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| 8K ON BOARD MEMORY!

5K RAM. 3K ROM or 4K RAM, 4K ROM ({link
selectable). Kit supphed with 3K RAM, 3K ROM
System expandable for up to 32K memory.

2 KEYBOARDS!

56 Key alphanumeric keyboard for entering high leve!
language plus 16 key Hex pad for easy entry of

machine code.

GRAPHICS!

64 character graphics option — includes
transistor symbols! Only £18 20 extra!

MEMORY MAPPED

high resolution VDU circuitry using discrete
TTL tor extra flexibility. Has its own 2K
memory to give 32 lines for 64 characters

KANSAS CITY

low error rate tape interface.

PSI comp 80
280 Based powerful
scientific computer
design as published
in WIRELESS WORLD

Cabinet size 19.0"x15.7"x3.3".

Television not included in price

The kit for this outstandingly pracncal de5|gn by John
Adams published in a series of articles in Wireless World
really is compiete. Included in the PSICOMP 80 scien-
tific computer kit is a professionally finished cabinet,
fibre-glass double sided, plated-through-hole printed
circuit board. 2 keyboards PCB mounted for ease of
IC sockets, high reliability metal oxfde
resistors, power supply using custom designed toroidatl
transformer. 2K Basic and 1K monitor in EPROMS and,
of course, wire, nuts, bolts, etc.

KIT ALSO AVAlLABLE AS SEPARATE PACKS
43

construction,

For tose cusiamers whe wish 1o 3pr

PSI COMP 80 Memory
Expansion System

Expansion up to 32K all inside the computer's own cabinet!
By carefully 1h0ught out engineering a mother board with buffers and its
own power supply {(powered by the computer’s transforraer) enables up to
3 8K RAM or 8K ROM boards to be fitted neatly inside the computer
cabinet Connections to the mother board from the main board expansion
socket 1s made via a ribbon cable

Mother board:

Fibre glass douole sided plated through hole
PCB 87" x 30" set of all components
including all brackets, fixing parts and ribbon
cable with socket to connect to expansion plug
. £39.90
Fibre glass double sided plated through hole
PCB 56'"x48" £12.50
Set of components including 1C sockets. plug
and socket but excluding RAMs £11.20
2114LRAM (16 required) . £5.00
Complete set of bdard, componems 16 RAMS
£89.50
Fibre glass double sided pla!ed lhrough hole
PCB 56'"x48" £12.40
Set of components including IC sqckets. plug
and socket but excluding ROMs £10.70
2708 ROM (8 required) £6.00
Complete set of board. components 8 Fé(s)sMs

2 MICROPROCESSORS
Z80 the powerful CPU with 158 instruction, including
all 78 of the 8080. controls the MM57108 number

cruncher. Functions include +, —, *. /, squares,
roots, Iogs xponennaﬁ trig functions. inverses etc.
Range 10’ to 9 x 1977 to 8 figures plus 2 exponent
digits

EFFICIENT OPERATION

Why waste valuable memory on sub routines for
numeric processing? The number cruncher handles
everything internaily!

RESIDENT BASIC

with extended mathematical capability. Only
2K memory used but more. powerful than
most 8K Basiest

1K MONITOR
resident in EPROM

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through-hole PC8

COMPLETE KIT

gaatel NOW ONLY
£225 + VAT
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' " DIGEST 9 New news is good news
MICROBASICS 17 Monitoring programs
SPOT DESIGNS 27 And a couple of other spots
AUDIOPHILE 29 Sound seasonal ideas
/O INTERFACE 43 Computer talk
ASTROLOGUE 54 Win The Spaceflight Directory
. 3 READERS SURVEY 57 Audience participation
2R o £ ‘ DESIGNER’S NOTEBOOK 72 555 astables
SLR ELECTRONICS 88 Watch the LED birdie
_ TECH TIPS 96 Circuits from your very own selves
ELECTRONICS TOMORROW 102 SeeSAW filters

PROJECTS

MULTI-OPTION SIREN 22 Noises and infinitum
UNIVERSAL TIMER 36 Seconds out
) LED TACHO 49 Light up your revs
AUDIOPHILE FM TUNER 62 Spot the tuning
POLYSYNTH 77 The makings of a motherboard
i FOIL PATTERNS 110 Rub down foils

INFORMATION

NEXT MONTH’S ETI 15 What's in February
BINDERS 19 Issue protection
ETIPRINTS 109 Rubbing down PCBs
COME AND JOIN US 112 Calling all camera operators

Cassette Metioyanle . onkapt F
poa Tedes e Aoungs TTEN
Lecture kassette

Electronics Today 1s nomnally published on the first Friday in the month preceding cover date. .. €MODMAGS LTD 1980 All matenial s subgect to worldw
copyright protection. All reasonable care is taken in the preparation of the magazine contents. but the publishers cannot be held legally responsible for emors
Where mistakes do occur, a comection will normally be published as soon as possibie afterwards. All prices and data contaned in advertisements are accepted by
us in good faith as correct at time of going to press Neither the advertisers nor the publishers can be held responsible. however, for any vanations affecting price or

Ay availability whichmay occur after the publication has closed for press. .~ Subscription Rates' UK £10 including postage Arrmail and other rates upon application to
The hi-fi supermarket p.29 ET1 Subscriptions Service, PO Box 35, Bridge Street, Hemel Hempstead, Herts
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Built: £9955

Including VAT, post and packing, free course in computing, free mains adaptor.

Kit: £79.5

Including VAT, post and packing, free course in computing.

Thisis the ZX80. A really powerful, full-facility
computer, matching or surpassing other
personal computers at several times the
price. ‘Personal Computer World’ gave it
5stars for ‘excellent value'. Benchmark tests
say it's faster than all previous personal
computers.

Programmed in BASIC-the world s most
popularlanguage —the ZX80 is suitable for
beginners and experts alike. And response
from enthusiasts has been tremendous—
over 20,000 ZX80s have been sold so farl

Powerful ROM and BASIC interpreter ‘\\\\\\%\ \\\\\\R\ \\\\\&\\
R a k\\

The 4K BASIC ROM offers

remarkable programming \\&\\\\ \\x\ \\\\%\ m \\% \\\%\\\\\\

\ At \ AN \
\\\\“\\\\\ \\\‘ ‘ A\ \\\ “\\\\\\\
\\\\\\\\\\\\\\ \“ Q \ \ A\ \
A\ \ \\\ MRS \\\\\\\\\\\\

advantages:

* Unique ‘one-touch’ key word Q\\ W‘ \k\\\\) N
entry: the ZX80 eliminates i ‘\\ .\\@%\
agreat deal oftiresome 3 e A
typing. Key words &\\\ \\:
(RUN, PRINT, LIST, .
etc.) have their own B
single-key entry. ;

* Unigue syntax check.

A cursor identifies errors immediately.

Excellent string-handling capability ~

takes up to 26 string variables of any

length. All strings can undergo all
relational tests (e.g. comparison).

% Upto 26 single dimension arrays.
% FOR/NEXT loops nested up to 26.
* Variable names of any length. The Sinclair teach-yourself
* BASIClanguage also handies full Boolean BASIC manual Y

arithmetic, condition expressions, etc. If the specifications of the Sinclair
% Randomise function, useful for games ZX80 mean little to you~don't worry.

and secret codes, as well as more serious They're all explained in the specially-written
2 ?fiﬁg(r:i;lggfbrogram o 128-page book (free with every ZX80). The

: ) book makes learni sy, excitin d

% PEEK and POKE enable entry of machine g = AU U] S mngan

enjoyable, and represents a complete
course in BASIC programming —from first
principles to complex programs.

code instructions.
* High-resolution graphics.
* Lines of unlimited length.

Unique RAM

The ZX80's 1IK-BYTE RAM isthe
equivalentof upto 4K BYTESina
conventional computer—typically storing
100 lines of BASIC.

No other personal computer offers this

Kit or built—it’s up to you

In kit form, the ZX80is pleasantly easy to
assemble, using a fine-tipped solderingiron.
And you may already have a suitable mains
adaptor—600 mA at 9V DC nominal
unregulated. If not, see the coupon.

Both kit and built versions come complete

unigue combination of high capability and . with all necessary leads to connect to your

low price. The ZX80 as a family learning aid. Children of 10 TV (colour or black and white) and cassette
years and upwards are quick to understandthe der Plugi d , dvt Built
principles of computing—and enjoy their recorger. Pluginandyoureready ogo. (Bui
personal computer. versions come with mains adaptor.)

ETI JANUARY 1981



~ Nowavailable for the ZX80...

/ New I6K-BYTE RAM pack

Massive add-on memory. Only £49.95, before you can buy cassette-based software
The new 16K-BYTE RAM packis a complete using the full 16K-BYTE RAM. So keep an eye
module designed to provide you —and your on the personal computer magazines-and

Sinclair ZX80~-with massive add-on memory.  brush up your chess perhaps!
You can use it for those really long and The RAM pack simply plugsinto the
complex programs—orasa personal existing expansion port on therear of the
database. (Yet it can cost as little as halfthe ZX80. No wires, no soldering. It's a matter of
price of competitive add-on memory for seconds and you don't need another power
other computers.) ) supply. You can only add one RAM packto
Forexample, you could write an yourZX80-but with 16K-BYTES who could
interactive or’'conversational’ program to want more!

show people what your ZX80 can do. With

» How to order
16K-BYTES of RAM, they could be talking to
your computer for hours! Demand for the ZX80 exceeds all other

Oryou can store a mass of data-perhaps personal computers puttogether!_So usethe
in a fairly simple program-such as a name coupon to order today for the earliest
andaddress list, or a telephone directory. possible delivery. All orders will be

And by linking a number of separate despatched in strict rotation. We'll
programs together into one giant, but acknowledge each order by return, and tell

modular, program, you canachieve the same ~ Y0Y exactlywhen your_ZXBO will be delivered.
effect as loading several programs at once. If you choose not to wait, you can cancel

We're also confident that it won't be fong your orderimmediately, and your money will
be refunded at once. Again, of course, you

may return your ZX80 as received within

14 days fora full refund. We want you to be
satisfied beyond all doubt~and we have no
doubt that you will be.

_

To: Science of Cambridge, FREEPOST 7, Cambridge CB2 1YY,
Remember: all prices shown include VAT, postage and packing. No hidden extras Please send me:

Qty | ltem Code item price Total
] ) £ £ I
] Sinclair ZX80 Personal ComputerKit(s). Price includes I
. ZX80 BASIC manual, excludes mains adaptor 02 79.95
Ready-assembled Sinclair ZX80 Personal Computer(s}. I
Price includes ZX80 BASIC manualand mains adaptor. 03] 99.95
Mains Adaptor(s) (600 mA at 9V DC nominal unregulated) 03 8.95 l
16K-BYTE RAM pack(s) 18 49.95 ; |
Sinclair ZX80Manual(s). (Manual free with every
ZX80 kit orready-made computer) | 08 5.00 I
S NB.Your Sinclair ZX80 may qualify as a business expense TOTAL: £ I
s = ™ Ienclose acheque/postal order payable to Science of Cambridge Ltdfor& I
SincCl=ir- | e
am ] Name: Mr/Mrs/Miss . - '
" . | Address l
Science of Cambridge Ltd. |
6 Kings Parade, Cambridge, Cambs., CB21SN. :
Tel: 0823 311488. 9 | FREEPOST -no Stamp needed. ETI/1
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) ) ‘ TRANSISTORS BF154 25 [ mJE340 s4 § TIP120 90 | 2N2905A 26 | 2ns4s9 36

i p BCI182. 10 ] BF158 25 | mUE370 100 | TIP121 98 | 2N2906 26 § 2NB435 36
’ AC125 35 § BC183L 10 { BF167 29 | MUE371 100 | TIP122 99 f§ 2N2907 26 | 2na777 45

AC126 25 | BC1aa 10 | BF173 27 fmiso0 oo | Tip1a1 120 f 2n2007a 26 | 2nsa7s 190

ARD ROAD \/ FORD R A » AC127 25 | BC181 20 | BF177 25 MJES20 65 | TIP142 120 [ 2N2926G 10 IN6027 32
A ORDER A = AC128 25 | BC186 30 § BF178 30 MJE521 95 | TIP147 120 § 2N3011 28 2N6388 150

U AC141 30 | scig7 26 | BF179 35 | MUE2955 99 | TIP2855 60 ] 2N3020 45 | 250234 75

Natford 40588 /9 AC142 30 { 8C212 10 | BF180 38 } MJE3055 70 | TIP3055 60 J-2N3053 26 | 3n128 112

