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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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'ELECTROVALUE

CATALOGUE ’81

as included FREE with December issue of
PRACTICAL ELECTRONICS

It's work-bench size for keeping alongside your favourite
journal for instant reference to stock and technical data.

N With more to choose from than ever - all the
[\ __, items you have learned to depend on being
Ewl 7 obtainable from Electrovalue PLUS MANY
AR g NEW ONES to bring Catalogue ‘81 bang up to
date. The V.A.T. inclusive price list that goes
A\ with it will hold for at least 4 months before
the next one is issued.
Yes - you will enjoy dealing with
Electrovalue - prices are keen - service
is tops.

Write, phone or call if you haven't yet got
R T Catalogue ‘81 - and you will receive yours

by return. (We pay postage). /

}*w\ AND YOU GET BONUS DISCOUNTS AND
FREE U.K. POSTAGE T0O, WHEN YOU

BUY FROM ELECTROVALUE. i

ELECTROVALUE LTO. (Dept. ETI), 28 St. Judes Road, Englefield Green, Egham,

Surrey TW20 OHB. Telephone: (STD 0784) {London 87) 33603 Telex: 264475.

AR R I S P e ﬂ
I-P|ease send me my FREE COPY OF ELECTROVALUE l
I CATALOGUE '81. l
| NBME oo E—" e
| ADEESS oo [

S -
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Rapid Electronics

@ Guaranteed same day Despatch
# Vast Stocks
B Competitive Prices

M Quality Product
B Free Catalogue

Pack Pack

A10 10 PP3 battery leads 50p Fi1 10BCI108 trans. 90p
A72 10 3.5mm jack plugs 80p F26 102N3704 trans. 80p
A73 103.5mm jack sockets 80p  F27 102N3819 trans. 190p
A74 10 Std. jack plugs 130p  HI11 20 IN4002 diodes 75p
A75 10 Std. jack sockets 170p  HS0 20 0A91 diodes 110p

A84 105 pin ISODINplug 120p  H60 100 IN4148 diodes 180p
A85 105 pin 180 sockets 100p H70 5 C106D thyristors 200p
C20 10 Min. slide switch 130p J10 200.2in.red LEDs 170p
C30 10 Push to make sw. 130p J15 500.2in. red LEDs 400p
C31 10 Push to break sw. 170p  J20 1000.2in. red LEDs 750p
C40 Pair Ultrasonics 350p J30 200.2in.green LEDs  280p
C32 Submin. SPST toggle 60p J50 200.2in. yellow LEDs 280p
C33 Submin. DPDT toggle 80p J80 4 FNDS500 CC displays 350p

C50 20 Texas 8 pin sockets 170p K5 5 741 op amps. 90p
C51 20 Texas 14 pin sockets 200p K40 1LM324 op amp. S0p
C52 20 Texas 16 pin sockets 220p K20 5 CA3140 op amps. 225p
E10 Resistor kit. 10 ea value sW K85 5 NES5S timers 110p

4.7Q2 IM.650 resistors 4 L8 54011 CMOS 130p
E34 10 10u 25V radial elec  50p L9 4013 CMOS 40p
E37 10 100u 25V radiat 75p L1l 4017 CMOS 75p
E44 10 lu 35V tantalum 100p L19 4049 CMOS 45p

E54 100.1 C280 polyester 50p  M20 Dalo pen 80p

B For quali at competitive prices by return of post Rapid

Electronics must be your first choice!

All prices include VAT. Please add 50p postage and packing
Send SAE for our complete catalogue.

Rapid Electronics Limited

“Hilleroft House, Station Road, Eynsford, Kent

DISCO LIGHTING
KITS!!

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

LK1 3 channel sound-to-light. LK2  3channel 3kW
300 w/channel 1v ~ 100w input £17.90 o voltage firing
£9.90 . 200mV — 100 watts input.

LK3 2kW slider dimmer
£15 §Q suitable for clubs/pubs. LK4 4 C;’_"“"‘;' 4"_W y
' A professional unit ¢/w £16.50 2ude- orward/reverse
FACE PLATE auto — two speed ranges.

Suitable case for
LK 1/2/4 £3.50
100w spots ES or BC
£1.50.
Coloured pigmy lamps
65p.
8m rope lights
£49

ALL KITS C/W
circuit. comprehensive
instructions & fult
parts guarantee

Carriage on above 70p

UNREPEATABLE HI-FI BARGAIN

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

Comprises:

* 64’ linen surround bass unit

* 5" mid-range unit

* 3 tweeter

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

Full instructions provided

Must be heard to be believed!!

£10.50 .- 2 kits for £20  Carr. £1 per kit

SAXON ENTERTAINMENTS en

327-333 Whitehorse Rd., Croydon, Surrey CRO 2HS.
(01) 684 8007

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

ETI JANUARY 1981



=*TUSCANS100

A 180 based S100 Computer System.

TUSCAN main board. The heart of
the system with Z80, video, Ram,
Rom, and /0 plus five 8100 slots for
expansion.

N ez
\ - “ of flrmwarzaange
TS g options available.
nascom:- MICRO-KIT
2~. COMPUTER
WITH
IMPROVED
16k B

RAM Bo-rd

only £335

+ VAT
Full after sales
- service
Firmware & MOS ICs Software

. Zeap Assembler (4, 1Kx8 EPROMS) £50
Nas Pen text editor (2, 1Kx8 EPROMS) £30
Expansion | {in kit form)

| 48K RAM £210 ® 32K RAM £175.00 |

16K RAM £140 ”

Houses two 5% ”

Professional case will house
the complete system

Two keyboard options
H|nged lid for easy access:

Available in Kit Form or Assembled “All components

drives for a
compact business system

EPROM CARD (NASCOM ble) KIT. Suitabl
for 18 x 2708 or 16 x 2718 or mixed 1 x NASCOM 8k
‘BASIC ROM £66.00. BASIC programmers aid.

Ls." locating tape £14.96.

NASCOM-1
12" x8" PCB carring 5LSI MOS packages, 16 1K MOS
memory packages and 33 TTL packages. There 1s on-board
interface for UHF or unmodulated video and cassette or "
teletype. The 4K memory block is assigned 1o the operating
system and wdeoaglsplay leavlng a 1K user RAM. The MPU
is the standard Z80 which is capable

ot executng 158 mstrucnong in. Nascom- 1 Kit Price

Plus
cluding all 8080 code.
Built price £140 + VAT. £+P1P% 3 VAT
NASCOM iMP
) NASCOM
L

Fully built and

PLAIN PAPER N
£ 3 2 5 PRINTER  styiish enciosure
for just £325 plus VAT.

INTERFACES WITH ALL MICRO COMPUTERS

The Nascom IMP {impact Matrix Printer) features
are
60 lines per minute.
@ Bi-directional printing.
@ Automatic CR/LF.

80 characters per line.
@ 10 line print buffer.
96 character ASCH set

NASCOM PRODUCT LIST + var }
/0 board kit less I/0 chips 45.00
UART + BAUD rate gensrator + crystal for l/O

board 18.00

Econographics kit for additional 128 char-

acters (N1 only}

Nascom 19" rack mounting card frame

for N1 and N2 32!

Nas-DA disassembler 3 EPROM for Nas-sys
7.

MK36271 8K BASIC in 8K x 8 ROM
Naspen VS in 2 EPROM

Nas-sys monitor in 2 EPROM

4 Games Tape

Nasbug T4 2 x EPROM

Tiny Basic 2 x EPROM

Super Tiny Basic 3 x EPROM

Super Tiny Basic upgrade 1 x EPROM
Tape Software

ZEAP 2 tape and documentation for NAS-: SYs 30.00
LSK BASIC tape and documentation for N1 15.00 J

RUNRINE
222888

1250

rTHE HENELEC DISK SYSTEM
FOR NASCOM and any other
280 8080 Microcomputer
with an  uncommutted P10

DISKS

® The Henelec controlier card plugs direct into a 280
P10 and controls up 1o 3 double-sided mini-tloppy
drives giving 8 maximum 480K system.

@ General Purpose FDC control software for
simple DOS or for CPM.

®Simple DOS software for NASCOM 1/2 under
NAS-SYS

®OR ROM CBI10S for CPM on NASCOM 1/2
incorporating the major NAS SYS teatures Maximum
60K CPM system

® New MD prom supphed for N2/CPM

TWO SYSTEMS

@ SIM-DOS “Foppy Tape Recorder” with 1 drive PSU
firmware, otc. Double sided £380 plus VAT
®CPM System with 1 drive, double sided PSU
firmware, otc. £460 plus VAT

@ Additional Drives with PSU £206 plus VAT ‘

Professmnal \

gLy ¢

ASCIHl Keyboards

Posr 621'535 * VA .
8¢

op

The ‘APPLE’ Computer Keyboard

52 key 7 bit ASCIl coded

Positive strobe + 5V —12V

Full ASCI1 characters

Parallel output with strobe

Power light on control

National mm 5740 chip. TTL output
Superbly made. Size 12x5.5x1.5ins
Black keys with white ledgens
Escape, shift. return and reset keys

Complete with circuit and dsta. Ideal for use with

available separately.

KITS

Demonstration from
NOW £235 + VAT

Complete Business System 48K Two 5" drives

\ 21481 .00

@@M@E@HM@

COMPUTER SYSTEMS

“MICRON"’ LEXSTOCK

the latest line in { £39600 }
superb productson i  inc. VAT
demonstration from {  BRITISH !
your London stockist i‘. DESIGN «‘f

6502 based microcomputer

VDU alpha numeric display
Powerful monitor TANBUG

8K RAM

32 parallel I/O lines

2 gerial 1/O lines

RS 232 C/20mA loop, with 16
programmable Baud rates

Four 16 Bit counter timers

CUTS cassette recorder interface
Data bus buffering

Memory mapping control

71 Key ASCII Keyboard, including
numeric keypad and with auto repeat
Including metal cabinets for both
keyboard and modules

Including power supply

\ 10K Microsoft BASIC /

CENTRONICS QUICK PRINTER

® © 00000 O0c0OOO

List

Price OUR

f459 PRICE
ncl. plus

VAT VAT

EXCLUSIVE TO HENRY'S £195
50% OFF MAKER'S PRICE
for: Software selectable 20, 40 and 80

column using 120mm aluminium-
TANDY, ised paper. 1 roil supplied.
PET, 150 lines per minute.

NAscowContromu parasile! data interface for
Nascom, Tandy, etc.
240 voit mains input. ASCH character set
Paper feed, and on/off select switches

MK 3880 (N280) 750

MK 3880-N4 (Z80A} 7.96

MK 4116 16K x 1 dy RAM as50 2718

MK 4027 4K x 1 dy RAM 226 [IM6402 UART

2102 1K x 1 static RAM 1.00 2114 1K x 4 static RAM
4118 1K x 8 static RAM 2.75 A

{including upper/lower case, $, £}. ® Accepts 83" Tangerine, Tmon Tuscan, Apple and most computers ‘BELL’ signal Wsight 10ibs Size: 137 x 104" x 43",
paper (pressure feed). ® Accepts 94" paper (trac- x stock from HENRY'S
tor feed).® Tractor/pressure feed. Baud rate from Thisis d'ef'ft"‘O'Y the BESIT “I:W ?UP‘P":’d‘ :)""" New MONITORS
Py | 1 1 | in manufacturer’s original jacking (anti-stati 20
(1;:.?0:,?“932?‘ of bE::'le'r:?e Pl (T oRes) Sy Just post remittance total £35.95 (incl. VAT and Post) New and Reconditioned
| IDEAL FOR WORD PROCESSING J k FROM £35 4
r Microtan 65 kit £6900 Tanex-assembled 1
LMicrotan 66 assembled 79 00 '_II'_anex ((expanged)kn ’ ]I?g ?,g 10K gxtondgd Microsoft
ower case option anex lexpanded)assmbld
Graphics option 6 52 Serial 1/0 option 12.87 LONDON STOCKISTS in ROM . ..£39.00
20 way keypad 1000 Tanram kit 34.00 MPS1 power supply 23.00 .
Full ASCIl keyboard 4900  Tomram assembled 3400 Mini Mother board 1000 10K extended Microsoft
Tanex kit 4300 Tanram {expandedlassbld 190.00 Mini Rack 43.00 in EPROM.......49.00

SEND FOR COMPLETE COMPUTER BROCHURE FREEPOST TO ADDRESS BELOW
" MEMODRIES Discounts 10% for 8, 15 % for 8, 20% for 16. ADD VAT.

ANBR®
2028

! ’ Official Ex
Educationn Ordon
Welcome
Computer Kit Division Our telex:
404 Edgware Road, London, W2, England |.E.D. ‘Mgg"::n:‘;klcn

on&

01-402 6822
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ELECTRONICS
TOMORROW

Dave Raven of Metac Electronics reports %™ g R

on the development and applications e—F =
= s = (FOCAL LENGTH}

of Surface Acoustic COHERENT Arerture ! \ ] -

Wave devices. g e

7 e

\\ "——

-~ —

Fig. 1 An integrated optical spectrum REINEOT:

analyser incorporating an acousto-
optic Bragg cell.

URFACE WAVE 1
RANSDUCER 5
A N

(©)COPYRIGHT MODMAGS Ltd

/l
MIXER

w

LOCAL
OSCILLATOR

station at Portsmouth) that wireless staff produced

the first “Tuned Shunts” receiving circuit at the beginning
of the 1900s. Ever since there has been an increasing demand for
higher frequency tuners, filters and delay lines. Surface acoustic
wave (SAW) devices have been with us now for over 10 years
and are in common use for colour television receivers. They can
be incorporated in bandpass filters for radio-frequency
receivers, TV intermediate-frequency amplifiers and frequency
synthesisers. Others serve as dispersive delay lines in linear
frequency-modulated chirp radar, microscan receivers, as
tapped delay lines in biphase-coded waveform generators and
correlators and as convolvers with memory and programmable
matched filters. Most of the applications for SAW devices
occur in the high-frequency range. Crystal and LC filters both
overlap the bandwidth and frequency range of SAW filters.

However, in the frequency region of 30 to 500 MHz and
bandwidth range of 01% to 30% only SAW filters
simultaneously offer reproducibility, reliability, low cost,
selectivity and small size. The techniques used for producing
SAW devices are similar to other solid-state devices so that low
cost and high repeatability can be achieved. Once the mask has
been designed, filters from one production to the next can be
easily produced with identical characteristics. On the other
hand, LC and discrete crystal filters require laborious tuning
procedures.

It was at HMS Vernon (the Royal Navy's experimental

102

Under The Surface

Until recently most SAW devices were fabricated on two
particular substrate materials, lithium niobate and ST-cut
quartz. lithium niobate can achieve a large coupling
coefficient but it has poor temperature stability. Frequency
shifts are — 90 parts per million per °C. So it is used mostly for
wider fractional bandwidth devices. A reasonable range of
bandwidths is from 3% to 50% of centre frequency.

