rotary-controlled Dimmer K at only £3.560
Iplus V.A.T. to above pric:

Al kits contain all necessary components.
and tull assembly instructions. You only
need a soldering iron, cutters and @.-few
hours.
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Everything in stock for the
speaker constructor!

BAF, Long Fibre Wool,
Crossovers,
Components, Speaker Stands
and Brackets, etc. Large selection
of Grille Fabrics (send 30p in
stamps for fabric samples).

Foam,
Felt Panels,

HI-Fi

DRIVE

UNITS
AUDAX HD12.9D25 £8.75
AUDAX HD100D25 . - £8.75%
AUDAX HD11P25&BC £7.50
AUDAXHD2082SH4__  £14.95
AUDAX HD13D34+ £12.95
AUDAX HD24S45C £21.95
AUDAX WFR15S £23.95
COLES 4001 £7.65
COLES 3000 £7.65
COLES 3100 . £7.95
COLES CE2000 8in__ — f1495
CELESTION HF 1300 £13.60
CELESTION HF 2000 £13.60
DALESFORD D10 fersofiud. . £8.95
DALESFORD 0301110 £11.95
DALESFORD DS0/153 £12.95
DALESFORD D50/153 potymer . £15.25
DALESFORD D50/200. __£12.95
DALESFORD D50/200 podymer_. £15.25
OALESFORD D¥00/250. -..£29.95
DALESFORD D300 £35.75
DECCA London Hom £89.95
ISOPHON KK8/8 .£8.25
ISOPHON KK10/8 ___ .£8.75
JORDAN 50mm w2 £€31.50
JORDAN Crossover, pasr £31.90
JORDAN WATTS m MK W £28.50
JORDANWATTS HF K. £10.50
KEF T27. ... £9.45
KEF B110 £12.25
KEF B200 .- £13.50
KEF 8139 £27.75
KEF DN12 _ .£9.95
KEFDN13SP1106.__ . £1.75
KEF DN13 SP1017. . £6.95
LOWTHER PM6__ £63.00
LOWTHER PM® Mk | ...£67.75
LOWTHER PM7 . £99.90
PEERLESS KO100T _ .£11.50
PEERLESS DTVOMIFC . £10.95
PEERLESS KO4MOMRF _ .. £14.75
RICHARD ALLAN CG8T___ ... £14.25
RICHARD ALLAN CG12T Super ... £30.95
RICHARD ALLAN HP128. £35.75
RICHARD ALLAN DT20 £10.75
RICHARD ALLANDT30 £11.50
SEAS H107 .£8.95
SEAS H211 Ferrofiusd £10.95
SHACKMAN €S Units. pair .£136.00

SHACKMAN ES with Cabs. pair  £170.00

TANNOY DC38¢€ ... £198.00
TANNQY DC316 £159.00
TANNOY DC29¢ .. .. £118.00
VOLT B250 . £58.00
VOLT 10in. ABR .. £32.00
VOLT B220 .. ... £49.00
VOLT 8in. ABR ... £25.00

PA GROUP &
DISCO UNITS

CELESTION G12/50TC.......cceovneee
CELESTION G12/80CE...
CELESTION G15/100CE
CELESTION G15/100T7C...
CELESTION G18/200 ...
CELESTION G18/250 ...
FANE Classic 10/100 ...........ccceueenes
FANE Classic 12/50 ...
FANE Classic 12/100.
FANE Classlc 15/100.
FANE Classic 15/150 .
FANE Classic 15/200 .
FANE Classic 18/200 .
FANE Classic 18/250 .....
FANE Disco 100/2.........
FANE Guitar 100L
FANE Guitar 1008B..................
FANE PA 100

FANE Bass 100..

FANE Studio 12L, 128
GAUSS 12in. models .
GAUSS 15in. models
GAUSS 18in. modeis
GOODMANS PP12 .......
GOODMANS DI12
GOODMANS GR12...
GOODMANS Hifax 50HX
GOODMANS Hifax 100HX...
McKENZIE C12/100GP..
McKENZIE C12/100T7C ........
McKENZIE C12/100 Bass.....
McKENZIE C12/125GP...
McKENZIE C12/125TC
MCcKENZIE C12/200.
MCKENZIE GP15 ...
MCcKENZIE TC15 .

McKENZIE C15 Bass.
McKENZIE C15/200
McKENZIE C10/100..........
MOTOROLA Piezo 3%in
MOTOROLA Piezo 2in. x 6in.
RCFL12P24

RCFL12P11C

RCF L15P03 .

RCF L15P/100A ...

RCF L15P/06C

RCF TW101

RCF TW25...

RCF TW105.

RCF H2010 Flare

RCF H4823 Flare .....
RICHARD ALLAN HD8, HDST ........
RICHARD ALLAN HD10, HD10T ...
RICHARD ALLAN HD12P. p
RICHARD ALLAN HD12 Super
RICHARD ALLAN HD15..........
RICHARD ALLAN Atias 18.

¢

WILMSLOW
AUDIO
KITS FOR MAGAZINE DESIGNS etc

Kits' include drive units, crossovers,
BAF/long fibre wool, etc., for a pair of
speakers.

Carriage £3.95 uniess otherwise stated.
Prices per pair.

Everyday Electronics EE70 .......... £144.00
Everyday Electronics EE20............ £29.95
Hi-Fi Answers Monitor............. £148.00

Hi-Fi for Pleasure Compact Monitor

£116.00
oam, felt
... £77.50
... £205.00

Hi-i for Pleasure ECM inc
panels, etc. .........

Hi-Fi News State of the Art .

Hi-Fi News Midiline

Hi-Fi News Miniline.............

Hi-Fi News Tabor with H4 Bass Umls
.. £73.50

Popular Hi-| Fa Boxer £299 00
Popular Hi-Fi Boxer Cabinets, palr

L 5 £109.00
Popular Hi-Fi Jordan Syslem 1...£120.00
Popular Hi-Fi Mini Monitor... . £84.00

Practical Hi-Fi PROSTL inc. 1elt panels
and level controls . .£156.75
Practical Hi-Fi BSC3... .. £68.00
Wireless World T.L. Kef Units ..... £125.00
Fiat-pack Cabinet Kits are available for
LS3 Micromonitor, BSC3, HFP Compact
Monitor, EE20, EE70, Wharfedale ESO,

E70, ES0 (aiso E90 in Pro disco style).
Wilmslow Audio BA1 Sub Bass
Amplifier/Crossover Kit..... £37.95
plus £1 carriage

All prices include V.A.T. at 15% and are
correct at 1-7-81

Building speakers
is easy
with the new
WILMSLOW AUDIO
FLAT-PACK
CABINET KITS!

CARRIAGE & INSURANCE
Tweeters/Crossovers .......... ...10p ea.
Speakers:
4in. to 6%in e S0P @B,
Bin. to 10i crreene £1.10 €0,
WA x4 =g, cie. f2ea.
15in .£3 ea.
18in....... e £5 €3,
Speaker Kits.. ..£3.95 pr.
Mag. Design Kits ........ ....£3.95 pr.

uniess otherwise stated

ALL PRICES INCLUDE V.A.T. AT 15%
AND ARE CORRECT AT 1.7.81

SPEAKER \
KITS

Spesaker Kits. Prices per pair. Carrlage
£3.95 unless otherwise stated.

COLES Nimbus mounted-on Baffle... £69
DALESFORD D including Cabinets
..... .£69.95
DALESFORD D Major inc. Cabinets
... £139.00
DALESFORD Rock Kit mc. Flatpack
CabinetKit..... #.80 e 73.50
KEF Ref. 104AB (carr. CS) £133.00
KEF Cantata... £199.00
LS3 MiCrOMONItOr .ooooooerrrr oo £84.00
LS3 Micromonitor inc. Cabinets, etc.
£103.95
LOWTHER PM6 Kit .......... £132.75
LOWTHER PM6 Mk. | Kit . ...£139.95
LOWTHER PM7 Kit ............. £199.00

RICHARD ALLAN Tango Twin....... £58.00
RICHARD ALLAN Maramba Triple 8
. £83.00

RICHARD ALLAN Charlsma Tnple
. £119.50
. £67.50

RICHARD ALLAN RAS.. —
RICHARD ALLAN RAB82 ... A £106.50
RICHARD ALLAN RAB2L . .. £116.50
RICHARD ALLAN Super Sarabande 1l
.£169.95
..£42.50
. £67.00
....£79.95
- .£134.95
SEAS Disco 47 £167.50
SEAS Disco 47 Cabinets, pair,

assembled (carr. £15)........... £167.50
WHARFEDALE Denton XP2 .£31.45
WHARFEDALE Sheiton XP2.. .£40.40
WHARFEDALE Linton XP2 . £56.20
WHARFEDALE L60.............c.co......., £52.50
WHARFEDALE L80 ... £72.00
WHARFEDALE L100 . ..... £87.00
WHARFEDALE ES0 £129.00
WHARFEDALE E70 £160.00
WHARFEDALE E90... .£249.00

WILMSLOW Audio WESO Total Kit -
Wharfedale E50 Kit plus WESO Flat-
pack Cabinet Kit including Reflex Port
Trims, Acoustic Wadding Grille Fabric,
Nuts, Bolts, Terminals, etc., pair £182

Carnage £8

WILMSLOW Audio WE70 Total Kit as

above but withE70
. €220 pair Carriage €8

WILMSLOW Audlo WESO Total Kit as

above but with £90, pair ..... . £330

Carriage £10

WILMSLOW Audio WESO Pro Total Kit
Wharfedate E90 Kit plus WESO
Flatpack Cabinet Kit inciuding Reflex
Port Trims, Acoustic Wadding Grille
Fabric, Heavy-Duty Handles, Castors
with Brakes, Protective Corners, Black
Vynide Cabinet Covering, Input
Panels, Protective Fuses, Nuts, Boits,
etc. An ideal high-quality disco
speaker for amplifiers up to 150 watts
{disco) or 200 watts (domestic Hi-Fi),
[1- [ P S e .£187
Carnagef&
or £369 pait; carriage £10

SWIFT

OF WILMISLOW
The firm for Hi-Fi
5 Swan Street,

Wilmslow. Cheshire.

Send 50p for our 80-page catalogue — (or price list only free of
charge) packed with plctures and specifications of speakers, kits,
cabinets, crossover, mics, amps, mixers, grilles, effects, etc.

Export catalogue £1 or $3 U.S.

Telephone 0625-529599 for speaker drive units, kits, P.A. equipment, mail ordet

engiries, and all export enquiries.

Telephone: 0625-526213 for Hi-Fi equipment and complete speaker enquiries.
gj Lightning service on telephoned credit card orders!

(4

\

WILMSLOW
AUDIa

The firm for Speakers

35/39 Church Street
Wilmslow, Cheshire.
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ELECTRONIC IGNITION

S —

TOTAL ENERGY DISCHARGE electronic

Ignition gives all the well known advantages of the best capacitive
discharge systems.

PEAK PERFORMANCE
conditions.

IMPROVED ECONOMY
between sarvices.

FIRES FOULED SPARK PLUGS no other system can better the
capacitive discharge system’s ability to fire fouled plugs.

ACCURATE TIMING prevents contact wear and arcing
by reducing load to a few volts and a fraction of an amp.

SMOOTH PERFORMANCE —— immune to contact bounce and
similar effects which can cause loss of power and roughness.

SUPER POWER SPARK 3% times the energy of ordinary
capacitive systems — 3% times the gpwer of inductive systems,

OPTIMUM SPARK DURATION 3 times the duration of ordinary
capacitive systems — essential for use on modern cars with weak fuel
mixtures.

BETTER STARTING
battery.

CORRECT SPARK POLARITY unlike most ordinary C.D. systems
the correct output polarity is maintained to avoid increased stress on the
H.T. system and operate all voltage triggered tachometers.

higher output voltage under all

no loss of ignition performance

full spark power even with low

L.E.D. STATIC TIMING LIGHT for accurate setting of the engine's
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence
of Inverter ‘spikes’ on the output reduces interference to a minimal level.

DESIGNED IN RELIABILITY an inherently more reliable circuit
combined with top quality components — plus the ‘ultimate insurance’
of a changeover switch to revert instantly back to standard ignition.

IN KlT FORM it provides a top performance

electronic ignition system at less than half the price of competing ready-
built systems. The kit includes everything needed, even a length of solder
and a tiny tube of heatsink compound. Detailed easy-to-follow instructions,
complete with circuit diagram, are provided — all you need is a small
soldering iron and a few basic todls.

AS REVIEWED IN. ELECTRONICS TODAY MAGAZINE
JUNE 81 ISSUE
Quote "the kit is very impressive”’
"well written instructions and a good performance”’.
*“Exellent value for money. Highly recommended”.
FITS ALL VEHICLES, 6or 12 volt, with or without ballast
NEGATIVE EARTH ONLY
OPERATES ALL VOLTAGE IMPULSE TACHOMETERS

Some older current impulse types (Smiths pre ‘74) require an adaptor —
PRICE £2.95

STANDARD CAR KIT £14.85 rLus ¢£1
TWIN OUTPUT KIT £22.94 ux. rar

For MOTOR CYCLES and CARS with twin ignition systems
Prices include V.A.T.

ELECTRONIZE DESIGN

Magnus Road, Wilnecote
Tamworth, B77 5BY
Phone {0827) 281000

106

DIMENSIONS: Length 12.6 cm
Width 8.9 cm
Height 43 cm
Lead length 100.0 cm

TECHNICAL DETAILS

The basic function of a spark Ignition system is often lost among claims

for longer ‘burn times’ and other marketing fantasies. It Is only necessary
to consider that, even in a small engine, the burning fuel releases over

5000 times the energy of the spark, to realise that the spark is only a

trigger for the combustion. Once the fuel is ignited the spark is insignificant
and has no effect on the rate of combustion. The essential function of the
spark is to start-that combustion as quickly as possible and that requires

a high power spark.

The traditional capacitive discharge system has this high power spark

but, due to It’s very short spark duration and consequential low spark
energy, Is Incompatible with the weak air/fuel mixtures used in modern
cars. Because of this most manufacturers have abandoned capacitive
discharge in favour of the cheaper inductive system with it's low power
but very long duration spark which guarantees that sooner or later the fuel
will ignite. However, a spark lasting 2000pS at 2000 rev/min. spans 24
degrees and ‘later’ could mean the actual fuel ignition point is retarded

by this amount.

The solution is a very high power, medium duration, spark generated by
the TOTAL ENERGY DISCHARGE system. This gives ignition of the
weakest mixtures with the minimum of timing delay and variation for a

smooth efficient engine.

SUPER POWER DISCHARGE CIRCUIT A brand new technique
prevents energy being reflected back to the storage capacitor, giving 3%
times the spark energy and 3 times the spark duration of ordinary C.D.
systems, generating a spark powerful enough to cause rapid ignition of
even the weakest fuel mixtures without the ignition delay associated with
lower power ‘long burn’ inductive systems.

HIGH EFFICIENCY INVERTER A high power, regulated inverter
provides a 370 volt energy source — powerful enough to store twice the
energy of other designs and regulated to provide sufficient output even
with a battery down to 4 volts.

PRECISION SPARK TIMING CIRCUIT This circuit removes all
unwanted signals caused by contact volt drop, contact shuffle, contact
bounce, and external transients which, in many designs, can cause timing
errors or damaging un-timed sparks. Only at the correct and precise
contact opening is a spark produced. Contact wear is almost eliminated
by reducing the contact breaker current to a low level — just sufficient to
keep the contacts clean.