AC176 28 | BC212L 10 fBF1B2 38 ) mPF102 66 § TIS43 32 ] 2N30s54 B8 } 3N140 112

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS [AC187 28 § Bc213 10 | BF184 38 | mPF103 36 { TiS44 45 | 2n3055 48 [ 40311 60
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ |AC188 30 | 8c213. 10 | BF185 38 | mprios 36 f Tis4s 45 [2N3108 45 | 40313 130
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL | a2V17 70188214 10 [aiios 12 | Merion a0 | 1o oo | onaans a9 | 45315 &0
INSTITUTIONS® OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY }acvio 75 | ec237 1a | BF196 12 MPSAQS 22 | TIS74 50 | 2N3441 140 § 40317 6:
WELCOME. P&P ADD 40p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS facv2o 75 | 8238 1a | BF197 12 | mpsace 26 | msso 30 § 2N3442 140 | 20320 60
POSTAGE AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME. ACY21  75% BC3078 14 | BF198 16 Y mpsai2 32 | Tisot 32 § 2n3663 15 [ 40323 60
ACY22 6o | BC308 16 | BF199 18 | mpsass 30 | uc73a  s5 | an3702 10 | 40324 100
Export orders no VAT. Appticable to U K. Customers only. Unless stated otherwise, all | ACY28 75 | Bc327 15 | BF200 30 § mpsase 30 | z1x107 11 | 2N3703 10 | 40326 60
VAT prices are exclusive of VAT. Please add 15% to all prices. ACY39 85| BC328 15 P‘ggﬁé ;g MPSUO2 58 | ZTX108 11 § 2N3704 10 | 40327 70
Wa stock thousands morc noml It pays to visit us. We are situated behind Watford Foothall Ground. :g‘;i‘; 1:: gggg; :: 8F245 30 AMM;SHS(? g: ?&%?g ;g %:g;gg :g 2332; 128
Nosrest High Strest. Open Monday to Saturday. Ampie Free Car | AD149 79 BCa41 34 | BF256A 35 MPSUS2 65 | ZTX300 13 2N3707 10 40360
Parki qa-ccmil.blo
ng AD161 42 | BCA6t 34 | BF256B 45 } mpSuSs 60 | 27X301 16 | 2N3708 10 | 40368 43
ELECTRONIC CAPACITORS: (Values are in 4F) 500V: 10 50p; 47 78p; 250V: 100 65p; 63V: 0.47, 1.0, | AD162 42 | BCca77 a0 J BF257 32 | mpsuse 60 | Zrx302 16 | 2N3709 10 | 40361 50
1.5,2.2,3.3,4 7,68, 8p; 10, 15, 22, 11p; 32. 47. 50, 12p; 63, 100, 27p; 50V: 50. 100, 220, 25p; 470. | AF118 95 | BCs1e 4o f BF258 32 | MPUI3) 52 | ZTX303 25 § 2N3710 10 | 40362 S0
32p; 1000, 80p; 40V: 2, 33, 8p: 100, 12p; 2200, 3300, 86p; 4700. 98p: 35V: 10, 33, 7p; 330 470, | AF124 70 ] BC517 4o | BF259 35 ) oc26e 170 | zrx3aoa 17 | 2n3711 10 § 20408 70
32p; 25V: 10, 22, 47, 100 8p; 160, 220, 250, 15p; 470 26p; 640, 1000. 35p; 1500, 40p; 2200, 45p; | AF126 65 | BC547 14 | BF274 42 3 0C28 130 | Z7X314 25 | 2N3713 140 | 40411 285
3300, 77p; 4700 85p; 16V: 10, 47, 7p; 100, 125, 8p; 220, 330, 14p; 470, 20p; 1000, 1500, 30p; 2200 | AF139 40| Bcsas 14 { BF336 40 f 0C35 125 | Z7X326 30 | 2n3771 179 | 40467A 130
36p; 10V: 100, 7p; 640. 12p; 1000, 22p. AF178 75 | 8Cs49Cc 14 § BF337 40 0C36 120 ZIX341 30 2N3772 185 40468 85
TAG-END TYPE: 450V: 1004F 180p; 70V: 4700. 165p; 64V: 3300 150p; 2500 110p; 50V: 4700, | AF186 70 | ac5s6 15 | BF451 35 } ocat 120 | Z1x500 18 | 2N3773 270 | 40468 70
150p; 3300 135p; 2200 98p; 40V: 4700 130p; 4000 92p; 330G 98p; 2500 90p; 30V: 4700 110p; 26V: § AF239 78 | Bcss7 15 | BFSS4 30 § OC42 120 | ZTX501 15 § 2N3819 22 | 40594 105

15000 185p; 6400 120p; 4700 100p; 3300 85p; 2200 60a. asz2i 128 | acsse 15 gross 30 | ocas 10 | o2 5o | ovaso 45 | 40505 110
- - BC559 15 40603 110
"POLYESTER CAPACITORS: Axial lcad typs.

oo TnF, 106, 2n2, 3n3, 4n7, 6n8, 10n, 15n 8p; 18n 10p; 22n, 33n 11p; 47n, 68n 14p; 100n 17p; ‘5818? 12 Beva = e §g gcin pre XS04 25 P28z fos 40636 175
150n, 220n 24p; 330n, 470n 41p; 680n 48p; 1F 64p; 2,2 82p. BCioe. 19| o s B4l = pocn 4 ixi 25 | N s _

150\[ 10nF, 12n, 39n, 100n, 150n, 220n 11p; 330n, 470n 19p; GBOn 1pF22p; 2 2,F 32p; 4.7uF 36p. BCl08C 12

1000V: 10n, 15n 20p; 22n 22p; 47n26p; 100n 38p; 470n 8dp; 1uF 175p. BCY3g 85 | BFR80 25 0C74 50 | 2nv697- 23 | 2N3879 150

[ BC109 10| BCvao 85 | BFR8I 25 0C75 50 2NB9B 40 2N3903 18

o ——
POLYESTER RADIAL LEAD CAPACITORS: 250V: COMPUTER iCs BC108B 12| BCy42 14 | BFR98 105 § oc76  so | NG99 48 | 2n3g04 18
10n, 15n, 22n, 270 6 p; 33n, 47n, 68n, 100n 7p; 150n 10p; 220n, 3114.450 BClooC 12 Bcya3 35 | BFX29 28 § oc77 so | 2N706A 18 | 2N3805 15
330n 13p; 470n 17p; 680 19; | 22P; 145 30p; 242 34p. 31143000 BC114  22] BCvas 50 § BFXB1 45 | ocar 50 | 2n708 19 [ 2n3eos 17 | SPECIAL
: 3 : 5o BC1is 22| scvss 35 f BFX84 26 | oce2 50 | 2n918 35 | 2N4037 46 | OFFER
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Rotary. Carbon, 27108 Sculiy afiMmcyss (35 WARXSS |28 piOces  Jaosy N3y o4gjRanioar a0,
38V: 0.14F, 0-22, 0-33, 0-47, 0-68, | Treck 0.25W Log & L. .- | 2716-5v SCINE 23] ecvi0 16 | ATKEE 28 | oc3a | 40 | INT132 .24 ] 2N4058 10'| 3114450
104, 2.24F, 3.3, 47. 26V: 10. 20V. | 4700. 6800, 1KQ & 2KQ (Linear oniy‘ | 4116 BCMYL (8 meva  sRcRoXC (20l OCidn 1I0{JEaN30z 45 (ffINADEL, 16 225p
8,8 16V 253 £, 10100 Single Gang 29p | 4047 BC137 40f BCY72 20 ooxas 0C170 85 | 2N1303 60 } 2N4062 10 | 21143000
16V: 22, 28p. 47, 100 50p. 220 80p; | 5KQ-2M0 Single Gang Log & Lin.  29p | 6502 BCI1ss 4ol Boy7s 24 | BEVIB 38 f OCT71 85 § 2N1304 €5 § INAOG4 118 295p
10V: 154, 22, 33. 2dp; 1004 35p; 5K0-2MQ Single Gang O/P Switch 69p | 6520 BC140 30| 8D112 125 BFYSO 23 [ 0C200 85 | 2N1305 60 | ON4220 72 | 2708
6V:47y, 68, 100 28p; 3V: 100 20p. | 5K0-2M0 Double Gang Log & Lin  88p § 6522 BCieal w30 oj2e Waspeo Bl SSf(WUR2S O (SAL Y NASO6 65 ) 2N4234 48 400p
Wite Wound Single Turn 1 Watt 6530 BCi43 30| BDI31 48 TIP29A 36 | 2N1307 65 | 2N4236 48 | 27165v
VAR TI o CAPACITORS 200 20K0 105p | 6532 8Ct47 o] sp132 as | BFYs3 32 | Tip2oB 56 | 2N1308 ss 2N4264 24 650p
100V: 0.001, 0002, 0.005, 0.0T4F 6p - . v 6545 8C1478 10) BD133 60 Sg’gs 32 1 TIP29C 60.] 2N1613 2N4286 15§ 4116
0015, 002, 0-08, 0-05, 0.056uF 79 | SLIDER POTENTIOMETERS 6551 beisd 9] BO13s 45 | BEYAG 82 | TIPSO 47 ] 2N1670 10 [ SNizes 18 299
Y S 125 } 0-25Wiog and linear values 6omm o0 Bci4ss 10] 8p13s 40 | BFY64 TIP30A 48 | 2Ni6718 2N4314 68 | 1me402
; — | 510-500K0 single gang 60p | 6800 BCi4s 9] BD137 40 20 | TIP30B 50 120 | 2N4400 18 | warm 3s0p
CERAMIC CAPACITORS 50V 10K0-500K dual gang * sop |gs10 BC149C 10| BD138 40 | BFYB1 120 | TIP30C 58 ] 2N2160 295 | 2N4427 80 | MM1702a0Q
Range: 0.50F to 10,000pF 4P | self Stick Graduated Bezels 36p | 6821 Bcis3 27§ so139 4o § BRWAS 40 EN2217, 45 ] @ritsss jr8 295p
0-015uF, 0-022,F, 0-033uF Sp 6850 BC154 27)] Bot40  4p | BSX20 20 | Tip31A 45 § 2N2218A 45 | 2N4871 55
0.047uF8p, 0.1uF.0.2,F _ 7p | PRESET POTENTIOMETERS 6852 Beisy 10] Boias 1es § BTVIS 32 | TIP3IE 48 | 2ND219A 28 ] ON4B9B 135
SILVER MICA (Values in pF) 3.3, 4.7, ] O.1W 500—5MQ Miniature Vertical 8080A 2815" {9] leo14s 75 BSX78 45 szg;g 23 gmgggo: §s 3339"’ o
68, 10,12, 18, 22. 33, 47. 50, 68, 75, | & Horizontal 7p | so8sA 80 as| SDI%B %5 ) Bdvos 30 | TiP3oc 86 | anasaon 26 92 5o
82,85, 100, 120, 150, 220 11p each | O-25W 1000—3-3MQ horiz. larger 10p | 811895~ Sglg?,\ ‘,1(5, 53532 }13 BSYQ5A 25 | TIP33A 65 2N2297A is %“é?ég 1:(5)
250. 270, 300, 330, 360, 390, 0-25W 2000—4-7MQ Vert 10p | 311596 BC168C 10| Bp222 @85 | BU105 170 | TP33c 78 | 2n2303 45 | 2N5135 20
470, 600, 80D, 820 16p each fg’ommipé%wn»m"'m"m-075W“/"" 81L597 BC169C 10] BD245 45 | BU205 190 ] TIP34A 74 | 2n2368 25 | 2N5136 20
1000, 1200, 1800, 2000 26p each 0-10 20p 355; BC170  15] BD378 70 | BU206 200 | TIP3AC 88 | 2N2369A 18 2N5138 18
POLYSTYRENE CAPACITORS. e ESTons b 4836" BC171  11] 'BDazs s | BU20B 200 | TiP3sa 160 | 2n2478 2N5172 18
10pF 10 InF Bp;  1.5nF 10 47nF 10p n S — Eric make 5% Carbon | 81264 BC172 11| aps17 75 § €421 260 | TiP3sc 185 | 2n2483 27 2N5179 4§
iniature High Stability, Low notse ) 8C177 20] BDBYSA 85 | MDBOO1250 TIP36A 170 2N2484 27 2N5180 45 | Access now
MINIATURE TYPE TRIMMERS 8T95N 8Cize  20] sDegea g5 | MJ4%0 80 | Tipasc 199 | 2n2492 50 ) 2n5191 75| accepted
2.5.6pF; 3-10pF: 10-40pF 22p RANGE ~ VAL 1-99 100+ |BTI7N BC179 204 BDY56 180 ) MJ491 175 | TIPA1A 86 | 2N2497 63 | 2N5305 24 b (£10 min.)
6-25pF; 5.45pF; BOpF; 88pF 30p. :/aw 2.2047M E24  2p  1p :z-grigw BC182 10} BDYso 1s0 | MJ2955 90 TIP41b 60 2N2646 45 | 2N5308 24
PSS IONT IV RS 1/2\X/V %’%2‘%7,&‘ E}g . gp lp AY:5:2317g 8C183 104 BOY6! 160 mjg:ég ::o TIP42A 60 | 2N278B4 55 | 2N5457 36
3.40pF; 10-BOpF; 25.190pF 30, IR 00T e: 4: DMBT23 BC184  10) BF115 35 0 | TP4a28 75 | 2n2904 28 | 2Ns45B 36
100-500pF 45p  400-1250pF 58p 1%0.5W 610-1M E24 8p 6p [MC1488 90 CA302BA 80{mMC1303 88 TBAGS1 190§ 7437 35 {74153 74L LS76 45
GAS & SMOKE DETECTORS 100+ prce applies to Resistors of each jMC1488 90 ' CA3035 235§MC1304P  260{ TBABOO 90} 7438 32 74154120 1578 50
TGS 812 & 813 415ps Socket 30p | 1¥Pe not mixed values. MC14411 1020 . CA3036 115§MC1310P  150] TBAB1O 9547440 20 J74155 7537400 €8] (583 108
; MC14412 1520 :CA3043 2758MC1458 453 TBAB20 70}7441 €8 174156 75 ¥74130 50 | 385 80
JACKSONS VARIABLE CAPACITORS DIO BRIDGE MK4027-2 450 {CA3045 365§ MC1488 g0} TBA9200 2607442 58 f74157 70 | 74147 380 | 586 38
STTeon “\0 2 355pF with Slow 10DES | Reciriers MK4027-3 365 | cA3046 70§MC1489 90[18A9500 27017443 120 |74159 165 | 74L75 1461 500 50
100/300pF  205p  motion b dnay | 24192 25 | Gbcicease).  p | MK4027.2 350 Ca3048 21afmc149a  gsa|TcAz7oq 25017444 116 174160 99 | 14185 9] 51 128
S000F 250p  00308/156 3sen | 2A119 18 | Tavsoy 20 | MMs2080  TBA JcA3059 195§MC1495  350] TCA965 120}7445 105 174167 99 {74L121 185 } 597 75
B 208170 350p L aazis 15 | qa/i00v 22 | MMB11GN  TBA fCA3075 213mMC1496L 92§ TDA100s 2907446 132 [74162 99 | 741123 325°) 503 (]
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WATFORD ELECTRONICS

@ SUPERBQARD 1] Ready-built and tested
niy £150
® PSV 5V/3A (for above incl. RF Modulator) £25
. 610 Expansion Board (8K RAM) expandable to
£150
. cHALLANGER 1P (Superboard cased with PSU)

9 Extra 4K RAM (8x2114) 218
® Plastic Case Black, fits UK101 Superbuard
NASCOM Ii etc £25
® SUPERPRINT 800. 80 column Hugh Perfor-
mance Impact Printar. Ideal for PET, NASCOM,
UK 101, Superboard, TRS80 etc. only £325
® VIDEO GENILE based on TRS80. Utilises Z80,
12K level |i Basic 16K RAM incl. Cassette Deckszgo

COMPUTER CORNER

% STRINGY FLOPPY. Combines economy of

Casselte with speed & reliability of DISC (incl. 20

waters) £169
® SOFTY. Iatelligent SPROM Programmer Con-

nects directly te TV, Develop, copy, Burn EPROMS
03

Ready-buill & tested

PSU tor above (Built}

9 UHF Modulators 6MHz

UHF Modulators BMHz

® KEYPADS 4 x 4 matrix 350p

® Full ASCII coded 56 Key Keyboard Mod. 758
£40

9 10x C12 Cassettes in Rack £5.50
{P&P is extra on ali items) Cail in at our shop for
Demo. or write in for leaflets.