Quartz has a zero temperature coefficient at room
temperature, but a low coupling coefficient. Minimum loss
filters can be fabricated for bandwidths below 4% . Wide band
devices are less desirable in quartz due to the much higher
insertion loss. The physical constraints of the size of the
substrate rule out filters at low frequency. A filter with a 100
MHz centre frequency, 40 dB side lobes, and a0.1% bandwidth
would require a four inch long substrate.

Thin Films

When comparing the fabrication of SAW devices to other
solid-state devices, it should be pointed out that single crystal
piezoelectric materials are not as easily produced in the same
manner as, say, silicon slices for microchip production. The
surface states of these materials are critical and, to enable
cheaper volume production of SAW devices, development
work is being carried out to produce thin film piezoelectric
material. Research at Nottingham University in the Department
of Electrical and Electronic Engineering is being carried out on
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pyoducing thin film piezoelectric materials. One such material,
zinc oxide, is of particular interest. o . COMPUTER CHESS
In addition to producing SAW devices it is possible to
exploit both the optical and piezoelectric properties of zinc CHESS CHALLENGER "7" (7 Lovelaotgame) .. ... ... Jp— t73.00
4 . . . . d SARGON. The most sdvenced chesa gama yet with sdd on module availability for other games
oxide. Work at Nottingham on producing thin film material (Our priee inc. FREE rechergesbls basecy pack) £234.00
. e . Q 8 Supar Dystem 3 (as rocommended by ETI) £134.78
using silicon with a layer of zinc oxide sputtered onto the CHESS TRAVELLER ... .......... ... ... .. R
surface has further shown that high quality device structures
can be produced. Suggested applications are integrated optical SENSORY CHALLENGER 8. The latest Chess Computer from America now mstock - P.O.A.

. . o SENSORY CHALLENGER 'VOICE'. The updated and more sophisticated version of the popular
spectrum analysers, acoustically scanned image devices, Vaice' Challenger Po.A.
convolvers with surface controlling junctions and storage :
correlators. One other piezoelectric material which showed || [ | EAPCIGEr.

g . . . T 1
promise was gallium arsenide. Work has been carried out to (c.,lﬁ,’fﬁf.'.’.f’.i.'ﬁ?.’;"fu",.,-Q'Tmmc...m.
produce a tapped delay line and, incorporated on the same | | £
slice, a field effect transistor which could be modulated by the wrexas r1ss oo 950 ;g;;g;;*f&cgmﬂe- avilable =
o
surface acoustic wave. P ke R iye
. STEXAS Y187 {Key Prog 8 mem. 150 Keystrokes/ S0 Prog Steps) £28.
Integrated Optics === T TV.GAMES
The development of electro-optical components is a major { Avans Conat.compiee it fo-atick contraliers. meins adapiors o/ plus 27 game cartidge I
new area for thin film technology and during the next 10 years PIILIPS conace compieewil f contcl s game carige .
integrated optics will become as familiar as integrated e e e | o s i i Y e e
electronic circuitry. Once again it is at the materials stage that ATEXAS 1180, (10 e 33 Frop Srepe St/ Sci e
most of this work is taking place and it will be largely TEXASTARILED, (SE/tat. ZCanWems) £23.00
determined by the fab"cation teChniqueS and Suitab!e ﬁ'm TEXAS T8I (Sci. 32 Prog Steps-Cos Mem + 80 Prog List Applications book) £25.00
structures. It has been known for some time that techniques LEARNING FUN GAMES
normally used in the production of electronic devices can also AN KRR s a Sl S TON] 4 1 3¢ " ——
be used to form optical waveguides and components. The TEXAS SPELLING B spating Comos idenl 5/ 10V0) L e
waveguiding is based on the creation of a localised region
having a higher refractive index than the surrounding medium, LANGUAGE TRANSLATORS
Ieading to mpdes of propagation in which the |ight underg_oes LEXICON (with 6 Long Modules — French /ialian/ German / Spanish etc. . .. ... £110
total reflection at each interface. Here once again, gallium e e oo erench Taban) Ematiamy il ES8
arsenide is a promising material for the development of -
integrated optics and, as with attempts to combine an acoustic Tersa T158/ 50 Coroni
device with an electrical one, gallium arsenide fulfills the vast I i o e ot o g Wi iy st e 1o be
majority of requirements foroptical circuits, in tl_'lg emission and o e gangsomTutlityjprogremy
detection of light as well as modulation and guiding. Further, it TR O ueirledes 33700
sl_'loul_cti be possible to integrate the optics and electronic Eﬁﬁiiﬁ :":E ::g',:,',:i):of,c‘g":’,"ﬁ:,:?ds :g;:,ﬁ
circultry. wi pplisd Starpucs i
The Generation Game CORDLESS TELEPHONES
. N N to-cdeta models from .. L. 40T )t X
Integrated optics can best be described as a kind of second- i i e 26 MG S S Mo A P -
generation optical fibre telecommunications. The first
generation employs multimode fibres and electroluminescent SINCLAIR/THANDAR METERS
diodes. The evolving field of integrated optics combines single- At peices in this section include VAT.
0 g 9 5 . = H SC110 £145.26: PFM200 £52.30, POM36 £32.90; TM352 £65.80, TM35 £112.30, TM353
mode fibres with laser diodes to increase information handling £86.40, TF200 £166, TG105 £86.50, TF200 £148.50, TP6OO £43 (Prescaler increases PFM200
L . 5 . up to BOOMHz), DM236 £55, DM350 £76.50, DM450 £102.
capacity, with control also at the optical level. The basic - —
building blocks for an integrated optical circuit have reached WINTER SALE
zg.advatrtmced séz:jte of development, where complete circuits are ) ;‘;%u&m & i::m.‘.‘.‘:‘:;"“’"""' charger. etc). PLUS
ing attempted. v
As always in high technology, a major role for integrated STEXAS TVBBC Corvimuoun peogram facily on sit 480 Program steps/60 mem even when
optics is seen in electronic warfare. An integrated RF spectrum T S o e e e U heres
analyser is used to detect RF pulsed signals from a dense signal ATEXABTIERC  RCI00C _surmblin CTa HED e SR L - e
spectrum. A leading application of integrated optics is in I @ e ProSE/SW) o oade
coherent optical signal processing. One approach to an G e e T e b 30100
integrated optical spectrum analyser incorporates most of the mrE e Tomen T
techniques discussed throughout the article, a piezoelectric WHPOTA Futly prog with Proise) .
9 . . o a RNPEIC (the newest calculator from HP) .. .
zinc oxide transducer and integrated optics. A radio frequency WP1E Card Ruader Printer stc. Modules
signal is mixed with a coherent optical-signal carrier in a device e roRRTUDERTe
known as an acousto-optic Bragg cell. The heterody_ned RF AT S B o) eI iaa il Tk EX3100
signal is converted by a transducer into a surface elastic wave TEXAS V138 HSoiSiac Marm) 9 2e3 ) Jenm § dee ey e £1700
that travels through the Bragg cell. The wave alters the e e (ACDITE%)
o . o A ompany / Hospits! end Government orders accepted by phone
refractive index, producing a grating effect that deflects the L L ey
optical beam. An array of photo detectors provides individual Export orders weicome. Air Freight/ Air Post Deivery. Quotations on reques:
reach - i Il
responses fo eac freqqency resolutyon cell ‘ TEL. 01-455 9823
SAW devices and integrated optics promise some very
exciting developments in the next decade and once again it MOUNTA'NDENE
demonstrates how important and closely related the whole
subject of physics is to electronics. ET] 22 Cowper St., London, EC2
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AND NOW A DIMMER
THAT MAKES TOUCH DIMMERS OBSOLETE

Two years ago TK Electranics launched a
touchdimmer kit. the TOIDOK, which made knob
controlied dimmers obsolete. This was such  + A ’

a great success thal many magazines Ve >
and more retailars soon produced . \ =
ARy

THE REMOTE CONTROL
STORY

We have designed the light dimmer unit
1o fit a standard wall box. the transmitter
to fit your hand and the price to fit your
pocket.

similar designs SO THAT OTHERS
MAY FOLLOW TK have designed

a touch dimmec kit with an Infra
Red Remote control enabling you 1o
switch and control the brightness

of your lights trom 1he comfort

of your armchair etc (as well as manually by touchmg the frontplate l
ar by using the TDE /X extension ki)

As with all ou kits, these come complete with all components.

including RF1 suppression, trontplate, a neon to help you find the switch

In the dark and a neat box for the transmyiter. The plastic honiplate has

no metal pads 10 touch ensuring complete safety and enabling the plate to =~
be covered with a decorative finish 10

blend with your room decor

ONCE UPON A TIME

if you wanted to control 8ny equipment remotely you had 10 buy a dazen logic ICs. chase around the shops for
crystals and expensive ultrasonic irensducers snd then spend a few days geiting the unit to work. Then one day
TK began stocking 8 new system. All you required was ane IC, a couple of i ¥ 1015 and s key d for
the transmitter and 8 couple of [Cs plus a few capacilars for the recewver, to give you up o 16 on/oft |digital)
outputs or 10 channels plus three anaiogue (0-10V) outputs. The SL 490 ransmitier/ encoder accepts inputs
from 8 keyboard {up 1o 32 way) snd encodes these into 8 pulse rain which may be transmitted using intra red,
ultrasonic, radio or even wire links. For the receiver you may use the SL480 pre-amplifier if you want an infra red
fink or 8 suitable pre-amplifier for ultrasonic or radio links;-and one of the ML920 series decoders depanding on ,
the number and type of outputs required. The only adjustment you need to make is la set one preset (by Irial of
with 8 ‘scope) and that's it.

In two years time
everyone will be selling
rernote control dimmers

but you can have

your TDR30O0K kit NOW for only

£14.30 for the dimmer unit and £4.20
tor the transmitter

For the more athistic of you the

s TD300K is still available at

£6.50 and the TDE/K at £2.00

DON'T FORGET to add

ML926 16-channél recsiverd

momentary binary outputs 1.40
MLI28 16-channel receiver, 4

laiched binary outputs 1.40
ML929 16-channel receiver, 4

LD271 IR Emitting Diode 38
SFH205 Photodiode Detector” K
SL480 1C Puise Amp. 1.70
SL490 32 Command Encoder /

transmituer 2.40

ML922 10chennel receiver
+ 3 analogue outputs 4.20

latched binary autputs 1.40

ML925. A decoder designed for model/toy control, prowiding a 2-speed drive moto: and three
position Istched sieering system or a vabicle with momentary action steering and a third motor. eg. gun turret.
winch. etc. Outputs also availabia for other facilities such as horn, turn indicators, headhghis, etc 2.10

To make things EVEN EASIER. we have desighed several new kits. — A
MK6E — Simpie Intrs Red TRANSMITTER. A Pulsed infra red source which comes complete with a hand held
4.20

plastic box. Requires a SV battery.

MK? — Intra Red RECEIVER. Single channel, range approximately 20 tt. Mains powered with a triac output 10
swilch loads up to SO0W at 240Vac, but can be moditied for use with 5 to 15V dc supplies and transistor or
9.00

rolsy outputs.

* Special Price® MK6 and MK 7 together. Order as RC500K
MK8 — Coded infra Red TRANSMITTER. Based on the SL490. the kit includes 2 IR LEDs, measures only:
5.90

8x2x1.3 cms and requires 8 9V (PP3) battery.

1250

MK — 4 Way KEYBOARD. For use with the MK8 kit, to make a 4.channel remote contrel transmittec.  1.80
MK10 — 18 Way KEYBOARD. For use with the MK8 kit, to generate 16 ditterent codes for decoding by the
5.40

MLIZ6 or MLI28 receiver (MK12) Kit.

MK12 — 16 Channel IR RECEIVER. For use with the MK8 kit with 16
on/oH putputs which with further interface circuitry, such as relays or
triacs, will switch up to 16 items of equipment on or oft ramotely.
Qutputs may be laiched or momentary. depending on whether the
ML926 or MLY28 is spacified. Includes its own mains supply. 11.98

Now you can buy sl the camponents you require for your infra red systemn

of complete kits from one supplier, a1 unbeatable prices, and live happily

ever after.

CT4000 CLOCK/APPLIANCE TIMER KIT

The (T8000 has

been designed to presel the state {on or off) of four

witpuits at tour (naes per day for up 10 7 days in advanCe enabling
the umt 10 guntrol tape :=corders. appliances, central haating, lights,
vie T times are sot on a C.17 hygh red LED display by means of ¢
hiyboad vl the oulput stales dre displayed on four LEDs. Each
wntput cdn switch up 10 20mA a1 9V For mains lodds usa our Soiit
Statir Helay Kit IMK2). The kit includes a PCB. keyswitches { C 4
Wit LED thsplay, transtormer. plus 3l other componants and o

sereen puinted and drilled box which can alsp accormmodale up to 4

Solul State Relav Kits £25.25

24HR CLOCK/APP. TIMER KIT

Switches any apphance up 10
1KW on and off a! preset
tites once per day Kit con
tains AY 5.1230 (€. 0.5"
LED display. mains supply.
display dJrivers  switches,
LEDs tnac PCBs & full in-
siuctions

CT1000K Basic Kit £14.90

CT10O00KB with white box (56/13 1« 71mm)}
£17.40

Reacy Built £22.80

LIGHTING CONTRO

Directly replace conventional light switch and control,
up to 300W of lighting. No mains rewiring. Insulated
touchplates. Easy to follow instructions.

TO300K TOUCHDIMMER. Single touchplate with
siternsta sction. Briet 1ouch switches lamp on and

off, langec touch dims ar brightens lemp. Neon lamp

helps find the switch in the dark E£8.50
TOE/K Extenswon kit for TD300K tor 2-way switch-
ing, etc. - ... £2.00
TSA300K TIME OELAY TOUCHSWITCH
Turns oft after preset delay (2 secs. 10 3% mizsa)'J
£4.

£.D300K Conventional Lightdmmer £3.20

DISCO LIGHTING KITS

Each unit has 4 channels (rated a1 1KW a1 240V per
channel) which switch lamps 1o provide sequencing
effects. controlied manuaily or by an optional opto
solated audio input.

DL 1000K

This kit featuras a bi-directional

sequence, speed of sequence and

frequency of direction change

being variable by means of

potentiometers. Incorporates

master dimming contral. £14.60

DILZ100OK

A lower cost version of the above,
festuning undirectional channel
sequence with spesd variable by
means of a presat pot. Outputs
switched only at mains zeo cros-
$ing points to reduce radio inter-
ference to mimimum. £8.00
Optional Opte Input

DLAL 80p
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Size 10+12-8.5 ¢cms
Colour: Black.