TYPICAL SPECIFICATION

TOTAL ORDINARY
ENERGY CAPACITIVE
DISCHARGE DISCHARGE
SPARK POWER (PEAK) 140 W 90w

SPARK ENERGY 36 md 10mJ
(STORED ENERGY) 135 mJ 65 mJ

SPARK DURATION 500 ps 160 PS

OUTPUT VOLTAGE (LOAD 50pF

EQUIVALENT TO CLEAN PLUGS) 38 KV 26 KV
OUTPUT VOLTAGE (LOAD 50pF + 500 KN

EQUIVALENT TO DIRTY PLUGS) 26 KV 17 KV
VOLTAGE RISE TIME TO 20 KV

{Load 50pF) 25 pS 30p8

TOTAL ENERGY DISCHARGE should not be confused with low power
inductive systems or hybrid so called reactive systems.
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INFRA RED IMAGE CONVERTER nvoe 3606 (CV144) 1% dia
Requires single low current 3XV = 6XV supply. indvidually
boxed. With data. £12.50 ea. 10 off £300.
INFRA RED QUARTZ LAMPS 230V 620 Watts Size 13% x
%" dia. £1.50 ea. 10 off £10.
240V 1650 Watts Swe 22 % x % dis £3 2. 10 off £25.
AMPHENOL 17 wey chassss mours edge connectors (.
connectors 0.1 ing 15 s2
!Igﬁf MAINS LEAD. Moudded (3 verticat 5a: pins) 60p ea
off £5.
‘F:;NS 1MSVIIWanSaed % x 3% x 1% Secondhand
.50 ea.
CENTAUR FANS 115V 4% x 4% x TH". New £4.50 ca
Secondhand £2.50 es
DELAY LINES 50 nanosecs. Geouac-w-ooi. Sae 2 x 7/16
x 5/16"'. New 25p ea. 10 of® 2.
PULSE TRANSFORMERS. Sutimam Saze 1 x 5/16 x %

Secondary centre appec M Suzacse for Thyrstor mggering.

20p ea. 10 off £1.80, Y00 off £15

MOTORS 12V DC with pralley & secsicondscion speed control.
New £1 ea. 10 off £8.

LEDEX ROTARY SOLENOIDS. 3%V DC No switch assembly.
15p ea. 10 off £1. 100 off £&

DIAMOND H CONTROLS ROTARY SWITCH Single poie 10 way.
Printed circuit mount New Mg =2 %00 off £7, 1000 off £50.
REMO TV TYPE MULTWPLIER. Two Pegh vorage outputs &
focus £1 ea. 10 off £8

DON’T TAKE CHANCES Use *e oroper EMT Cable 10p metre.
£7.50 100 metres p&p £2.

RAPID DISCHARGE CAPYCITORS 6 mid 4KV £5 each. p&p £2.
HUNTS CAPACITOR Q.1 sl 3KV DC Wkg. Size 1 %" dia

x 3”. £1.25 ea. 10 for €W

E.H.T. CAPACITOR 500 pf 8KV 20 each.

DECOUPLING CAPS 0 85mdd 30V: 0.01mibd: 0.047 250V;
330pf, 100 off one type £1.98.

CAPACITORS af at Sp sac® 3300p# 220nt 250V; 0.01mid
160V; 0.1 uf 400V

TANTALUM BEAD CAPACITORS 2 2uf 20V 10 off £1, 100

off £7.50. 300uf 6.3V 15p ==

TANTALUM CAPACITORS. 22rmiéd 6V. 39mfd 10V; 22mfd 35V.
Al 10p 100 off £7.50

GEC 4 Button UHF Tuner £1.58 e 10 off £12.

GEC 6 Button UHF/VHF TUNER. £2 ea. 10 off £15.

SOLID STATE UHF TUNER 38MHZ £1 ea. 10 off £8.

RANCO 250V 18A THERMOSTATS with Control Knob
calibrated 50-200°C. £2.50 ea.

MICROPHONE/EARPIECE INSERTS. Ex Min. Brand New
wrapped. 75p ea. 10 off £6.

TRANSFORMERS — Ali Brand New.

Auto 240V Input 115V 1 Amp output £1.25 ea.

240V Input Sec 6V 1.86A. Size 2% x 2 x 2. Good quality.
£1.50 ea,

240V Input Sec 12V 100MA. Size 60 x 40 x 42 mm 50p ea.
240V Input Sec 12-0-12V 50MA. Size 63 x 4540 mm £1 ea,
115V Input Sec 5V 250MA Size 111/16 x 1% x 1% ". 2 for 50p|
240V Input Sec 2 windings 12V and 24V 1 Amp. Size 2% x

2 % 2" f2 ea.

Sub-Min 0-120-240V Input Sec 12-0-12V rated 4VA. 75p ea.

10 off £6, 100 off £45.

TOROIDAL 0-115-230V Input. Output 13.5-0-13.5V rated 8VA.
£1.70 ea. 10 off £15.

TOROIDAL 0-120-240V Input, Output 0-12V; 0-12V 10VA per
winding. Encapsulated. Identical to R.S. Components at £9.40.
OUR PRICE £5 ea.

TELEPHONES — P&P £1.50 ea. 5-10 units £6. Over by
ammangements.

706 style Black, Grey, Blue, Green £5.50 ea. 10 off £45.
Discoloured f4 ea. 10 off £27.50

746 style Black or Greay £7.50 ea. Older Black style £2.50 ea
TRIMMERS Sub-min 0.25-1.26pf; 1-4.5pt; 7-45pf. All at 6p ea.
PC MOUNT POTS. Wire wound with knob, 2000hm & 10
ohm, 10p ea. 100 off £7.

HONEYWELL HUMIDITY CONTROLLERS 50p ea. 10 off £4.50
THYRISTOR TIMER. Solid STate. 15 secs adjustable {reset).
7 pin base 50p ea.

4 DIGIT 7 SEGMENT DISPLAY. Good brilliance at 1.5V.

15 connections £1.95 ea.

MONANRO SIAPLY type MAN 101A0.3"" display 75p ea.
FILAMENT DISPLAY 7 Segment DIL 16 pin 5V at 8Ma per
segment. Char height 9.2mm As new. Connections supplied
50p ea.

PUSH BUTTON CIRCUIT BREAKER. Small Compact 3 ratings
0.8; 1.8 0e 10Amp. 75p ea.

A MUST FOR THE COMPUTER OR VIDEQ MAN
CONRAC 18” MONITOR. Solid state sync plus video
input sockets. Not cased. Used but tested.
£35 each. Carriage £6
Other monitors available including colour. Please enquire

CREED MODEL 75
Printer with keyboard. Late model.
Only £25 each
Receive Only £18 each. Carriage £6

COSSOR VOU with KCYBOARD
80 characters x 13 lines; 600/1200 baud;
RS232; standard 240 volts input; screen size 9
inches. Very good condition. Tested.
£70 each. Carriage at cost.

GENERAL PURPOSE OSCILLOSCOPE TECH TYPE TQ-2
Single beam. Size approx 6 x 7 x 9%in. Weight 7Ibs
Ideal for the beginner or school user.

ONLY £49.50 each P&P £3

SINE & SQUARE WAVE AUDIO GENERATOR
Type TE22
20H2-200KH2. Portable. As new.
ONLY £55 each P&P £3

MULTIMETER
Russian type 4324 AC/DC volts; AC/DC
current; ohms, etc, Brand new, boxed,
£12.50 each P&P £2.50

RADAR AERIALS
Rotary, complete with Waveguide Couplers.
These are brand new, Ministry boxed. Very
impressive. Dish diameter 27 inches
£65 each. Carriage £6

METRDHM INSULATION AND CONTINUITY TESTER 500 voits
Portable. Battery Operated. Standard PP7 not supplied},
Complete with carrying case. As new £40 ea.

Used but good condition £25 ea.

As above but 250 volts. Used £17.50 ea. P&P £3

MINIMUM ORDER OF GOODS £3. MINIMUM PACKAGING & POSTAGE £1.50. VAT at 15% MUST be added to TOTAL of GOODS & PACKAGING
BUT PLEASE ensure sufficient monies is sent to cover PACKAGING and Postage to avoid delays in us dispatching your order

CALLERS VERY WELCOME STRICTLY BETWEEN Sam-1pm and 2-5pm Monday to Saturday inc.

BARCLAYCARD (VISA! and ACCESS taken. Official orders welcome

CHILTMEAD LTD

NORWOOD ROAD, READING TELEPHONE NO READING 669656
2nd tsmang left past Reading Technical College in King‘s Road then first right — look on right for door with “Spoked Wheel"

range.

* %

service

The Einest ﬂmpﬁfiers deserve the Einest Kats

The Electronics Today System A, designed
by Stan Curtis comprises two monophonic
Class A Power Amplifiers and a modular
pre-amplifier of such superlative
performance that they stand comparison
with commercial products in any price

Braithwaite s

are approved by the designer

use the finest quality components

offer a unique ‘‘get you out of trouble’’
service and full technical support.

offer a unique post-assembly testing

Complete Kits
(Part Kits available)
Pre-Amplifier £76.90

Mono Power-Amplifier £221.95
including VAT (carriage exira).

Details and price list from:

Braithwaite xirs

215, High Street, Offord Cluny,
Huntingdon, Cambs. (0480) 811659
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NOW OPEN
MONDAY-SATURDAY

BN = COMPUTER WAREHOUS

n stock now test equipm
RAM AND EPROM NEW LOW VAT INCLUSIVE PRICES e

e
wansformers, PO supplie;sr;‘:%c:\c;e:s' v.ariacs, keyboards,
2716 SvRasil  £6-00 4116 200NS 16KX1DYN. 8for £19-95 equipment, 1.C.’s, t00Is, €
2716 3 Rail  £7-60 21143 300NS1KX4 ST.  8for£22-50

oswWi i nds of
i i itches, V.D.U's sub-assemblies + (ho.usa
ey A " ore fraction of our vast range, 15

2708 4! 50

2708 ExEquip £2-25

All devices full spec. and guaranteed. Bulk enquiries welcome.

TELETYPE ASR33
1/0 TERMINALS

s =

»
+ CAR

From£195 * C2f

Fully fledged industry standard ASR33 data ter
minal. Many features including: ASCIl keyboard
and printer tor data 1/0, auto data detect circuitry.
RS232 senal interface. 110 baud, 8 bit paper tape
punch and reader for off line data preparation and
ridiculously cheap and reliable data storage. Sup
plied in good condwtion and in working order
Options: Floor stand £12.50 + VAT
Sound proof enclosure £25.00 + VAT

EQUIPMENT CASES

U
Superb professional fully enclosed, made for the
G.P.0. to the highest standard:, offered at a
fraction of their original cost they feature
aluminium sides, hinged removabie-front panel,
which can be secured by 2 screws 10 prevent
prying fingers. All are finished in two tone G.P.O
grey and although believed brand new may have
minor scuff marks/scratches due 1o bad storage
Dimensions 16D x 6% 'H x 14% "W

NATIONAL MA1012 LED
CLOCK MIODULE

* 12 HOUR
A

* ALARM
* 50/60 HZ

The same module as used in most ALARM/CLOCK
radios today, the only difference is our pricel All
electronics are mounted on a PCB measuring only
3" x 11" and by addition of a few switches and 516
volts AC you have a muiti function alarm clock at a
fraction of cost. Other features include snoaze
timer, am pm, alarm set, power fail indicator, flash-
ing seconds cursor, modulated alam output etc.
Supplied brand new with full data only

Suitable transformer £1.75. £525

MAINSFILTERS

Professional type mains filters as used by "Main Frame
Manufacturers” deal for cunng those unnenang hang ups
and data ghtches. it one now and cure your problems!
Suppresson Devices SDS A10 5 amp £6.95

Corcom Inc F1900 30 amp £13.95 + pp£1.00

MUFFIN FANS

Koep your squspmeni Cool and Rehabie with our Tested ex-equipment

Muthe Fas” slmant stent running and easily mounted. Available in
two oftage: 118 VAL £5.05+pp %09 OR 240v AC. £8.15+pp
Sy DUMENSIONS 44 544 1}

. 00/
5 0

DISCOUNT
Due t0 our massive bulk purchasing programme
which enabies us to brng you the best possible
bargans. we have thousands of 1.C.’s, Transistors
Retays. Cap's. P.C B 's. Sub assemblies, Switches,
etc etc. Surphus 1o Ow requrements. Because we
dor’t have sithcent stocks of any one item to
NChsde N Owr 303 we are packing all these items
nto e "BARGAIN PARCEL OF A LIFETIME"’
Thousanas of components at giveaway prices!
Guaranesec 10 be worth at ieast 3 times what you
DBy Dius we Pwdvs sachude something from our ads.
for unbestatis wshes!! Soid by weight

2102L-3 650 NS 1KX1 ST.
TMS4030UL 300NS 4KX1 DYN

8for £ 5-50
8forf 9-95

other stock lines.
displayed below:

st a mere
;’(‘)10'5 of bargains for callers.

ICLTERMIPRINTER
300 BAUD TERMINALS

MPU
EXPERIMENTORS
tSv:12v-12v+24yv

HIGH SPEED
DATA MODEMS

POWER SUPPLY

PRICES
REDUCED

ONLY
£295

+ CAR
+ VAT

N

+5¢ @ 2 amps DC
-12v @ 800 ma DC

Made under licence fiom the world famous GE Co
The ICL Termiprinter is a small attractive unit with
so many features it is impossible to list them in the
space availablet Briet spec. as follows: RS232
serial interface, switchable baud rates 110, 150,
300, (30 cps). upper and lower case correspond
ence type face, standard paper, almost silent run
ning, torm feed, electronic tab settings, suited for
word processor applications plus many more

Once again we are vary pisasad 1o offer thes superb Power
Supply Unit. and hope 1o satisty most of our previous
customers who were desappanisd when we sold out due to
demand Last me they were advertsed''! These units may st
have wall besn made for your lah., they consist of » semi-
enclosed chassis measunng 160mm x 120mm x 350mm
contasning o slicon slectromcs to give the tallowang fully
reguisterd and short circuit ook outputs of

4+ 12y ® 800 ma DC
+ 24y @ 350 ma OC
and f thaf s not snough a hully flcating S output @ 50 maDC
which may be seriesed to give a hast of other voltages. Al
outputs are brought out to the frant panet via miniature jack
sockets and are aiso dupiicated at e rear on short fiyng
leads. Units accapt standard J40v AC mawns input They are
ex GPO and may have minar scratches on the front penets
they are soid uvestsd but n good ntema comditon
£16.50 rach + £2.50 pp compiete with circut

“Parmasmon may be requensd for connection 1o PO fes.

PERTEC

PERTEC TAPE DRIVES
7 t?ck 6840 — 75-25 £175.00 +
A

9 track 6840 — 9-25 £295.00 +
HURRY AT

features. Supplied in good condition and in work
ing order. Limited quantity

i

and ¢ kst T 9
WHILE STOCKS LAST!!

THE PRINTER SCOOP OF THE YEAR
THE LOGABAX 280 MICROPROCESSOR CONTROLLED
LX180L MATRIX PRINTER

a . A massive bulk purchase enables us to offer you this
superb professional printer at a fraction of its recent
cost of over £2000. Utiising the very latest in

. microprocessor technology, it features a host of
facilities with all electronics on one plug in P.C.B. Just
\ - study the specification and you will instantly realise it
g ;’ meets all the requirements of the most exacting
\:, e S protessional or hobbyist user.
e S STANDARD FUNCTIONS # Full ASCII character set # Standard
nk ribbon w RS232/V24 senal interface ~ 7 xtal controlled baud rates up
10 9600 # 194 characters per line # Parallel interface # Handshakes on serial and parallel
ports & 4 Type fonts, italic script. double width, italic large, standard # Internal buffer
* Internal self test # 170 CPS # Variable paper tractor up 10 17.5" wide # Solid stee!
construction # All software in 2708 eproms easity reconfigured for custom fonts ete.

All this and more, not refurbished but BRAND NEW At Onty £525 + VAT

+ carriage and ins. £18.00 + VA
OPTIONAL EXTRAS # Lower case £25.00 # 16K buffer £30.00 # Second tractor for
simultaneous dual forms £85.00 # Logabax maintenance. P.O.A.

sives HARD DISK DRIVES

SAVINGS

Anather major purchase allows us to bring you the professional technology of hard disk drives at
aprice you can now afford. Just imagine absolutely masses of corract data transferred or saved
on your system by the ime your finger leaves the carriage return key!l All dnvesoffered are made
to the highest professional standard by the DRE Co.. perhaps the largest of UK OEM peripheral
manutacturers. All components are batch selected to obtain the utmost reliability and atter
having run two senes 30 and a 4000 drive continuously 24 hours adayfor over a year without a
single read/ write error we can most certainly vouch for the quality.
DIABLO/DRE series 30. Fully refurbished this 2.5 MB drive accepts 2315 exchangabie (via
removing top cover) disk cartndges. Sectoring isafeature of the disk pack and mayrange from 8-
48. Fully DEC RKOS, Nova. Texas, systern compatable. Requires + & — 15v DC Supply.

eries 30 Drive £475 + VAT Series 30 Front Loader £695 + VAT
OC Power Supply for 2 series 30's €125 + VAT
DRE 4000 B Senes. Model 4044, Technotogy at its finest, thisdrive currently manutactured
by DRE features 10 MB's of on line storage spiit into two disk plattens. 1, 5 MB fixed and 1 t1op:
load 5 MB type 5440 exchangable cartridge. Features. DC drive motor, builtin air conditioning
System. write protect mains powered, etc. Supplied Brand New and Boxed complete with,
Manual and Rack Shdes.
Fully Ampex. Hawk Wango. Nova compatible.
Manufacturers current price £3100, our price £1495 — VAT,

*For DEC compatabilityor ahernate sectoring please enquire, Xylogics DECLSI 11 controlier for
4530 or 2 4000 drives £850 4 VAT Newton . abs S100 controller for 4 $30 or 2 4000 £6 25
+ VAT Controller for TRS80, PET, APPLE. price to be announced.