L8253
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?k'g;oﬁsov' 14p ROTARY: Make your own multiway Switch. Adjust-
SWITCHES 1A DPDT c/over 15 able Stop Shatting Assembly. Accommodate up to 6
TOGGLE: 24, 250V VoA DPOT £ Waters 65p
SPS 33p Aoole dway 245 Mains Switch DPST to fir 4sp
DPST 34p PO - e Break Before Make Wafers. 1 pole/ 12 way. Zp/G
DPDT 44p "";’5“ BUTTON way. 3p/4 way. 4p/ 3 way 6p/2 way 56p
4poleansoff  54p g T Black Body Spacer and Sreen 6p

ed, Blue, Grn, Yell. ROTARY: (Adjustable Stop)

SRL Latching  125p 1 pota/2 10 12 way, 2p/2 to 6 way. 3 pole/2 10 4
SUB-MIN TOGGLE SRM Momentary way, 4 pole/2 to 3 way as5p
SP changeover 60p 125p ROTARY: Mains 250V AC. 4 Amp 5Gp
SPST on/otf 54p MINI. Non Locking
SPDT biased off 105p Push to Make 15p ‘D’ CONNECTORS (Cannon typa)
DPDT B tags 7§p Push Break 25p X Plugs Sockets Covers
DPOT centre off 88p way  95p  128p  —
DPDT biased off145p %LET,S‘”'“"ES l5way  135p  195p 150p
Push to break  20p 5 way 88p; 6 way 25way  198p  284p  170p

95p; 8 way 1’15p. 37way 2%0p 398p 185p

CRYSTALS T resysronmens s 2020, | ALUM. | PAREL
100k 323 3vaiG.6v0.6Y (PCB mounnng) . BOXE METERS
455KHz 3831 gVA: BV-.5A 6V-.5A, OV-4A 9V-.4A; 12v. 3A WITH LiD FSD
IMHz 3231 1)v.3A; 15V-.25A 15V-.25A 5p 60x46x
1.008Mm 3951 12v:4.5v.1.3A 4.5V-1.3A; 6V-1.2A sv1 ZA 3x2x1"" 55 | 35mm
12BMHz - 3921 5y 5A 12V 5A; 15V-.4A 15V:-.4A; 20V-3A 2%x5Vax 114" 0-50pA
1 6MHz 3231 ogv.3a 235p (30p p&p) 75 | 0-1004A
1.8MHz 323| 24VA: 6V-1.5A 6C-1.5A: 9v-1.3A 9V-1.3A; | axaxsv 75 | 0-500uA
1.8432MHz 3621 13\.1A 12V-1A; 15V- BA 15V-.BA; 20V-6A | 4x2uxiv 75 | O-1mA
2.4676MHz 362 a0v.6a 320p {55p pap) 4x5%x1%" 100 | O-5mA
3.2768M 3231 goyA: 6V-4A BV-4A; OV-2.5A8V-2 BA; 12V-2A |  4x2%x2” 80 | 0-10mA
3.57954M  195] 45y, 15V-1.5A 15V.1.5A; 20V-1.2A 20V- | 5xdx2® 107 | 0-50ma
4.000MHz 290 | 4 54; 25v.1A 25V-1A; 30V-.BA 30V-.8A Bxdx2” 110 | 0-100mA
4.032MHz 323 365p (60p p&p}.-{  7x5x2%” 185 | 0-500mA
4.433619M 1351 q100vA: 12v-4A 12V-4A; 15V-3A 15V.3A; | 8xBx3" 185 | O1A
5. OMHz 3551 50v.2.5A 20Vv-2.5A; 30V-1.5A 30V-1.5A; ] 10x7x3* 240 | 022
£.1e5M 3231 40v.1.25A 40V-1.25A; 60V-1A 50V-1A 695p | 10xa%x3" 228 | O-25v
5.24288M  425| (745080). [NB: pap charge to be added sbove |  12x5x3" 236 | 0-50VAC
g'gg";:izM ggg our normal postal charge.). 12x8x3" 275 O.SSOOV AC
7.680M 323 VU
8.0MHz 392 VOI.TAGE REGULATORS OPTO 445p each
8.08333M 362 + e —ve LEDs with Clips exAVax 1
8.867237M 362 5\, 7805 145p 7805 220p | Fiia00 e 13 g/.sa/m v
9.375M 323| 12v 7812 14sp 7912 220p{ TIL211Grn. 17 o
10.0MHz 323} 1sv 7815 14sp TIL212 Yel A8 0004
10.7MHz 323 iy ) 0-5004A
I 323} 1av 7818 1asp TIL220 2" Red 14 ‘E95p each
1431818M 382] 1A TO220 Plastic Casing 2" Grzen, Yellow
1 8MHz 323 5V 7805 60p 7905 65p | or Amber 18 7 Segment Displays
oM o) 12v 7812 sop 7912 65p| SovareLEDs Red,  TIL307 675
jBasam 3231 15v 7815  60p 7915 65p} Green, Yelow 30 TiL312 .3”CA
27.648M 323] 18V 7818 60p 7918 65pj] LD271infraRed 40 TIL313.3'CC
35:6667M 350 24V 7824 60p 1S"FHZO.S Oetector 90 TIL321 5“ ca
480MHz 323 | 100mA  TO92 Plastc Casing o o=ined] 65 11322 /54CE
100.00MHz 323] 5V 7805 3 T9L05 sBp f L a0 DLI0s.3CC

6V 7862 30p = DU7O7E35CA
o ThEs Son I segments 225 DL747 6" CA
ET1 Projects: 12v 78L12 30p 79012 65p 15400 555 F%Dg';;‘%eeg"\
Parts available | .15V 78L15 30p 79115 85} ocp 120 FNDSOO
for: Digital LM300H 170p  LM327 270p | ORP12 63 3" GreenCa
Test Meter, LM305H 140p  LM723 38p | ORPE! 85 5" Green CA
DMB900, 60W | LM303K 135p  TAA580 s0p § 2NS777 45 3+ 1RedCA.

N Py LM317K  350p TBAG6258 95p 3" = 1Green CA
Amplifier LM323K 550p  TDA1412 _ 150p JSOLATORS 150
System. Send | |M325N 240p  78HO5 + 5V/6A L74 55 pvmize 1885
SAE plus 5p LM326N 240p 595p | TIL111/2 85 1€D 3% Digits 775
for list. 78HG +5V to +25V Ht‘ 14 95 1CD4Dgis 975

5A 850p 117 110. | cD6Dgits, 950
15245 350§ (5373 180 | 4
cs247 138k is3ra 180 | 01y 0| doss  1ap| 4105 e | 426 ‘o8
15248 138 | LS375 150 | an1g 76 | 4056 135 4408 790 4527 128
tg%g? :gg Eg;; :4’3 4019 4g | 4057 2850 | 4409 790 | 4528 100
4020 85 | 4059  §75 | 440 750 | 4529 150

va.
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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,
|.C. Socket and all hardware
% Texas Instruments TMS
1000 microcomputer
Y Comprehensive kit
manual with full
circuit details
% Ready drilled and
legended PCB included

Plays 24 well-known tunes including:

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

Colonel Bogey, Oh come all ye faithful -

plus many other popular tunes.

% No previous microcomputer experience
necessary

% All programming retained is on chip ROM
% Fully guaranteed
% Ideal present any time

MPOO27A Micro-computer chip available separately
if required. Full 24 tune spec device fully guaranteed.
Thes unaque Chig Cdn Be userd nat anly for eectronic Soor chimes,
Gut ror ather prevects requinihig musica output
CarMarns  Musical Boxes Alarms

Amusement Machines Publvc Address etc ! :4 9 5

L | — L I
Please send me ETI 1/81
TO:CHROMVATRONICS, RIVER WAY, HARLOW, ESSEX

Telephone: (0279) 418611

NAME ... . ...

ADDRESS

| enclose cheque/PO value E
or debit my ACCESS/ BARC AYCARD account no.

O T o000

SIgNature . ... e

CHROMATRONICS




Deigned by consultant Tim Orr (formerly synthesizer designer for EMS Ltd.) and featured
as a constructional article in €T1, this live performance synthesizer,is a 3 octave instrument
transposable 2 octaves up or down giving sweep control, a noise generator and an ADSR
envelope shaper. There is also a slow oscillator, a new pitch detector, ADSR repeat,
sampie and hold, and special circuitry with precision components to ensure tuning
stability amongst its many features.

The kit includes fully finished metalwork, fully assembled solid 1eam cabinet, filter sweep
pedal, professional quality components (all resistors either 2% metal oxide or 2% metal
fitm), and it really is complete — right down to the last nut and bolt and last piece of wire!
There is even a 13A plug in the kit — you need buy absolutely no more parts before
plugging in and making great music! Virtually all the components are on the one
professional quality fibreglass PCB printed with component locations. All the controis
mount directly on the main beard, all connections 1o the board are made with connector
plugs and construction is so simple it can be built in a few evenings by almost anyone
capable of neat soldering! When finished you will possess a synthesizer comparable in
performance and quality with ready-built units selling for many times the price.
Comprehensive handbook supplied with all complete kits! This fully describes
construction and tells you how to set up your synthesizer with nothing more elaborate
than a multi-meter and a pair of ears!

COMPLETE KITONLY . . ' _ T
£168.50 + VAT! Cabinet size 24.6'" X 15.7"" x 4.8" (rear) 3.4"" (front)

NEW! TRANSCENDENT POLYSYNTH

EXPANDABLE POLYPHONIC SYNTHESIZER

AS FEATURED IN
THIS ISSUE!

COMPLETE KIT from £320 + VAT

By brilliant design work and the use of high technology components the
Polysynth brings 1o the reach of the home constructor a machine whose
versatility and range of sounds is matched only by ready-built equipment costing
thousands of pounds. This latest addition 10 the famous Transcendent family is a
4 octave {transposable over 7 octaves) polyphonic synthesizer with internally up
to 4 voices making it possible to play simultaneously up to 4 notes. An add-on
unit permits expansion up to 8 voices. Each voice is a complete synthesizer in
itself with 2 VCOs, 2 ADSRs, 1VCA and 1 VCF. Being voltage controlled all
voices can be adjusted simultaneously by master controls yet their own pitch
and gate signals mean each voice can be operated independently from the
keyboard. »

Although using very advanced electronics the kit is mechanically very simple
with minimal wiring, most of which is with ribbon cable connectors. All controls
are PCB mounted and the voice boards plug inte PCB mounted sockets. The kit
includes fully finished metalwork, solid teak cabinet, professional quality
components (resistors 2% metal oxide or 0.5% and 0.1% metal film), nuts,
boits, etc. Complete kit with 1 voice £320, 2 voices £368, 4 voices £464,
expansion unit to extend to 8 voices £295 (all prices subject to V.A.T.). A mere
fraction of what you would have to pay for a ready-built comparable instrument!

TRANSCENDENT 2000 swie sosno svarisizen

= 5

o 1_:*":__::‘.“ ) e tentoo Lo Ot ST
TRANSCENDENT 2000 rmuns

MULTI-VOICE SYNTHESIZER

Another superb design by
synthesizer expert Tim Orr
published in
‘Electronics Today International

COMPLETE KIT
ONLY

£299 + VAT!

» ”

Cabinet size 36.3" x 15.0" X 5.0" (rear) 3.3" (front)

The Transcendent DPX is a really versatile 5 octave keyboard instrument. These are two audio outputs which can be used simultanecusly. On the first there is a beautiful harpsichord or reed
sound—fully polyphonic, i.e. you can play chords with as many notes as you like. On the second output there is a wide range of different voices, still fully polyphonic. It can be a
straightforward piano as a honky tonk piano or even a mixture of the two! Alternatively you can play strings over the whole range of the keyboard or brass over the whole range of the
keyboard or should you prefer — strings on the top of the keyboard and brass as the lower end (the keyboard is electronically split after the first two octaves) or vice-versa or even a
combination of strings and brass sounds simultaneously. And on all voices you can switch in circuitry to make the keyboard touch sensitive! The harder you press down a key the louder it
sounds — just like an acoustic piano. The digitally controlled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary for a high degree of realism.
There is a master volume and tone control, a separate control for the brass sounds and also a vibrato circuit with variable depth control together with a variable delay control so that the
vibrator comes in only after waiting a short time after the note is struck for even more realistic string sounds.