DIGITAL VOLTMETER/'
THERMOMETER.KIT ¢

Based on the ICL 7106 This
kit contains a PCB. resistors,
presets, capacitors. dodes, IC
3nd 0.5 iquid crysial drsplay.
Components are also included
10 enable the basic OVM kit 10
be modified to a Digitat Ther-
mometer using a single diode
# as the sensor. Requires a 3mA
7 9V supply (PP3 battery)
£19.50

MINI KITS

These kits form useful subsystems which may be
incarporated into larger designs or used alone. Kits
include PCB. short instructions and ali com

ponents.

MK1 TEMPERATURE CONTROLLER/
THERMOSTAT

Uses LM3911 [C to sense temperatuie {80'C
max) and uiac to switch heater 1kw  £4.

MK2 SOLIO STATE RELAY
Ideal for swiching motots, ights heaters etc
trom logic Opto-isolated with zero vollage
switching Supplhed without triac Select the
required riac from our range £
MK3 BAR/DOT DISPLAY
Oisplays an analogue voltage on a hnear 10.
element LED display as a bai or single dot ldeal lor
thermometers. level mdicators el May be
stacked 1o abrain 20 10 100 element displays
Requires 5 20V supply £4.7
MK4 PROPORTIONAL TEMPERATURE
CONTROLLER
Based on the TDA1024 Zero voltage swiich this
kit may be wired 10 tosm a  burst tre  power
controtier of a2 pioportional temgperature
controller enabling the temperature ol an enclos-
ure to be maintained o within0 5 C

3KW £€5.55
MKS MAINS TIMER
Based an the ZN 1034E Timer IC this kit will switch
a maios oad on {or ot} for a preset tme trom 20
minutes to 35 hours Longer o1 shurter periods
may be realised by mingr componeni chaonges
Maximum load 1 KW £4.50

TRIACS

400V Plastic Case (Texas)
3A 49p 16A 95p
8A 58p
12A 85p
6A with tnigger 80p
8A isofated tab &65p
Diac 18p

40p P&P and 15% VAT
10 your total purchase

MINI
TRANSFORMERS

555 Timer
741 Op Amp
AY.5-1224 Clock
AY-5-1230/ 2 Clock / Tuner
AY.3 1270 Thermometer
ICL7106 DVM (LCD drived
LM37) Dual 2 W Amp
LM379S Oual BW Amp
LM 380 2W Audio Amp
LM382 Dual/ low noise Preamp
LM3B6 250mW low valtage Amp
LM 1830 Flud Level Detector
LM2907 t.v Converter IB pun}
LM2917 t-v Converter (14 pin)
LM3909 LED Flasher s Oscuiator
tM3911 Thermometear
{M39141 Dot/ Bar Drive:
MM74C911 4 dignt display Conirolier
MM 74C915 7 segment-BCO converter
MM 74C926 4 digit counter with 7 seq 0/p £4.50
55668 Touchdimmer £2.50°
59263 Touchswiich 16-way
SN76477 Complax Sound Generatol’
TBAB00 5W Audic Amp
TBAB10AS JW Audio Amp.
TDA1024 Zero Voltage Switch
TDAZ2020 20W Auadio Amp
ZNYO34E Timer
AN ICs supplied with data sheets
Dara Sheets only 10p each device.

LEDS ™
0.1 Red
0.1" Green
0 1" Yeltow
‘
Standard mains

primanes 240V a.c
100mA secondarnes

Ractangular Red
Rectangular Green 20p
Rectangular Yellow 21p

DISPLAYS

9-0-9v
12-0-12v

D304 Redd 03" c.c. pin com-
patibie with DL704

DL307 Red 0.3 c 4. pun com.
pat:ble with DL707 75p
DL727 Duai 05" cs Red £150

30*759 Moulded in high impact ABS Supplied with lids
40 9 and screws. Black.
Q71 ! B2 95x71x35mm 5p

4077
e 83115x95x 37Tmm 985p

4093
4501
4511
4514

YW 10ohm-10M E12.

Rt B7 o 7§ RESISTORS
ZENER DIODES gouies!
(one value) 10p

sp 10 Packs
1%p {10 values) 80p

8 pin Bp
14 pin 12p
16 pin t4p

Soldercon Pins

400mW3 V.30V
13W 7527V

VOLTAGE REGULATORS

Available in 6V, 12V & 156V

Versions.
- 78L saries 100mA pos 26p

2

PD?(;"“- LY % 79L series 100mA neg 60p
0,002 N 78 series 1A pos. 52p
0.033
047
068
1
1

LM 3177 adjustable 1.2V-37V 1.5A £1.80

5

1N40O1 |A/50V

1N4004 1A7400V

1N5401 3A/50V

1N5404 3A/400V

1A 50V Bridge

1A 400V Brdge

3A 50V Bridge

3A 400V Bridge

(Bridge rectifiers are miniature PCB mounting types)

63V R 16V

BPPPERPPITRX
PPPUIIJITIIDNID

YMOS POWER FE
Tantalum {bead)
35V 01 VN1OKM 0.5A/60V (TO92).

[} 2; VNBEAF 24/60V (TO220)

TRANSISTORS

BFYS0
TIP31A
TIP32A
2N3055
2N3442
2N3819

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AY
CURRENT RATE TO ABOVE PRICES. 40p P&P MAJL OROER — CALLERS WELCOME
BY APPOINTMENT

TK Electronics

(ET1). 11 BOSTON ROAD
LONDON W7 3SJ.01-579 9794

1.000pfF
2.200pF
4. 700pF
10.000pF




8 Watt Audio
Amplifier

amplifier giving several watts of output with quite good quality.
This amplifier is based on the TDA2006 and gives about 8 W RMS into
an 8R speaker, or 12 W when using a 4R load. At most output powers
the distortion is typically only a fraction of one percent, but it doesrise
significantly at higher output levels.

The TDA2006 is in many ways like an operational amplifier, but it
has a class B power output stage. In this circuititis used in the inverting
amplifier mode with R1 and R2 forming a potential divider that biases
the non-inverting input to half the supply voltage. C1 filters out hum
and noise which might otherwise be coupled from the supply lines to
the non-inverting input via the bias circuit. The inverting input is bias-
ed by R4 and together with R3 this resistor forms a negative feedback
circuit, which sets the voltage gain and input impedance of the
amplifier. As would be the case with an operational amplifier, the
voltage gain is equal to R4 divided by R3 and the input impedance is
equal to R3. With the values shown this gives a voltage gain of 27 times
and an input impedance of 100k. However, within reason these figures
. can be modified by changing the values of R3 and R4. RV1 is the
. volume control and does of course shunt the input impedance of the
circuit as a whole (down to as little as 50k with the specified values).

As the TDA2006 has a supply ripple rejection ratio of 50 dB, it is
not essential to use a very well smoothed supply, but it is important
that the device’s 30 V maximum supply voltage rating is not exceeded.
The maximum average supply current is a little over 500 mA when us-
ing an 8R speaker and about 800 mA when using a 4R load. The
TDA2006 should be mounted on a substantial heatsink, but has ther-
mal shutdown circuitry, which protects it against overheating. It also
incorporates output current limiting circuitry.

Using a modern audio power amplifier IC, it is easy to produce an

NOTE:
1C1 1S TDA2006
D1 & 2 ARE 1N4148

o ) —0
+24V
R1
100k
D1+ e
) |2200u
c1 Tca
4u7| + § 100u
l:‘- [
R2
T 100k ° D2 ﬂ
LS1
48R
—)
ov

(©COPYRIGHT MODMAGS Ltd

West Hyde have one aim in life, to provide a practical solution

to the problem of electronic packaging. The fact of the matter

is that we have an ideal case for almost every project featured
in this magazine. In this advertisement it is impossible to
show you our whole range of nearly 1,000 different instrument
cases, or our extensive collection of tools and accessories.
Please complete the coupon and, in turn, we will send you our

free 80-page catalogue and price list.
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Address._.
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West Hyde Developments Limited, Unit 9,
Park Street Industrial Estate, Aylesbury, Bucks., HP20: tET
Telephone: Aylesbury (0296) 20441/5



3 CHANNEL SOUND/LIGHT STERED DISCO MIXER/PREAMP
CHASER Bea3
1831000SLE £32.70 | c-twme

£33.70
Magnetic or ceramic deck
versions — please stste
A high parformance
x sound to light system which
automnaticafly switches to a chase whan the music
ceases. Super sansilive with an anti # cir-
cuil, the urit will operate from practically any amp
and control up 1o 1 OOOW/channel 5Hz 10 70K. Con-

Qu&ﬂn‘&%

All the requirements of 8 stereo disco preamp on one
baard. lett and right deck mixers/tone controla/mic.
. ayto fade over decks/and P.F.L. The
unit can be used with sither LB00/150/250

rolzgbas /chase speed Full set of pots — £8.83
3 CHANNEL SOUND/LIGHT LPBAZ LBPA1
LB310005L ! £11.20 £19.50

A four channsl mixer
and tone stage for mics,
guitars, etc. Can be
used with any L8 amps.
Set of pots £2.74,

A stereo hi-fi preamp
and tone stage for mag,
p.uftape/tuner. e1c.

Set of pots £3.27,

LADIES WATCHES
5 function — Hours, mins, secs
day, date, back light, auto cal-

£22.70

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

2/4/8 CHANNEL CHASER

endar. Only ‘6mm thick. Ele-
gant matching metal bracelet.
Dress £8.95 Day £5.95

3-WAY ACTIVE CROSSOVER
LBACO1

£17.90

QUARTZ LCD LB81000LC

Atarm / Chrono-
graph. 22 funct-
ions. Hours,mins,

secs, day, date, g | Busamidivane

w ive crossaver witl

QUARTZ LCD month,1/10 sec £28.00 R iw stage bocster! Avallable with crossover pointa of 200
ALARM. 86 digit stopwatch split & . . or 300Hz. and 2K o1 3KHz (please specify) LBPSU!

An gl logic chaser sysiem supply tor LBACO1 {1 or 2).

lap modes, 12 &

hours, mins, secs,

for use with up 10 8 channets

ya

_ 4 at 1,000 watts each. Facilities include footswitch
day,datg24 hour 34 ht:)c::ralr:r?ndes' trigger and module cascading (16, 24. 32 channel. | L dzggwmi?r irzﬁ!f&sgg R
3 2 y
alarm with on/off etc.). chase speed and re-cycle delay. reait and fused. Hoavy gauge

indicator.

£19.20

A 4 channel sequence generator

for banks of lamps up ta 1 O0OW per channel. Two
speed controls, cross effect o provide settings
between seconds and rapid burst.

ONLY £12.95 heatsinks and rugged o/p d {ail operate oy
‘ 4 cHANNEL SEQUENCER 48;’::“';)! and rugged o/p evices (a operate Wn 10
26WRMS. | 100WRMS| 150W LMS{ 250WRMS.
LB41000LS Wheo60K| SMito25K | SHeto 25K | Shew 25K
0.07% THD 0.1% THD 0.1% THO 0.1% THD
9608 S/N 11008 SN 11008 SN 11008 S/N
825 18100 LBISD L8250
£11.20£19.70|£29.20| £43.50

Note ali models are svailable with aither S00mV or
775mV sensitivity, Please state when ordering,

LBRLDY
£6.20

A de-thump unit far use with any LB power amps.

e Vi

11000.D £7.20
Power dinmer units tor theatre/stage apolications up
to 1,000W per channel. with on board suppressing.
The unit is also available without rotarv pots for use
with slidurs

B31000L0 (no potsyE 18,005 1iders 7Hp eacn.

ROPE LIGHTS/DRIVER

1 AND 3 CHANNEL OIMMERS POWER SUPPLIES
L831000LD 8258 LB100Ps | LO1SePS |  LB280PS
Send s.a.e. for £11.20/£16.20| £19.00| £26.50
colour Brochure of ) PPEIZ0 | PPEIAD | mPe140 [ PRELIO
120 other bargains oy 1831000LD p—
i E
£16.20 g
Single channe! version £ q/'ln?

CELESTION LOUDSPEAKERS
(8 ohms)

~|QUARTZ LB41000LC-S 612.86 612100 G10-50
LCD Slim £24.20 (12 nch 85W) | 112 inch 100W) (10 inch 50W)
5 o/p ” 4
ELODY ﬁ::\rofnogrqph. £20.70 170/£2645 | £14.70 €170

unction.

LCO, Alarm/ L NEW — MINI MODULES — NEW
chronograph '6 di 't: ;"Af:‘""“"" Ingeniously Gesigned muni pre-amplifies ‘building
plays Yellow secs, 1gi edayeliow blacks™ for use in music and P.A. apglications. You

Rose of Texas

month, date,
day of week.

Blue/Green

choose the type and number of units you require for
your particular system and mount each module via ity

date, stop-| | ALL WATCHES CARRY A 1 17100  sec LMY Fre-am for mece, gutas ic
watch, duall | YEAR GUARANTEE. They come LBMM?2 Mixer for up 10 6 LBMM 1/2/3/4/5

complete with fully adjustable,
matching, stainless steel straps and

stop  watch
split and lap
modes, back-

ROPE LIGHTS

£45.40

LBMM3 Bass/boost/cut for aither LBMM 1/2/3/4/5
LBMM4 Mid-boost/cut for sither LBMM 1/2/3/4/5
LBMME Treble boost/cut for either LBMM1/2/3/4/5
LBPSU1 = 15V supply for up 1o 12 modules

demonstration battery fitted (this light Atou chanmetchaser up 10 ;foowue.;hannenwm: RSy 's%‘f";:x";"gs’%g?‘;ifamg:"ﬁ_ i
H J a nd tngger facihty. i nput  Signal by A Sl
battery is not guaranteed). Please | N ONLY e T e s | B s 8 Fe0n e P o,

add 60p for each spare battery
required. Send cheques/P.O.'s,
quoting watch/watches required to

HGBUMOUR ulD
=

78 CASTLE STREET,
MELBOURNE, DERBY,
DE7 1DY

£7.95

|

Please add50p&p
per order.
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sound, light eftect The umit will controf up te 10 rapes
with chase sperd and trigger level control

M|m Module Discount, Any types belween 10and
24 {guantity)—20% 25+—30%

ELECTRONIC MOOULES

PROFESSIONAL ENGINEERING BY
PROFESSIONALS

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

Each module js manufactured from the highest quality
components. fully tested, supplied with a connection
and circuit diagram and guarantsed for twelve
months

All prices shown are VAT inclusive. Pisase include
50p post/packing except whera individually
stated. To mail order. send cheque/P.0./
rogistered cash or Access number. C.0.D. service
£1 extra. For the new Autumn catslogue send 50p
(Full spec. shown).
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THE ZX80 COMPANION

Second Edition—THE MONITOR REVEALED

This best-selling Sinclair ZX80 manual has now been extended to
include a detailed explanation of the monitor, routines and entry
points. Send £10 cheque /P.0. to:

LINSAC
68 Barker Road, Middlesbrough
Cleveland TS5 5ES
‘Send s.a.e. for latest catalogue of ZX80 programs — games,
educational and utilities — in lower-priced packages.