INEW 2316 12 sector disk packs £40 + VAT

NEW 5440 any sector packs £48 + VAT

ORDER NOW! These prices may never be repeated Specialist carriage S30 £15.00 + VA
4000 £20 + VAT.

° o o . ° ° .

oo ] eee eocee o .

Dept. ETI, 64-66 Melfort Road, Thornton Heath MAIL ORDER
Croydon, Surroy - Tel: 01-689 7702 or 01-6896800  |NFORMATION
Unless otherwise stated all prices inclusive of VAT, Cash with order. Mimimum

order value £2.00 Prices and Postage quoted for UK only. Where post and

packing not indicated please add 60p per order. Bona Fida account orders

minimum €20.00. Export and trade enquiries welcome. Orders despatched
same day where possible. 3% surcharge on Access and Barclaycard orders.

Phone for more details

stock SOFTY

EPROM BLOWER

Software development system invaluable tool for designers)
hobbyists. etc. Enabies open heart surgery on 2716, 2708 e
Blows, copies, reads EPROMS or emulates EPROM/ROM/RAM
n situ whilst displaying contents on domestic TV receiver. Mary
other features. €915 + carr. + VAT. Optionat 2716, 2716

Functon Card €40 + VAT. PSU £20 + £1.50 carr. + VAT.

Write of phone for more details.

9'' VIDEO
MONITORS

x-equipment 3~ MotorolaVideoMonitors
composite input, tested but unguaranteed.
£39.99 +£7.50 carriage + VAT. Complete with
circuit
SEMICONDUCTOR
‘GRAB BAGS’

Mixed Semis smusing i contents nchds tarasion, deriad e, LL.'s, hacs, dodes.
boign recs, oic. 9. AM devcas gusranied brrd new Al spar with masfachers manangs.
quraraed 50+ img £2.95 100+ beg £5.15

TTL 74 Series

A guanac purchess of an ™ acroas B bosn! ange of 74 TTL semet 4.C. s snabies us b0 oftw o 1004
! “rasty TTL™ grab hags 8t 2 proe whech wo o v claps i the bag would nomally cost I buy.
by quararmad & 10’9 i suc. 100+ £6.90 200+ €12.30 300+ £19.50

“c " FULLY CASED
ASCIl CODED
KEYBOARDS
u_.é__:i_:-,-g IDEAL ~

TANGERINE,
OHI0 ETC,

Straight from the U.S.A. made by the world famous R.C.A Co., the

VPBO0 Series of cased freestanding keyboards meet all require-

ments of the most exacting user, right down to the pncet

Utilising the latest in switch technology. Guaranteed in excess of

§ million operations. The keyboard has a host of other features

including full ASCN 128 character set, user definable keys,

upper/lower case, rollover protection, single 5V rail, keyboard

impervious to hquids and dust. TTL or CMSS outputs, even an

on-board tone generator for keypress feedback. and a 1 year full

R.CA backed guarantee.

YPE01 7 bit fully coded output with delayed

strobe. etc.

VYP§11 Same as VP01 with numenc pad.

VP606 Senal, RS232, 20MA and TTL output, with

6 selectable Baud Rates

VP616 Same as VPE06, with numeric pad,

Plug and cable for VP601, VP611 £2.25

Plug for VP06, VP616 £2.10

Post. Packing and Insurance.

ORDER NOW OR SEND FOR DETAILS.

5vD.C. POWER SUPPLIES

ollowing the recent “SELL OUT"

3 amp P.S.U. we have managed to secure a large quan-
tity of ex-computer systems P.S.U.’s with the tollowing
spec.; 240 or 110v A.C. input. Outputs of 5v @ 3-4
amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulated and adjustable with
variable current limiting on the Sv supply. Unit is self
contained on a P.C.B. measuring only 12" x 5" x 3°.
The 7.2v output is ideal for feeding “on board'* requ-
lators of a further 3 amp LM323K regulator to give an
effective Sv @ 7 amp supply.

Supplied complete with circuit at only £10.95 + £1 .75pp.
Believed working but untested. unguaranteed. /
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GEC T alllps B WS
Contacs S Mk Chaumany

FEMAIL %™
GAS soL=
1/8" Pop'®

20mm QUOL SSREr e
(FITS 1%~ IS S

EEECETRLISS THERMONIC VALVE
TRSNESSEAT SAPERWEIGHT. IDEAL PRESENT

BARGAINS | FO% THE ELECTRONICS
BFAN WITH NEARLY

EVERYTHING!

IN A

TURE CONTROL

BB QUALITY
TEMP. GAUGE 0° —120°C

Remote sensor on 38"
capillary, panel mounting
dial 55mm. dia.

ONLY £1.85

CO THERMOSTAT
oM temp. to over boiling point)
‘Selany. £2 30, including control knob

- T

C===maal. CUT-0OUT 100°C

Semmrxy cod on 4%in. capilliary panel

[ m————— e hoton £1.20

CHETROm OF ABOVE FOR £4.85

|

ADD 50p P&P
ORDERS OVER
£5 post free

ELECTRO SUPPLIES

UNL AR ICs
CA3022 - SATTER iy TDA1170 175p
CA3060 =y P ¢ e YDA1190 200p
LM324 [ Sas=K e TDA2524 150p
LM741 - TaADY s TDA2541 150p
LM1458 - TRATES e TDA2560 150
LM3900 ] e “Xe TDA2581 175p
MC1307 e acns, e
MC1310 TRy TR Ny
MC1349 = TRLES e SPECIAL OFFER
MC1350 Sy XX Sy AY-5-3507 DVM CHIP
MC1558 - WOACS e {with data) £2.00
NES3ST e T e (fimited quantity)
NESS5 == oAl e
LMI011N DORBY BUS ¢ = s TAF20E £2.00
o MAAIES =008 {TV clock timer) £2.00
LDAZO?O(Zr-?zi-:i 2 5% AY-5- 1013 (UART) c/w data £2.00
MS7105 (PAL el W g L0 C2WR2A -4 (W static ram) 3 for £1.00
4154 wdata £1.75
{CW Dats} o2se Rec LEDs 27 12 for £1.00
MPSCELLAREOUS
80-way DS T~ nim=uenge coremcaoes 14-volt SO-watt zener £1.00
: an DL redmy double pole 2for £1.00
16-pin DIL 4 p o2 s £100 12 8C107 £1.00
25-way D range socher £2 00 12 BCWR £1.00

FOR EXTRA SPECIAL OFFERS LOOK OUT FOR OUR
STAND AT THE ARRA EXHIBITION AT CASTLE
DOKRKINGTON ON 29th, 30th, 31st OCTOBER
BRING THIS ADVERT FOR FREE GIFT

Prices inciude VAT. Please add 50p pbp

S AE. for Usts
MAIL ORDER DEPT.
(Callers pioase phone fust) RE(IAIE?H’OP
BOWN M pen 6 days|
SHAW ‘ESS - 6A TODD STREET
CLOUGH ROAD
WATERFOOT MANCHESTER

ROSSENDALE, LANCS
TEL. ROSSENDALE 215556

(next to Victoria Station)

TEL. 061-834 1185

ETI NOVEMBER 1981

A5
tase PR cxas bam IOV wec miny. 200V 7A
SOR, 2.+ 50 230wy, ot B0

s o ang compiss

10558
20uF YOV amisd Scr; 100 £2.30, 1,000 £18.
;I;-"N 7% W2 x 44mm dis. 75p; 10
200 350%_ 190~ %00+ 50uF 300V can.

o 0= £3; 100 — £20.

REGULATED PSU PANEL

Exclusive Greenweld design — better spec.
than armything on the market being offered at
the prce Pane!110 x 82 x 33mm high contains
alt components including bridge rectifier and
smoothing capacitor. Ready buiit and tested

just add a 30V 2A transformer and two pots
for a fulty variable voltage and current supply.

SPEC: Output voitage 0-28V
Output current 20mA-2A
Source impedance OR1
Open circuit ripple 10mvV

Send SAE for full details of the many ways
this useful moduie can be used, together with
price list of parts for various options. Only
£7.75. Transformer and pots £6.

0DDS AND ENDS

Transtormer, msins in, 1770V 10mA out £2.80.
WB847 PCB mntg. relay 11 x 33 x 20mm. 37R 6~
10V SPCO 3A 95p.

301AS Pickering DIL relay S00R, SP make, 3.7-
10V, ex-equip. on PCB, 75p.

X905 140 x 10mm ferrite rod with W and MW
windings, 45p.

K520 Switch pack — 20 different, rocker, slide,
Totary, toggle, push, micro, etc. Only £2.

K521 Heatshrink pack 5 diff, sizes, each
200mm, 50p.

10M 12w 5% CF Resistors — pack of 200, £1.
40W amp PCB + CCT + layout. £1. All parts to
make, £3.50.

1% Y2W Rs — 111k, 333k, 500k, 900k, 950k. All
10p/26p.

TV TEST GEAR

Wobbulators, Calibration Gens., Modulators,
Sync. Generators, Encoders, Converters, etc.
Altcheap. SAE List.

VDU CRTs

Approx. 250 12 and 15°* 110° tubes available
for callers only. All £15 each

SO0 OHX
@15% — Just add 40p post
SUMMER CLEARANCE

Bulk Buyers Sale!f{
All prices 100+ one type. Adc 15% VAT
Send SAE for full fest

AC176 14p BC5478 5p BSY95A 6V
AD161/2 45p BCS548  6p BU40?  60p
BC107 7p 8C543 5p PBCI0B 4l2p
BC108 6p BCSS6A 6p PN109  Sp
BC109 7p BCS57A 6p TP30 22p
BC109C 8p BCSS9 6p TIP31A 17p
BC114  S5p BCYN1 11p TIPA1A 28p
BC115 Sp BCY72 10p TIP42A 29p
8C117  6p BCI31 18 TIP4C 33p
BC119 14p BD132 18p TIP2955 46p
BC125 6p BD133 18p TIP3055 4Sp
BC133 14p BD137 20p TIS&3  20p
BC14t 16p BD138 20p 2N1132 96p
8C143 15p BD133  16p 2N1711 18p
BC147 S5p BD140 20p 2N1893 V6p
148 Sp BD22t 35p 2N2369 12p
BC149  S5p BD222 35p 2N28%¢ 12p
BC1S9  5p BD246 30p 2N2%04 16
8C168 Sp BD278 28p 2N2926Y
BC172  5p BDS25 24p
BC1828 4)2p BD526 24p 2N2926R
BC183 4'2p BD543 30p 4
BC1BIL 4p BOGYSA 45p 2N3011 14p
BC208 7p BO696A 45p 2N3055 30p
8C212 4W2p BF173 p 2N3638A 7p
BC2128B 4 BF1Bt  15p 2N3642 6p
BC214L (T05) BF18¢ 14p 2N3645 9p
4p BF134 Sl2p 2N3703 &
BC2378 Sp BF195 S5l2p 2N3704 4Vap
8C2388 Sp BF196 5%2p 2N3705 4
8C2398 Sp BF197 S2p 2N3706 412p
8C252 70 BF198 S5%2p 2N3710 4V2p
BC256 6p BF244  18p 2N4062 +Sp
8C307  6p BF257 19p 2N4124 Tp
S8CI08B 5p BF258 20p 2N4400 5p
8C308 Sp BF259 20p 2N4403  6p
8C317  Sp BF324 3p 2N4410  6p
BC3188 5p BF355 18p 2N4418  6p
BC3198 5p BF3%4 52p 2N5193 20p
BC320 7p BF414 6l2p 2N5226 Tp
BC3218 5p BF450 9%2p 2N5305 8p
BC326 7p BF4SY  9p 2N5401 12p
8C348 BF7S7 27p 2N5447 6p
8C351 14p BFRA0 17p 2NS551 10p
8C413  5p BFY17 19p 2NS831 20p
BCa41 19p BFY50 15p 2NS5858 7p
BC461 20p BFYS? 13p 2N6121 16p
8Ca858 6p BFY52 13p 2N62%0 40p
BC486A 6p BFY6d 15p 40673  45p
BC546B 6p BSX20 13p

4 TERMINAL REGS

WA78MG in power mini-dip case 5-30V at 2A
£1.

uA79MG Negative version of above £1.20.
Only 4 extra components required (S0p extra)
to make a fully yariable supply! Data supplied.

1W AMP PANELS

A011 Compact audio amp intended for record
player on panel 95x65mm including vol
control and switch, complete with knobs.
Apart from amp circuitry built around
LM380N or TBAS20M, there is a speed control
circuit using 5 transistors. 9V operation,
connection data supplied. ONLY £1.50.

VU METERS

VO006. Very attractive 55x48mm scaled 20 to
.5dB. 250uA movement. Only £1.75 or £3 pr.

OP-AMP PSU KIT

A198. Al parts + instructions to make a 50mA
+15.0. —15V supply from mains input. Only
£1.96

COPPER CLAD BOARD

K522. Ali pieces too small for our etching kits.
Mostly double sided fibreglass. 250gm (ap-
prox. 110 sq ins} for just £1.

JOB LOT OF COMPONENTS

9,500 1N4006; 10,000 .033/50, 22,000 10pF/60;
15,000 .22/12; 11,000 270pF/50; 15,000
68pF/50. 30,000 various resistors. Total
112,500 components for £350 inc VAT & carr.

12 VOLT INDICATORS

ideal for light chasers, etc. Miniature 12V
75mA wire ended lamps in yellow, red, green,
blue and clear. 10p each. 20 each colour, total
100 for £5.50. 100 clear only £4.50.

EPROMS

INTEL 2716-1 £3.00
FAIRCHILD 2708 £3.00
T.l. 2516-45 £3.00

THE SPECTACULAR
1981 GREENWELD
Component Catalogue

Bigger and better than ever!!!
+ 60p discount vouchers
% First Class reply paid envelope
% Free Bargain List
# Priority Order Form
% VAT inclusive prices
 Quantity prices for bulk buyers
* Free Data Sheet

SEND 75p FOR YOUR COPY NOW!!
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Elliott Electronics Lid., F. Blokley & Sons Lid., F.P. Tools Lid., Horizon Electronics Ltd.,
Leicester 0533-553293 Heywood 070665087 Motherwell 06965672 Glostonbury 0458-33600
Ibis Electronics Lid.,

Wokingham 0734-791171

Batvale Marketing Ltd.,

Ely 0353778320

Quality Two Part DIN 41612 Wrap ID Eliminate Errors Ely 0353-778756
& Min 'D Connectors. : 3 for instant locking-numbering 24 hours)

& identifying DIP Sockets

od ‘ v
" v LRV A OV ELME LS ] ” l
.-..llllu N . A “

-
AT s rssar weerasad e

//
>
2NN} O NPT AR, »

Wrepedd b
N0LEPEL eI Tl

LR RN RN NN NN

AnpuBnyRRRtUNRANERARD DIP SO(kefS

eyt TIN and Gold,low profile

meavusunosersreresas solder Or wirewrap in sizes
8 to 40 way.