To add interest 10 the sounds and make them more natural there is a chorus/ensemble unit which is a complex phasing system using CCD (charge coupled device) analogue delay lines. The
overall effect of this is similar to that of several acoustic instruments playing the same piece of music. The ensemble circuitry can be switched in with either strong or mild effects.

As the system is based on digital circuitry digital data can be easily taken to and from a computer (for storing and playing back accompaniments with or without pitch or key change, computer
composing, etc.. etc.).

Although the DPX is an advanced design using a very large amount of circuitry, much of it very sophisticated, the kit is mechanically extremely simple with excellent access to all the circuit
boards which interconnect with multiway connectors, just four of which are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet.

The kit includes fully finished metalwork, solid teak cabinet, professional quality components (all resistors 2% metal oxide), nuts, bolts, etc., evena 13A plug!

MANY MORE KITS ON PAGE 115. MORE KITS AND ORDERING
INFORMATION ON INSIDE FRONT COVER
All projects on this page can be purchased as separate packs, e.g. PCBs, components sets, hardware sets, etc. See our free
catalogue for tull details and prices.
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NEWS

Hitachi MAGic

itachi have developed an

. H experimental colour video
camera combined with a video tape.
recorder — provisionally christened
the ‘MAG Camera’. Using high
density recording techniques, the
combination is little bigger than an 8
mm cine camera. The cassette, using
V4" tape, is almost as small as an audio
cassette and allows two hours of
recordinglplayback. The complete
unit weighs only 2.6 kg, including a
rechargeable battery pack. Watch
this space for news on development of
.the MAG Camera.

‘ Hitachi have also launched a
new portable VHS video recorder.
The VT 7000 is one of the lightest in

- the world — just 59 kg. All the
controls are of feather touch ‘IC logic’
operation, with a remote control
facility. The recorder can be linked up
with the VT TU 70 video tuner, which
also doubles as an AC power
source/charger for the recorder.

If you don't feel like getting up
for a bowlful of breakfast telly, you
can amuse yourself in bed with
Hitachi’'s new K 2300 portable
monochrome set combined with a
quartz clock. The set has a 42" tube

.and receives both VHF and UHF. lts

ETI JANUARY 1981

four way power source means that the
K 2300 can be used virtually anywhere
— bedroom (mainsfbattery), car,
caravan, garden or Santa’s grotty
(sorry) grotto.

The quartz clock can be used to
switch the TV on or off, so you canuse
it as a snooze switch at night and a
telly alarm in the morning. Also
featured is an audio output socket, so
that sound recordings can be made
{naughty).

Now what about the pound
notes? The VT 7000 is £579, the VT TU
70 £159 and the K 2300 £115. All
prices include VAT.

Hitachi’s new MAG camera (top)
combines video camera and
recorder. The K2300 portable telly
{left) is also an alarm clock. Their new
VHS video recorder (below} is one of
the lightest portables available.

Welsh Chip
Shop

within the next year construction
work is to begin on the first
Inmos large scale production facility
in Newport, Gwent. Production of
advanced very large scale integrated
semiconductor devices for world-
wide distribution should begin in
1982. Inmos is a subsidiary of the
National Enterprise Board.

Ace Move
Business must be booming in
Bately — Ace Mailtronix Ltd has
moved into larger premises at
3a Commercial Street, Batley, West
Yorks. WF17 5H). The Ace
component catalogue, listing
approximately 1,000 items, is
available for 30p (refundable on
orders above £5) to mail order
customers. If you're passing through
Batley (as one does), call into Ace and
collect your copy free.

Anne O’Log
Watches

oor old Anne O’Log died a death

when digital watches took off, but
now she’s in demand again. Casio's
new AA81 is a digital watch with
hands — nothing strange in that, you
may say. However, the AA81 has no
moving parts. I's all done with LCDs.

The display offers a choice of
digital hours, minutes and seconds
plus day and date (automatic
calendar) OR hours and minutes on
‘hands’ plus digital seconds. There is
also a wristful of extra features —
stopwatch {to 1/100th of a second),
daily alarm with variable tone pitch
and count-down alarmftimer up to 60
minutes.

The Casio M12 doesn’t have a
hand in sight. Its speciality is playing
tunes — a different one for every day
of the week, if you feel the need. Its
repertoire includes ‘Happy Birthday’,

‘Wedding Bells’ and ‘Jingle Bells’ for
those special days in the year. It will
also play the Big Ben chimes every
hour.

The digitial display shows hours,
minutes, seconds, AM/PM (or 24 hour
clock), month, date and day (not all at
once, of course). When it's sounding
off, a musical stave magically appears
onthe display as the melody is played.
AND the M12 features a countdown
alarm/stopwatch function.

The Casio AA81 with chrome
case; stainless steel bracelet and 18
month lithium battery costs £34.95.
The AA83 (same features with
stainless steel case and bracelet) costs
£49.95 and the AAS1G (gold plated)
costs £54.95. The M12 costs £26.95
with resin case and strap or you can
buy the same watch packaged in a
stainles steel case and bracelet for
£34.95 (the M1200). Casio’s
recommended retail prices are the
maximum you can expect o pay, so
shop around for bargains.
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Dimensions

and is safe in an open circuit condition

SPECI FICATIO NS two would be used, result, a high powered rugged unit -
Max. Output power 125 watt RMS  The PC Board is backprinted, etched and ready to drill for
Operating voltage {DC) . 50-80Max  ease of construction, and the aluminium chassis is
Loads 4-16 ohms  preformed and ready to use. supplied with all parts
Frequency response Measured at 100 watts 25Hz-20kHz  and circuit diagrams.
Sensitivity for 100 watts 400mV @ 47K
Typical T.H.D. @ 50 watts 4 ohms load 0.1%

205« 90 and 190 x 36 mm
The P.E. power amp kit is a module for high power
applicatiens —disco units, guitar amplifiers, public
address systems and even high power domestic systems.
The unit is protected against short circuiting of the load

margin exists by use of generously rated components, the

DIY STEREO BARGAIN PACKS FEATURING FAMOUS BUILT MULLARD PREAMP MODULES

MULLARD STEREO
PREAMP MODULES
AND TWO 12 WATT
POWER AMP

KITS.

In easy to build farm
P.CB.s backprinted, etched
and drilled ready to use.

PRACTICAL ELECTRONICS PROJECT 125 WATT POWER AMP KIT

output stage uses four 115 watt transistors normatly only

tus

125 watt power amp kit fg [] 50 [l 00 p&p

ACCESSORIES  £4 00 .00,

Suitable LS. coupling electroiytic
£7. 50 plus £2.76 p&p

Suitable Mains Power Supply Unit

A large safet -
g v sufficient for one power amp

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

DIY PACK 1 2 x power amp kits £B 00

LP1182/ preamp module, suitable for
plus £1.10 p&p

ceramic and auxiltary inputs.
£8.50

DiY PACK 2 2 x power amp kits LP1184
plus £1.15 p&p

preamp module suitable for magnetic
£3.50

ceramic and auxiliary inputs
plus £1.70 p&p

DJY SPEAKER KIT  Two 8" x 5" approx
4 ohm hass.

12 + 12 WATT AMPLIFIER
K'T NOTE. tor use with 4 to 8 ohms speak'ers‘

With up-to-the-minute features To complete you just supply
screws, connecting wire and solder. Features include din input
sockets for geramic cartridge. microphone, tape or tuner
QOutputs—tape, speakers and headphones. By the press of a
button it transforms into a 24 watt mono disco amplifier with twin
deck mixing. The kit incorporates a Mullard LP1183 pre-amp
madule, plus 2 power amplifier assembly kits and mains power
supply. Also featured 4 slider level controls, ratary bass and treble
contrals and B push button switches. Silver finish fascia panel with
matching knobs. Easy to assemble teak simulate cabinet and ready
mate metal work. For further information instructions are

available price 50p. Free with kit 9
£13.95

Size 9%" x 8% x 4" approx.
plus £2.55 p&p

NOTE:
tor use with 4 to 8 ohms speakers.

AS FEATURED IN
PRACTICAL ELECTRONICS
OCTOBER ISSUE

£6.00

DIY ACCESSORIES  Mains transformer
smoothing capacitor rectifier 4 x slider
controls, for base, treble and volume

£3.00

plus £1.60 p&p

ACCESSORIES Available enly
at time of purchase of Bargain Packs

BSR chassis
record deck with
manual set down
and return, com-
plete with stereo
ceramic cartridge
£8,50 plus £2.75 p&p when
purchased with amplifier. Available separately £10 !iﬂ plus £2.75 p&p
8" SPEAKER KIT. 2 Phiilips 8” approx. speakers. £4,75 per
stereo pair plus £1.50 p&p when pur-
chased with amplifier. Avaijable
separately £6,78 plus £1.50 p&p.
STEREQ MAGNETIC PRE-AMP
CONVERSION KIT alf components
inciuding P.CB. to convert your ceramic
input on the 12 + 12 amp to magnetic.
£2.00 when purchased with kit featured
above. £4.00 separately inc p&p

BSH Manual single play

record deck with auto return and
cuemng lever. Fitted with stereo
ceramic cartridge 2 speeds with 45
rpm spindle adaptor ideally suited
for home or disco use.

£ 1 2 . 2 OUR PRICE

plus £2.75 p&p

/ SAVE MONEY by purchasing

OFFER!

record deck and speaker kit together for only

12 + 12 amp kit, BSR £25 50
p&p £4.50.

PHILLIPS RECORD PLAYER
DECK GCO037

Size approx 15%" x 124"

Hi Fi record piayer deck, 2 speed,
damped cueing, auto shut-off, belt
drive with floating sub chassis to
minimise acoustic feedback. Com-
piete with GP401 stereo magngtic
cartridge—L/MITED STOCK.
UNBEATABLE OFFER AT

£2 7 complete
plus £2.75 p&p

PRACTICAL ELECTRONICS

CARRADIOKIT  £10.50

plus £1.75 p&p

(Constructors pack 7)

2WAVE BAND MW LW
*Easy to build * 5 push button tuning
* Modern styling design * All new unused compenents
*6 watt output * Ready etched & punched P.C.B.

* Incorporates suppression circuits * Now with tape input socket

All the electronic components to build the radio, you supply only
the wire and solder as featured in the Practical Electronics March
1ssue. Features: Pre-set tuning with five push button options,

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount [V unit in teak simulate cabinet silver finished rotary controls
and pushbuttons with matching fascia, red mains indicator and stereo

ARISTON PICK UP

Complete with headshell
Listed price over £30.00

BARGAIN OFFER!!

Ariston pick-up arm manufactured in Japan.

OUR PRICE

Pty

£11.95

plus £2.50 p&p

jack socket. Functions switch for mic magnetic and crysta pickups, tape
and auxiliary. Rear panel features fuse holder. DIN speaker and input
socket 30 + 30 watts. RMS B0 + 60 watts peak for use with 4 to 8 ohm
speakers. Size 14%” x 10" approx.

100 WATT
MONO DISCO
AMPLIFIER

plus
£3.30 p&p

black ilfuminated tuning scale, with'matching rotary control knobs,
one, combining on/off volume and tone-control, the other for
manual tuning. each set on wood simulated fascia.

The P.E. Travelter has a 6 watts output, neg ground and incor-
porates an ttegrated circuit output stage, a Mullard IF madule
LP1181 ceramic filter type, pre-aligned and assembled and a Bird
pre-aligned push button tuning unit. The fhadio fits easily in or

reany To pLay £32.90
R|[THv](c

Qutput 100 watts RMS 200 watts peak

Brushed alumintum fascia and rotary controls
Size approx 14" x 4" x 10%, Five vertical slide

controls, master voiume, tape leverl, mic level, deck

tevel, PLUS INTER DECK FADER for perfect graduated change
from record deck No. 1 to No. 2, or vice versa. Pre fade level
cantrals {PRL) lets YOU hear next disc before
fading it in. VU meter monitors output level.

£76.00

plus £4.00 p&p

under dashboards

. Complete with instructions.

323 EDGWARE ROAD, LONDON, W.2

CONSTRUCTORS PACK 7A

Suitable stanless steel fully retractable locking aerial and
speaker {approx. 6" x 4"} is
available as a kit complete
Pack 7A may only be purchased at the same time as Pack 7.

NOTE: Constructor's pack 7A
sold complete with radio kit

FEATURED PROJECT IN PRACTICAL ELECTRONICS.

21E HIGH STREET, ACTON W3 6NG

AGTON. Mail Order only. No callers.
ALL PRICES INCLUDE VAT AT 15%

Al items subject to availability. Price correct at
1.11.80 and subject to change withoul notice

per pack,
p&p £1.00

£1.95
For further information send for instruction booklet
£1 5_20 including p&p. 20p plus stamped addressed envelope
NOTE:

Persans under 16 years not served without parent’s authorisafion

50 WATT MONO DISCO AMPLIFIER

Size appox 13%" x 5%" x 6%". b0 watts rms. 100 watts peak
output. Big features include two disc inputs, both for ceramic
cartridges, tape input and micraphone input. Level mixing controls
fitted with integral
push-putl switches
Independent bass
and treble controls
and master volume

£30.60

plus £3.20 p&p

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432, 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order unly. No callers GooDS DESPATCHED TD MAINLAND AND M. IRELANG ONLY
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Pocket Printer
H animex have launched what they

believe to be the smallest and
most versatile print and display
calculator in the world. The Micro
12267 features a 12 digit green display
plus full print-out capability ina 140 x
72.4x 23.5 mm package weighing only
260 g.