Also available: ZX80 Monitor Listing’

Codespesd Electronics

P.O. Box 23, 34 Seafieid Road, Copnor, Portsmouth, Hants. PO3 58J
New, full spec. devices

:* L2 8 84 8080002802208 d¢800¢d0d¢a s

SPECIAL OFFER ‘
* LED ALARM CLOCK MODULE with bright 0.7"" LED display and switched alarm *
output. Just add mains transformer and time setting switches for operational clock. At the
* special price of €4.89 whitst stocks tast. With data sheet. Ca1. No 206 *
IS TSI TTETTEE TNV YNS SN RS
SOUND EFFECTS MODULE Brand new, designed for ‘Spaceman’ toy. Gives 5 audio / visual
programs. Requires 8 ohm speaker (not supphied). 88p. Cat. No. 108
SIMULATED LASER CANNON for spaceman 1oy. LEO on moulded 6'' lead with mini jack
piug. Fits socket on Sound Eftects Madule Only 20p each
GIANT LED DISPLAY Common cathade, non-Multiplexed super 4 digit LED clock display.
Lots of ather uses too. Onty £3.95 each. Ca1. No. 204.
DIGITAL MULTIMETER CHIP Builds into high accuracy dvm or panel meter. Requires
additional circuitry. With data and circuit. MM5330 only £3.55. Cat. No. 404
POLARISING FILTER MATERIAL 0.006" thick plastic llm. Any size cut — even 1 sq. inch.
Max. width 19", any length. Only 3p per sq. inch. Cat. No 701
DIGITAL ALARM CLOCK CHIP MM5316 alarm clock chip. With data £2.38. Cat. No. 203
LED DISPLAYY Rad. common anode 0.3" digits with crisp, brnight segments, 14 pin DIL
package. Super value at B2p. Cai. No. 313.

MiINI 8 DIGIT LED DISPLAY 8 dign. 7 segment caiculator style display. Common cathode,
muluplexed, with 0.1 high digits. #9p each Cat. No. 312

20 KEY KEYBOARDS. Calculator keyboards, excellent key action. 20 keys per board. 2
keyboards for 99p, Cat. No. 101

0.1 LED WRISTWATCH DISPLAY. High brightness display in ‘legless flatpack’ style
package. Requires fairly fine soldering. With data. 9p each or 2 for £1.50. Cat. No. 209.

TV SOUND TUNER
ETI SEP 80 PROJECT

All parts availabie /send for list
ALSO
No. 1 for Teletext Kits
TV Spare Parts and Components

Callers welcome at Shop Premises

MANOR SUPPLIES

172 WEST END LANE, LONDON NW6 1SD
TELEPHONE: 01-794 8751

Near West Hampstead Jubilee & British Rail Stations

MOMENTARY SWITCHES Minature push button switches {spring loaded) with one
normally open contact, Super value a1 15p each. Cat. No. 703,

SLIDER SWITCHES A miniature shde switch with 2 pole change-over contacts. All brand
new. 18p each. Cat No. 702.

2102 MEMORIES (static RAM's). A snip at 99p each With data. Cat No. 102

RESISTORS 1 ohm to 10 megohms E12 series, 2 ohms 1o ) megohm £24 series. Yaw, 5%
2 Yzp each or Bp tor five of same value

CAPACITORS 25V elactrolytics 1.0. 2 2. 4.7, 10uf, Bp each. 22, 47uF, Bp each. 100uF,
10p each. 220uF, 12p each. 470uf. 18p each

100v Mytar 0 001. 0.002. 0.0033, 0.0039. 0.0047uF, 8p each. 0 01, 0.022, 0.025,
0 033uf. Tp sach. 0.04. 0.05. 0. 1uF . Bp each

100v cormmic piate 1.8pf to 4 7pf, Sp each. 56pf to 4700pf, 8p each

TRANSISTORS BC207, 16p each. BC251B, 18p each BD135. 28p each BN 136, 28p
each.

DIODES 1N3470, 4p eachor 25 for 5Op. 1N40O3, Speach 1N4144, 3peach. IN4151, 5p
each or 10 for 35p.

CALCULATOR CHIiP Nortec 4204, 4 function and canstant. Not compatible with our calc.
kybds. With data and calculator circuit, 80p. Cat. No. 408

BRIGHT ORANGE DISPLAY 9 digit. 7 segment gas discharge display 0.25" high digits.
With data. only 78p each. Cat. No. 310

Untested ltems
FLUORESCENT CALCULATORS Manutacturers rejects. Most repairable but no guarantees.
10 function with full memary. With ‘repaining calculator’ info £2.50. Cat. No. 107
LED DISPLAYS | [l LED displays. 0.127"" digits.
common cathode, 10 for #8p. Cat. No. 311,
POST AND PACKING PLEASE ADD 40p {OVERSEAS ORDERS ADD £1)
MORE GOODIES IN OUR CATALOGUE. SEND MED!IUM SIZED SAE FOR YOUR

) 10 seven

lLors

SATISFACTION GUARANTEED L ITEMS OR FULL CASH REFUNDED

VAT PLEASE ADD 15% TO THE TOTAL COST OF YOUR ORDER
(INCLUDING POST AND PACKING).

ET1J
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The Crimson range of amplifier modules are built to very high standards and have eamed an enviable
reputation in every field to which they have been applied. The boards come ready built and tested
(guaranteed for two years) and can be used to advantage where high quality signal amplification is required.
The power amplifier modules range from 60WRMS to 310WRMS with up to twice this amount in bridge
mode. All feature substantial heatsink brackets which can be bolted to any available heatsink or the
Crimson purpose designed types. Input sensitivity is set at 775mV and power supply requirements ar
catered for by one of the three Crimson toroidal power supplies. The Pre-amplifier module (CPR1) i
basically a phono amplifier with sophisticated circuitry incorporating R.I.LA.A. equalisation. Also on
board is auxiliary amplification for tape and tuner inputs. A separate module (MC1) is also available an
gives the required boost for low output moving coil type cartridges, External components required are
potentiometers for volume and balance, switches for signal rcuting and a regulated £15v D.C. power
source (REG1). Complimenting this range, are the electronic crossaver modules X02/X03 which, with a
special muting board {MU1) can be incorporated in all types of active speaker systems.

Numerous applications are possible with Crimson modules. For example, a complete Hi-Fi Pre & Power
amplifier of 40-126WRMS/channel can be built using our Hardware kits (see Hobby Electronics review,
August 1980). Alternatively, Mono or Stereo slave amps of up to 500WRMS can be built into proprietory
flight cases, while other uses include active loudspeaker systems such as designed by R.l. Harcourt in
Wireless World October/November 1980. Further details of how to use the modules are contained in the

Users/Application Manual available at £0.50,
P ATIO
Type Q/PBohms® O/P4ohms®  PSU HiSinks Slew S$/N Sensitvity  TH D ityp) FR Size
38 CPS1 50mm ovhis 110dB T75my 00035% | 5Hz SOKhzi 3d8) 80 - 12025
CE!‘?& el 70 CPS3 100mm Hovius 11048 77%mv 00035° 15Hz 50Khzt 3dBr 80 - 120- 25
C£1008 6 CPS3 100wy Wvjus  110dB 775my. 00035% ) 5Hz50khs( 3ab1  BD -V - 25
CE1704 85 21 CPSE IS(ImmFMI Wvpus  110dB 17%9mv 00035 15+ %0Khs( 3981 80- 120- 25
CE1I08 125 CPS6 180mmfFMY1 30VAS  110dB 176mv 00035% ) SHz SOKh/ ) 381 80-120- 25
P, 250 CPS6 ™2 VS 11008 7BV 00035~ 1 5Mz 50Knet 30B) 161102 . 35
CPRNSH Output 7Imv REGY T B 008 2 &’\V’ MS 0 008 201 20K0z 138- 8035
MCHS: Output 2mv REG) 65018 70uvf150 0 008%, 2007 2060 80120 3%
X02 X03  Outpul 775 2500V REG1 . 9v.u3 908 MV 00V . C overpe et 150 50}-_{
*Power outputis quoted WRMS and is given for two modules run off the same power supply. Higher

owers are obtainable if using one module per P.S .U, or if using a stabilised P.S.U.
DR D FRO O

g BV BARCLAYCARD
Powe: Amplifier Modules Power Supply Modulos Hestsinks
CE 608 2000 CPS1BOVAI £1950  Somm 1170
CE1004 £2450 CP521150VAI £2350  100mm 270 VISA
CE1008 12750 CPSB1250VA; £3000 150 350
CE1704 £3500 REG! t9 30 FM 00
cerros ¥3500 IR 250 FM2 0
Pre.Amplifiar Modul Active Ci
£3400 XOZ 1900 P Amp
CPR1S 44 50 x03 12835 Power Amy
MCY 2600 MUt t? Thetmal Cutouts
MC1S 13700
AEYOR - 4694 0 n
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MICROTYPE MODEL 3 CASE
Ready cut for SUPERBOARD/UK 101, NASCOM 2
and blank for HOMEBREWS

Produced in black ABS Plostic, complete with fixings and instructions,
space for PSU, expansion, force feed fan, numeric pad and
additional keys.

£24'50 + p&p + VAT
NPS1 NUMERIC PAD

for SUPERBOARD/UKI101 only
A 0-9 numeric pad in kit form, complete with
switches, caps, PCB, plug ond socket, cable and
full instructions.

£11.95 + p&p + VAT

- D Please send me a Model 3 cose ot £29.90 inc.
My micro is

D Please send me a NPS1 numeric pad for my Superboard/
UK1I0) ot £14.32 inc.

= '
‘-‘ Please send me your full literature. | enclose SAE.

{Pleose enclose your name and address with cheque or P/Q)

MICROTYPE

PO BOX 104 HEMEL HEMPSTEAD HP2 7QZ

- Wilmslow
Audio

THE firm for speakers!
'SEND 50P FOR THE WORLD'5 B8EST CATA-
‘LOGUE OF SPEAKERS, DRIVE UNITS, KITS,

‘ EIRS$SSOVERS ETC, AND DISCOUNT PRICE:

‘

e

"AUDAX - AUDIOMASTER - BAKER - BOWERS & WILKINS
! CASTLE - CELESTION - CHARTWELL - COLES - DALESFORD
. DECCA - EAGLE - ELAC - EMI - FANE - GAUSS - GOODMANS
'HARBETH - ISOPHON - {.M.F. - JORDON - JORDAN WATTS
'KEF - LOWTHER - McKENZIE - MISSION - MONITOR AUDIO
:MOTOROLA - PEERLESS - RADFORD - RAM - ROGERS
'RICHARD ALLAN - SEAS - SHACKMAN - STAG - TANNOY
| VIDEOTONE - WHARFEDALF "~

Bt

A

WILMSLOW AUDIO

35/39 CHURCH STREET
WILMSLOW, CHESHIRE

Tel. 0625-529599 FOR MAIL ORDER AND EXPORT OF
DRIVE UNITS, KITS, ETC.

Tol. 0625-526213 (SWIFT OF WILMSLOW) FOR HI-FI -

Available August 1980
This is the most advenced TV
gare in the world.
Expandable

2xt year into o full
microcomputer.
COLOUR CATALOGUE
AVAILABLE WITH
DETAILS ON ALL THE
CARTRIDGES

COMPUTERS

NEW RANGE
AVAILABLE
AUGUST 1980
We specialise in
computer chess
machines & stock
over 13 different
models from

£20 to £300

DGE

COMPUTER

Plays 1/2/3 or 4 Hands
Problem Mode

Audio Feedback
Instant Response
Auto scorekeeping

<

/ /OMAR1
ey OMAR 2

From £38 to £108. Send for further details.

MMON

COMPUTERS

CHALLENGER
GAMMONMASTER

DRAUGHTS

COMPUTER

Solves Problems
Rejects illegal moves

BEEEES]
SEEEE )]
BEETA A
DA<
EEREXE ]S

HAND HELDS + CARTRIDGES

machine you awrt. *

MAIL ORDER SERVICE - Free postage & Packiny

TELEPHONE & MAIL ORDERS  accept

Access ®* Barclaycard * A an Expeess ® Diners Chlub

CALLERS WELCOME aur shop oo Weitng  Demonstoat ons ifa ty

Oonen t-om Gam-5pm Mon-Sa: 19urr Tpm Wed)
GUARANTEE - Ful 12 munths + Atter Saies Support!
e hrochures gn al: products Please o us know what you are stenarg et oy ot wee v 1 Sedd vy et
cover.ng Most garmes on the markes

108

* HAND HELD GAMES

SILIBA 5U2

SILICA SHOP LTD.. Dept. ETI.1
1-4 The Mews, Hatherley Road
Sidcup, Kent, DA14 4DX

Tel: 01-301 1111

LEISURE

*CHEAP TV GAMES
* TELEPHONE ANSWERING MACHINES
* AUTO DIALLERS

. ACETRO ’
G T ESTURT™ | SALCULATORS ¢
0l range! 4 Jevel machine L WATCHES
gz:’;’::::ﬂ'rludgegl:sls tatng which £7778 + VAT » PRESTEL

RADOFIN
TELETEXT
Add on Adaptor

£173 + VAT

24-TUNE
DOOR
BELL
£13.65
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ETIPRINTS

047B  Vocoder Internal Excitation  Sep 80

T o

BUYLINES

Sheets for Sep 79, Dec 79, Jan 80 and April
- July 80 are temporarily out of stock.
Earlier ETIPRINT sheets are available.