5K A DIVISION OF OK MACHINE & TOOL UK LIMITED

Neltronic Lid.,
Dublin 510845 e ¥ W A

Cobbies Ltd., - 5 Transam
London: 01-699-2282 * London. 01 405 5240
Microdigitol Lid., A. M(L)rShc?“ (L(;)ndon) Ltd
Liverpool. 051-227-2535 ondon. 01-624-0805
Electronico CG Lid., DUTTON LANE EASTLEIGH SO5 4AA TEL(0703610944/8 Interface Components Ltd

Manchester. 061-788-0656 AVAILABLE FROM ALL LEADING ELECTRONIC DISTRIBUTORS Arnershom. 02403-22307

Spectron Electronics (Manchester) Ltd.,  Jee Distribution Ltd., Watford Electronics Ltd.,  Technomatic Lid., New Beor Computing Store Lid.,
Solford. 061-834-4583 Middlesex. 01-897-3429 Watford. 0923-37774 London. 01-452-1500 Newbury. 0635-30505

ELECTRONICS
LTD

Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for E.T I. Projects We supply carefully

selected sets of parts to enable you to construct E.T.1. projects. Kits include ALL THE ELECTRON- MUSICAL DOORBELL, DEE: Y O0) a5 e
K5 AND TAROWNARE NEEDED, it creut bosrdsfuly siche, drled 31 ol s o AUDIO TEST OSCILLATOR, Nov. '80. ...
screws and I.C. sockats. PRICES INCLUDE CASES unless otherwise stated. BATTERIES ARE NOT RIAA PRE-AMP (stereo), Nov. ‘80
N oo e n e roe )L ONECR A Noy SO
0 i = i METRONOME, Nov. ‘80.. e B

Reprints available separately 46p each + p&p 40p UIGHT SWITCH, NOV. *80 .......ccoocviiinccrinnnns
BNLARGER TIMEROct81 ........ P S Ty ...£26.59 TOUCH BUZZER, Nov. ‘80. R
SOUND BENDER Oct ‘81 . .. e B e e i LI s wuns s E20676 SUSTAIN/FUZZ BOX, Oct. ‘80. i
MICROPOWER THERMAL ALARM Oct ‘81, lesscase ...... ..£9.88 CASSETTE INTERFACE, Oct. ‘80. Less case........
MICROPOWER PENDULUM Oct ‘81 less case . .. .£5.54 ULTRASONIC BURGLAR ALARM, Aug. ‘80 ....
MAINS AUDIO LINK. Sept. ‘81 ... . amprs i 599,98 CAPACITANCE METER, Aug. ‘80 ..
LAB PSU. Sept. ‘81. LESS CASE .....cooviviiiiierinniieiiaiiieis ... £37.98 CMOS LOGIC TESTER, Aug. ‘80............
WATCHDOG HOME SECURITY SYSTEM. Aug. ‘81.......... SE— S SIGNAL TRACER, Mer. ‘80 -
Rechargeable battery rrrennsenenanseen. £20.98 extra TUNING FORK, Feb. ‘80...........ccooceiivincnn
HEARTBEAT MONITOR, Aug. "81 ... oo £26.26 ACCENTUATED BEAT METRONOME, Jun.

HANDCLAP SYNTHESISER. Aug. ‘81 ey = e £29.98 CLICK ELIMINATOR, April ‘79 less case .............
FLASH SEQUENCER. Aug. ‘81. Less flash sockets . £35.65 Case extra. i e Wy —— sy

SMART BATTERY CHARGER, July '81.......... GUITAR EFFECTS UNIT, Aprit ‘79 ..................
WAH PHASE, June '81. Less pedal ........ COMPLEX SOUND GENERATOR, Oct. ‘78. Less case.

LED JEWELLERY, June ‘81, ..........Cross £2.47 TELEPHONE BELL EXTENDER, Oct. ‘78. Less speaker.......... £16.47
ALIEN ATTACK, Jan. ‘81 ..o iviiiiinimiminms s esssssamsssssasessnanes £19.76

ANTENNA EXTENDER, June ‘81 ... 5 £21.68

MINI DRILL SPEED CONTROLLER, Ju it 2513 e INStructor

DIGITAL CLOCK, May ‘81 (round leds) ......... b A9 7 A FULLY CONSTRUCTIONAL PROJECT

CARAVAN LIGHTS CHECKER, April ‘81, less glue...... - £10.16 INCORPORATING AN INS8060

GUITAR NOTE EXPANDER-ETI, April '81.........
DRUM MACHINE, April ‘81............ L
MUSICAL BOX, Aprit ‘81........

... £16.47 MICROPROCESSOR CHIP -
.... £65.94 The Instructor is a 10w cOst ly whicn provides a practical de N P
. £12.54 cessors and their functi It is not & ¢ but it is a working circuit which allows

TET! S T SR A 9 one program stsp at a time. Build the Instructor

ENGINEERS S HOSCOPE' Mar ‘81 ... - ...£19.19 and vc:u will gain microprocessor experience. The series is based on the INS8060 micropro-

SOUND PRESSURE LEVEL METER, Feb. BN - .... £45.75 cessor IC. also known as the SC/MP Mk. 2. Circuits sre built on a plug in Eurobvuqbolrdé_l(h

PULSE GENERATOR, Feb. ‘81 | £35.33 e able with or without tha breadbosrd. INSTRUCTOR COMPONENT PACK: including
, FED. @SS Case............ ——— . . Eurobreadboard £27.85; or less Eurobreadboard £21.65.

BRI Lol fo b sae et s £27.47 |NSTRUCTOR COURSE NOTES AND OPERATING INSTRUCTIONS — EXTRA £2.96

JNFRA RED ALARM, Feb. ‘81 ... =T . £54.98

UNIVERSAL TIMER, Jan. ‘81, Bl MAGENTA ELECTRONICS LTD.

MULTI-OPTION SIREN, Jan. ‘81....
LED TACHO, Jan '81. Less case. £34.77

4 INPUT MIXER, Dec. ‘80 .......... £19.77 ET6, 135 HUNTER STREET, BURTON-ON-TRENT, STAFFS, DE14 25T
BENCH AMPLIFIER, Dec. ‘80 ........cccoovvnnnines e, £23.98 0283-65435. 8-5 MON.-FRI. MAIL ORDER ONLY

1981 ELECTRONICS CATALOGUE ALL PRICES INCLUDE VAT

ADD 40p P&P TO ALL ORDERS
KITS Hundreds of illustrations, product data, circuits TOOLS S.A.E. WITH ALL ENQUIRIES PLEASE
ICs and details of all our k'i}s an:‘l dec:juczll'lorr\al RESISTORS Irish Republic & B.F.P.0. Europe de-
TRANSISTORS g?x‘g:?régtpo::?( o B fast detwery. . © |HARDWARE g:‘:;“g;‘};’;’;"i’:ces shown. Payment  pcce\ =@ Barclaycard (Visa) orders
CAPACITORS | Send 70p in stamps or add 70p to your order. CASES | 9 accepted by ‘phone or post.
— . —————————————
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® 9 20 Hioh Voltage Discs. 1KV-8KV
27pf-470pf ............ ..80p

@ 18 Migh Voltage Discs 1KV-5Kv
1000pf-.01uf ciiiornn. BOP

I3 10 20mm in line fuse holders
8

2 0 5pin din chassis sockets 80p
150 Axial Ya watt resistors..... 80p

A #p P34 5 100K Multitone trimmers for

P7. X ShessilesSSeli Il (e Thorn Varicap tuners 80p
P& T S Sy TUSIGE One of each Tant Bead Cap.
=5 as issted below. Qty. 20. £3.50

DIODES e ‘nf SNSEESE. Sip. 1 Na003. 04p. TNG004; .0Sp. IN4005; .05p.
e Y

“ae
TANT 3240 CAFPACITORS
/3% 7 Ee DR £ E %

3 3 10p each
2.2/16v 13 . 23 Q773w 6 8/25v Hp
6.8‘/3& o D M e X 6p.........22/10v ...........20p
?gal?. w— . N e 78 .25p 47/16v ... .50p

& - 65p
Polystreoom Zomm Seoce o Low Wolage discs........... .from .03p

SilverMice___ seae My Tx ex Usts encosed with lirs(&rdojr OfrSAE.

Post ans 2 Ak, g powi v JLg 1 o Sers for components only
MV‘!“ Mail Order Oniy.

‘ CML Mm CUFRLEY. HERTS. Tel: 01-440 8959

un. ble,
don’t turn the page:
turn to us.

—

B.K. ELECTRONICS
“ A SOUND CHOICE

FACTORY FRESH THANDAR
TEST EQUIPMENT BY SINCLAIR
The very latest TM352 HAND

LCD DIGITAL MULTIMETER

- -

.
* OC e il o

-

* SFessmarce are Sooe check

- *

- _3

* Lamesy ouar-oumor controls for ease of operation
DC salage 200 2V. 20V, 200V. 1000V

M walsage 200V arct 1000V .

DC commnt 200,54 2mA. 20mA. 200mA, 10A
Ressancs, dode check and continuity test 2K()
PR 200K 2000K0

e cavsssemane 01000

Foweer eqare—en: PV PP3I battery).

g as ¥ T ) 1est leads and battery.
Carry case £3.45

The new Thandar SC1 ™ 2 ough = cscilh development. The
Full-gized pertormmses SCI10 5 less than 2" thick and weighs
* 10MHz bandwer wander 210 yet it retains the standard
* 10mV per drv sermsnieey features of 2 bench oscilloscope
* Full trigger tackemes ane Sreems -
ncluding brigiviene
with TV ine ang feame
* Runs on ordinary =&
batteries
Basic price £157.00 Opes
extras: AC adaptor £5.68 re
chargeable batteries £8.83, X7
probe £9.78, X10 probe €1 1.50,
carrying case £8.88.

* Al genuine Thandar accessories.
AI! prices include VA T. Officsad orders welcome. Mail order only, or callers by
Prior appointment. Barclaycard, Access weicome. Cash/cheque, etc., with order

Large s.a.e. for compiete Thandar |
lishments official orders weicome.

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood. Leigh-on-Sea, Essex, SS9 5TY
Tot: Southend 527572

Government and Educational Estab-
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-coil winding technique; a

A moving coil
cartridge tha

reaks the
rrier!

riceb

- III[‘, L%
the new MC88E from

CORAL

The new MCB8S8E represents a breakthrough in high
output moving coil cartridges. No step-up device
or amp is required and it is available at a sensation-
al price of only £39.95, yet generating high magnet-
The high output voltage of ic flux density; compliance
2.5mV does away with the of 17 cu's. The result is a
need for a head amplifier or cartridge with flat frequency
step-up transformer, which response over the super wide
add to the expense of using range of 20Hz - 40KHz,
most previous moving coil  removing the distortion
cartridges. caused by certain frequencies
We can t emphasise enough, which can be found in many
just how advanced the tech- conventional cartridges.
nology that has produced Coral’s considerable exper-
this breakthrough is — a ience in moving coil cart-
miniaturised and specially ridges has enabled them to
shaped armature; unique offer the ultimate in quality
and performance at this
incredibly low price.

.

magnet that is so compact,

® We welcome callers to our South London Showroom
for demonstrations.

® Engiries and information phone: 01-6908511. Ex. 32

® All products are only available direct or from selected
authorised dealers throughout the U K.

WVIDEOTONE 98 CROFTON PARK ROAD
LONDON SEA4.

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

r Ol C N 1§ F ¥ §F | "
Post to: Videotone, Crofton Park Road, London SE4. ET1
I NAME I
I ADDRESS § l

L------------J
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SUPERSALE ‘81

Al full spec. 2114 {450ns) £1.20,
8 of £9.00. P&P 35p. 2708
£1.85 pbp 350. TEXAS INSTRU-
MENTS 2216 single rail full
spec. £3.80. ITT 4116 (200ns)
£1.35, 8 for £1.15 each. Texas
4116 (250ns) £1, p&p 35p
Shugart 8~ dnives s/s 115 volts 50
Hz. Model 300-4 complete with read
write p.cb., 24 voit stepper.
Supplied in good serviceable con-
dition. From £45-£75 (depending
on condition), Callers only.
Switched mode PSU Plus 12V,
minus 12V, Plus 5V about 20 amps
as new, no data £29.50 Callers only
MK 10027 {dual 128 blt Shift
Reg) 35p.

UA710DC 14 dil 22p, 6 for £1,
p&p 30p.{All Full Spec)

2526 Character Generator (64 x
9 x 9) £2.95 + data & p&p 35p.
MM6240 AA/J Character Gener-
ator £3.50 + data. p/p 35p.

LEAR SIEGLER dot matrix print-
head. 7 needle. £19.50 p/p 50p.
LZETTLER low profile PCB relay
30mm x 36mm 4.8/6.9v d.c.
2/2.5 amps a.c. contacts. 85p p/p
35

P
D TYPE CONNECTORS
9 Way: sockets {solder) 55p.
15 Way: wirewrap plugs only
75p.
15Way Plugs 85p.
15 Way Sockets 70p.
I 50 Way Plug£1.65
50 Way: skt (wirewrap) £1.65.
50 Way: skt £1,45, p&p 25p
25 Way plug (soldercail), 25
Way socket £1.50 each.
COVERS

37 Way: 90p (plastic), p&p 35p.
9 Way (metal) 60p, 15 Way
(metal} 95p, 25 Way (open
metal}) 85p, 37 Way reduced
from 90p to 80p. 50 Way
{piastic) 90p.

DISPLAYS
HP 5082/7414 4 digit DIL display
tull spec £1.50 each, p&p 35p.
Large quantities POA.
EO 3 Digit DIL 55p. p&p 35p.

I

HP5082/7650 .4'"cc,
right decimal point, high bright-
ness {unmarked), only 50p, 12
tor £5, p&p 35p.

SUPERSAVER 1
Ribbon Cable Headers 16 DIL
Jermyn, gold-plated, with cover
45p. p&p 250.
Ansley Header plugs. 14 Way
75p, 16 Way 95p, 24 Way
£1.80. {Insulation plercing type)
p/p 35p.
Ansley VO Header plugs PCB
Mounting 1in 26 Way 65p. 26
Way (righ-angled) 85p. 40 Way
£1p/p 35p. SUPERSAVER 2
Tantalum Capacitors 25 volt. 4.7
uF, 14 for £1, p&p 35p.

SUPERSAVER 3
PRICE SMASH FNDSO0 .Sin.
LED displays, full spec SOp
each, p&p 35p, large quantities
POA.  SUPERSAVERS
Battery ellminator 6VDC
200MA 240V AC input ideal for
calculators, radio, etc., give
away price 35p each. Large
quantities P.O.A. p&p 35p.

SUPERSAVER 6
EAO KEY SWITCH oblong fas-
cia, 25mm x 18mm (approx.
18mm hole), fixing supplied,
brand new with 2 keys. £2.95
p&p 35p

SUPERSAVER 7
Thyristors Type 16 Ria 100 Vrrm
1000 Voits at 22 amps £1.65 each.
Limited stock, p/p 35p
Stud mounted rectifiers, type 40
HF 100 1250 volts, 450 amp, 4 for
£2.50 p/p 35p

SUPERSAVER 8
ITT 4cx 250b brand new full
spec £7.50 each p&p 35p.
SUPERSAVER 9
S digit 7 segment DIL LED .11
displays 5 for £1.50 p/p 35p.

SUPERSAVER 10

Tangerine Microtam 65 PCB Brand
new plus circuit diagram £4.50 p/p
50p {Limited quantity).

SUPERSAVER 11
74L5266 50p. 74LS245 £2.00.
7415240 60p. 745260 35p. P&P
on all above 35p.
SUPERSAVER 12
2.5 power plug and 2 metres of
cable. Only £1.00 for 10 p/p 25p.
Trade enquiries welcome.
SUPERSAVER 14
BOX FANS 115V  50/60Hz.
120mmx 120mm. New. £4.50.

| PP E1.00.

SUPERSAVER 15
5K 34" multiturn trimpots, PCB
mounting, per box of 14 £2.50.
As above 1K and 50K, p&ip 35p.

SUPERSAVER 16
OPTRON OPTO SLOTTED
SWITCH (Type OPB-814) £1,
p&p 35p.

SUPERSAVER 17
VU METER 48mm x 50mm ap-
prox. overall size. Face size
S50mm x 28mm approx. Brand
new. £1.15 p&p 30p. (Sent at
purchaser’s risks,.

SUPERSAVER 18
PCB AMP (LM380). Unused.
65mm x 95mm approx. 9-12v
DC. £1.35 p&p 35p.

SUPERSAVER 19
10 DIGIT (Red). LED display.
{.122in. digit size). With built-in
driver chip and built-In lens
magnifier. Data sheet supplied.
Brand new. £2.50 p&p 35p.

SUPERSAVER 20
4%in. JUMPER LEAD. 16 DIL
header to 16 DIL header. 95p
p&p 30p.

SUPERSAVER 21
2Vain. JUMPER LEAD. 14 DIL
header to 14 DIL header. 65p
p&p 30p.