Ultrasound

new series of matched, low-cost

ultrasonic transducers from
Impectron are small, light and highly
sensitive. They offer excellent
performance in applications such as
industrial control and intruder
detection systems.

The EFR-OCB25K5 and EFR-
RCB25K5 are transmitter and receiver
respectively, with a nominal centre
frequency of 25 kHz. Sensitivity is
around —60 dBfViuBar with mini-

ETI JANUARY 1981

it uses standard 38 mm thermal
paper from its own paper store or
from a larger paper holder. The
keyboard includes a fully addressable
four key memory, percentage key,
item count key and single and double
zero input key. Print-out speed is 1.8
lines per second.

mum bandwidth of 3 kHz. Overall
dimensions are 1” long (body length
0.37") by 0.95” diameter for both
transducers.

Their internal construction
incorporates a compound vibrator
{ceramic chip plus conical aluminium
resonator) providing sensitivity and
bandwidth.

Delivery is ex-stock and
application notes for designers are
available from Impectron Ltd,
Foundry lane, Horsham, W Sussex
RH13 5PX.

B

Crystal Clear

mbit International’s four new
compact modules combine a data
decoder and LCD display for only
£19.95. Two versions (DM180/
DM?181), based on the ICM 7211,
provide simultaneous decoding and
display from multiplexed BCD inputs.
Hex or Code B displays are also
available. Power consumption is 3V5
to 6 V at typically 20 uA in either four
or 3% digit formats.
All the modules measure 60 x 30
x 7 mm (12.5 mm LCDs with integral
incandescent backlighting) and can
be supplied with a panel mounting
bezel. For further details contact
Ambit International. 200 North

Service Road, Brentwood, Essex
CM14 45G.

Beckman Instruments’ new
model 740 and 742 large area LCDs
feature as standard pin connectors
bonded to the display. The connec-
tors are also available separately.

The 740 features six digits (2"
high) with colons and decimal points
in a 275" x 1.2” package. The 742
offers eight digits, also 2" high with
colons and decimal points, in a 3.7 x
1.2” package. .

Power consumption is very low
— 50 uW for the 740. Both models
offer a wide operating voltage range
(3-20 V RMS) and are compatible with
available CMOS drive circuits.

For further information contact
Beckman Instruments Ltd,
Queensway, Glenrothes, Fife,
Scotland KY7 5PU.

iiiiinuig’g’ﬁﬁ
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Autel

EMIDATA and Autelca Ag, the
Swiss payphone manufacturer,
have got together to produce a new
pay-phone credit card system. When
the customer buys a card, its magnetic
strip is precoded with an agreed
credit value (a number of time units).

To pay for a call you simply
insert the card in a slot in the
telephone. Its value is displayed on a
digital read-out and reduced unit-by-
unit at the appropriate rate during the
call. When you hang up, the card is
returned coded with its reduced
value. If the value should fall to zero

during a call, the card is returned and
the display flashes for a few seconds
before automatic disconnection. The
card is then disposed of and a new one
purchased.

1



12

MICROS
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SOFTWARE

CP/M*

DISK
wWiTH | Man

MANUAL
Available on
8” IBM format &
5% for TUSCAN
& TRITON

TCL SOFTWARE
TCL Disc Basic
TCL Pascal
MICROSOFT
Basic-80 .. ...
Basic Compiler .
Fortran-80. .
Cobo!-80 . ..
Edit80

Macro 80
MICROPRO
Word Star

Word-Star/Mail- Merge £315/£16
€195

Data Star .. ..
Word-Master

DIGITAI;HESEAHCH
M1

KISS ... .....

SUPER SORT |

CBASIC2

280 Dav Pack

Z8I0. .. .

POSTMASTER
EDIA

6% S/Sided D/D
" peri0... ...

8~ S/Sided D/D
" per1Q. .

€12 Data Cassettes .

£56/£9
€120/£9

£185/£15
.£195/€15
£205/€15
£325/£15
£45/£10
£75/£10

£265/€15

/£25
£75/£15

€75/€£18
£95/€18
(£55/€10
£45/£10

.£180/€16
£125/£15
£75/€£10
£60/£12
£60/£7
. .£85/£10

£3.50
£29.50
£4.50
£35.00
50p

MAIL ORDER

TEL&MAIL ORDERS ACCEPTED

BARCLAYCARD| T
I
VISA

Advess
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Many other
types in
stock. Tel
for details

WE HAVE MOVED

TO OUR NEW CENTRAL LONDON SHOWROOM

59/61 THEOBALDS RD, WC1

FLOPPY DISK DRIVES

—

We sell all you

need cased or un-

cased. Cables &

connectors. Brand

new fully guaranteed.

Price

Single 5% Drive £195
Single 87 SA800 £395
Dual 5% PSU €59
Dual 8" PSU £76
Dual Cabinet & PSU 1x8" £665
Dual 8% Drive Unit £945
Dual 5% Drive Unit £440

TUBE HOLBORN.

Singie board will hold up to 8K RAM, 8K -
ROM, video interface Z80 processor —
170 and cassette intertace. 5 spare $100
expansion sockets for memory/disC ex-

pansion

System monitor,

resident

BASIC or CP/M system option. All com-
ponents available separately or ready-buift

NEW LOW PRICES

TUSCAN MAIN BOARD KIT ONLY £235

+ VAT

SAE FOR DETAILS

VIDEO TERMINAL

\ . 24xB0display

\ Pentland Video

Terminal full

features

professional

terminal. Full details on request

Price £596

$100 CARDS

NEW
L
1

oW
PRICES
18K STATIC KiT ASSM
withno RAM(2114) £ 62 £ 82
* BKRAM * £109 €130
* 16K RAM " £157 £178
8K static {16x2114 chips) € 48
84K DYNAMIC (4116}
with 16K RAM £149
with 32K RAM £189,
with 48K RAM £229
with 64K RAM £269 £285
16K upgrade 8x4116 £ 40
16/32K EPROM CARD
Without EPROMs
2708/2516 €63 € 89
FOC DOUBLE DENSITY
Double Density for 5%
or 8* Drives £€—- £195

€165
£205
£245

ALL OUR
PRICES
EXCLUDE
VAT & P/P

Uses any paper roll, fanfold,
single sheets, 96 character
ASCIl, 7 x 7 dot matrix, 50
CFPS, RS232 or parallel {/0

TRITON

8080 BASED SINGLE BOARD
system with EUROCARD

EXPANSION

SINGLE BOARD
PERSONAL
COMPUTER

Compiete Kitinct. PSU/Case/Keybd £286
Expansion Motherboard Kit £ 50

8K (2114} RAM Card Kit
8K 12708} ROM Card Kit

Expandabie up to CP/M
Disc System. SAE tor

details.

€97
€97

TCL PASCAL
FOR PET & CP/M systems

Put Pascal on your PET now
_Pascal conversion ROM €

Pascal manual

£

Complete package including

compiler

£1

20
9

20

OKTOOLS

Full range of wire wrapping ac-
cessories & boards & dip
jumpers etc. Visit our showroom
or send for our catalogue.
VERO

S 100 prototyping boards and fuil
range of accessories.

BOOKS

Complete range of microcom-
puter books and magazines on
sale in our showroom

Edge £4.00
Connectors
$100

DIP Switches
4 way 1
7 way £1.75
8way £180

DIP Plugs
14 DIL £ .65
24 DIL £2.20
400IL £3.60

DI SOCKETS
XAS)

40pin 40p

90p
1.10p

Zero Insertion
Force Sockets
16 way £4 95
24 way £6 00
40 way £9.50

D-Types
25W Male £2.80
25W Femnale £3.80
25W Cover  £1 80
Edge
Connectors
1156
2x 6way - 1
2xt2way - 3.
2x10way — 2.
2x15way — 3.2
2x18way — 3.
2x22 way 3.203.
2x25 way 3.60
2x30way 4 15
2x36 way 4.753.90
2x40 way 5.00 -
2x43 way 5 504 60

Insulation/Plercing
iibbon/Cables
I/OHEA (]
10way £2.20
20way £3.40
26 way £4.00
34 way £4.80
40 way £5.40
S0 way £6.00
60 way £6.50

insuiation Piercing
Edge Connectors
20way £3.60 d40way £5.30
26 way £4.00 50way £6.00
34 way £4.60

Insulation Plorclng

14 way DIP Flug
16 way DIP Plug
24 way DIP Plug
Ribbon Cable
PRICE/M
(;olouéag
1

DBWNR
BI8TESEI8

CATALOGUE
AVAILABLE

Catalogue svailable. Send B0p
& S.A.E. (A4 size).

59/61 THEOBALDS RD
LONDON WC1
TEL: 406 6240/2113
TELEX 444198,

CRYSTALS For MICROS

32 768KHz
100KHz
200KHz
1.0MHz
1.008MHz
1.8432MHz
2.00MHz
2.45760MHz
3.276MHz

SPERR2IRS

4.00MHz 2
4.43MHz 1
5.0MHz
6.0MHz
6.144MHz
7.0MHz
7.168MHz

70 10.00MHz

00 10.7MHz
16.00MHz
18.00MHz
18.432
36MHz
48.0MHz
100MHz

BIVERVBII
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Compu-copy

ank Xerox’s new baby, the Xerox

9700, offers the first direct link
between computers and the
xerographic process. From a digital
input, the 9700 can simultaneously
produce a business form and the
computer-generated text to go on the
form.

The input data can be received
online from an IBM mainframe or
off-line via nine-track magnetic tape.
Laser technology converts this data
into the selected typeface. At the
same time, the standard letter or form
is called from memory and the two
combined, using the same process,
printing on both sides of the paper at
the rate of two copies per second.
Output on A4 paper can be vertical or
horizontal, as necessary.

MAIN
MEMORY

A variety of standard type sizes
and faces are available, but the 9700
can also print company logos,
signatures and any other shape that
can be converted into a digital code
using the 90,000 dots per square inch
printing format.

Graham Clark, Managing
Director of Rank Xerox (UK), said that
he hoped to see 100 of the 9700s
installed in the UK within three years.
Xerox believe a 9700 installation to be
feasible in applications where
computer technology is linked to a
demand for more than 700,000 high
quality prints per month.

The system will be available
with a range of software for sale, lease
or rental, a 24 hour service support
and free operator training from
January 1st 1981. The minimum sale
price will be £184,650 and rental

options from £5900 per month-

(including 700,000 impressions).

181 |
DATA
CHANNEL | !

Control Subsystem

1 |
| |
{ .'-—b CONTROELNII'ER }
| I I !
| sranacten ot “
| CONTROLLER J
| |

SCANNING
LASER

Output Subsystem

il JfmeginclSabevstem il

| PAPER PATH
4 AUXILIARY
{| FEEDER

My
FEEDER

DEVELOPER

Xerographic Subsystem F

Functional Diagram of Xerox 9700 Electronic Printing System
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OOPS

Tech-Tips

Last month you may have noticed
that the drcuit diagram for the
Direct-Conversion Receiver made a

brave attempt to escape off the edge
of the page. We've reprinted the
offending end of the diagram, which
also shows the values of the
capacitors in parailel with ZD1 and a
recommended change to - the
capacitor jn series with coil L2.

33
8V
4 I+
o1 won] 1T Jzor
| e
BES

> 10 100k == ;_
< 100p /{500
820R

330p
CERAMIC
TRIMMER

L] .
Micro-Taping
Panasonic Business Equipment has

announced the introduction of the
Panasonic RN-Z01, a new low-priced,
mains/battery, two-speed micro-
cassette recorder. Features include
one-touch recording with cue and
review controls, which allow the tape
to be rewound or played on to locate
a particular piece of recording. There
is also a ‘follow-up’ feature, which lets
you start recording during playback
flwithout having to stop the recorder
irst

The RN-ZO1 measures only
14.25 x 64 x 2.58 cm, weighs only 270 g,
is fully compatible with the Panasonic
RN-195 transcription machine and
comes complete with a cassette and
carrying case for only £49.42 plus
VAT. It is only available through
distributors of Panasonic Business
Equipment. For details of local
stockists contact Panasonic Business
Equipment Ltd, 9 Connaught Street,
London W2.

[ ]

Colour Tuning
Mitsubishi Electric have intro-

duced a new FM/LW/MW tuner,
the DA-F630, with an unusual method
of tuning indication. When you tune
into a mono station, the scale
illumination changes from white to
orange. When you tune into a stereo
station it changes from white to green.
As soon as you let go of the tuning
control, a locking circuit

automatically engages to prevent

The front panel features soft-
touch switching for MW, LW, FM,
muting/mode and power, a five-LED
signal strength indicator and a single
tuning LED.

Sensitivity (FM stereo, 40 kHz
dev) is 16 uV, SIN (stereo, 40 kHz
unweighted) is 70 dB, THD (stereo, 1
kHz, 40 kHz dev) is 04% and
frequency response is 40 Hz to 15 kHz
{* 3dB). The DA-F630 measures 42.4

x 14 x 25 cm.
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SHARP
MZ-=50K

£460+ VAT.

*includes delivery within Mainland UK.

*includes 12 months guarantee.