Send a cheque for PO (payable to ETI)
for £1.20 per sheet with details of the
project for which you require an ETIPRINT,
and the month and year of publication to:

ETIPRINTS,

ETI,

145 Charing Cross Road,
London WC2H OEE.

ETI JANUARY 1881

ETIPRINTS offer you the easy ETIPRINTS are made from our
way to produce high quality original artwork ensuring a
printed circuit boards. Each neat and accurate board. We
ETIPRINTS sheet contains a set thought ETIPRINTS were such
of etch resistant rub down a good idea that we have
transfers of the printed circuit patented the system (patent
board designs for several of numbers 1445171 and 1445172).
our projects.
PARTS LIST -
040A ETI 80 VCO/VCLFO Feb 80 Speed Control
DTM Switching Board
040B  ETI 80 PSU Feb 80 RIAA Preamp
Tuning Fork
Hi-Lo Filter 047C  ETI 80 Envelope Shaper Sep 80
Coin Toss TV Sound
Survival
041A  Audiophile Driver Amp Mar 80
VCA 048A  Sustain/Fuzz Box Oct 80
Signal Tracer Flash Trigger
Heater Controlier Main Board FM Radio Control Receiver:
Electromyogram (Top side)
{Bottom side)
041B ETI 80 VCM Mar 80 FM Radio Control
Heater Controller Sensor Transmitter
048A  ETI 80 Dual VCA Aug 80 048B  Vocoder Slew Rate Controt  Oct 80
100 W Power Ampilifier Vocoder Output Amp
. Vocoder nput Amp
046B  Capacitance Meter Aug 80 Vocoder PSU ‘
US Alarm Vocoder LED PPM Display
BGM 100 W Amplifier
Logic Tester 048C  Cassette Interface Oct 80
100 W Power Amp ETI 80 Monitor Amp
047A  Digital Test Meter Sep 80 049 AF Generator Nov 80

Multi-Option Board
Space Invasion PSU

HOW IT WORKS —

Lay down the ETIPRINT and rub
over with a soft pencil until the
pattern is transferred to the
board. Peel off the backing sheet
carefully making sure that the
resist has transferred. If you've
been a bit careless there’'s even a
‘repair kit’ on the sheet to correct
any breaks!
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NEWS: Digest

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
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PCB Foil Patterns
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PCB Foil Patterns

(Above) Universal Timer.

MODMAGS LTD

Publishers of:

ELECTRONICS TODAY INTERNATIONAL
HOBBY ELECTRONICS
COMPUTING TODAY
VIDEO TODAY

MM Design & Print, one of London'’s
youngest and most progressive graphics

agencies, urgently requires an
experienced process camera operator for
its rapidly expanding magazine and
publicity work. There will be an
opportunity for the right person to get
involved in other aspects of production.

An attractive salary is offered, depending
on age and experience.

If you're young, eager to learn
and don’t mind hard work, then
ring Diego Rincén on 01-437 1002.
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PARNDON ELECTRONICS LTD.
Dept. No 22, 44 Paddock Mead, Harlow, Essex CM18 7RR. Tel: 0279 32700
RESISTORS: /4 Wait Carbon Film E24 range £ 5%u tolerance. High quality resistors

made under strictly controtled conditions by automatic machines. Bandohered
and colour coded g

£1-00 per hundred mixed. (Min 10 per value) -
£8.50 per thousand mixed. (Min 50 per value} M
3

Special stock pack 60 values. 10 off each 555’9/ §

DIODES: iNs148 3p each. Min order quantity — 15 items.
£1-60 per hundred

DIL SWITCHES: Gold plated contact in fully sealed base - solve thase °“*’Z§%
_programming problems. >
4 Way 86p each. 6 Way £1-00 each. 8 Way £1-20 each

DIL SOCKETS: High quality. low profile sockets.
8pin— 10p. 14 pin- 13p. 16 pin - 15p. 18 pin— 19p. 20 pin - 25p.
22 pin—29p. 24 pin - 35p. 28 pin - 39p. 40 pin - 57p.

ALL PRICES INCLUDE VA.T. & POST & PACKING — NO EXTRAS
K MIN ORDER - UK. £1 00. OVERSEAS £5 - CASH WITH ORDER PLEASE /

Electronic Kits for the Thrifty!

Build 50 Interesting Projects on a P.C. Chassis with surplus components from your
*‘Spares-Box.”

EXPERIMENTER’S PRINTED GIRCGUIT KiT

Contents: 4 small boards to suit the enclosed designs Etching Powder, Resist Paint,
Solvent, Degreaser and Etching Instructions, also 50 Circuit Diagrams, Chassis Plans and
Layouts for simple Crystal Sets, Transistor Radios, Transmitters, Amplifiers, Intercoms.,
Radio Contral, Metal Detector, Photoelectric and Ultrasonic Alarms, " Perpetual Motions',
Light-Beam Telephone Instruments, Testers, Gadgets, etc. You can build at negligible cost
with "“Surplus’* or reclaimed parts and transistors you already have.

Price: £1.70. Postage and Packing 30p.

PHOTOELEGTRIC KIT

A kit of basic parts to build a simple |.R.-sensitive Photoelectric Switch Contents
Phototransistor, Transistors. Diode, Resistors, Connector, Latching Relay. Chassis Board,
Case. Screws and full instructions.

Price: £4.50. Postage and Packing 50p.

OPTIGAL KIT

A kit of parts to build an | R. folded-beam Projector and Receiver to suit the above kit.
Contents 2 Lenses, 2 Mirrors, 2 45-deg blocks, Infra-Red Filter, Lampholder, Building
Plans. Price £3.70. Postage and Packing 30p Both kits together make an invisible-Beam

T EXPERIMENTAL ELECTRONICS

335 Battersea Fark Road, London, SW11 4SL
Send s.a e for full details of ail kits and circuits
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T 741604 10p LINEAR BC109C 10p | TIP30 3sp -

741510 21p LM 301 A-8 28p BC147/8 T 2N3054 49p
7400 12p §55 21p | BC149 7p | 2N3055 40p
7401 13p CMOs 556 s8p | BC159 8p
7402 13p | 4000 18p 708-14 29p | BLISB 8p ! s
7403 13p | 4001 18p 71014 38p | BCI1B2/3  8p DIODES B
7404 14p | 4002 18p 741.8 17p | BC184 sp | IN914 3p A 4 i q . &
7405 18p | 4006 75p 74714 80p | BC212/3 gp | IN4148 2p 4.9 A %
7408 18p | 4007 18p 7488  38p | BC214 sp | IN4001 4p )‘ 3 b WL 4
7410 18p | 4011 19p 72314 3sp | zTx214 sp | IN40D4 Sp )
7414 BOp { 4012 18p | ca3ods  88p | BC327 18p | IN40OS Sp
7428 40p | 4014 88p | Ca3os0  7sp | 8C328 18p | IN40O7 T
7442 82p | 4016 42p | ca3140 50p | BC337 18p | INS401 14p
7475 asp | 4017 69 | omasoo  asp | BC338 14p | 079 »
7476 38p |.4024 850p | mc1310P 110p | BCS47 o
7485 99p | 4030 50p | MC1458 40p | BC557 9% oPTO
7490 3sp | 4035 98p | TBAS00 sop | BCY70/71 13p | OL704 110p
7493 3sp | 4043 20p | 18AB10 oBp | BLY72 13p | FND500  ®6p
7494 78p | 4044 80p | TLOBY 33p B8D131/2 38p
74100 110p | 4047 95p | 11082 80p | BD135/6  38p LED 0.2"
74121 32p | 4p51 76p 8D139/40 38p | Red 10p
74161 89 | 4066 BSp TRANS BFY50151 189p | Green 13p
74L500 18p | 4069 20p | BC107/8 gp | BFYS2 19p | Yellow 13p
741502 18p | 4085/6 70p | BC109 op | aD161/2  40p | Clis 4p e e S

0.5W Res. Carb. Film 61. E12 rangs 100-10m 1V2p. Polyesier Caps 0.015-0.068 &p. 01-0 33 8p. :}T‘x‘:‘;‘m‘mi‘gxﬂ
0.47 8p. 0.68 9p. 1.0 13p, + Eheciennie. NORFONA & Waalling Sie
AR Full 8 Guaranteed, C.W.0. 30p P&P. Mall order only e ic. Yromer % omput
OLD ROAD, KGERTON, BOLTON BL? 980 BikoAw

THE ZX80 MAGIC BOOK £4.75

For machines with 1.3K RAM. New edition 3 contains 20 plus programs including one
which allows you to make music with your ZXBO, and games such as Moon Lander.
Hammurabi, Othello, Hexpawn and Animals. Aiso sections on How it Works, Plotting,
Using USR, Converting other BASICS, and Hardware Notes including circuits for static
and dynamic memory extensions and |/0

A complete Kit, including S-Dec, wire & battery, for the 16 projects described in Tom Duncan’s
book 'Adventures in Elactronics’ publishad by John Murray. No soldering. Adopted for class
use in many schools: and & welcome gift for ages 11 upwards.

With book. £21.69

Without book, £19.84

23 + 23 WAY zxso EDGE GONNEGTOR. £3 ‘ glear pictorial instructions fgr maklr:lg the following: RAIN DETECTOR, INTERCOM, MORSE
MICROPROCESSOR POWER SUPPLY. £29.30 ' B, B L NOMIE SIREN, TIviE A, COUNTER, FIRE ALARM, "

Cased. assembled and tested. 240V AC input. Stabilised outputs + & — 1 2V @ 350mA And now available:
oy ¥ BN G, | ADVENTURES WITH MICROELECTRONICS
- A similar Kit including ‘Bimboard’ and Integrated Circuits. Suitable for the complete
Asc" KEYBOARD- £39 Il'lc. VAT. P&P begmrl\er, or those who halve aiready enjoyed ‘Adventures with Electronics’.
Brand new, assembled and tested. 60 keys arranged in typewriter style stepped rows, With book, £33,11
auto repeat function. UC + LC coded. S A.E. FOR DETAILS Without book, £31.11
Canversion Kit:  With book, £26.90
ALL PRICES INCLUDE UK DELIVERY & 15% VAT Without book, £24.90

Cash or cheque with order, please, to

TI M E D ATA LT D " E UNILAB LTD. Clarendon Road,
57 Swallowdale, Basildon, Essex « Tolophone (%géths‘;'siggland"
Prices include carriage and VAT and are correct at time of guing 1o press. 2]

-

M— e —" 3,
MAIL ORDER ONLY OPTO/ 4041 86p | 7473 *18p | AC1I51 17p | BD121/3 78p | TIP36A  200p
; ELECTRONIC 4042 80p | 7474 #26p | AC153 25p | BD124 81p | TIP36B  210p
DELTA TECH & co IN5777 | BEp | 4043/4  99p | 7476 %2Bp | ACI76  22p | BD131/2 40p| TPA1A  60p
. 0CP71 65, 40‘1,75 1ggp 7476 30p | AC187/8 22p | BD13510 TIPA2A  80p
ORP12 40, p | 7480 32p | ACI87¢  30p | BD140  40p | TIP2955  70p
62 NAYLOR ROAD, LONDON, N20 OHN DL704 4049 S§0p | 7485 80p | AD149 *50p | BF178 33',: TIP3065 *30p
Tal. 445 8224 VAT Inclusive Prices DL707 40508 50p | 74B6 18p | AD161/2 40p | BF179 19p | ZTX107/8 12p
Pleaae add 25 for PaP 0.125" &0.2" 4066 60p | 7490 «28p | AF114 30p | BF180 34p | zTx109 12p
CERAMIC CAP (BOV) NE555 26p | LeDs: | 4068/9  22p | 7491 §7p | AF124 3sp | BF181 8p | ZTX300/1 14p
33 pF 0 4700 pF ap NEES6  #4Bp | Fod 13p | 40708/1 22p | 7492/3  30p | AF125/6 35p | BFIB3 34ap | ZTx302/3 18p
POLYSTYRENE CAP (50V) NES66  140p | Green l8p | 4072/3  22p| 7494 50p | AF127 36p | BF184/5 25p | ZTX304  23p
10 pF to 1000 pF 5p SN76115N #80p Yellow 18p 4081/2 28p | 7495 40p | AF139 40p | BF194/5 12p | ZTX311 18p
POLYESTER CAP (100V) TBAGA1B 200p 0.125"Clip 3 4086 80p | 7496 37p | AF239 44p | BF196/7  12p | ZTX500/1 18p
1 nF t0 68 nF Bp; 100 nF 150 nF 8p; 220 TBAB00 . 78b | 92hmig T 3h | 4810 100p | 7497 200p | RC107/B  10p | BF19B 10p | ZTX502  20p
AF 9p; 330 nF 10p; 470 nF 11p; 680 nF TBABI0S 110p ., P | 45118 100p | 74100 60p | BC109 10p | BF200 23p | ZTX503  17p
12p; 1uF 14p, 1.5 uF 18p; 2.2 uF 20p; ZNA14 90p DIL SOCKETS 4516/8 105p | 74105 43p | B8Ci17 23p | BF2248 14p | 2TX504 24p
3.3uF 1Bp¥x; 4.7uF: 15p* ZN1034E  220p 8 pin *8p | 4520/8 106p | 74107 22p | BC140 20p | BF244B  %22p | 2N696/7  20p
14 pin *9p | TTL 74109 34p | BC142/3 30p | BF25B 28p | 2N698 20p
ELECTROLYTIC CAP (uF/V) 160in  wiop | 7400/1  18p | 74110 a0p | BC147/8 10p | BF259 a0p | 2N706 14p
1/251047/25 8p; 68/257p; 100/35, | DAQDES 18 pin 160 | 7402/3  1ep | 74118 84p | BC1a3  10p | BFR39  30p | 2N9I4 20
150/25 8p: 160/25: Sp: 200/12 o7 8 | on 20p | 7404/5  16p | 74121 25p | BC157/8 12p | BFR40 20p | /N918 3sp
8p; 250/12 7p: 220/ 25 10p; 470/ 25. OAg1 7P | 54 pin 21p | 7406 18p | 74122 30p | BC159 12p | BFR79 32p | 2N1302/3 35p
500/30 10p*; 470/40 mini 16p; gﬁggg g" 28 pin 28p | 7407 25p | 74123 §0p | BC167 14p | BFRBO 20p | 2N1304  38p
640/16: 8p; 1000/10 8pw; 1000/25 INGT6 5" 40 pin 36p | 7408 22p | 74125/6  42p | BC169C 13p | BFX29 25p | 2N1306  30p
24p; 1500/25; 24p¥; 2200/6.3 10p* A P 7409 13p | 74132 65p | BC171 10p | BFX84 25p | 2N1308  3Sp
ZENER DIODES (400mW) 2B 4p | THYRISTOR 7410 13p | 74141/5 48p | BC173 6p | BFX85/6 20p | 2N1613  26p
2V710 33V 8p ‘NAOO‘/Z :P C106D a0p | 7411/2  17p | 74150 85p | BC177/8 18p | BFX87/8  26p-| 2N1711  13p
VEROBOARDS (.1' copper) ) YNS003., P | (4A/4000V) 7413 21p | 74151 8sp | BC179 16p | BFX8B 25p | 2N1B93  25p
25" x5 85p 1N4004/5  6p 7414 asp | 74153 43p | BC1828  10p | BFY50/1  20p | 2N2217  18p
3.75" 5" 75p IR o || GHOsTAY 7418 20p | 74154 66p | BCiB2L  #8p | BFY52 22p | 2N2219  23p
RESISTORS (6% E12) nog p | 4000 18p | 7417 28p | 74155 asp | BC1838  10p | BRY39 s0p | 2N2222A  23p
10 Ohms to 10Mohms 1.6p INS401  14p . 40018 200 | 7420 *14p | 74156 42p | BC184 10p | BSX19 12p | 2N2363  17p
PRESETS (.18W HORIZONTAL) 1N5402  18p | 4002 18p | 421 3op | 74157 36p | BC186 26p | BSX20 22p | 2N2484  26p
100 Ohms 10 2 Mohms 7 Nsgod 16k | F3006D 78p | 7422 2ep | 74160 57p | BC187 15p | BU205  150p | 2N2646  46p
POTENTIOMETERS (VaW) SRIDGE £0 7 *;5" 7427 20p | 74161 85p | 8C207/9 13p | BU20B  210p | 2N2904/5 21p
Linear & Log Scales BECLIFIERS 008 5p | 7428 28p | 74162/3  80p | BC212 10p | MJ2955 110p | 2N2906/7 21p
4K7 10 2M2 33p | meon ol 2003 42p | 7430 lep | 74164/5 BBp | BC212L  #8p | MIE340  52p | 2N2926G  10p
= WOEM 3 P A ‘? OP 7432 28p | 74166 86p | BC213L 10p | MJE2955 110p | 2N3053 20p
LINEAR tpsoen | 88m | B zg" Oy & 20p | 7433 agp | 74173 110p | BC214 10p | MJE3055 80p | 2N3054  40p
CIRCUITS LM3O1AN  30p | 1A/S0N 278 | 4012 280 | 7437 lap | 74174/5 85p | BC214L  #8p | MPF102  A5p | 2N3055  4Bp
: 28p | LM30BN «38p | TSA/TOV 22p | 40138 Con | 7438 18p | 74176/7 70p | BC238  18p | MPF104/5 40p | 2N3442 140p
71014 38p mea"‘ 1200 | MU San 20“"5‘3 80p | 7440 13p | 74180 36p | BC2618  23p | MPF106  46p | 2N370210
7418 22p LM“E‘“ 1208 || Loy ooy M‘,"’ 0’? 44p | 441 52p | 74181 80p | BC301/3 32p | MPSAO6  26p | 2N3711  11p
747.14 50p LM32“N 570 | SAony [5sh | :‘;0’ 700 | 7442 32p | 74182 asp | BC328 17p | MPSASG  26p | 2N3772  %80p
748.8 385p LM339N 62p 00y FE 018 85p | ja43 60p | 74190 50p | 8C338 17p | MPSUO6  60p | 2N3773  250p
e 13 LM348N  90p e R P 4019 50p | 7444 100p | 74781 90p | BC461 a0p | 0C28:35 92p | 2N3BIS  21p
CA3028A  85p LM377N  176p LY 5p | 40208 100p | ;445 84p | 74192/3 50p | 8CA7Y 35p | TIP29 a0p | 2N3B20  40p
CA3046 sop LM3BON  90p 4021/2 85p | 7446 85p | 74194 70p | BC478 20p | TIP29B 42p | 2N3B23 70p
CA3054  40p LM3BIN #120p | VOLTAGE 4023 22p | 7447A 50p | 74195 68p | BC479 23p | TIP30 a0p | 2N3866  65p
CA30B0E  78p | Moo28 120p | REGULATORS 40248 56p | 7448 52p | 74196 78p | gCs547/8 12p | TIP30B 42p | 2N3903/4 15p
Ca3130E  sop | -MI310N 11%p 7808 70p | 4025 20p | 7450 10p | 74197 a5p | BC549 12p | TIP31A  «30p | 2N3906  15p
CABI40E  40p | M4SN *40p | 7812/15 70p | 4027 50p | 7451/3  13p | 74198 120p | BC557/8 14p | TIP32 a0p | 2N2037  4Sp
CA3080AQ Lm39°°N *50p | 7818/24 70p | 4028 70p | 7454 10p | 74199 90p | BC559 14p | TIP33 65p | 2N5457/8 40p
#200p kA 31309': 75p | 7905 80p 4029 90p | 7460 13p | TRANSISTORS | BCY70 18p | TIP33C 70p | 2N6027  30p
LF351N aap C1496P 80p 7912715 80p 4030 S5p | 7470 20p | AC126/7 22p | BCY71/2 18p | TIP34A 75p | 3N128 50p
NE531 120p 7918/24  80p 4035 110p | 7472 19p | AC128 20p | BD1i5 §8p | TIP35B  200p ' 2N6459  40p
MINIMUM T 30075 ¥5p | 2016A  2bp | 7473 16p | 1NaG05 8.6p | ZD6V6  6p | BFv50  16p | 160uF/25v 3p | CA30SCAG 70 | | Suf poly 8P
25PCS 4007A 13p | 4017A  A0p { 7490 23p 1N4007 $p ZD9V1 Sp TIP31A  22p | 640uF/16V 3p | SN76115N 50p | 33uF/40v 4p
EACH 40118 15p | 7420  13p | OA31 +5.5p | 1N5404 10p | BF244C_ 14p | TIP3055 22p | 1uFpoly _ 8p | 68OnFpoly 7p | MANY MORE
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High Quality Electronic Musical In-
struments under the personal supervi-
sion of Speciaiist Designer A, J.
BOOTHMAN