SUPERSAVER 22
11b reel of solder 18 SWG 64/36
alloy £6.50 p&p 30p.
A SUMMER GIVEAWAY, 780
PIO. Only £3.75 p&p 35p.
MC1489 Brand new 46p each.
Large quantities P.O.A. p&p
30p. =

“w**>* | B ELECTRONICS e

left and I

NICADS AA SIZE - 500 MAH 1-
25v rechargeable 50 milliamp
12-15 hours, £1.44, P&P 35p.

TMS 4030, 4096 x 1 dynamic
RAM 200 ns removed from
PCBs. 65p each. 16 for £8, p&p
35p.

GPO LINE MATCHING TRANS-
FORMER. With 12V reed relay
etc. removed from equipment.
£1 + 40p p&p.

CAPACITOR SCOOP. 1.600uF at
10v, 160uF at 25v. Axial lead. 2
dozen for £1 + 35p p&ip.

DON'T KILL YOUR EPROMS.
Augat 24 Way low profile
socket. Solid gold pins. A
superb socket. Leave your
eproms in them for program-
ming or usage to prevent
breaking off pins. Only 40p
each, p&p 35p.

GIVEAWAY 18 pin low profile
dil socket 13p EACH or 8 for £1

AUGAT IC SOCKETS
{The best available}

16 Dil  20p 24 Dil 40p
1800 25p 40 Dil 55p
20 DIl 30p p&p 35p.

WE STOCK a vast range of TTL,
CMOS, some 74LS. MINIATURE
TOGGLES, etc.
PSUs. We have a large stock of
power supplies at very realistic
prices {callers).

NEW LINES

GUEST (gold plated) IC test clip.
40 way, 28 way £4.50 per pair.
P/P 50p.

REG PCB (less components), 5V
1 amp, 12V 1 amp and heatsink
(60mmx90mm). Brand new,
£1.00. Heatsink only, 55p. P/P

35p.

NEC FIP4B13 4 digit glass
display (green with centre
colons and plus and minus

W® TELEPHONE

UXBRIDGE 55399

PL259 SOCKET CHASSIS
MOUNT. 50p p&p 30p.
TRANSFORMERS 012, 024 1
amp £2.50, P&P S0p. 012.5 0.92
amp £2.50, P&P SOp.

TTL SALE 7410 9p, 7413 18p,
7416 180. 7490 28p. 74155 45p,
74174 60p, 74181 80p, 74284 28p,
74285 £2.25. P&P 35p.

WHY PAY POUNDS? - Just ar-
rived Amphenol 36-way plug
and socket {used) to fit all your
printer. Only £2.75 per pair. P/P
35p.

Terms cash with order (official §
orders welcomed from col-
leges, etc). All enquiries s.a.e.
please. All prices inclusive of
VAT, unless otherwise stated.
Postage as shown per item.

STOP PRESS
MK4027 (or equivalent) 250N

£1 each, 8 for £6 p/p 35p

sign), only £1.35. P/P 30p.

PLEASE DO NOT ORDER
GOODS FROM OLD ADVERTS.
PHONE BEFORE ORDERING.
su;pwﬁ ggcxs |
. PURC D s
FORCASH " 1
=70

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9LS. ENGLAND
Allenquiries s.a.e. please
Telephone answering machine
service out of business hours.
New retail premises, now open
Mon, Tues, Thurs, Fri, and Sat,
9.30-6.00 Lunch 1-2.15
weekdays. Closed all day Wed-
nesday. We are situated just off
the A40 opposite Master
Brewer.
ALL PRICES INCLUSIVE OF VAT

AHXQRIDGE 55399

21 55| LM706 65 |6,144MHz 1.5 | BUX84 1.40
240 98 | LM723 45 | 6,400MHz  1.50 | FVP1 4.50
ASSOCIATES 241 110 LM726 675 | 10,000MHz 1.50 [ MJE7Z02 .30
242 80 I':M;33 .70 | 18,000MHz  1.50 mjgggg gg
M741 .20 | 20,000MHz 1 :
No.1 CLAYGATE ROAD; CAMBRIDGE CB1 +JZ - 18| L4z o io sookers | maesn
Tel. 0223 248257  TLX 817445 247 37 | LM760 2.90 | 8 PIN 0¢ | TIP110 .35
I~ = 248 68 | MC1314 3.00 | 14 PIN o0a | TIPIN 40
COMPUTERACs | 7408 13| 4526 72|92 .35 249 68| MC1405 575 | 16N 10 | TIP116 .40
2144-450 99| 7414 29 | 4527 .99 |93 .35 257 .52 | MC14512 60 | 18PIN 14 | TIP29 -28
2114-200LP .99 7420 12 | 4528 77|95 44 259 1.00 | MC14515  1.00 | 20 PIN 15 | VN4GAF 1.20
2532 4.90 | 7442 .33 | 4532 .88 [ 109 22 261 3.00 | MC14516 .68 [ 22 PIN A8 | 2N .08
2708 250 7448 38 | 4541 112 12 22 273 78 | MC14526 68 | 24 PIN 20 | 2N1525 -28
2716 1.95 7474 20 | 4543 1.12 | 113 22 290 .55 | MC14528 68 | 28 PIN 26 | 2N2218 12
2732 5.25 7486 .20' 4555 a0 [ 114 2 | 75 | MC14543 80 | agPIN 30 | 2N2219 15
4116450 95| 7490 21| 4586 45 122 % | 37 .75 | MC14553  2.50 | TRANSISTORS 2N2258 09
4116-200 .95 [ 74107 .20 | 4558 1.02 {123 42 3n 90 | MC14555 40 | BC141/10 .18 2m2483 13
5516 2K x8 11.00| 74151 .26 | 74LS SERIES 124 99 378 .70 | MC1461G 1.09 [ BC161/10 18 2N3054 43
6800 3.25| 74159 58| 00 10| 125 26 390 .62 | MC1494L 4.25 | BD139/10 18 2;33325 15
6802 4.25| 74167 1.15 | 01-04 12126 .26 393 .55 | MC1489P .57 | BD140/10 .18 %341? .09
6809 8.75| 74172 275 | o5 14 [ 132 .48 Linear L.C's Buffeors. BD441 25 | 2N377 1.20
6810 1.30 | 74178 43| gg13 12| 136 25 LM324 30 { 81LS95 1.18 | BD442 25 | 2N3713 1.70
6821 1.70 { 74179 .43, 14 42138 .36 LM325 1.88 | 81LS% 1.22 | BD679 45 %3819 .30
6845 9.75| 74184 90 | 1822 12| 145 .76 LM326 1.25 | 81LS97 1.18 | BD68O 45 N3829 1.70
6850 1.60 | 74185 90 | 2 16| 148 1.08 LM237 1.43 | 81LS98 1.25 | BD245 48 | 2N4060 09
8080A 2.20 | 74198 55 ' 27 12151 .30 LM329 2.10 | 8T26A 1.45[30249 80 | 2N4347 .65
8085A 6.50 | 74199 56 | 28 16| 153 .30 LM3342 1.00 | 8T28A 1.48 | BD250 ‘80 | 2N4427 .50
8224 2.20 | 74273 80 | 30 12| 155 .45 LM3362 1.25 | 8T95N 1.48 | BD346 56 %N“SSA 1.00
8228 4.00 | 74278 88 | 32 12| 154 90 LM337K  3.40 | 8T97N 1.48 | BD378 2 ma&m -25
8255 3-90°1 74284 1.44 | 33 16 | 156 38 | LM337P 1,00 | 8T98 1.48 | BF679 40| 2 o o 82
Z89CPU  3.751 74351 87 | 3 ‘15| 157 32 | LM338K  4.75 | Crystals BF926 2| SN 40
Z80ACPU  4.85 | C.mOS 4000 38 15| 158 32 LM339 40 | 32.768kHz .98 | BF979 60 | 2NS050 1.65
ZBOPIO 3.80 | 4000 n | w 12 | 160 40 | LM341-P-1 850 | 1000MHz  3.00 | BFW92 28 §N5‘79 48
ZBYAPIO  4.00 | 4001 1 | 42 35 | 161 40 LM342P-1 550 | 2000MHz  2.82 | BSW45 09 ;j5;93 -40
280CTC  4.60 | 4019 12 | 47 a0 | 162 40 LM348 .60 | 2,562MHz  3.25 | BSY51 09| 2 5% -30
ZB9ACTC 478 4093 32 | a8 65| 133 40 LM350 3.80 | 3.276MHz  1.00 | BUT00A 1.00 %’rj527 »42
ZBOASIO  12.00 | 4015 % | a9 60 | 164 48 | LM3524N 2,75 | 3)679MHz  1.00 | BU111 90 2N§8 -;8
VOLTAGE REGU: | 4020 64 | 51 121 186 32 LM358 40 | 3932MHz  1.00 | BUIS7A  1.75 | 2N gg £
78055V + .48 | 4024 36 | 54 4] 173 70 | LM372 60 | 4,000MHz  1.58 | BU204 .90 2N§4591 - -
781212v+ .48 | 4047 76 | s5 12| 178 48 | Lmsa3 2.60 | 4.194MHz  1.85 | BU205 20 | 20551 o
781515V + .48 | 4060 8 | 73 21| 175 58 | Lmsss 40 | 4.433MHz .85 | BU207 b Revces e
782424v+ 50 | 4093 ‘a0 | 74 RTIRE] 145 | Lms6s 90 | 4.000MHz  1.85 | BU208 20| Seme oo
79055V + .58 | 4099 1.20 75 25| 190 57 LM567 .85 | 5,120MHz  1.08 | BU311 .70 INBOSO '40
7912 12V+ 58| 4508 222 | 7 20| 191 57 | LM703 .30 | 6,000MHz  1.95 | BUX28 2.40 3.
7915 15v .587] 4514 1.50 78 201 192 65 .
7924 24V .58 | 4516 .70 | 83 45| 193 2(7) WE GUARANTEE:~ Factory Prime Parts - Competitive Prices - In Depth Stocks
Standard TTL's 4518 70 | 85 g0 ] ! FREE PRICE LIST — Please send SAE {20p in U.K.)
1 .40
;ﬁ }% 22%? 1'2;3 % :;(5) 132 65 Minimum Order £10.00. Please add P&P 50p and V.A.T.
7404 13 | 4522 1.20 | 91 .78 197 .65 Government and Colleges etc orders welcome
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JOIN THE PROFESSIONALS...

If you are jooking fer aspiacasos, take advantage of the same superb quality Crimson modules that the BBC, IBA, KEF and numerous recording
studios have been msing for years! Owr expertise in this field of electronic design is internationally renowned, our reputation Is based on quality,
refiability and vakse for cxomey and when it comes to technology, our modules feature possibly some of the world's most advanced audio circuitry
yet devised. The Crimsons ascE of 2080 amplifier modules is available to industry and public alike andis backed by full technical data, free technical
advisory service. fast csiivery and 2 full range of complimentary components availabie such as toroidal power supplies and heatsinks, etc.

SPECIFICATIONS

ore oP Slew

Type g otwws~ & otumns pPSu H/sinks limit S/N sensitivity THDityp) FR{ - 3dB) Size

CE 638 %= - oS 80 H550 30VusS 11008 775mv 0.0035% 1.5H2—50KHz 80—120—25
CE1004 L P5150 HS50/ 100 30VusS 11008 775mv 0.0035% 1.5H2—50KHZ 80—120—25
CE1008 =3 -_— PS50 H550/100 30vus 11008 775mv 0.0035¢ 41.5H2—50KHz 80—120—25
CE1704 8S oPS250 H5100/150/FM1 30Vus 11008 775mv 0.0035¢ 1.5Hz2—50KHZ 80—120—25
CE1708 125 - PS250 H5100/150/FM1 30VusS 11008 775mv 0.0035¢ 1.5Hz—50KHZ 80—-120—25
CE3004 ”wm 2 CPS250 H5150/FM2 30vus 41008 775mv 0.008 1.5H2—50KH2Z 161—102—35
CPRIX LT r REC = 3vus 70dB 2.8mv 0.008 10Hz —50KHz 138— 80—-35
MC1X o=l RECH — 3vus 6508 70/150uv 0.008 10HZ —S0KHZ 80—120—35
X02:3 SN T7S- 2500w RECH = 9vus 9008 775mv 0.0 Preset 150— 50—20

* POWEr OUIDUEL § JucE=c gl SIS ana s grven for two modules off the same power supply. Higher powers can be obtained if using our dual power supplies or

one mocule Der PSHCr f esing 3 Kabesed power supply.

NEW: We now have a completely new Hi-Fi Kit package to offer:

CK 1010 contains CPR1X, all metalwork connectors wire, etc., to make a complete
pre-amp.

CK 1040 contains 2 X 608s, all metalwork dual power supply, connectors,
heatsinks, wire, etc., to make a complete 40 w/channel power amp.

CS 1100 as CK 1040 but at 100 w/channel

Unlike other module manufacturers CRIMSON have a major share of the esoteric,

specialist Hi-Fi market. Unlike many manufacturers we acknowledge the massive

audible differences that small component/circuit changes can produce. However

our amplifiers are technically outstanding have been subjectively ‘tuned’ to a

Crimson medety 35D amplifiers feature
« low vatues of transiemt 3ad steadystate
distortions ¢« e=seispe distortion (bejow 500
HZ) fess than QSN o @B board electronic

protection « OB gin anl edpe CONNECtOr
termination « Sull range of compiimentary
components SSERIAEE ip. PSUS, heatsinks, etc.

PRICES stunning level of crisp and detailed reproduction.
POwer amp moduses Power supply modules Heatsinks Allpricesinclude VAT, Please add £1.10for ordersup
CE 608 21 O PS80 £26.24 HS S0 £ 1.84 to0 £20.00, £2.50 up to £50 and £2.65 £50 and over.
CE1004 £24S0 CPSBOD £31.77 H5100 £ 299 To allow for post and packing (UK only).
CE1008 €750 CPS10 £29.74 HS 50 £ 420 &
CE1704 £3500 (OPS1500 £36.40 FW1 £36.95 Export—NO problem. Please write for »
CE1708 3 CPS2S0 £36.83 FM2 £41.52 quotation or quote your Visa/Master-
CE3008 e8500 CPS2500 £45.34 Charge card number
Pre amp mocuses
CPRIX £36 00 Active crossovers COMPLETE KITS EARCEATCAAY
MC1X £E200 x02 PRE-AMP CK1010 ...... £90.00
REG1 £93 XO03 POWER AMP CK1040 ... £119.00 VISA
TR6 £ 330 MUl POWER AMP CK1100........ .£149.00 :
{MOVING COIL ADD-ON ... . ...£25.00) 1
&
s >
" * ek‘- é\\
9 Claymitl Ro2d, Lewcester LEA 713 - Tel 0533 761920 - Telex 34964 Chamco G Crimiek <«
! BF337/8 38
7400m|op 4518 45p s zzs . MICROS -
. 0N 7402 10p Shaaets s jrena 145p
7 ;ﬁ ;:: BEXB7/8 24p | 41163 210p
05 / /7 / / u,’ e . 7407 24p 8FYS0/2 22p | 2708 210p
7410 14p g';;gg ;g; ne 375p
4 Ak i e ion L erel S 12| 7 opro
Phone Wiimslow 526213 Lol ACIZITB 26 | TIP31/2a 'agp | DLT04 95p
‘ 742 289 8C107/9 10p | TIP41/2A 520 | DL707 95p
= poms = | Leos
for an expert guide to the % 20 ot BCis7/3  9p | 1 DIODES | Green, Red
: A e o Gl fmal T 2
1 7 - 7451 16p 1 arge D
territories of: st 16 Frieys REGS. T0-220
7478 299 8C237/8 7805 55p
“ . I{ m = e 8C18 7812/5 60p
& LN @Poneer . [ W
S0CK|
£S93 L Copperclad 0.1"’
Sonas aom T [ 25"x3.75"  73p
g ] o 14 pi xS’
aresisg lelvr: E *
AIWA HITACHI OPIONICA B 3 [ ep 33z
s LG 5''x3.75"
Plus 4082 22 28 pin 3.75"x17
| §F257/9 40 pin
ARISTON @ AKAl @ B & W e CELESTION e GRADO e JR MAILORDER,CWO:dd :»;&Ev;.v:t“ﬁ% Many g ORSI?H o
more items in stock. Send S or tull price list. 19 GALSW Y AVENU
KEF e MONITOR AUDIO e NAGAOKA e ORTOFON 10% DISCOUNT ON ORDERS OVER £20 ROMFORD RM6 4PX. 01-599 6680

ROGERS ® THORENS e TRIO e VIDEOTONE

TV SOUND TUNER
ETI SEP 80 PROJECT

All parts available / send for list
ALSO
No. 1 for Teletext Kits
TV Spare Parts and Components

The Excellent New CJ-55 TURNTABLE

Sensible advice from expert staff
3 years guarantee on Hi Fi

Service Department on Premises

Callers welcome at Shop Premises

MANOR SUPPLIES

172 WEST END LANE, LONDON NW6 1SD
TELEPHONE: 01-794 8751

Near West Hampstead Jubilee & British Rail Stations

Very competitive prices

SW’FT 5 Swan Street, Wilmslow,

OF WILMSLOW  Cheshire Telephone 0625 526213
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MICRO TIMES

19 Mill St_, Bideford, North Devon
EX39 2JR,

Telephone Bideford (023 72) 79798 &

INTRODUCING CMOS AND TTL a

see below for micro orices o

CMOS THYRISTORS
1

VOLTAGE
REGULATORS
A

79MO5
723

7408125
7408132
74L5138
74L8151
74LS155

£ 50p OFF VOUCHER

When £5 plus order of &

CMOS, TTL or LINEAR is

placed. Return Voucher with
order. ETI/N

ul e

74
7418161

LOW PROFILE
DIL SOCKETS

ENCODER/
| TRANSMITTER
€1

DECODER
LM 1872
Data £1 pr.
SAE 20p.