*tested before despatch

*bona fide official orders welcome

Prices. "Nett VAT Totdl
MZ 80k Computer 48k RAM 460.00 69.00 52900
MZ 801/0 Interface unit 82.00 1230 9430
MZ 80 FD Dual Disk Drive 65000 9750 747.50
MZ 80 P3 Printer 43000 6450 494.50
' CP/M Operating System 20000 30.00 230.00
PC 1211 Pocket Computer 8200 1230 9430
CE 121 Cassette Interface 1200 1.80 13.80
ledger and stock control available free with full system purchases.

| enclose cheque/P.O. for:

Access: 5224 [T [ J[ 1 ] e
Barclaycard 27278 \CER | NI )
Name
Address

Post Code

Goods required

25 BRUNSWICK STREET,
LIVERPOOL L2 OPJ.
Tel: 051-227 2535/6/7

L §

-
E-

24 Hour — 7 Day ANSAPHONE SERVICE on 051-236 0707

e

Mail Orders to:
MICRODIGITAL LIMITED
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QUALITY DOES NOT HAVE

TO COST VERY MUCH!_

BECILER.
S

All models
multi-speaker systems

‘With controls, attractive woodgrain finish.

RMS ratings for 8 ohm.

10.35 10'' 3 speaker system 35 watts 23''

x 13" x 10%2" £

12.45 12" 4 speaker system 45 watls -

26" X 14%" X 117 . X: 5

12.60 12'* 4 speaker system 60 watts

262" X 14% X 11"

15.90 15" 5 speaker system 90 watts 28"

R IR DS RIVAE R .

(UK c/p £5.45 pair).
On

....... 79.95 pair

. £89.95 pair
. . .£115.85 pair
£135.95 pair

ion lo callers.

SCOTT 1516 STERED
FM/AM TUNER

HIGH QUALITY STEREO FM/AM
TUNER BY SCOTT OF USA.

Overall size 5* x 144 x 12", Brand new and fully
guaranteed al a special low price.

(C/P £1.55) : £38 95
.

On demenstration for catlers.

JVG BELT DRIVE
TURNTABLE

JVC TURNTABLE WITH FREE AUDIO
TEGHNICA AT100 STEREO CARTRIDGE.
* S shaped tone arm

* Belt drive

12" Piatier » Calibrated counter-balance

£29.95

1000's SOLD.

* Anti-static device
Size 12%" x.15%"

TV SOUND FROM
YOUR HI-FI

(C/P £1.55)
High guality TV sound converter plugs inte aerial
socket of yowr FM tuner. 9 velt baltery operated
(battery not supplied). Nothing lo look at ... . but just
listen!
(UK Post stc. 50p}

On Demaonstration for callers.
[As reviewed in ‘Popular Hi-Fi July 1979) £8. 50 1

SOLND

o 20 ISPEAKER

Professional sound hi-li speaker kits with high
sensilivity (89-02d8). Extended trequency response
(223 50-20kHz. 253" 35-25kHz]. Oesigned and
made in Scandinavia to the highest guality. All
supplied with complete cabinat plans. twaeters/
crossovers/lgads etc. % On Demonstration to

callers.

* Hi-Fi 223, 30/45 watl 3 speaker 8 system
........................ £43.50 pair

* Hi-Fi 253. 60/100 watt 3 speaker 8 systam
....................... £34.50 each

i-Fi 403. 607100 watt 3 speaker 10" syslem

....................... £44.50 each

* Hi-Fi 603. 80/150 watt 3 speaker 12" systam
....................... 64.50 each

(UK C/P £2.50]

COMPLETE RANGE OF SEAS

GHASSIS SPEAKERS ETC

ALWAYS IN-STOCK

ALSO STOCKISTS FOR

AUDAX, GOODMANS, KEF, PEERLESS ETC.

AUDIO ELECTRONIC

‘On Demonstration to callers.

PIEZO TWEETERS
>
4@
3 New low prices
Clean sound. very low distortion tweeters. No

crossever required. Suitable up to 100 watts — more
in series.

1 Mid-range horn for disco/pa/groups .. £6.95
2 Tweeter horn for hifi/disco/pa .. . ... E5.50
3 Popular hifi and disco ............ £4.40

4 Fattye hidi ... .. . 000 £3.50
C/P 50p [up to & items) )

STEREO ACCESSORIES

* 1987 HiFi Frequency Equaliser ... £49.95
* APM 200 Peak programme meter (twin scale)
............................ £39.95
* M33219 Twin Scale audio oulput meter £12.95
% MC350 Tape echo chamber ... .. .. £58.95

FREE CATALOGUE

Large range of

speakers/stereophen es/microphones/mixers/PA
equipment etc — and much morej

Plus huge range of test equipment.

ALL PRICES INCLUDE VAT

SEND LARGE 17%p SAE

ALL PRICES CORRECT AT 1.12.80 E&DE

Cubegate
Limited

30T EDGWARE ROAD, LONDON, W2 1BN, ENGLAND.

TELEPHONE 01-724 3564 OPEN 9-6 Mon-Sat
OR CALL IN AND SEE FOR YOURSELF
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IR Beam Alarm

Our IR Beam Alarm features a dual beam (R link. The two
beams, a few inches apart, must be broken simultaneously to
activate the alarm. So, you won’t have any false-triggering
problems when a fly lands on the transmitter or receiver. Mind
you, if you are visited by the East Lothian formation fly
ensemble, you've got problems. The link will operate over 10m
range and could form the basis of a comprehensive house
alarm system.

Digital Designers’ Circuit
Supplement

Only 10 years ago, relatively simple digital circuits
occupied acres of boards bristling with components. Now, very
often, there’s a single, special-purpose chip to do it all. Even if
there isn’t, a microprocessor can handle most contingencies. So,
digital designers face increasingly complex problems as more
and more functions are condensed into chip-size logic. Tim
Orr’s Digital Designers’ Circuit Supplement starts you off on the
road to making sense of it all.

Drum Sequencer

If you need a lot of banging in your life (perhaps you're a
musician), try your hand at the ETI Drum Sequencer. It's
designed in two distinct sections. The drum effects unit will
simulate high/low tom-tom and bass and snare drum voices,
manually triggered by, say, a loudspeaker sensor. The clever bit
is the sequential programmer, which will reproduce the drum
rhythm of your choice from the effects unit.

Look out for the February issue

on sale January 2nd

Crystal Calibrator

If you need a frequency standard for calibration purposes
anywhere in the 100 Hz to 1 MHz range, then you need the
February issue of ETI. Our Crystal Calibrator léts you determine
the frequency of an unknown crystal or produce an accurate
calibration signal for setting up and test applications — a useful
piece of test gear.

SPL Meter

For the first time in a UK electronics magazine, ET] features
an accurate, calibrated Sound Pressure Level Meter design
based on a special-purpose, but modestly priced, precision
microphone insert.

Use it to check absolute values of sound level or loudness
at home or work — Crossroads at 96dB can damage your
health! Use it to set up the graphic equaliser in your hifi system
— check that sound levels at all frequencies are equal in your
deep-pile, luxuriously upholstered, sound absorbing penthouse.
Build the ET1 SPL Meter at a fraction of the cast of commercial

units.

==

Stethoscope

ETI February also features our engineers’ stethoscope
design. This useful instrument can be used in a variety of
engineering applications to check for faults in moving parts —
pistons in cylinders, for example.

Bl

The ETI Roulette game
— the home casino.

Articles described here are in an advanced state of preparation.

changes to the final contents.
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Now out of twelve years' experience in electronics and communication comes the South Coast’'s own Computer Centre
Choose from our wide range of micro-computers and support material. ideally suited to the hobbyist about to enter
the fascinating world of computers. Personal callers or mail order weicome.

nadscom

Nascom 2—£225 . Comprehensive
starter system that grows with you
Powerful 280A 57 Keylicon solid-
state keyboard. TV or monitor

On board UART (6402) Parallet 1/0
with 16 hnes. Kit fully documented
BK microsott basic in ROM

Nascom Imp—£325. Plain paper

with standard specitication

Features. 60 lines/minute

Bidirectional printing Baud rate 110-8600

Nascom 1—£125 Kitform —£140 readybuilt. Full range
ot Nascom accessories are normally held in stock
Detailed specitication and full [ist available

Microtan 65—£69 6502

microprocessor. 1K Tanbug.
1K user RAM. Full TV display
20-way keypad. £10.00

Tanex—£43 7K RAM, 6K RAM,
8K microsoft basic. 32 parallel 1/0 lines.
2 serial. 1x20mA serial.
Cassette interface and motherboard. System Rack
—£49 1n black/tangerine brushed aluminium. Fult Ascii
keyboard with numeric keypad. £56.35.
Cabinet available at £20
Optional lower case pack—£9.48 Chunky Graphics Pack —£6.52

COMMODORE PET

Everything has been said about -—
PET A full range of accessories

and software (both games and

business) 1s heid in stock

8K Small Keyboard: £399.00

8K Large Keyboard: £425.00
16K: £499.00

External Cassette: 255.00#

"
Apple 16K video output only—£695.00. Disc
drive without controller— .00. Disc drive
with controller—£349.00. 16K add-on—£69.00.
CARDS: Prototy&lhobby card—£15.00. Parallel Printer Interface
Card—£104.00. Communications Card—£130.00.
High-speed serial Interface Card—£113.00.
Pascal Language System —£289.00.

+ FREE

Epsom T80 Printer: £349.00 S2NRAN

SHARP

M2ZB80—Sharp’'s dynamic
entry into microcomputers
Floppy disc units plus printer
now available

Dual Discs:£715.00
Printer: £475.00

video genie system

Easy-to-use BASIC language
means that programmes are
easily written for specific appli-
cations. Many prerecorded pro-
gramme tapes are available. TRS80 software
compatible. Great scope for the home, introducing
the whole family to the computer age. .

9” Monitor only £85.00
Epsom 80 Printer £349.00

SALE OF DEMONSTRATION EQUIPMENT

Centronics 779 with stand was £895.00 now £698.00 Computhink 800K
Dual Disc was £1145.00 now £895.00 32K PET was £695.00 now £598.00
16K Apple 11 was £695.00 now £589.00 All items sold with warranty.

BOOKS

Basic Computer Game—£5.50. Instant Basic—£7.20. Pet Revealed—£10.00
Library of Pet Subroutines—£10.00. Your First Computer —£5.95. Guide to
Basic Programming—£8.85. Basic Basic—£6.50. Advanced Basic—£6.00.
Programming Z80—£8.985. 6520 Applications Book—£7.95. And lots more.
Send for full list of microcomputer and electronics books.

Media C12 Cassettes—£5.00 for 10. 10x 5%" mini floppy discs—£25.00 Kybe or Memorex. Listing paper—£15 per box, 2000

sheets 11 x 92",

Printers: Commodore 3022, Epsom 80, Anadex DP8000, Qume. Service: Full service and spares for all eﬁulpment. Mlcr%)rocessor
ac

components 6502, ZB0A, 2716, 2114, etc_, etc. Large range of CMOS, TTL, Linear, Transistors, Ca
LEDs, Resistors—full {ist available. Monitors: Range of

tors, Sockets, Rectifiers,
Irect import U.S. monitors 12" b/w £139.95. 12" green/black £149.95.

Hitachi 127 £197, 9" £127. Under development—IEEE Intelligent Interface for Nascom, |IEEE Controller, to operate Nascom or

Commodore discs. Delivery January 1981.

ALL PRICES—ADD 15% VAT. DELIVERY: POSTAGE/ PACKING WILL BE NOTIFIED
BARCLAYCARD AND ACCESS ORDERS TAKEN BY PHONE

: ELEGTRONICS

7 CASTLEST., HASTINGS, EAST SUSSEX TN34 3DY
Shop hours 0900 to 1730 Mondays to Saturdays

Telephone: Hastings (04241 437875
Personal calters welcome




MICROBASICS

‘Speak to me only with thine software’. |

Henry Budgett discusses the monitor
program that ties together the
hardware from previous Microbasics.

yourself a real microcomputer, then think again. What you

have is a collection of hardware that will process, store and
transmit data but it has not yet been told how it should do it.
Whilst the average person will usually be working in a high
level language such as BASIC the actual CPU can only under-
tand binary numbers. Quite apart from the Interpreter that
translates the high level language instructions into the ap-
propriate binary codes there has to be a piece of software call-
ed the monitor.

The name ‘monitor is synonymous with the operating
system in bigger machines and performs the same tasks as the
front panel used to in the days when computers had pretty
lights and knobs all over them. The term ‘software front panel’
is still used in some literature to imply something special.

I f, at this point in the series, you feel that you have got

Monitoring The Situation

Before we take a detailed look at one particular monitor
and what it does it is necessary to understand the tasks that
should be done first. The monitor must be aware of the size
and location of the memory, the location of the 1/O devices
and, most important of all, how to start everything up in the
right way.

If we have informed the computer of these facts by
writing a short machine code routine and a look-up table that
details the various devices and their functions, we can now
proceed.

We will assume that our microprocessor is being driven
by an ASCII keyboard and that it will display the information
on a TV screen. How does the monitor know when a key has
been hit on the keyboard? The usual procedure is to operate
under interrupts. This is done by causing a special bit in the
CPU’s status word to be set whenever a key is pressed. The
monitor is continually looking at this bit, even if it's doing
something else, and when it detects it, whatever is currently
happening is suspended and the I/O portthat caused the inter-
rupt to occur is examined. It knows which one this is by means
of a wonderful device known as the interrupt vector. It can
now read the value of the key that was pressed.

What the monitor does with this piece of information
depends on the type of monitor that you have. Some are very
complex and allow all manner of special things to be done in
the way of machine code programming. The one | am going to
take a close look at is a good example of the kind of complexi-
ty that you can achieve within a very small space.
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FEATURE

M;aoun 65 with 'I'ANBUd and XéUG. '
Bugging Your Micro

For historical reasons monitors are generally given BUG
as part of their name. TANBUG is the standard monitor sup-
plied with the Microtan 65 computer and, along with its
enhancement XBUG, is the basis of the rest of this article.