JOANNA 72 & 88 PIANOS
Six and 7Y% Ociave Electronic Pianos with
unique Touch Sensitive Action as used in
the P. E. JOANNA, which electronically
simulates prano key ineftia — a feature
not available in any other design. Build’
this widely acclaimed professional instru-
ment, for either Domestic or Stage use,
from our top quality Component kits.

six ocTaves | £207.00
7Y OCTAVES — £232.00

P.E. STRING ENSEMBLE
The versatile String Synthesizer with a
tantastic sound at an economic price. Spht
Keyboard facility with a range of impress-
ive voices

COMPONENT KIT — £169.00
Back up TELEPHONE advice is avail-

able from the designer to supplement
the clear instructions included with

P.E. MASTER RHYTHM

A User Programmable Rhythm
Generator for up 10 24 selectable
patterns on Eight tracks. Three in-
strumentation settings select from
twelve instruments, and sequence
operation gives up to 16 Bar pattern
groups.

COMPONENT KIT—£79.00

ELECTRONIC ROTOR

Two-speed organ rotor simulator plus
a three-phase chorus generator. Eas-
ily integrated with existing organ
.COMPONENT KIT £89.00.

KEYBOARDS (SQUARE
FRONT)

49 NOTE cc £23.80

73 NOTE Ff £37.00

88 NOTE ACc £45.00

All Keyboards are easily cut to provide
your required tength and compass. Quan-
ity enguiries welcome

BUILDING SERVICE

We are specialists in Electronic Piano
Manufacture and can build your Piano for
you — see lists.

INFORMATION

Please send S.A.E quoting items of
interest. Telephone BARCLAYCARD
orders can be accepted, ali prices include
V AT, carriage & insurance.

Tests all

including watch and camera

types. Also tests lamps, fuses
and continuity.

The addition ot a 4.5t0 9, volt
DC adaptor converts the X10
into a usctul charger for all
sizes of NICAD batteries.
Complete with test Teads, instrisctons
and 9 volt batterv

£

S12e8

incl postage and VAT

of batteries

3.55

the sbove Kits: Showroom: Suitable AC/DC adaptor
P.A.s — SPEAKERS — 44a Bramhall Lane South . £ 3.95
CABINETS .
Units can be supplied to add to the EXPORT . SERVICES
Component Kits. including Domestic or Enquiries welcome — in Australia please 4 3 N I
Stage Cabinets and portable tubular legs. contact JAYCAR (Sydney). 331 East Prescot Road
e Liverpool 1.14 2
CLEF PRODUCTS (ELECTRUNICS) LIMITED 051 228 4690
(Dept. E.T.1.), 16 Mayfieid Road, Bramhail, Cheshire, K7 14U, 061438 3297
S.W.R./RELOSTRENGTN + POWER METRES. SPECIAL DFFER DEC TYPE BREAD-
3 W U3 AF pewsr 100 waits | BOARDS. Mero 0EC A" with 216 gin0l | MOTOROLARIEZO TRAMSFORWERS. A 240 9 sy
froy, range 1.5 WOZ W0 144 WML 52 carriors £3.95 Apprazimataly boll eriginal TWEETERS e e
MATORS. 1.5V Modui mators 227, Sub. min. | WPEBMICE PL2SG lerminatens sis 87 | Blfing prica. brackets r . cice). MINIATURE st
‘8ig inch’ 115¥ OC 3 rpm motor 32p. 2 x 2 0.8 3" direct radiating 606V 100ma, 9-0W T5ma, 12:0-12V 50ma -
Ropiscoment 8 Wrack 12V OC waters S5p. | JACKBONS C804 50 ¥ varlabls tening i typs £3.65 ali TS each {15¢). 12V 200ma 759 [15p). 08 KRT101 M/Meter. 1.000.

115V AC 4 rpm meter 95p. 9V OC Cassatte
molers 95p. 6Y Cassatle malors. new
staadard jup. type E1.25.

candessers. Stasdard Ui spladie. 50p each.

BUZZERS. Minalere soli¢ siata fype, 2
veltages availabla. § or 12 wic 759 sach,
LGV 12 volt buzzer 50  30mm Bp. Carlars
12¥ OC Misimi1a alarm aireny £7.85. 12¥ 0C
SIEN. sl metal rolary typs.

high pitchad

RELAYS. 2 typus both sporsia on 12¥ OC.
3odied plasbc cased fypas. 1—350 ohm with
2 maks 5 amp costacts 75p. 2-1.000 ohm
wiih 2 changoever | amp comtacts 75p.

TOOLS. SOLDER Seckser. good 3uclios,
tallon sazzie. £4.99. Swe cutlers 57 £1.45,
Pliors 5 £1.45. NEON DRIVER & LONG
59. METAMA 16 pia IC TESI clip £1.85. 8
PIECE procisian screwdriver seis. in-
divideal handles. £1.05. JUMPER TESY
LEAD SETS 10 pairs of lands with lasalsind
crecs axch end 90p. CATMPING TOOL, 2
combination type ler crimping red Vise and
yulilow Mraiastions ass icorparaies & wire

stripgar (6 gaugas and wire catter. insufsted ,

handles. only £2.30.

SURPLUS P.C. BOARD with 15 C106 B
CA.'s 4 rend relaya, 2 nsi
various dides. rasisters, sikc. £1.10.

COPPER LAMINATED PRINTED
CIRCUIT BOARD. Fibreglass Shgle Sided
50x%ea 40p.
ides Fidbraglass
45p. PAXOLIN
ck}, 1802135mm

BASED TYPE: {2mm
40p. 280x200mm 50p.

PIEZO TWEETERS. requirs no crossever
and con be wsed with systams wp lo 100
wtts. Frequency respenss 3.0 Lo 26KHz.

SUPER HOAN version. flash flange 3':*,
£4.50.

05 230ma £1.20 (20p). 6V 500ma £1.10
[229) 12V 8 £2.35 (d5y). 1201224 £2 75
B0p). 150157 1A £2.25 sg]. 30-0-30V 1A
£2.85 (S4p). 20-0-20¥ 2A £3.65 (4p].
012-1520-309 28 €4.75 |54p1

TRIAC XENON PULSE TRANS-
FORMERS, 11 [GPO style] 32p. 11pius 1 sub.
min. pcb mounling 65p

opy. IK¥ AC/DC Velts.
150ma DC currenl, Rasist-
ance D 2.5k, 0-100K, £4 35,

SPEGIAL OFFER SEMICONDUCTORS.
25062 SCAc 189 X504 apto iselalor 25p,
CA3130 95¢. CAJ020 45p. TOA115) 25p. 141
22p. 723 35p. MESSS 24p. WESS6 50p.
CD4069 159, INADDS 10 for Xip. 80238 28y
80438 28y, 7418 35p. ZH414 75p. MANIA
Jnm LED 45¢. Min. LOR2 Xp. LEDS
0.2 CLEAR 15p. GMEEN 12p. NED 10p.
Wfra-red cloar LED 30p. MPU131 PUTs. 40V,
200ma, J75mW 159 2M3773 £1.70. Texas
:SI;W [TO3) Power irans. S0p. TAG4443 SCR

b

NEW STOCK ITEM — Wa o« bow slacking
t

operale on
plastic Wi
accestories. drills, sanders. reamers,
buffers. sic. compiels kit only £14.25. Orill
only €7.25. Dral stand Ie 3uil vertica! drill
press £i2.95 (postags 659).

MICROPHONES. Min. Tis pia. O, uans
daal sid battary (supplied £4.95. Low cost
condenssr ECM105 Omsl, 500ehms. oa/sft
switch candard ok py £2.95. EMSO7
Condenzar, uni, GO0sbm2. 30-16kHz. highly

2! bedy. £1.85. EMTO4 sleres
ike, UNI-01N. S000N §U-

Teplecemm| microphony wi
2.5/3.5 plapt £1.35. INSERT crysisl
replacoment 35 x 10mm 40p. GAUNDIE
Eloctrel insoris, with buill in FET preamp
36vOC. £1.00.

TRPE HEADS. Mons casselle, £1.75.
Stereo cassells £3 90. Standard B irack
steren £1.95. BSH MM 133D Y% irack 50p.
BSR SAPOQ "4 track £2.10. TD1Q dual head

“RANK ARENA slereo Cartridgs pream-
plilier modoles. swilable lor magnelic
cartridges. mew. supplied with comnection
defails. £1.95.

assembly 2 heads both '2 frack R/P wilh bull
ierase £1.25.

LED VU METERS. Urilise taphisticaled
j

long, 4o bigh.
MONO VERSION . ... ... £6.95
_STERED VERSION ............ £10.05

SWITCHES, Sub. min. Toggles. SPST
8x5%Tmm. 42p. DPOT (Bx 7% 7) 55p.
OPGT Cenlre off (12 11 X 9mm{ 77p.

FINRED HEATSINKS. Stpplied wndritied
Amm thick 27mm Kigh, 75x 124mm &0p.
150 124mm 95p. Smalier versisn 2.7mm
thick. 75 108mm 48p. TRANSISTOR
SOCKETS T05 or TD18 9p each TO3 iype
18p each.

'PROJECT BOXES. Siurdy ABS black

plagtic boxes wilh brass inserls and lig.
15x56x 35mm 65p 95 x 7 x 35mm 75p
115%x9%37mm 87p,

YERD HAND HELD BOX. White ABS. 24in
X 3.7 in tapered, with scraws 68p each.

‘YERQ POTTING PLASTIC Boxes wih lid
and strews 7050 20mm. black, 43p

-each.

NHS5 M/METER. 2000
opy IKY AC/0C Voits,
100ma DC.. Rosislance O-
10K, 01 MEG. £5.50.