32
TIL209 red
TIL232 green
TL2r2 yell,

£1.50
Large *

N T647IN £1.75 ea
SOUND
EFFECTS
GENERATOR
Suitable for video
games, alarms,
toys, etc.
Data  75p. Lerge
SAE 20p

INTERSIL
ICL 7660
Voltage onvenner

Deta  20p. La;ge

SAE.

PROM BLASTER

= IPROGRAMS MOST
FAMILIES OF EPROMSI

Bareboard
Promwriter
KIT*

inch.  all
Promwriter®
Dei: 3 weeks

TCS614P
KITS {4K CMOS RAM (1K x 4) 4501
4116 200ns

WHEEL OF FORTUNE %

ULTRONIC F

S-100

KLUGE CARD

SIMPLIFY YOUR PROJECTS WITH
A PROTOTYPE BREADBOARD
WITH EXTRASI

% 4 0On-Board Pwr. Supplies uplo 3

of which ca

% Switch Selmable Memory or

Device Add
* On-Board
codin

ing.
% Bi-Directionsl Data Bus Buffer

ing.
# On-Board Wait States.

¥ Large Breadboard Area
Bare Board & Manual. £33.00.
Complete kit £148 Delivery 2 wks

FLOPPY DISC
il CONTROLLERS

FDIT7t
FD1791-2
Ww01691D
WD2143-01

£5.
WSPECIALW Complete Pkg. £50. H
IV’Q‘ICD'udes FD1791.2 + WD1691D +
21

Set data aval
olease,

2708 450ns
2716 Sv 450ns

2732 Intel type

Buy 5 off for

parts

6809 SINGLE A D COMPUTER EPROM
9 SINGLE BOARD COMPUTE d ERacen

WBK”GK ROM 2K RAM ACIA P!A. 8080 llmulaled | FAST ERASE TIME

170, RS-232 Handshake. 8 sel. Baud Rates. EPOXY COATED

BARE BOA D £48 4% | STEEL CASE

Uses 680 : 6821 — Buy set for £18.40. HOLDS UP TO SIX

COMPLETE KIT £175 + 15% VAT + £1 P&P. EPROMS

Manual includes: 11x17in. Sc:emun'c Parts List. | gA+ETY

user notes Sohware listings and more INTERLOCKED U.V.
€49 ADMONS (2716) £24.00 | SOURCE

DATA AVAILABLE ON 6809. SAE please. Dats available

ﬂ:;g £48.50 gach

RN MEMORIES

2 14 450ns
M4 300ns

VEROBLOC
IE-Y| SOLDERLESS
54| BREADBOARD

)
£1.18 | modate eny size IC. Can be full in-
1.65 | terlocked one with another

332 858"

4116 lSOns
CMOS RAM 5101
HM 8116-3 (16K

gudadoduinds

$100 Prolotv ing Boards:
LY REPELLER £4.50 50 £15.25 | Niicronoard Ranarn oe2175L
$q. Pad Universal Pattern
£4.15 | P'o(otypmg Board for your APPLE
£6.45 | /ITT 202 £8.3
4.00

ANTEX SOLDERING
S

+ 280 £4.25 | Model CX. 17W £4.25
e e 70 2B0ACTC  £5.40 | KitSK1. 15W £6.00
w 30 sh00Ma €149 | KT T eeoo
t

Address/Device De- KitSK4. 25W £6.00
SK3 and SK4 compiete with slund
MLX Repair Kit €4.
Can be used where no mains eloc
is available.

360 reliable contacts. Will accom-

45 £3.40 ____ £1s5each

£16.40
£16.40

Spare Bits 50p

MK3886, 2172 meg
{ Data £1.00 pius S1pSAE
Please add 50p P&P.
GISOUND CoMPUTER [N
orders. weh M,
T EXPORT ORDERS

E 3
Add 15% P&P on total order. VAT
not applicab!
ACCE! S/BARCLAYCARD
WELCOME.

Please add 15% VAT atter P&P.

Full software control of sound
generation

Interfaces with most B-bit and 16-
bit microprocessors

3 Independently programmes

iable £3.00 {(51p SAE

analog outputs

- bi /4
Two B-bit general purpose 1/0 |

Schools, Univ, Official Orders wel-

3
gi(:lgle +5 volt supply
SPECIAL PRICE £6.95

Data €1. Large SAE please subject to change without notice.

PET, ATOM, UK101 MEMORY REVOLUTION.
Memory \ boards 16K p kit £50,
buitt £68 32K kit £74, buitt £82

OHIO SCIENTIFIC COMPUTERS

Superboard 3 Poa. 4K extra ram £10.80. 16K memory
expansion complete kit £80, built £58. 32K memory
expansion kit £74, built £82. Power supply kit £11.96.
Modulator £3.50. Guard band kit £10. Case £27.
Cegmon £22.80. Wermon £19.96, Assembier/Editor
tape £26. Word Processor Program £10. Display
expansion kit for Superboard 2 series 1 only £14.
Centronics interface kit £10. 610 expansion board
p.0.8. Minffloppy disc drive p.o.a. Cassette recorder
£19. Colour adaptor board built £46.

VIDEO GENIE £279

e

Buy any of the below and get a free Interface kit and
word processor program for UK 101 or Superboard
Epson MX70 £268 Epson MXBOT £359. Epson
MXBOF/T1 €395 Epson MXBOF/T2 £449. Epson
MX100 £575. OK| Microiine 80 £296. OKI Microline
82R £399, OKI Microline B3R £699. OK| Microline 82
£399, OKI Microline 83 {699, Centronics 737 £395.
Sesosha GPBOA £199

TV GAMES*

AY-3-8600 + kit £12.98, AY-3-8550 + kit £9.26.

SINCLAIR PRODUCTS®

Sinclair Products only are all Post free. SC110 Oscil-
loscope £158.95, adaptor £5.69, rechargeable batt
eries £8.63, x1 Probe £9.78, x10 Probe £11.80, carry
case £8.88. PFM200 £57.27, adsptor £5.69, case

BATTERY ELIMINATORS®

3-way type 6/7.5/8V 300ma £3.50. 100ma radio
types with Press studs 9V £4.95. 9+ %V £6.25. Car
convertor 12V input, output 3/4.5/6/7.5/9V B00ma
£3.04.

BATTERY ELINNNATOR KITS®

100 ma radio types with Press-studs 9V £1.79, 9+ 9V,
£2.60. Stabilized 8-way types 3/4.5/6/7.6/9/12/15/
18V 100ma E3.12, 1Amp £8.50. Stabilized Power kits
2-18V 100ma £3.13, 1-30, 1-30V 1A £8.50. 1-30V 2A
£15.30. TTL and computer supplies 5V stabilized
1.5A £9, 3A £14, 6A (23. 12V car convertors
6/7.5/9V 1A £1.82.

SHARP COMPUTERS

MZBOK 20K £380, 36K £394, 48K £408. PC1211 £82.

Bi-PAK AUDIO MODULES®

AL30A £4.36. PA12 £9.31. PSt2 £1.75. T538 £2.90.
S.450 £27.90. AL6D £5'62. PAI00 £19.24, SPM80
£6.26. BMT80 £6.36. Stereo 30 £21.00. AL8O £8.56

VIC 20 COMPUTER £165

SWANLEY ELECTRONICS

Dept ET1, 32 Goldsel Rd., Swanley
Kent BR8 BEZ
Tel Swaniey (0322) 64851

Postage £3.50 computers, £4.50 on Printers
and 45p on other orders. Lists 27p Post free,
Please add VAT to all Prices except those
sections marked with a * which atready
include it. Overseas and official credit orders
welcome.

Quality support for; ATOM
X80 ACTION ZX80

2 games per cassette - for only £4!! ZX8|

Flicker-free action games for your ZX80.
Only 1K RAM needed, and the original (4K) ROM.
Cassette C80A: BRKOUT ------- ACK-ACK s4-

Cassette C80B: SHELL GAME - - - - INVADERS ¢4-

The ZX80 Magic Book

** WITH 8K ROM / ZX81 SUPPLEMENT **

Games programs, computer music, converting programs
written in other BASICs. Improving the picture, RAM

and 1/0 circuits, and much more. £4.75
Getting Acquainted with your ZX81

A Tim Hartnell masterpiece. £4.95
23423 WAY ZX80/81 EDGE CONNECTOR SOCKET £3.50

ATOM CASSETTES ; £5 each

caas: BREAKOUT + CUPBALL+3D MAZE+SIMON 2
carB: PINBALL+LETTERS + SPACEWAR+DRIVE
Both tapes need 1K VDU + 5K text RAM

The ATOM Magic Book

A wealth of games and other programs; storing speech
in your ATOM, converting programs written in other
BASICs, tape recording hints, plus many other useful
hardware and software tips. £5.50

16/32K ATOM RAM Boards from £59.50
Single Eurocard, can fit inside Atom's case. Built &
tested. Also suitable for other 6502/6800 computers.
Bare PCB only £23. S.a.e. for further details

ALL PRICES INCLUDE U.K. P&P + VAT WHERE APPLICABLE

TIMEDATA Ltd. 57 Swallowdale, Basildon, Essex
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It is our policy to offer you brand
new, full-spec. devices. Prices




A range of soems b et O ey
complete ol ;meufl Ty VB WS —erecor 0 e
SUpply/retsremes S

Slave powe macelimcr SR

3 CHANNEL SOUND/LIGHT
CHASER

£32.70 | LBPA3

M - Magnetic
€ - Ceramic

LB31000SLC

Ahigh performance

sound to light system which

automatically switches to a chase when the

music ceases. Super sensitive with an anti-

interference circuit, the unit will ODE:ale 1ro::
ractically any am; and control up

lpoaoc(‘)W/cvhann:I. SHZplo 70K, Controls: bass/
mid/treble/master sensitivity/chase speed.

on one board,
controls/misc.

STERED
MIXER/PRE

' £33.70

Magnetic or caramic deck
versions ~ please state

All the requirements of a sterec disco preamp

left and right deck mixers/tone.
mixer/tones/mic. auto fade

over decks/and P.F.L. The unit can be used
with either LB 100/150/250,
Full set of pots

£8.63

DISCO 8 CHANNEL CHASER
P LB81000LC

Controls up 1 NENSES-suySaratume FRICES €Y o)

RFl Suporesseds Nomme. ;‘ n{; :

Slave poes: a5 15T, -

Controls up = MM wwpcagpe: S €20

from a remcos e = .

Master contraem-ar: S BRSO

Will maste: dute Summn * Tarioced 2620

SPC ynat, e

Romote slewes £ Semenr T

Will overrice » emuy amp A7® Beaiabie on
S

fion t0 the mewr cuNE-E-a——.-—" o
Supply * et ermscasrag®
Provides ¢ = 4

ges ang
ties for “Kall™

10 any comims o o

PROGRAMIMABLE - 8

P/P INS
£1.50

L__3000W of lighting or up 1o

The Multi4 is a comprehensive sound and chase moduie,
o"ering a wide range of forward, reverse or random effects,
with addi | sound maodul facilities. Mades of opera-
tion are set on control pots which act as electronic swhches.
The unit has a wide speed r. nge and will accept virtually any
sound level input. The Mutlti-4 also provides monitor circuits
for LED driving. The triac or.tputs may be used to drive up to
metres of rope lights.

MULTI - 4

Attractive blue panels
with white letters, com-
plete with LED monitors,
knobs and mains illumi-
nated switch.

£9.70

An all logic chaser system for use with upto 8
channels at 1,000 watts each. Facilities include
footswich trigger and module cascading (16,
24, 32 channel, etc.), chase speed and re-cycle

POWER AMPLIFIERS

Tough dealing power amps for use in sound
systems. Open/shont circuit proteétion and
fused. Heavy gauge heatsinks and rugged o/p
devices (all operate down to 4 chms)

BWAMS. 100W RM.S. 1500 RM.S. 250W R M.S.

20Hz 10 60K SH2to 25K  SHzto 25K  5Mzto 25K

007%THO CI%THD QI%THD  0.1%THD

9%6DBS/N 110DBSN 110DBSN 11008 SN
LB2S L8100 LB150 LB250

£11.20 £19.70 £29.20 £43.50

Note all models are available with either
S00mV or 775mV sensitivity. Please state
when ordering.,

Each module is

All prices shown

PROFESSIONAL ENGINEERING
BY PROFESSIONALS

45 Wortley Road, West Croydon

Surrey CRO 3EB. Tel. 01-689 4138 CONNECTION

50p post/packing except where
stated. To mail
Registered cash/Access number. C.0.0 service
£1 exwa. For further information send a $.a.e.
stating which model.

PLEASE NOTE THIS COMPANY HAS NO

nufactured from the highest

r B quality components, fully tested, supplied with a
connection and clrcuit diagram and guaranteed
ELECTRONIC MODULES ot Wwel@uginiths.

are VAT Inclusive. Please include
individually
send cheque/P.0./

order

WITH LB ELECTRONICS OF
HILLINGDON

An advancee T TESERty SOty BNy Bame OF SO
ence effects ‘hwmw‘m e ~wxaled Up

128 patterns cam Sham Rl @ T STYeC OrowT. wath
CONTol over e ache @ ol o 2ve A B enct of e
program the sy W TR AT T PRt & CON-
1inuous disoas Felfeamimneg o e cosmel pare: ove- the
outputs and TorrD RN SoTTEcR, I The

* may
be halted at ssey mme ~earupmery S ewes swoply to
the moduie wil Gulgte S Soms pemems B sse of calkcy-

: hry'm‘ LSt Tumors afeam a—m‘-’m L

or the fol 5 Perifmmaace. SO0 obvously
I;:r?‘vjdes k—’.‘?-*'&; o serious
hightin,

3-WAY ACTIVE CROSSOVER
LBACO1
£17.90

Bass/mid/treble
active crossover with
stage booster] Available with crossover
points of 200 or 300Hz, and 2K or 3KHz (please
specify} LBPSU? supply for LBACO1. (1 or 2).

3 CHANNEL SOUND/LIGHT
LB31000SL .

£22.70

All the advantages
of the SLC without chase.

Controls: bass/mid/treble/master sensitivity.

SUPPLY UNITS

LBPSUt LB25PS LBtooPs LB150PS
FOR PA3 For 12 FOR12 FOR 172
AND ACD? LB25 L8100 LB150

£7.20 £11.20 £16.20 2139'.80

4 CHANNEL SEQUENCER
LB41000LS

£19.20

A 4 channel sequence generator for banks of
lamps up to 1,000W per channel. Two speed
controls, cross effect to provide settings be-
tween seconds and rapid gu'sl.