TANBUG is rather special in that you can plug in either a
simple Hex keypad or a full ASCII keyboard and it will detect
which one is being used. For the sake of simplicity, assume that
the ASCI!| keyboard is used. As soon as the machine is reset by
means of the hardware switch, the internal hardware reset vec-
tor jumps straight into the start of the monitor. Being polite,
‘user friendly’ to use the jargon, the monitor announces its ex-
istence and gives you a character on the screen known as a
prompt. Within the context of a monitor, the prompt and the
cursor can be regarded as the same unless an error has oc-
cured and then a *?’ is displayed.

Before we can run any programs we first have to write
them and thus we need a means of getting information into the
memory and changing it if necessary. This is achieved by the M
<addr> command which opens the specified address and
displays its contents on the screen followed by a prompt. We
can now type in the code that we require to replace that cur-
rently stored, step back to the previous location, step forward
to the next location or go back to the monitor by pressing
respectively ESC, LF or CR. These apparently meaningless
mnemonics are ESCape, Line Feed and Carriage Return
respectively and are interrupted in various ways by the
monitor. Let us assume that you have written a program into
the memory of your micro using the monitor and that you now
wish to run it. In the case of TANBUG simply type ‘G < addr>
CR’. This tells the CPU to load the CPU’s program counter with

" the specified address, to load the stack pointer with the begin-

ning of the stack area in RAM and to start obeying the instruc-
tions. Clever stuff. (=
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Doing It Slowly

The trouble with programs written in machine code is that
they tend to run extremely quickly. We can slow them down
by writing delay loops but we can also use a monitor com-
mand which gives us single steps. Keying S sets the process in-
to onesstep-at-atime mode. After each step has been process-
ed the program stops and goes back to the monitor with a full
display of the CPU’s registers. You can execute the next step by
keying P for proceed. It must be noted that a program step is
not just the contents of one address but the complete instruc-
tion such as ‘jump to address A0QO".

Because the main cause of programs crashing is the
wrong interpretation of information in the registers, the
monitor allows you to adjust their values in much the same
way as you can alter the contents of the memory. Even more
common than that is the occasional ‘bug’ that lurks within the
code and only jumps out at obscure times. We can catch this
by setting a trap for it called a breakpoint. We generally know
where the bug comes from but we don’t know what causes it
to appear so we set the breakpoint to the relevant position in
the program and leave it running. When the bug appears and
takes the trapped route it trips the breakpoint and this causes a
complete printout of all the registers allowing you to find the
reasons for its sudden emergence. With the TANBUG monitor
you can set up to eight different traps, allowing bug catching
on a lavish scale.

Display Your Contents

Keeping track of the program in the depths of the memory
is made easy by having a list command. This allows you to
display memory contents on the screen in a regular format,
making the checking and copying on to paper easy. As the
final option in the TANBUG repertoire, we can calculate off-
sets. Because it is quicker to tell a program to jump back ten
steps rather than to tell it the absolute address, there is a
relative jump command which allows you to move up to 127
steps in either direction. To use this, merely key in the address
of the jump command, the address you wish to get back to and
CR. The monitor then gives you the HEX value for the relative
jump.

Saving The Day

The basic Microtan 65 is equipped with only 1K of RAM
and out of this must be taken the stack requirements for the
CPU and the monitor, the 512 bytes of video RAM and some
working space. The user is left with about 430 bytes for his pro-
grams although it is possible to use the video RAM area to
some extent. Because of this limited area it was not thought
necessary to include any cassette storage capability on the
CPU card; there isn't any space left anyway! Once one enters
the realms of expansion with the TANEX card, cassette I/O is
essential and the enhanced monitor package, XBUG, supplies
this and more.

XBUG is packaged in a 2K EPROM and gives the user
three extra functions. These are cassette handling, a line-by-
line assembler and a line-by-line translator. The latter two are
aljmost unique and, at this price level, give the system adistinct
edge.

The cassette-handling software allows the saving and
loading of named files as well as the verification of saved files
against the memory at two speeds. The slow CUTS (Computer
Users Tape Standard) 300 baud speed is generally used for im-
portant system files, and for any back-up copies because the
recordings made are inherently less prone to corruptions. That

18
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Fig 1. The monitor announces itself to the world and ‘prompts’ the user to do
something. The W is replaced by a ¥’ in the event of an error.

—

M100,0E,FF
Fig 2. Typing M100 CR opens the specified location and reveals the current

value OE. We have replaced this with FF and closed the location but we could
have stepped forward or back through memory by using other commands.

[
L0400,3

0400 A2 FF 9A E886 17 20 B7

0408 AOOF 2073 FE 88 10 A9
0410 20 8D EO 03 A9 00 85 00
| . B

Fig 3. The monitor will list the program from any given address in blocks of
eight bytes per line for up to 256 lines. Here we have selected three.

T
20
0102 20 FF 00 00 01

@‘

0102 20 FF 00 00 02 J ‘

L.

Fig 4. By setting the monitor to operate in single steps, we can inspect the con-
tents of each register in the CPU after each step before proceeding with the P
command. The registers are; next address to be executed, CPU status value,
low byte of the stack pointer, index X register value, index Y register value and
the accumulator value.

20 FF 00 00 01
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Ta00 €R)

0400 E8 INX b
0401 DD !

L

©)COPYRIGHT MODMAGS Ltd

|

Fig 5. Using the assembler, we define the starting address and the current
memory value is displayed. We have overwritten this by keying INX which has
been translated into its correct Hex code and the assembler has stepped to the
next location in memory. The prompt symbol !’ is used to identify the fact that
you are in the assembler mode and the ‘h’ to the extreme right is the ASCNl
character that corresponds to the Hex code. This acts as a check.

is not to say that the fast speed, of approximately 2400 baud, is
unreliable — one generally uses this for the convenience of
loading programs quickly; a program takes eight times longer
to load using the CUTS format. The manual gives the setting
up information in two programs which should be tried at each
tape speed. | use a manual level control tape recorder which
also allows the tape speed to be varied slightly, but the system
works perfectly on virtually any cassette recorder. The reason
that | chose a rather more expensive machine is not because
I've got money to burn, but because | receive programs for a
wide variety of machines and sometimes the speeds or recor-
ding settings vary, hence the need to be able to adjust my
system to that of the person who is supplying the tape.

Interpretations Supplied

As mentioned earlier the XBUGC monitor is equipped with
asimple assembler and dis-assembler. This allows the budding
machine code programmer to use assembly language
mnemonics rather than the actual Hex codes. The mnemonics
are effectively one step towards high level language program-
ming. They allow the programmer to think in logically soun-
ding ‘words’ rather than in specific Hex codes.

Civen a starting address and the appropriate commands,
the assembler will convert the op-code and its associated
operands into the proper Hex codes. It is quite intelligent too;
most common errors are trapped before they can be entered.

As a direct complement to the assembler there is a line-
by-line translator, which converts the stored Hex into the more
meaningful assembly language mnemonics. Itis called a’line-
by-line’ system because it needs to know the correct start or
else it will try to convert Hex data into assembly language
mnemonics. In some cases you can have enormous fun dis-
assembling a program to reveal another program which, ac-
cording to the translator, is complete nonsense! Don’t get me
wrong, I'm not criticising the limited capability of the
translator but rather pointing out that, for a 2K package, it
packs one heck of apunch. The nearest equivalent system that
I can recall is one supplied with the Rockwell AIM 65 and that
takes about 2K on its own just to give an equivalent assembler.
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FEATURE: Microbasics
The Next Step

Nowadays the almost universal introduction to high level
language programming is through BASIC. With a language
like this, a new piece of software is required — the Interpreter.
This is, if you like, equivalent to the mnemonic assembler in
that it converts the ‘English’ of the BASIC commands into the
Hex code that the CPU needs. To avoid wasteful repetitions of
the code, the BASIC will use routines that are already written
in the monitor, the cassette-handling routines for example.

This use of standard routines allows the BASIC program-
mer to call machine code programs from this BASIC program.
This is often done to speed execution of a program or to per-
form a repetitive chore. On my system there is no ‘Clear
Screen’ command in BASIC, so | have a standard machine
code routine for this stored in memory, which | call as re-
quired.

A Close Encounter

1 hope to be taking a very close look at one specific com-
puter in the next two episodes. As yet the computer hasn’t ar-
rived, but with luck next month will see the first part. The
reason for taking a ook at a complete computer is to try to ex-
plain the systems aspect, ie how all the bits and pieces fit
together, rather than continue to inspect the individual
elements. ETI

It's so easy and .tidy with the Easibind
binder to file your copies away. Each
binder is designed to hold approximately
twelve issues and is attractively bound
and blocked with the ELECTRONICS
TODAY INTERNATIONAL logo.
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 completed
coupon with remittance to:-

EASIBIND LTD., 4 UXBRIDGE STREET,

LONDON W8 7S2. Tel: 01-727 0686
Please aliow 3/4 weeks for fuifitiment of order,

S JERSIBIND

Easibind Ltd.4 Uxbridge St.London W8 TSZ.
Nat. Giro No. 5157552,

r—_—_-_---—— -1
»)
! Order Form !
ELECTRONICS TODAY INTERNATIONAL l
= i enclose p.o./cheque value ...........ccccuuen D00 =
l fOr woerreeeiiicieencens binders l
' Years required .......cccocueeenes l
l BLOCK LETTERS PLEASE l
| i
| :
| i
| |
i

l Registration No. 307469 l
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Warblés, bleeps, rising tones,
falling tones and key-shifted tones,
with or without vibrato — just a few

of the near-infinite variety of sounds
generated by our Multi-option Siren.

Design by Ray Marston. Project
development by Steve Ramsahadeo.

switchselectable operating modes and can generate

such a vast range of different sounds that it is quite dif-
ficult to adequately give a written impression of the full
capabilities of the project.

The heart of the unit is a tone generator that can have its
operating frequency varied over virtually the full audio range
by a single tone control. The frequency of this tone generator
can also be modulated by either or both of two more
generators, the first of these being a vibrato square wave
oscillator. Both the vibrato rate and vibrato depth can be
varied by individual controls. Thus, a little bit of fast vibrato
imposes a ‘buzz’ sound on the tone, while lots of slow vibrato
produces a sound like that of a tinkling piano key.

The second frequency-modulation generator is a very-low-
frequency (VLF) oscillator that can produce either a pulse or a
ramp waveform. Two mod shape controls allow the rise and
fall times of the ramp or the on and off times of the pulse to be
independently varied over a wide range to produce a wide
variety of frequency-modulation waveforms. The depth of
modulation is fully variable by a mod depth control.

Thus, with lots of symmetrical VLF ramp modulation ap-
plied, the circuit produces a ‘wailing’ American police<car
sound without vibrato, or the sound of a repeatedly scaled (up
and down) piano when lots of slow vibrato is applied. With a
little bit of symmetrical VLF pulse modulation applied, the cir-
cuit produces the familiar ‘dee-dah’ British policecar sound
without vibrato, or the alternate sounds of the repeated ham-
mering of one piano key followed by the similar hammering of
adifferent key when lots of slow vibrato is applied. The circuit
can, of course, generate a virtually infinite variety of sounds
between these extremes.

T his design has a total of seven variable controls plus six

Gating Facilities

In addition to all the above sound generating facilities
we’ve provided the ETI Siren with a number of gating func-
tions. The gate is driven by the VLF oscillator and can be used
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to disable the audio output signal during either the leading or
the trailing part of the VLF waveform or on alternate VLF-
generator cycles. To gain an insight into the functional effect
of this gating facility, imagine that the siren controls are set to
produce a symmetrical VLF ramp waveform with lots of mod
depth and no vibrato.

With the gating circuit turned off, the siren produces the
familiar wailing sound. With leading gating applied the siren
repeatedly produces a ‘peeow’ or falling tone sound followed
by a blank period. With trailing gating the siren repeatedly pro-
duces a ‘wheep’ or rising tone sound followed by a blank
period. With alternate gating the siren repeatedly produces a
wail sound followed by a blank period of equal length.

Thus, the gating facility effectively trebles the variety of
sounds that our siren can produce — and three times a ‘near-
infinite variety of sounds’ should be enough to satisfy anyone!

The Multi-option Siren circuit needs a 12 V supply, which
can be derived either from batteries or from the mains via a
suitable supply circuit.

All components are mounted on a single PCB to ease con-
struction. Begin by inserting all low profile components, ie
wire links and sockets, followed by resistors, diodes,
capacitors and transistors, observing the orientation of all
polarised components. Fit the ICs last, taking care when handI-
ing the CMOS 555.

If you decide to use the recommended Vero case, drill all
the holes to accommodate the potentiometers, switches and
loudspeaker vent. Fix the loudspeaker in the upper half of the
case and hold it in place with a few drops of the ever faithful
Super-glue. The PCB must be centralised, so that the two bat-
tery holders can be placed either side. To enable the holders to
fit in this way the battery connectors are not used. The power
connections are soldered directly onto the studs, so take care
not to apply excessive heat. A piece of insulating tape can then
be stuck across the connections to stop interference with the
front panel.

After a visual check, you will now be able to produce a
variety of sound effects that will span the galaxy; yes, youtoo
can have the best battery-powered bird caller in the land.
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PROJECT

R1
4k7

R2
33k

10k
VIBRATO
l’ NOTE:
. . 1C1.3 &4 ARE ICM7585
1621 CA3140
iC5.1S CD40278
#‘Ds Q1,34 4 ARE BC109
a2'is BC212L
! + G2y, D1 -5 ARE 1N4148
Te 1 5 06 1S TN4001
4700
ioon o
16 SPEAKER
" K 8RO TO 68R
3 B T 120R
3 cLK| TOTAL
3 T ]’
ALY €5a 1cse _r
OFF —1
sw2 I ' B (] 7"
GATING v e
s —s
7 9
04
!
ov

R16
22k

Fig.1 Circuit diagram.