PUSH SWITCHES {16 x5mm). red top.
push in make 15p each. push on break
version hlack vinyl 17p each

SLIDE SWITCHES atf 0P0T 15x 8% 12mm
13p. 163 11 x 9mm 139, 22 13 % Bmm 13p.
2% 13x8 cealrs ot 14p. Myltipale sider
double xchea [12 tags) 29 x9x | [mm 25p,

ALUMINIUM PROJECT BOXES. 18
SW.G. wilh filled hid asd screws. AB)
Ix2x | 52p. AB2 4xIx1.5in 62p. AR
4x3x2in B6p. ABA Bxax2in T4p. ABS
Bxax3a Pp. ABD Bx B Zin £105. AB7
8x6x3in £1.25.

35 WATT l's STERED SPEAKER
SYSTEM, r. Squawker. Tweater
{controiled) II leck hadvy alloy cabinets,
T % 4% % 4" £35.15 pair P&P £1.95.

ROTARY SWITCHES (water] JP4W. 4P3W,
2PEW and 1P1ZW all 35p each.

10 pin D.11. SWITCHES oaly 42p nc:.‘
RIBBON CABLE 8-way single core minia-

ANYEX SOLOERING IRONS. All 240V AC.

Modet € 15 watts €3.95, Madet {X 17 wails

£3.950. Mudel X25 25 walts £3.95p. §T3

SOLDERING IRON STAND. suits ali Antax irons
5.

‘SPECIAL OFFER DEMAGNETIZER.

Curved probe type. sunable lor reel toreel or
cassefte macheses, aperales an 260V AC only
£1.95.

YN36GD M/METER.
20.000 apv.. IKY AC/DC
Volts. 250ma OC. 4 rasist-
ance ranges lo 20 Meg..
“als0 has buitt-in
tester” with leak:
gain ranges £12.50.

tire 229 per melre,

INCADS. A size 1.2 volts 500ma £1.10
ach

TRANSDUCERS, REC/SENOER. 40KHZ
350 pair.

POWER SUPPLIES. Swiiched tyge plugs
(o 8 13 amp socket has 34, 5-6. 7.5 amd 9
volls 0 ¢ oul at either 100 or 400me
switchable £3.45. HC244R stabilised power
supply 36:7.5:GV OC at 400ma, has polarity
‘reversing and on oft swich and is ey
regefated (o give exac) voltage frem ro load
to maximum current £5.50.

HANDY SENCH WICE. 1"
iaw opening £2.95. 6§

MOTORISED ALARM
BELLS. G5wA, 8346 £7.95.

AUDIGSONIC CAR STEREG CASSETTE
PLAYERS. 3 wiits por chaane! ouipat. H)
n[:lzmn. amestop mechaatsm (Japamsa)

Terms. Cash with order (official orders welcomed from
colleges etc) 30p postage please unless otherwise
shown. VAT inclusive prices. S A E. for illustrated lists.

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 2JD
ALL ORDERS DESPATCHED BY RETURN POST
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MPA 200 100 waTT (rms into 8Q) MIXER/AMPLIFIER

Featured as a constructional article in ETI, the MPA 200 is an exceptionally low priced — but professionally finished — general purposé high power ampmier. It features an ad_ap(a_b_le I_le.;;
mixer which accepts a wide range of sources such as a microphone, guitar, etc. There are wide range tone controls and a master volume control. Mechanically the MPA 200 is simplicity itse
with minimal wiring needed making construction very straightforward.

The kit includes fully finished metalwork, fibreglass PCBs; contro]s, wire, etc. — complete down to the last nut and bolt.

COMPLETE KIT

:mmémw 2 2. A : ONLY
c‘.‘ = m?w _\‘.f’- :‘_-;!z‘ -\\!‘;.(/‘ ‘\ ;!/” ':Tt;’z- :‘h" ,.- _\ ' . ‘\‘x;;’ w. £49.90 +VAT!
98- 0--0- & -8 -9 "0
: @ S O O Ge MATCHES THE
- CHROMATHEQUE 5000
Panel size 19.0" X 3.5%. Dapth 7.3" PERFECTLY!

CHROMATHEQUE 5000 °cnsssme

s
This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on each channel. Control of the
lights is comprehensive to say the least. You can run the unit as a straightforward sound-to-light or have it strobe all the lights at a speed dependent upon music level or front panel eontrol
or use the internal digital circuitry which produces some superb random and sequencing effects. Each channel handles up to 500W and as the kit is a single board design wiring is minimal
and construction very straightforward.

Kit includes fully finished metalwork, fibreglass PCB controls, wire, etc. — Complete right down to the last nut and bolt!

COMPLETE KIT o : gffmésﬁcm ®

ONLY
£ 4 9 \ 5 0 + VAT! & PONERTRAK B EY 5 CHABINEL UOHYING EFFects SYSTEM

Panel size 19.0'' x 3.5"". Depth 7.3"

wms o3

SYNTHESIZER KITS ON PAGE 8. MORE KITS AND ORDERING
INFORMATION ON INSIDE FRONT COVER. !

All kits also available as separate packs {e.g. PCB, component sets, hardware sets,
etc.). Prices in our FREE CATALOGUE.

DE LUXE EASY TO BUILD LINSLEY HOOD :
75W STEREO AMPLIFIER £85.00 + VAT T20 +20 20W STEREO AMPLIFIER £33.10 + VAT

This easy to build version of our worid-wide acclaimed 75W ampilifier kit based upon

circuit boards interconnected with gold plated contacts resulting in minimal wiring and This kit, based upon a design published in Practical Wireless, uses a single printed circuit
construction delightfully straightforward. The design was published in Hi-Fi News and board and offers at very low cost, ease of construction and all the normal facilities found
Record Review and features include rumble filter, variable scratch filter, versatile tone on quality amplifiers. A 30 watt version of this kit (T30+ 30) is also available for
controls and tape monitoring while distortion is less than 0.01%. £38.40+ VAT MATCHING TUNERS — See our FREE CATALOGUE!

Above 2 kits are supplied with fully finished metatwork, ready assembled high quality teak veneer cabinet, cable, nuts, bolts, etc. and full instructions — in fact everything!

‘MUSIC EFFECTS DEVICE — AS FEATURED
IN ELECTRONICS TODAY INTERNATIONAL!

The BLACK HOLE designed by Tim Orr, is a powerful new musical effects device for processing both natural and
electronic instruments, offering genuine VIBRATO (pitch modulation) and a CHORUS mode which gives a
“spacey”’ fee! to the sound achieved by delaying the input signal and mixirig it back with the original. Notches
(HOLES). introduced in the frequency response. move up and down as the time delay is modulated by the chorus
sweep generator. An optional double chorus mode allows exciting antiphase effects to be added. The device is
floor standing with foot switch controls, LED effect selection indicators, has variable sensiivity, has high
signal/noise ratio obtained by an audio compander and is mains powered — no batteries to change! Like all our
kits everything is provided including a highly superior. rugged steel, beautifully finished enclosure.

COMPLETE KIT ONLY £49 -80 + VAT (single delay line system)

De Luxe version (dual delay line system) alsoavailable for £569.80 4 VAT
Cabinet size 10.0" x 8.5"" x 2.5 (rear) 1.8" (front)




GREENWELD

443 A Milbrook Road Southampton SC]’!_ C]H‘X
All prices include VAT @ 15% — just add 40p post

THE SPECTAGULAR
1981 GREENWELD

Component Catalogue

Bigger and better than ever!i!

60p discount vouchers

First Class reply paid envelope
Free Bargain List

Priority Order Form

VAT inclusive prices

Quantity prices for bulk buyers
Free Data Sheet

- SEND 75p FOR YOUR
COPY NOwI

BUY A COMPLETE RANGE OF
COMPONENTS AND THESE
PACGKS WILL HELP YOU

ALL PACKS CONTAIN FULL SPEC. BRAND NEW
MARKED DEVICES — SENT BY RETURN OF
POST, VAT INCLUSIVE PRICES.

K001 50V ceramic plate capacitors. 5%, 10 of
gach value 22pF to 1,000pF. totai 210. £3.69.
K002 Exiended range 22pF t0 0.1 F, 330 values
£5.53.
K003 Polyesler capacnors 10 each of these
values 0.01 0.022, 0.033, 0.047,
0 0BB. 0.1, 0.15 0.22. 0.33, 0.474. 110
altogether for £6.07.
K004 Mylar capacitors, min 100V type 10 each
all values from 1.000pF to 10,000pF. Total 130
for £4.08.
K007. Electrolytic cepacitors 25V working smalt
physical size. 10 each of these popular values 1,
2.2,4,7.10,22, 47, 100uF. Total 70 for £3.59.
K008 Extended range. as above. aisc including
220. 470 and1000,F. Total of 100 for £6.05.
K021 Miniature carbon film 5% resistors CR25 or
similar. 10 of each value from 10R 10 1M, E12
serigs Total 610 resistors £6.15.
K022 Extended range. Total 850 resistors from
1Rt0 10M £8.50.
K041 Zeoer diodes 400mW 5% BZYB8, eic. 10
of each value Irom 2 7V to 36V, E24 series. Total
© 2B0for £16.37.
NEW KO51 LED's — 10 each red, green & yellow
3mm & 5mm, with ¢lips. Tota! 60 LED's for
£8.95

Ao A AR

BUZZERS, MOTORS
& RELAYS

2401 Powerful 6V DC buzzer. all metal construc-
tion. 50mm dia X 20mm g§p,

2402 Minature type buzzer, 6, 9 or 12V, only
22x15%16mm. Very neat 65p

7450 Mimiature 6V DC motor, high quality type
32mm diax25mm high. with 12mm spindie
Only €1.

A372 Audible Warning device - solid state circurt
dnves high efficfency transducer 10 give high
outpul, Voltage reqd 4-18V. Can also be driven
direct from TTL or CMOS. Module size
45x21x12mm Comprehensive data supplied
£1.50

W892 Heavy Duty 12V relay. ides! for car use —
single 15A make contact. Coil 25R In sealed metal
can with mounting bracket 85p.

WB90 DIL Reed retay SPCO 2.4-10V. 200R coil
Only £2.20. L
FSRABO Latching refay. 2 X 10A contacts, 1M
1B. Coil is 250R. and rated 60V ac, but works on
18-24 DC. Solid Ecapsulation with screw ter-
minals makes it ideat for use. £1.20.

REGULATED PSU PANEL

Exclusive Greenweld design — better spec. than
anything on the market being offered st the price
Panel 110xX82%33mm high contains all com-
ponenfs including bridge rectifter and smoathing
capacitor. Ready built and tested — just add a 30V
2A wansformer and o pots for a fully variabie
voltage and current supply

SPEC  Output voltage 0-28V
Output current 20mA-2A
Source impedance OR1
Open eircuit ripple 10mv
Send SAE lor full details of the many ways this
useful module can be used, together with price hst
ot parts for various options. Qnly £7.76

1N4004 & 6 DIODES
Special purchase of 1A rects. Russian made
Packed 1n boxes of 300, £8.50 per box 4 boxes
£30.00; 10 boxes £75.00

DISC CERAMICS
0.22uF 12V 8mm dia. Ideal for decouphng 100
far £2.75; 1000 £20.00.
0.05ufF 12V 15mm dia. 100 £1.50; 1000
£12.00. Pack of disc ceramics, assorted values
and voitages — 200 for £1.00

TRANSFORMERS
Mains primary. 50V 20A sec. £20.00, Mains po
110V 15A sec £30.00; 20A £40.00.

SLIDER POT SCOOP!!!

Made by Piher. types PLADCP & PLBOC Silly
prices for superb goods'l

PL4OCP — 68x16x9mm. 40mm shde length
720R, 2k2 or 10k in only. Prices (any mix) 1-24
20p: 25-39 17p; 100+ 14p.
PLEOC — 84 x 10 x7mm, B0mm shde length. 5k,
log only. Prices 1-24 28p; 25-99 22p; 100+
17p.

CALG CHIPS BOP!!!
New full spec. supphed with data. Type MK50321
— fuli function inc memory. Only 60p

DISPLAYS
8 and 9 digit 7-segment bubble type for
above chips — most have minor faults,
dud segment, etc. Mixture of 2 or 3
different types with data. 5 for £1.00

NICADS

Ex-equip _size C approx. £1 each; 10 for £8.00

COMPONENT PANELS
2525 Contans 11 BOOmA BOV 2N5061 SCRs,
11 6VB zeners, 11 1N4004 diodes plus Rs, Cs.
etc. Oniy €1, X
7529 74 Series ICs — Gates and complex logic,
20 asstd. ICs on panels £1; 100 iCs €4.
2527 2% 6V reed relays. 6X 25030 or 25230
65400V rects, plus Rs. Only S0p.

TTL, LINEAR, OPTO
All new tull spec — Fairchild 7/ 5GS:
TTL: 5400, 5401, 5402, 5403, 5404, 5405,
5410, 5421, 5430, 5450, 5451, §453, 5460
— Al 12p es. 5470, 5472, 5474, 5475, 5476,
5480, 5486, 5480, 54107, 54121, 54122 —
all 20p ea. 5482, 54126 — 40p ea. Others (748,
H)on B/L.12 (SAE please).
LINEAR: 9€65 or 96686, 7 x 50V Darlingtons in
16 DIL 60p; 75452 or 4 dual periph driver 70p;
XK1444 7 CVOS P-channel buifers, 15V 16 DIL
24p.
OPTO: Isataiors, FCDB31 60p; TIL115/118
60p; FPE100/ 106 Infrared LED £2.50; FND847
7 seg 0.8 CA £2.00; FND850 CC £2.00. {Data
on request for linear & opto devices).

VEROBLOC BREADBOARD

New from Vero, this versatile aid for building and
testing circuits can accommodate any size of 1C
Blocs can be joined together. Bus stripson X & Y
axls — total 360 cannexion points for just £4.15.

ALL EQUIPMENT NEW BOXED AND FULLY GUARANTEED
Order with confidence and pay no more

BULK SUPPLIES
All new full spec. devices. Prices are for a
minimum of 100 of any one device and
exciude VAT, which must be added at 15%.
Minimum order value from this section is
£10+ VAT +post. VAT receipt on request.

RESISTORS
Min. %W 5% carbon fitm 1R-10M {10% over
1M). all £6.00/1.000.
The toliowing values only at £3.50/1,000; per
valug 4R7, BR2. 18R, 39R 56R. 220R, 1k, 4k7,
18k, 33k, 39k. 47k. 220k, 390k. 560k. 680k,
820K

MIN. PRESETS

0 1W miniature type, open construction. All
values from 100R to 1M, vertical or horizontal
mounting. All at .042.
The following values only 2t .03: 470RV, 470RH,
500RH, 1kH, 1kbH, 2kV, 2k2H, 2k5H, 4k7H
Also sorme Piher enclosed typs at .042; 150RV,
200RH, 2kV.

i POTS
Bk lin, 100k in; 220k bn: 500k log: 1M hin. All
with std. bush and spindle. .14.