“w s
KSA30 NICAD BATY ¢

10.20-45.100-150 A, 159, B¢ max
240V AC. 0105 o vAT

SK370 2 TONE SIREN, OUTPUT 10 W
at4 OHM. 6 W at 8 CHM. 13008M
£5.14 nc VAT

{3 ]?Q;/'

KS165 DUSK SWITCH 9v D.C. SWITCHES
240V-5A MAX £16.45 inc VAT

R)sleadmg,SlbpevKSbLEupevUKmSmd
etensive

7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN34 3TG6
Telwphone: HASTINGS (0424) 436004

o

KS143 LED. VU BISPLAY, INPUT 1-100W
§12V 0.C. £9.15 inc VAT

UKZ32 AM.FM ANTENNA AMPLIFIER
12V D.C. £6.04 inc VAT

ash £
lw!/
;g ¢

KS445 COURTESY LIGHT TIMER FOR CARS,
1095V D.C. £7.79 inc VAT

™
S

KS150 LONG PERIOO TIMER 40 SEC.90 MIN,
$-13v D.C. £9.35Tnc VAT

200 SAE. for catalogue of our
fange of kits & cabinets. Trade, Educational & Export enquiries welcomed

s‘ahﬁ
¢’

»

-

=
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Please mention
ELECTRONICS

TODAY

INTERNATIONAL

when replying
to adverts.
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LCD DIGITAL MULTIMETERS
SPECIAL PURCHASE — LIMITED

and range signs. 10 amp AC/DC. battery warni

modets high quality rotary operation Resoluti
0 10hm

6110 As above plus 20mA AC/DC and improved aci

THIS SPECIAL OFFER IS QUALITY W
Also in stock
6200 20/200mA version of 6220 (1. no 10 amp}
6100 0 2A version of 6110 (i e no 10 amp)

) 188m 16 range with Hfe checker 10 Amp DC

¥ 189m 30 range with Hie checker 10 Amp AC/DC

PERIOD ONLY

6220 Rehable 22 range hand held 3% digit LCD with volt/ohms auto range. unit

ng. lower power ohms range.

Model 6110 Aiso has range hold. continuty buzzer and improved accuracy. All

on 0.1 milhi volt: 10-Micro amp:

6220 1000v DC: 0.2/ 10A AC/DC: 600v AC' 2me ohm was £55.95 NOW £42.95

curacy Was£85.95

w £59.95
ITH VALUE

£37.95
£49.95
£43.50
£69.95

GLOBAL SPECIALISTS EQUIPMENT

Generators [UK c/p £1.00)
2001 1HZ-100 KHZ s

facility: Mains
Frequency Counters (UK ¢/p 80p)

typical. Bench portable LED
MAX50 6 Digit 50 MHZ Hand held
MAX550 2 range 6 Digit 550 MHZ

0

0PI Digital Pulse. Singte shot or

pable function g
Square/Triangle. All facilities: Mains .
4001 Ultra Variable Pulse Generator: 0.5 HZ-5 MHZ EverzI -

PS500 500 MHZ prescaler for MAXS0/100
Circult Powered Lopic Probes Pulser and Monitors (UK ¢/p 65p)
IEPI DTL/TTL/CMOS: 10 MHZ. 100K ohm: Pulse: Memory

LPZbTL/TTL/CMOS 1.5 MHZ. 300K chm: Pulse
LP3 DTL/TTL/CMOS: 50 MHZ. 500K ohm: Pulse: Memory

LM1 AIL 8. 1D, 12. 14 & 16 Pin IC'S. Indicates Pins on/oft
DTL/TTL/CMOS/HTL. Logic Monitor £3.

TTL/Sine/
£89.00

MAX100 100 MHZ Counter. Battery operated. 8 Digit 30mv
£89.00

LED

£56.00
hand held LED £97.75
£34.50

£19.95

3.00

100pps. £58.50

. X1-X10 £10.50: X100 £16.95

HAMEG OSCILLOSCOPES

Range of top quality scopes for Amateur and
Professional (UK c/p ‘307" £3.00, other £4.00)

307 Single trace 10 MHZ: 5mV: 0.5 micro sec. Plus built in
component tester. 6 x 7cm display £158.70
(Optional carry case £18.40)

203 Dual 20 MH2: Trig to 30 MHZ: SmV: 0.5 micro secs.
8 x 10cm display (replace model 312) £253.00
412-5 Dual 20 MHZ delayed sweep: trig to 40 MHZ: 5SmV:
0.1 micro sec. 8 x 10cm display. £402.50
512 Dual 50 MHZ. Delayed sweep: Single sweep: Delay
line: Trig to 70 MHZ: SmV: 0.1 micro sec. 8 x 10cm olsgl%

Options 203/412/512 Viewing hood £6.90
Component tester 203, 412, 512 £46.00
Carry case (state model) £2185

Optionat Probes (AN modets) X1 £7.95: X10 £9.45

KEITHLEY PRDFESSIONAL DIGITAL MULTIMETER
Model 130. 25 range. Easy to hold and use LCD PROFESS'ONAL
DMM. Size7 x3.1x 1.5 TRANS'STOR

Ranges ) CHECKERS UKC/P £1.50
OC Volts 200mV-1000V 0.5% 100 micro voit Al feature auto test and matching.

AC Volts 200mV-750V 1% 100 micro volt
DG current 2mA-10AMP 1-2% 1 micro amp LYC 306A pius DC Parameters £111.55
LVT pius F.ET. multimeter £147.20

AC current 2mA-10AMP 2% 1 micro amp ! = 1. MUl
Resistance 200 chm-20 Meg 0.5% 0.1 chm Multi band signat injector £173.60
Also LTC 905 Semi conductor curve

£102.35 trace {use with scope) £95.45 |

SABTRONICS EQUIPMENT

New reliable range of DMM's and =
{requency computers with those
extra facilities and competitive

rices. All battery operated
F upplied). Except 5020A mains
Optional mains eliminators available.

VARIABLE REGULATED

POWER SUPPLIES
Mains operated regulat

SAFGAN PORTABLE OSCILLOSCOPES

Range of low cost Dual Trace Scopes mains operated. Made in UK to
exacting standards. Available as 10 MHZ: 15 MHZ or 20 MHZ. Al feature
5mV sensitivity: 0.5 micro sec: 6.4 x 8cm display. (UK c/p £2. 50){

DT41D Dual 10 MHZ 194.35
DT415 Dual 15 MHZ £201.25
0T420 Dual 20 MHZ £216.20

Optional probes available (see Hameg above)

single metre (UK c/p £1. 50)
2410/12-0/24v 1amp  £35.00
154 5-15 voit 3amp £44.00
4230/12-0/24v3amp £54.00

8 DIGIT COUNTERS 0.1 H2 to 10 HZ Res.

10mV sensitivity to 100 MHZ
(UKc/p£1.00)

81104 20 H2-100 MH2 in 2 ran es5

8610A 20 HZ-600 MHZ in 3ran1es )
£113.85

8 DIGIT COUNTERS 30mV sensitivty to

1GHZ. Resolution 0_1.HZ-10HZ

86108 10 HZ-600 MHZ in 3 ranqes
£125.35

80008 10 HZ-1GHZ in 3 ranges
£184.00
FUNCTION GENERATOR (UK c/p £1.000
with mains adaptor
5020A 1 HZ-200 KHZ S vﬂ&/SQuan:l
Triangle/TTC Freqg sweep. Low
distortion .
DIGITAL MULTIMETERS Two LCD
hand heid - one with temperature
range. Atso LCD and LED Bench
models
20354 3% a1gn LCD hand. 2A AC/DC
20Meg £95.45
20374 As 20354 with - 50°C to
= 150°C Temp range 0 1°
£109.25

resolvies
20104 3% Dagit LED. Auto cecimal &
mings. WA AC/DC._20Meg ohm etc.
£85.45
20154 LCD verszan of above £109.25
1Clp ZUBITTA 650 Allathers £1.00)

Options Touch & hold
Probe for DOMM's
£14.95

Battery eliminators
(state model)  £5.69

13.8 volt. Output regulated

‘l 75 SWR/FS/AE Match

AMATEUR/CB

KDM6 1.5 t0 250 MHZ Dip meter
£38.50

6ranges .
SWR93-150 MHZ SWR + F/S
£950

SWRS0 Twin meter SWR + Power

1KW max £13.95

310 Single meter SWR + Power
10W £8.95

110 SWR/Power/FS- 10/1é)?w
171 As '110" Twin meter £14.50

40 MHZ) £13.80
176 As "175" « 0/5/50 Watt
power 6.95
178 As 175+ 0/10/100W + MOD
Scale £19.50
HM20 SWR meter Plus 20K/ Voit
19range Multimeter ~ £28.95
(Note: SWR-Power ETC 10
144/150 MHZ)

Just a selection of a huge range
in stock - send for fatest lists
including professional ranges

D emmme e |
!isQHW

TVCOLOUR BAR

LASCAR BENCH MULTIMETER| [ TOLOL CERCAT
3% Digit LCD Made in UK: 25 ranges with basic 0.1%
accuracy: 2A AC/DC with 0.1. Microamp resolution: | PAL UHF and VHF Models
1KV AC/0C 20Meg ohm ETC. LGC383 VHF 6 pattern £143.75
LM100 £89.00 (UK c/p £1.00) LC6392u UH: 12 pattern 522%??2
Al LCG392v VHF 15 pattern

so model LM2001 hand held model 2Meg ohm LCB399 VHF/UNF 13 pattern £572.70

2A AC/DC ETC. £57.70 (UK c/p 65p}

LEADER AUDIO RF FM
TV GENERATORS

'l 53509

AUOID
LAG26 4 range 20 H2-20 KHZ. Sine/
Square: 5V o/p: Distortion 0.5-1¢
£73.60
LAG120A 5 range 10 HZ-1 MHZ. Sine/
Square: 3V o/p: 0.05-0.8% Max
Distortion Switched atlenua;:olr.

46.00
LAG125 Low distortion (0.02%)
version of LAG120A Plus ‘Burst't
signals for Speaker test £27JBU

Q
o i

High quality mains operated
equipment (UK c/p Ef 50)

LSG16 RF Generator (matches LAG26)
Sranges 100 KHZ-100 MHZ (300 MHZ
harmonics). Int/Ext MOD: 100mV
o/p: + 1.5% accuracy £63.25
LSG 231 FM Stereo Generator

100 + MHZ AW facilives £211.60

mains operated (¢/p £1.00)

£1550
£1795

3w 5amp
Sto8amp

POWER SUPPLIES

AUDIO ELECTRONIC

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND.
ALSO AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON W2

OPEN SiX DAYS A WEEK e CALL IN AND SEE FOR YOURSELF
Order by Post with CHEQUES/ACCESS/ VISA or Telephone yourorder

DISCOUNTS Small and large quantity Discounts available for most products for UK and Export Your Enquiries lnvited
ALSO STOCKED Range of chassls speakers and kits, microphones and public address equipment accessories etc.

Cubegate
Limited
TELEPHONE 01-724 3564

Send farge SAE
Op uKk)

Companie
s,
ete. free On request.,

Schools
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Stop your powerful pooch carving up your
carefully collected ETls with his canine choppers
and live in hardback harmony with a profusion of
precious project books by armour-plating your
archives.

Investin an ETI binder. You know it makes sense.
You can have any colour you like as long as it's
black.

IT’S A DOGS LIFE!
Mighty mongrel strikes again!

Price U.K. £3.95 including postage, packing
and V.A.T., overseas orders add 30p. Why not
place your order now and send the compileted
coupon with remittance to:-
EASIBIND LTD., 4 UXBRIDGE STREET,
LONDON W8 7SZ. Tel: 01-727 0686
Please allow 3/4 weeks for fulfillment of order.

Sg JEASTEIND

Easibind Ltd 4 Uxbridge St.London,W8 ISZ.

Nat. Giro No. 5157552, &

'----------- ‘-1
=)

I Order Form i

l ELECTRONICS TODAY INTERNATIONAL l
l 1 enclose p.o./cheque value ......................... =
= THELP ol S S, binders l
l Years required ................... l
l BLOCK LETTERS PLEASE l
| |
| |
| |
| I
|

I Datlé ... vev qasgows. smemmaess I
| Registration No. 307469 |

e e - e e s = e - e o)

USE ELECTRONICS TODAY INTERNATIONAL'’S CLASSIFIED
(30p per word, minimum 15 words. Box Nos. £2.00 extra or £9.00 per single column
centimetre — all prepaid).
Just write your ad on the form below and send it with your cheque to Jonny Naraine,
145 Charring Cross Road, London WC2 0EE,

1 [2 |3 Ja [s J
;— E; |8 g 275 ‘12_ .
n 12 13 14 i) 15

' 1

i

il

l - 4—
(b

| | |
|

I ] 1
l

| I

Please place my ad in the next available issue of ET.I.:

..............................................................................

............................................................................
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ET! RATES
1-4 Insertions £9.00 per scc
5-11 insertions £8.00 per scc
12+ Insertions £7.00 per scc
30p per word {min 12 words}

Box No. £2.00

Closing date 1st Friday in month preceding

publication

HE RATES

1-3 Insertions £6.00 per scc

4-11 Insertions £5.50 per scc
12 + Insertions £5.00 per scc
21p per word (min 15 words)

Box No. £2.00

Classified Advertisements must be prepaid

Closing date 2nd Friday in month preceding
publication

Advertisements are accepted subject to the terms and conditions printed «:n the advertisement

rate card (available on request)

SEND TO:- ETI/HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002 Ext. 50.

GENTURION
ALARMS

BURGLAR ALARM EQUIPMENT
AT UNBEATABLE VALUE
JUST LOOK!

Order No

100 ALARM YRIGGER MODULE. 100% Solid State Battery
operation Pos & Neg Rmgs N/C for 4.wire contacts N/O for

Mats, etc One Amp Switching Capacity Only £9.85
210 Quality White Flush fitting 4.wire MAGNEYIC REED
CONTACT + maiching magne{ £1.10
220 Surface 4-wire MAGNETIC REED CONTACT £1.50
240 PRESSURE MAY, Standard size 4-wire 30" a5 £2.20
250 PRESSURE MAT. Stau sze 4 wire 23°x6% " £1.73
260 VIBRATION DETECYOR, Pendulum type in Ivory Case wah
contacted Lid + self-adh backing y £3.5

360 SIX INCH UNDER DOME BELL £9.95

390 BEST QUALITY BELL HOUSING. PVC coated meltal. not 1o
be contused with the cheaper decoy covers Fully signwritten with
ur Centurion Insigmva £9.50
400 DECOY P.V.C. BELL COVER £6.80
Note. Alt equipment operates on 12 Voits DOC.

710 SCOOP OMer SMOKE ALARMS. Seif-contamed lonsation
Type {1 5% obscuration) with low battery warning at the
UNREPEATABLE PRICE of onty £8.75 Whiie Stocks Last!tt
Terms. Add 15% VAT to Prices + 40p Postage & Packing

Py No Minimum Order.
P
:

A Access telephone orders
Jr
- CENYURION ALARMS & ELECTRONIC

welcome on.
0484-35527 or send

S AE for Full Listto
SALES, Dept. HE. 265 Wakefield Road "
H

fiotd, W _Yorks NDS 98F.

ZX81 TEMPERATURE sensors (plug-in
compatible). Inciuding UK P&P £19.50. Free

leaflet, Cheshire Micro Design, 66 Close

Lane, Alsager, Stoke on Trent.

TRANSCENDENT 2000 synthesiser, will
demonstrate. Must sell. Only £160 o.n.o.
Phone Romford 61064.

KLIFCO COMPLETE DISCO STEREO
AMPLIFIER OFFER £27.95.
PROFESSIONALLY FINISHED, TREBLE,
BASS, HEADPHONES + TAPEING. FET. IC
—B60W (240v AC) — MAGNETIC PICKUPS
(3MV)+MIC (+ SPEAKERS £60
COMPLETE). KLIFCO — ILKLEY.

DO YOU TRANSMIT
AUDIO SIGNALS
OVER CABLE
CIRCUITS?

We manufacture a full range of
interface equipment for transmission
of audio signals over private wire or
telephone circuits, from Narrow
Band STD systems (300Hz-3.4kHz)
up to Wide Band Music Circuits.

PARTRIDGE
ELECTRONICS

(A. C. Partridge Ltd.)
56 Fleet Road, Benfleet, Essex
Tel: (STD 03745) 3256
We also manufacture audio

S

TRANSCENDENT 2000 synth £180. Evans
EP100 echo machine £95. Both excellent
condition. Sold together for £265. Phone
(3632 3027 evenings.

DIGITAL WATCH BATTERY
REPLACEMENT KIT

These watches all require battery
(power cell) replacement at regular
wntervals. This kit provides the
means. We supply eyeglass, non.
magnetic tweezers. watch screw-
driver, case knife and screwback
case opener Also one doz. assort
push-pieces, full instructions and
battery 1denufication chart. We
then supply replacement battenes
— you fit them. Begin now Send
£9 for complete kit and get into a
fast-growing business. Prompt
despatch

VA
BOLSTER INSTRUMENT CO. (ET29)

11 Percy Avenue, Ashford, Middx. TW15 2PB
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Lr mixers and sub-assemblies

SECURITY SYSTEM KITS . . . Al
components and full instructions. Send large
SAE for latest catalogue of advanced
projects for car, caravan and home. Compu-
Tech Systems, Ind Est, N. Waisham, NR28
0AN. Tel: (0692) 405600.