HOW IT WORKS

The heart of the project is the tone generator designed around IC3.
This is a fairly conventional 555-type astable, except that C2 charges
via R13 and the constant current generator formed by Q2 and its
associated resistor and diode networks. Normally, the output of 1C2
(feeding D4) is at half-supply volts, so Q2 base is at a couple of volts
below the positive supply value. The operating frequency of 1C3 is
variable via tone control RV4. The output (pin 3) of the IC3 tone
1 generator is divided-by-two to provide a symmetrical waveform (via
1C5b) and the resulting audio signal is fed to the speaker via Q4-R17
and volume control RV7.

IC4 is wired as a perfectly conventional 555 type astable and is us-
‘ed as a vibrato generator, with its square wave output being used to
frequency modulate the {C3 tone generator via pin 5. The vibrato rate
is variable via RVé6 and the vibrato depth is variable via RV5.

1C1is also wired as a 555-type astable, but in this case the charge
and discharge times of C1 are independently varied by RV1 and RV2
respectively and the circuit operates at a very low frequency (VLF).
The output of the VLF oscillator can be used to frequency-modulate
tone-generator 1C3 via IC2 and constant-current generator Q2, the pin
3 output being used to provide pulse modulation and the C1 output to
provide ramp modulation. The depth of modulation can be varied by
mod depth control RV3, which enables the gain of IC2 to be varied
from near-zero (RV3 = zero) to approximately x2 (RV3 = 4M7).

The square wave (pin 3) output of the VLF oscillator can also be us-
ed to synchronously gate the audio output signal of the siren on and
off via Q3. When this transistor is driven to saturation (by a high bias to
R16) it kills the input signal to amplifier Q4.1f R16 is driven directly
from pin 3 of IC1, the audio signal is killed (gated off) when the VLF
output is high. If R16 is driven from the collector of inverter Q1, the
audio signal is killed when the VLF output is low. If R16 is driven from
the output of divide-by-two flip-flop IC5a, the audio signal is killed on
alternate VLF cycles.

SW3a

MAINS
[~ INPUT

u
v NOYE:
ov 1C6 1S 78M12 5
o : ! —O¢

sw3
O———0 ‘
s12y ON | +

Fig.2 Alternative battery and mains power supply options.

BUYLINES

:I'here should be no problem in obtaining any of the components used
in the ET! Siren. All should be available from mail order suppliers
advertising in this issue. If you have trouble obtaining a 68R
loudspeaker, Technomatic should b able to help.

ETI JANUARY 1981
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PROJECT: Multi Option Siren

PARTS LIST

Resistors all 4 W 5% c3 4u7 63 V electrolytic PCB type
R1,10,17 4k7 Cc4,7 470u 25 V axial electrolytic
R2 33k C5 1u0 63 V electrolytic PCB type
R3,4,5,9,12, c6 100n polyester Mullard C280
14,15 2k2
R6 2M2 Semiconductors
R7.8 47k 1C1,34 ICM7555
R11 10k 1IC2 CA3140
R13 6k8 IC5 40278
R16 22k Q1,34 8C109

Q2 BC212L
Potentiometers D1-5 1N4148
RV1,24 470k linear D6 1N4001
RV3 4M?7 linear
RV5 10k linear Miscellaneous
RV6 100k linear SW1,3 DPST miniature toggle
RV7 10k logarithmic sSwW2 1 pole 4 way rotary switch

Ls1 68R
Capacitors 4 Section battery holders (HP7 type) (2 off)
Cc1 4u7 35 V tantalum Vero Case (order code 202-210371)
Cc2 4n7 ceramic Knobs to suit (8 off)

RV1 + RV2 RV4 RVS RV4

WIPER WIPER

SW2 (—)
SW2 (ALT)
¥ A

SW2(+) EM:;‘ :

RV7

{VOLUME) \'?V\;IZER

SW1 (PULSE) I Rva LS1  sw2 RV5 RVE 1o
VIBRATO
Fig.3 Component overlay. EOMWEN DEPTH RATE ET'
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*\IDEQTONE*
Infroduces DIRECT SELLING-
the Ultimate 5. Discount!!!

~
CORAL cmrmoaesﬂ b
Fast becoming one of the ;
top names 4

MOVING COIL
UK's No. 1 Cartridge HEAD AMP

MC 81 £48.87 H300 £51.75
777EX £35 T100  £24.75

777E £25
Y MOVING MAGNET | HEADSHELLS
5555X £7.28 $100 £6

LOUDSPEAKERS

g 555E £14.22 $101 £7

The complete fully reviewed D 100 £38 666E £32.48 S200 £4
range of Videotone Speakers  Minimax 11 £44
which dominate within their GB3 £50

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

GBS £207 Sansui SR222 Mk2 £69.00

JVC LA 11 £64.00

MU 105-22 £29.30 JVC sLQ 3 £140.00

MU 105-12 £22.25
MU25C £17.39

A MESSAGE FROM VIDEOTONE
%ﬂycyfﬂm‘/ You will find that the products

advertised on this page are th. i
- e be
have eliminaaI;J:dfloarrmeoney, They are only low in price gé?:j:tleb\llse
el Thesge amounts of selling costs that other brands
o brochures.on = savings are passed directly on to you. We have
Gompmni o Y specific 1tem you may be interested 6;1 and
help yoq s c;:: staff of engineers at our London Showroomsat
comprehensive andoaz.g;grr;c‘)/r;srurper Bof ok ek ages s i
We carry out our own servicing anyd g;:dcgJ:Q:tncmg G

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

30 watt amp MC input SA4130 £75.00 = 0L
y.We a i ed to giving Val
Stereo Tuner ST4120 £68.00 purchase wnLecﬁ?,?ai;‘li'éi}°b‘é'c§ﬁ’fe“§“ B etz You "‘;’BLY‘e o
Cassette full features SC3200 £98.00 35!"3233,‘{‘&': "g."‘ competitive sources Sfik"f;éi&i“h"esxi°.‘3"y d
i mdirectly ourse) ridan
50 Watt amplifier WA7700 £77.00 Remember, you have 21 s 1S

Noonll,

Managing Director

period on all products. That s
the measure of our confidence.

20 Watt amplifier LA2020 £58.00

HEADPHONES SEND FOR OUR
/ HP 90 Headphone £12.65 LATEST FREE BROCHURE
" HP 80 Headphone £9.69 AND DETAIL LIST OF LOCAL

Superbly made with top flight SALES OUTLETS INTHE U.K.
performance.

BV IDEOCTON

g

ALL PRICES INCLUDE VAT
ETI JANUARY 1981

VIDEOTONE
98 CROFTON PARK ROAD,

1
E CROFTON PARK, LONDON SE4
| Tel01-6908511/2

Piease send me your Direct Selling Brochure and list of sales outlets.

Name

Address . -
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74176
74177
74178
74180
74181
74182
74184A
74185
74186
74188
74190
74191

1zp .74355
12p .

+ 14366

360p

74L500

15p  74t502

24p

20p

30p

40p

90p

27

27

17p

40p

22p

34p

30p

40p

4

17p 741538 38p
30p 74L542  70p
40p 741547  7Bp
36p 741551  24p
35p 74LS55  30p
17p 741S73  S0p
20p 741574  27p
60p 741575  36p
112p 741576 45p
12p 741583  70p
100p 741585  80p
93p 741586  40p
75p 741590  40p
80p 741592  70p
17p 741583  60p
17p  741S96  110p
17p 7415107 48p
17p 7415109 80p
17p 7415112 40p
36p 7415113 80p
30p 7415114 45p
34p 7415122 BOp
30p 7415123  60p
38p 7415124 180p
32p 7415125 50
50p 7415126 50§
100p 7415132  60p
8dp 7415133 30p
90p 7415136 55p
100p 7415138  65p
110p 7415139  75p
34p 7415145 120p
210p 7415147 220p
30p 7415148 175p
80p 7415151 80p
46p 7415153  60p
36p 7415154 200p
84p: 7415155 BOp
70p 74LS156  90p
65p 741S157 60p
180p 74LS158  60p
130p 7415160 80p
34p 74LS161  78p
55p 74.S162 140p
200p 741S163 100p
130p 7415164  80p
210p 7415165 140p
110p 745166 180p
Mp 7415173 110p
48p 7415174 100p
60p 7418175 100p
76p 7415181 320p
60p 74151390 100p
759  74L5131 100p
%p 7415182 100p
75p 7415193 100p
50p 7415185 140p
50p 7415196 120p
200p 7415197 80p
80p 7415221 120p
190p 7415240 175p
150p° 7315241 175p
130p 7415242 170p
70p 7415243 170p
70p 7415244 150p
120p 7415245 260p
90p 7415247 140p
80p 7415251 140p
70p 7415253 90p
190p 7415257 80p
100p 7415258 160p
100p 7415259 160p
100p 7415266 100p
100p 7405273 170p
120p 7415279 80p
130p 7415283 90p
120p 7415298 160p
200p 7415323 400p
240p 745324 200p
450p 74tS348 200p
120p 74(S365 48p
90p 74L5367 20p
86p 7415368 100p
90p 741373 150p
90p 7415374 150p
160p 7415375 120p
93p 7415377 180p
160p 7415378 1A0p
90p 7415390 120p
150p 7415393 120p
150p 7415399 200p
500p 7415445 140p
325p 7415670
120p 4000 SERIES
120p 4000 15p
100p 4001 22
100p 4002 20p
120p 4006

95p 4007

95p 4008

80p 4009

150p 4010

150p 4011

160p 4012

140p 4013

4019

4020 100p
4021 110p
4022 100p
4023 27p
4024 50p
4025 20p
4026 130p
4027 50p
4028 84p
4029 100p
4030 56p
4031 200p
4034 200p
4035 10p
4036  295p
4039 295p
4040 100p
4041 80p
4042 80p
4043 20p
4044 20p
4046 110p
4047 100p
4048 56p
4049 45p
4050 45p
4051 80p
4052 80p
4053 80p
4054  150p
4085 1250
4056  135p
4059  600p
4060 115p
4063 120p
4066 50p
4067  450p
4068 27p
4069 20p
4070 30p
4071 25¢
4072 25p
4073 25¢
4075 25
4076 107p
4081 27p
4082 27p
4086 72p
4089  150p
4093 0p
4094  250p
4095 95p
4096 95p
4097  340p
4098 120p
4099 200p
40100 220p
40101 132p
40102 180p
40103 180p
40104 99p
40105 120p
40106 90p
40107 60p
40108  470p
40109  100p
40110 300p
40114 250p
4502 120p
4503 70p
4507 55p
4508 290p
4510 99p
4511 120p
4512 80p
4514  260p
4515  300p
4516 10p
4518 100p
4520 100p
4521 250p
4526 108p
4527 150p
4528 100p
4532 140p
4534 550p
4536 3T6p
4538 120p
4543 180p
4553 320p
4556 72p
4560  200p
4569  250p
4572 a0p
4583 10p
4584 90p
4585  150p
4724 250p
40087  90p
14411 1100p
14412 1100p
14433 1100p
14500  700p
14599  290p
INTERFACE I
"ADb36A  £13
ADS61) 1400p
AD7524  600p
DM8123 175p
DMB131  375p
0PB304  450p
058835 250p
058836 150p
058838 225p
MC1488  75p
MC14B9 750
MMB8174 £13
25510 350p
75107 160p
75110 325p
75150  175p
75154 178p

75182
75322
75324
75325
75361

230p
300p
375p

NEW RETAIL SHOP

367 Edgware Road, W2
Open: 9.30—-5.30
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pages}

Understanding Sohd State Electronics
£3.50

(240 pages)

pages)
Understanding Mlcroprocessors (2:3

We carry a large stock of 74and 74LS TTLs, CMOS, Linears, Memones, etc. and can normally offer
ex-stock deliveries. We welcome inquiries for volume quantities both from locat and overseas

buyers

Please add 30p P&P & VAT 15%

Government, Colleges, etc Orders accepted

CALLERS WELCOME

Maon Fr 9 30

Saturday 14} 300 4 31

TECHNOMATIC LTD.

5 30

17 BURNLEY ROAD, LONDON NW10
(2 minutes Dollis Hill tube station) (ample street parking)
Tel: 01 -452 1500/01 450 6597

Telex: 922800

785 SERVES 2 48p1 2N3055 48p | 3N204 120p | BA 50V 8Op: §-
gg:ﬁnﬁs‘m 00 Gop 7451141 120p | 60p [ 2N3442 140p | 40290 250p | 6A 100v 100p, }
9302 176p 74504  60p 745124 300p 58p | 2n3553 240p | 40360  40p | 6A 400V 120p°
9308  318p 74505  75p 745132 160p 62p | 2N3565 30p | 40361/2 75p | 10A 400V 200p
9310 278p 74503  78p 745131 75p | aci@z/s 25p | BFR8I TIP32A  68p | ZN35B4 260p | 40364 1208 | 254 400v_400p,
1 e 71510 80 745138 22% [ arie  sop | BPX2O Ti3sk  aon| aN3%03/3 12 | 0400 1008 —
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CW Filter

ne of the most desirable features of a communications receiver is
a set of really good IF filters for the various modes of modulation.
Presumably due to the expense and complexity of such circuitry, thisis
lacking in many sets. In such cases it is often passible to obtain a worth-
while improvement in performance by using an audio filter with a
response tailored to suit the required mode of reception. A filter of this
type is of most help for CW (Morse) reception, where only a very nar-
row bandwidth is needed. In fact, an infinitely narrow bandwidth is the
theoretical ideal, since the CW signal is just a single frequency! In
practice, a bandwidth of a few hundred Hertz is necessary, since it is
very difficult to tune to a signal and stay accurately tuned to it with a
narrower bandwidth.
The circuit uses an integrated circuit audio amplifier (TDA2006) in
the non-inverting mode, with R2 and R3 being used to bias the non-
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