SOUND/LIGHT in smart two-tone case, only
1%’ high! All parts, hardware 600w per
channel, 13-95. Cheques JDG Electronics
Ltd, 9 Ciifford Manor Road, Guildford,
Surrey.

BURGLAR ALARM Component Catalogue
out now. Ring: CW.A.S. 0274 682674

TRANSCENDENT DPX. Built, working
beautifuuly. See Powertran ads for
specification. Could deliver up to 50 miles.
£350. Phone Slough 70111 ext 246. Ask for
Gilbert.

TRANSCENDENT 2000. Fully working,

hardly used. £200 o.n.o. Tel. Steve 01 572
1239.

ACORT ATOM
UTILITY ROM

Upgrade your Atom now! Our 4K ROM simply plugs
into the spare socket and provides 18 new commands
and utilities including: renumber, range delete, find,
auto line numbers, program compression,
disassembler, true keyboard scanning, memory dump,
and much more. Supplied with full instruction manual.
To order send cheque/PO for £35 inclusive (delivery 1
week) or SAE for turther details.

WILLOW SOFTWARE
PO Box 6, Crediton, Devon EX17 1DL

POWERTRAN DPX Polypaonic synthesizer.
Virtually completed & working. £395 o.n.o.
Tel. 0264 71385.

CHEAP CHIPS UA 741 iCs 10 for £1.40.
NEBSS iCs 10. for only £1.60. BC108
transistors 10 for 70p. Components new full
speck, return of post servis p/p free.
Cheques/POs payable to G. Monaghan. Post
to (ELECTRONICS) 24 Tower Road,
Tadworth, Surrey.

BUILD A 12 into 2 mixer for £100. Details
£3.50. P.O. to Mr J. A. Lovatt, Fiat 5, 36
William Ave., Margate, Kent.

ZX80 8K ROM DISPLAY. Six I.C. design
gives SLOW mode operation with correct
character alignment. Circuit £4. M. B.
Daniells, 58 blacklock, Springfield,
chelmsford, Essex.

BARGAINS FOR THE ELEC.
TRONIC HANDYMAN
BRANDED L.E.D. DIGITAL

ALARM CLOCKS

\
& %
»
Y
m
Returned to Service
Department within
guarantee period (2)

1. With alarm repeat. S.R.S.P. of £17.00. Offered at
£3.95, inc. VAT, or 3 for £9.95, inc. VAT.

2 With luxury tamp and repeat alarm. S PSP
€31 00 Offered at £7.9% inc. VAT each, or 3 for
£19.95 inc VAT.

These will be sold as r from our ¢ s with

the exisning fault(s) and without guarantee

U K. only
Discounts available on large bulk purchase

PRESCOTT CLOL(1:’K & WATCH Co.
D.

PRESCOTT HOUSE, HUMBER ROAD, LONDON

NW2 BER
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ZX80/Z2X81
KEYBOARD

Full size 40 key keyboard. All symbols
marked in two colours.

Kit £19.95 Built £22.95
Keyboard connector £1.95

IN/OUT PORT

24 lines controlled in BASIC. Drive motors,
printers etc.

Kit £14.50 Built £15.95
In/Out connector £3.95
ZX&*/ZX81 connector £2.95

MOTHERBOARD

Drives RAM pack and two boards.
Includes ZX80/ZX81 connector and one
board connector.

Kit £13.39 Built £13.90
2nd connector f2.95

Postage on above 80p
SAE for FREE illustrated catalogue.

Redditch Electronics
21 Ferney Hill Ave,

Redditch, Worcs. B97 4RU.
Tel: 0527 61240

NE NI PROFESSIONAL ZERO
EXTRACTION FORCE IC SOCKETS, 24 &
40 pin, £3.50 & £4.20. SOLID—STATE
MINI—-BUZZERS, 1.5 to 24V (specify when
ordering), £3.30. PXP 20p inc. EPROM
PROGRAMMING, £3/1K inc. PETRON
ELECTRONICS, Courtlands Rd, Newton
Abbot, Devon.

VHFIFM TRANSMITTER KIT. New IC
design — tuneable 88-108MHz. Ideal bug.
ONLY £1.95+30p P&P. (Unlicensable). M
Henry, Dept ETI, 30 Westholme Gardens,
Ruislip.

COMPONENTS GALORE Prices to shock
— Send SAE NOW for lists. T.H.D. Elec-
tronics (Bristol), 90 Longford, Yate, Bristol
BS17 4JW.

TELEPHONE ANSWERING Machine {twin
cassette) drilled p.c.b.+full instructions
£3.95. Burglar alarm p.c.b. drilled +com-
ponents full domestic installation instructions
positive/negative rings, entry/exit delays
£5.95. Unbeatable accessory catalogue.
Rapid Service North West Alarms, 5 Spinney
close, Glossop, Derbyshire, 04574 5493,

TIME WRONG?

MSF CLOCK is ALWAYS CORRECT - never gains
or loses, SELF SETTING at switch-on, B digits
show Date, Hours, Minutes and Seconds, auto
GMT/BST and leap year, also parallel BCD output
for computer and audio 1o record and show time on
playback, receives Rugby 60Kz atomic time signals,
built-in antenna, 1000Km range. TIME RIGHT, £62.80.,

60KHZ RUGBY RECEIVER, as in MSF Clock, serial
data and audio outputs, £17.90.

Each fun-to build kit includes all parts, printed circuit,

case, instructions, postage etc, money back assurance

so GET yours NOW.

CAMBRIDGE KITS
45(TY) Old School Lane, Milton, Cambridge.
|

RESISTOR SETS N

High Quality Carbon Film %W 5%. E24 Series. 60 values
10 per Value.
£Sincluding V.A.T., P&P

COVE COMPONENTS
58 SOUTHWOOD RD., COVE,
FARNBOROUGH, HANTS GH14 0JJ
Mail Order Only

ATTENTION SHARP PC-1211/TRS-80 POCKET
COMPUTER/MEMOWRITER USERS
PFS-123 Paper feed stand with Free 3" Dia, paper roll
......... ... £395

pocket computers
5 Titles available — Lots of new programs
PC1211 Software, hardware and accessories. Send for
our New catalogue.

ELKAN ELECTRONICS
28 Bury New Rd, Prestwich,

Manchester M25 8LD
Get into the 21st Century with a pocket computer

MAIL ORDER PROTECTION SCHEME
If you order goods from mail order advertisers in
this magazine and pay by post in advance of
delivery, this publication Electronics Today
International will consider you for compensation
if the advertiser should become insolvent or
bankrupt, provided:
1. You have not received the goods or had your
money returned; and

2. You write to the publisher of this publication
Electronics Today International explaining the
position not earlier than 28 days from the day
you sent your order and not later than 2
months from that day.
Please do not wait until the last moment to
inform us. When you write, we will tell you
how to make your claim and what evidence
of- payment Is required.
We guarantee to meet claims from readers
made in accordance with the above procedure
as soon as possible after the advertiser has
been declared bankrupt or insolvent to a limit
of £1,800 per annum for any one advertiser
so affected and up to £5,400 p.a. in respect of
all insolvent advertisers. Claims may be paid
for higher amounts, or when the above pro-
cedures has not been complied with, at the
discretion of this publication E/ectronics Today
International, but we do not guarantee to do
s0 In view of the need to set some limit to
this commitment and to learn quickly of
readers’ difficulties.
This guarantee covers only advance payment
sent in direct response to an advertisement in
this magazine (not, for example, payments
made in response to catalogues, etc, received
as a result of answering such advertisements):
Classified advertisements are excluded.

KLIFCO RETURN An Ad N2 6. Return +£3
for a 240V-AC/40V-DC smoothed power
supply. Douglas screened transformer. 1
Regent Road, likley LS29 9EA.

CIRCUIT DESIGN, Prototype construction,
analogue or Digital, Siangle Circuits or
Complete Instruments/Systems. Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET, or Phone Bradford-on-Tone (082-346)
536.

PRE-PACKED SCREWS, Nuts, Washers,
Solder Tags, Studding. Send for price list.
QEUSaIes (ETI), P.O. Box 402, London SW6

PRINTED CIRCUITS. Make your own sim-
ply, cheaply and quickly! Golden Fotolac
‘light-sensitive lacquer — now greatly im-
proved and very much faster. Aerosol
cans with full instructions, £2.25. De-
veloper 35p. Ferric Chloride 55p. Cl?aé
acetate sheet for master 14p. Copper-cla
fibreglass board, approx. 1mm thick
£1.75 sq. ft. Post/packing 75p. White
House Electronics, Castle Drive, Praa
Sands, Penzance, Cornwalil.

T. & J. ELECTRONICS COMPONENTS —
Quality components, competitive prices.
lllustrated catalogue 45p. 98 Burrow
Road, Chigwell, Essex.

IRALARM
EGURITY
YSTEMS LT0

Write or phone for free list

136 Woodside Avenue,
Thundersley, Essex.
Sth Benfleet 4055

INTRUDER ALARM
COMPONENTS

CASIO AX-210 L.C.D. analog/digital watch.
Melody alarms, chrono, timer, calendar,
12/24 hr, dual time, £26. Microplex, 5 De
Vere Gardens, liford, Essex. No callers
please.

SINCLAIR ENTERPRISE Programmable
Calculator, slight used, £20 o.n.o. Phone
(0482) 781517 after 6.00pm.

ELECTRONIC
CLEARANCE PACKS

HUGE SCOOP PURCHASE

Containing Transistors, capacitors, resistors, pots,
switches, radio and audio items, connectors, relays and
many electronic devices. Must be worth over £20 per
pack. Our price £5 carr. £1.75.

JUMBO PACK

Must be worth over £60. Our price £10 carr. £2.50,
Money back if not delighted.

HAVE YOU SEEN
THE GREEN CAT?

1000s of components, Audio, radio, and electronic.
Almost everything electronic at unbelievably low prices.
Something for everyone. Send 35p P.O. or cheque and
recelve FREE RECORD SPEED INDICATOR.

MYERS
Dept. E.T 1., 12 Harper Street,
Leeds LS2 7EA
Tel: 452045

HIGH QUALITY W
AM CAR RADIO

Push button. Provision for rear speakers with
independent volume control. Made in Japan to highest
specification for leading American Car Manufacturer.
Complete with installation kit but excluding Makers
name plate. £12.50 including V.AT., Postage &

Packing.
GEEMARC LTD.

1-3 Albert Place, London N31Q8
Tel:01-346 9374  Telex: 261957 GMARC G
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it's easy
to complain
| about
advertisements.

Every week, millions of
advertisements appear in the
press,on posters or in the
cinema.

Most of them comply with
the rules contained in the
British Code of Advertising
Practice and are legal, decent,
honest and truthful.

But if you find one that,

IN your opinion, is wrong in
some way, please write to us
at the address below.

We'd like you to help
us keep advertising up to
standard.

The Advertising
Standards Authority.

ASA.Ltd,Brook House, Torrington Place, London WCIE 7HN.
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ICS have
helped thousands
of ambitious peopie
to move up into higher paid
more secure jobs in the field of
electronics — now it can be your tumn.
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 snd Guarantesd Success

“The expert and personal 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 syits you best and in your own home. In the words
of one of our many successful students: "*Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.’’

City and Guilds Certificates

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

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

Electrical Installation Work

Diploma Courses

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

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

l Other Career Courses '

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

To ICS, Dept. N265, Intertext House,
London SW8 4UU

———— . —d — Age I
To ICS, Dept. N265, Intertext House
Iﬂs London SW8 4UJ

or telephone 01-622 9911 (all hours}
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ILP Electronics..

L & B Electronics

122

Acorn Computers
Akhter Instruments
Ambit International...........
Amtron (UK) Ltd .
Audio Electronics
Aukdio Video Services........

BK Electronics. ..
BlackStarLtd..................
B e w5 rv.s s 8 s oe a0 o n s 24
Boss Instrustrial . . .............
Braithwaite Kits .
Calculator Sales & Service
Cambridge Learning
C.H.J. Supplies. .
Chiltmead ......
Chordgate ....................
Chromasonics..........c.oce.-
Chromatronics . ..........cccvese
ClefProducts .................
Crimson Electric.
Crofton Electronics
DeltaTech&Co...............
Display Electronics ...........
BRI S T ol e o o e e i s 2= 99
Electro Supplies .
Electronize Design............
Electrovalue ..................
Greenbank..............cc0uun
Greenweld......
T L B AT o S R, 4 By 29
Happy Memories
Heath Electronics
Henrys Radio. . ..

LB Electronics. ..

ADVERTISEMENT INDEX

--------------

...... 18, 85 & 91
30& 31 &85

------------

LEMServices ................

Magenta Electronics.......... 110
Manor Supplies .............. 113
Marshalls.........c.oiineeenns 25
Mawson Associates ........... 99
Memotech.................... 13
MicroTimes .........cvcevees 114
Midwich ComputerCo.......... 8
Namal Associates ............ 112
OK Machine& Tool........... 110
Parndon Electronics ........... 85
T.Powell ........cciiiiiiiieens 80
Powertran................ 2&123
Rapid Electronics . ............. 18
JW.Rimmer........ N iy L L 49
RisCOMP.....ccovvernaneaccnes 13
BT VR e o sbn v blas i el nla s 77
Safgan Electronics. ............ 18
Shure Electronics Ltd ......... 124
SilicaShop............ccovens 100
Silicon Speech Systems........ 80
Sinclair Research ......... 3435
Swanley Electronics .......... 114
Swift of Wilmslow............ 113
Target Electronics ............. 98
Technomatic.................. 23
Teleradio ..........cccovevneens 99
Tempus.......coo0cemeasass 6&7
Texas Instruments............. 80
Timedataltd................. 114
TK Electronics ........c...0. 104
Vero Electronics. . ............. 86
Videotone ..........ccceneunes 49
Watford Electronics. ............ 5
Wetab, Wallden Trading........ 99
Wilmslow Audio.............. 105
Yale Security Products......... 13
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The HE Family:
Hyperelliptical-Equipped

V15 Type IV
Ya-1Ya grams

V15.Type llI-HE
¥%-1% grams

H
(with attached headshell)
¥-1% grams

MOSHE M75HE Type 2
Y%-1%2 grams Y%-1'2 grams

1% grams

M75HE-J Type 2
1%-2V2 g'ra(ns

}'\

When you’re ready

to “face” the music
we have a tip

for reduced
distortion

The hyperelliptical stylus tip, acclaimed for its low
distortion and high trackability, is now availabie in.2 whoie
series of Shure pickups. Whether you're seeking «0
reproduce the full dynamic range of today‘s-new
superdiscs, or simply to obtain maximum listening
pleasure from treasured records in your collection, you'll
find an HE pickup with the combination of features and
performance that best meets your needs from the list
below:

V15 Type IV

Perfectionist’s Choicel With unprecedented trackability
ultra-flat response, Dynamic Stabilizer, low effective stylus
mass.

VI5SII-HE
One of the best-selling pickups ever! Performance second
only to the V15 Type IV — but at a more modest price.

MO7HE

Top-of-the-line features &nd excellent performance at an
intermediate price. Features Dynamic Stabilizer and SIDE-
GUARD stylus protector

MS7HE-AH The Headliner™

All the design and performance of the MO7HE plus the
simplicity of plug-in connection. Allows inatant attachment
to the tone arm of most turntabies.

MO5HE
Features high trackability, fiat frequency response, low
loss/high output magnetic pole piece, at a modest price.

M75HE Type 2

NEW!

The first time HE stylus offered in such a low price range!
High trackability, and excellent performance.

M75HE-J Type 2
NEW!

Designed to deliver the best performance trom heavier
tracking tone arms, Exceptionaily modest price

VISLT & MO7LT (Linear Tracking Models)

NEW!

Get the most from advanced technology linear tracking
turntables! Performance comparable td V15 Type IV and
MO7HE (respectively)

MV30HE

Sleek, integral pickup/carrier arm combination for use with
SME Series il and SME Series IS tone arms. Performance
similar to V15 Type IV

For more information about Shure pickup

cartridges please write to us at the address below
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