ELECTROLYTICS—PC RADIAL LEAD
All 5mm pitch, Value/Voltage

0.47/50 022 47/40 026
1/50 .024 100716 022
2.2/50 .024 100/40 027
4.7/25 .022 220/83" .048
10/16 .021 330725 .048
10740 .023 1000716 .08
22/25 .023 2200740+ 32
47725 025 “8mm 16mm pitch

Minibox Polyesters
Value /Vopltage /Pitch

1/100/7.5 .024
068/250/10 .024
022/400/10 .024
01/630/75 022
01/100/75 022

.033/250/10 .028
22/100/15 036
.33/100/16 046
47/100/15 052

ZENERS. 400mW 5% 2V4 3V6 4V7 6V2 6V8
TVE BV2 11V 12V 14V 18V 24V, Al at .03

LED's TANT BEADS
3mmred .065 Smmyellow.09 1 5.35 g
3mm yellow .08 Smmgreen .09 3 3:25 o8
3mmgreen .08 3mmeclips .02 10:75 1s
Smmred .06 Smmclips .02

MINIATURE CERAMIC CAPS
Thompson/ CSF miniature type in the foilowing
values
3.9pF, 4.7pF, 22pF. 33pF, 47pF, 47pF. 68pF,
82pF. 100pF. 560pF . 2700pFt. All 5% except

107, 120%

Prices: up to 82pFf £7/1000
100pF £9,1000
560pF £5/1000
2700pF £9,1000

Semples on request {sae please).

Muilard min. ceramics:

33pF 5% 100V £7/1000
330pF 2% 100V £8/1000
3300pF 10% 100V £13/1000
Stettner min. ceramics

330pF 5% 63V £7./1000
022uF 63V £14.1000
Lemco D47uF 63V £16, 1000

SEMICONDUCTORS

741 .12. 555 .19: 7401 .08: 7405 .09: 74.74
.21 4001 .17: 4011 .17: S1 signal diodes like
IN4148 by Tlon bandotiered reels of 10k £80 {1k
£101° IN4002 £25/k: INAD0O6 £34/k: IN4DO7
£36./k: Ge signal diode DK14 £20/k: SCRs
2P4M (C106D) 4A 400V .26° 2N5060 .BA 30V
.1& CR201 1A 200V .18.

Send sae tor fatest bulk buyers list.

PROGRAMMABLE SCIENTIFIC . B
Casio FX501P .. .. .. . ...... e - . £46.95
Casio FX502P . . .......... ;- il £66.95
Casio FA1 Adaptor-Cassette Interface . . B £19.95

Casio FX501P with FA1 s . £64.9F
Casio FX502P with FA'1 ... £84.9¢
Texas *T157 ... ........... .. .. £28.9!,
Texas'T1568 .......... R . £67.95
Texas "T158C £86.95
Texas*T159 . .. .... . £176.95
Texas PC100C, . ..... .. £176.95
Sharp EL5101 16 Digit £46.95

Sharp ELB100 24 Digit - oo oo .. £56.95

Texas T158C with PC100C £250.00
SPECIAL OFFER Texas T159 with PC100C £350.00
Includes mains adaptor/charger
TEXAS ACCESSORIES in stock e.g. Libraries, etc.
Maths / Utilities, Applied Stats/Electrical Engineering Each £25.95
Surveying, Structural Engineering Each £62.95
PL10OC Rolls 100ff ... ... .. ... R £21.95
Battery Packs. State model or BP number ......... : . £6.95
Texas T1 Programmer ... ...... et ...... £51.95
Texas TIBT 111 ... .. . . £28.95

QUALITY WITH FULL GUARANTEE

See Page 11 September ET..

ML71 L ... £21.95
ML81 .. ... £21.95
ML82 .. ... .. ...... £19.95
; ML 90 ... .. £19.95
ﬂo ML 720 J—— £15.95
DYy MLB31 ... £12.95
ML8BO ....... R £15.95

CASIO CLOCK CALCULATORS
MQ6 .. .. ... £17.95 AQ2200 . .... . . £18.95
AQ1600 new model ... £15.95 MQ12 £18.95

CASIO SCIENTIFICS
8 DIGIT 10 DIGIT

FX68 .. . . ...... £18.95 FX100 ............ £14.95
FX81 . ... ...... £13.95 FX510 ... ..., .. £18.95
FX330 ............ £15.95 FX3200 ........... £20.95
FX2600 ...... ... . £18.95 National NS108 . ... .. £17.85

*ALL PRICES NOW INCLUDE V.A.T., POST AND PACKING
Cheque with order or C.0.D. 75p. Extra up to £100
FREEPOST NO STAMP NEEDED. S.A.E. WITH ENQUIRIES PLEASE
CALCULATOR SALES & SERVICE, Redditch, Worcs. FREE POST

898 OBR

MIGHTY NINETY PACKS

SUPER VALUE PACKS ALL AT 90p EACH
POSTAGE 15p PER PACK UP TO FOUR PACKS
FIVE OR MORE POST FREE
BUY SIX PACKS AND GET A SEVENTH PACK FREE!

MN1. 300 Y-watt Resistors pre-formed MN23. 116 asstd. screws, nuts,
for P&C Mtg. washers, self-tappers etc.

MN2. 200 %4 & Y2-watt Resistors. MN24. 100 asstd. small springs.

MN3. 100 1 & 2-watt Resistors MN25. 50 asstd. pop rivets.

MN4. 50 Wirewound Resistors. MN26. 50 asstd. insulated crimps.
MN5. 100 metal oxide Resistors. 1%, MN27. 200 items, grommets, spacers,
2% and 5% cable markers. plastic screws, sleeving, tie
MNG6. 12 asstd potentiometers. Wraps etc

MN7. 25 asstd. skeleton pre-set Resis- MN28. 20 asstd fuses 14’ 20mm etc.
1r8, MN29. 75mts equipment, wire. asstd.
MNB8. 50 asstd. Electrolytic Capacitors colours and sizes

MNS. 100 asstd. Ceramic Capacitors. MN30. 3 x 2m iength 3 core, mains

Plte, disc, tub and monalythic etc cable.
MN10. 100 mixed capacitors Polyester, MN31. 12 asstd. trimmer capacitors,
Polystyrene, Metallised, Radial and Axial compression film_ Air-spaced etc.

types. MN32. 15 30pF Beehive trimmers.
MN11. 20 asstd. Silver Mica Capacitors. MN33. 20 co!! formers, ceramic, plastic,
MN12. 8 Tantalum Bead Capacitors reed relay etc.

{useful values). MN34. 25 min. gliass reed switch.
MN13. 20 asstd Transistors. 8C, 2N MN35. 10 asstd. switches, toggie, shde,

Series + Power etc. micro etc,

MN14. 40 IN4148 Diodes MN36. 10 ex equipment panel lamps (no
MN15. 5 Light Sensitive Devices. rubbish).

MN16. 20 min. wire-ended Neons. MN37. 10 assid. audio connectors. Din
MN17. 2 12-volt Relays. Ex nearly new phono etc.

equip- MN38. 1 PCB with tnac control IC data
MN18. 3 Encapsulated Reed Relays, inc.

9-12v. coil, d -pole and t.-poie. MN39. 1 csciiator PCB foads of com-

ponents. {no data)

‘MN490. 50 Polystyrene capacitors.
MN41. 10asstd T.T.L.I/Cs.

MN19. 2 24-volt Relays. Ex nearly new
equip
MN20. 1 240-110 to 12-volt, 100ma

Transformer MN42, 10 BC107 Transistors
MN21. 1 240-110 to 24-volt 100ma  MNA43. 10 BC108 Transistors.
Transformer

MN44. 10 Screwfix $.P.C.Q. min_ slide
MN22. 8 2" Led s with clips, 4 red, 2 switches.
vellow, 2 green

CHORDGATE LTD.

75 FARINGDON ROAD, SWINDON, WILTS
TEL: SWINDON (0793) 33877

RETAIL SHOP AT ABOVE ADDRESS
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PLEASE QUOTE NO. OF PACKS WHEN ORDERING
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Video | P ———

o ARD
HAND HELD Games | PYNBALL WIZARE

s .
MON ITORS ] Featured in Nov. issue of E.T.1
i ind . ... £21.00

Supersonic Mastermind Home TV Game — B/W Kit

Gal: Invad ... .. £22.95
for CCTVor Mattel Soccor . .. £21.50 Basic kit £28.90
Character DISplay= ENTERPRISE 4 in 1 ... . £24.95 | Contains everything except box and con-
. 3 Games and calculator in one trols

P4 (Whlte) P31 (Gl’een) El:c(l)ro;}:c Masé?rmind . :;:gg Boza&sct;)ntrols -- £6.50. Mains Adaptor

st~ ter Blaster d — £3.
aﬂd P39 (Green, LOﬂg Pel'SlSt Amaze: Aq'sroen maze game ... €£18.95 Play 7 games with 4 options on each*
ance)available as standard. Touch Me by ATARI (ike Simén) £26.95 | game

Football {two players) £24.95 4-Pinball games 2-Basket, 1-Breakout
ZAP missile game .. £11.95

= Versatile caralarm kit .. . .. £18.90
Sl)plgcl;l'lsng;kdeexaster'rnlnd) g See review in Hobby Electronics

ALL GAMES HAVE SOUND EFFECTS November

Monitor Drive Boards | | |5 cHrA e S g s

C B. Aerials and Accéssories

for OEM’s available ATARI video 'GOMPUTERS — Home,
for both 90°and \ computer ..., £99,95| Business etc. :

HOO TUbeS. iSargon 2. 5Chess ... . £278.00 | Videogenic System 16k ... £368.00
Super System 3Chess ... £149.95 PET 8K .... .. EA45B.85
SPACE INVADERS CART . £29.95 PET16K .. . aTene o E £573.85
STAR CHESS T.V.Game . ... g "‘SORCERER 16K SR £861.35
DATABASE Prog. T.V. Game SORCERER 32K . £918.85
... NEW £89.95 SUPERBOARDII 4K ... .. £180.00
.CHESSMATE 8 Level NEW £59.95 UK 101 KitdK ... .. . £205.85
CHESS CHALLENGER 7 . ... EBa.DD Buift 4K ... . £286.35
CHESS CHALLENGER 10 .. £155.00 | TRSBO Levet 2 16K ..... £409.40
VOICE CHALLENGER ... £219.00 §: 5%’ Floppy Drive ....... £271.40
CHECKER CHALLENGER 2 .. £54.00 |' Dual Drive . £506.00
"CHECKER CHALLENGER 4 £90.00 NASCOM 2 Kit . .. .. £339.25
ZODIAC Astrol Computer NEW £29.95 HEATH WH89 .. £1,805.00
Snooze Alarm .. £14.90 HEATH WH14 Printer .. . £586.50
EL-MAC 5MHz Scope . .. .. £139.90 Softy Kit ......£115.00

CROF I ON EL-MAC 3" 5MHz Scope .. £115.00 Softy Built
| RADAT 10MHzScope ..... £169.00 | Intelligent EPROM Programmer
PDM35 .....£36.50 ] Sharp Software
J PFM .. .. ... ... ..£82.30 PRII\!TEHS : FLOPPY DISCS : BOONS'
LIMI l ED ) $.a.e. Enquiries. Please allow up to 21 days for delivery. All prices inc. of VAT,
35 Grosvenor Road, Twickenham

Middlesex TW1 4AD.
Bass atwarth Weess

\_Telephones: 01 891 1923/1513 y e

PHONE COR WRITE
FOR DETAILS

COMPONENTS

IN4148 0.9p. IN4002 3.7p. 2114 memory ctups,

low current 300ns £3.45. 723 14 dil 36p. NESES5 8 dil
“p. 741 8 il 20p. be 547, bc548, be182, be184,

bc212, be214, 6.1p. tip 32 83p. tiph 1c 48p. bd 133

32p. Fuses 20mm x 5mm cartridge .15, .25, .5, 1, 2,

3, 5a quickblow 2p. Resistors, 5% %W E12 10R to

OHIO SCIENTIFIC SUPERBOARDS AU AR
WITH 32 x 32 DISPLAYS e
% £20.95. 10 game
paddle 2AY-3-8600

Announcing the new 50Hz guard band models chip £5.85, kit 10M 1.5p, 0.8p for 50+ of ane value. Polyester
with 1.6MHz clocks giving 50% more speed, a £7.03. Modified Cgmfﬂg:’s 10557; %;gmfogﬂ:’v:l 1255p2204:;13r;1‘;n; ;:
full 32 x 32 display and a multi-speed tape shoot k“nefézxg}cf'l; "47mi Bp. Polystyrane capaciors E12 63v 10 1
interface. 2;'95?3 € ! 1000pf 4p, 1n2 to 10n 5p. Ceramic capacitors 50V E6

BLACK AND WHITE £159 + 15% post free ] 22pf t0 47n 2.5p. electrolytic capacitors 50v .5. 1, 2mf.
COLOUR VERSION £225 + 15% VAT Bp. 25v 5, 10mf 6p, 16v 22, 33mf 6p, 47, 68mi Sp.
MAINS TRANSFORMERS 100mi 7p, 330 470mf 9p. 1000mf 11p. Zeners

6-0-6V 100ma $6p, 1'2a £3.32. 9-0-9V 75ma 96p, 400mW E24 2v7 to 33v 7p. Preset pots subminiature
1a £3.08, 2a £4.93. 12-0-12V 100ma £1.20, 1a  0.1Whoriz or vert 100 to 2M2 8p. Potentiometers 4 W

THE UNIQUE SPECIAL £3.70. 15.0-15V £3.98. 4K7 to 2M2 single 29p. dual 71p, %" red LEDs 11p.
OFFER YOU CANNOT RESIST iC sockets B dil 8.7p, 14 dit 10.1p, 16 dil 12p.
If bought with Superboard these items are at the JC12 and JC20
reduced prices shown s, Alsa sold saparately at the integrated circuit audio amplifier chips with data and BATTERY ELIMINATORS
e & bracketed prices. Add 16% VAT. Guard band kit £0 printed circuits. JC12 6 watis £2.50. JC20 10 watts  3.way types with switched output and 4 way multi jack:
CHEAPO EXPANSION OFFER (£8). Modulator and power supply kit £1 (£25). 4K extra 3.54. 3/4%/6v 100ma £2.99, 6/7%/9v 300ma £3.50.
Buy a 610 expansion board with 8K ram on '5"%22?‘ (£24). Disg‘;v(?zlaﬂsétm ki::-zaam()::;’g):ig lilﬂes 100ma radio types witrA nres;-sm;\lc:srl;;ctgrs gv
board and space for another 16K for £158 + X 54 characters. ). Case . Colour £4.77,6v £4.77, A%y £4.77, 9 + .99.6 + 6v
15% and ggtalrua 5V 2A power kit and any convarsion board kit £35 {£45) or built £65 (£65). CONTINENTAL SPECIALITIES £5.99. 4% + 4%v £5.99. Cassette recorder mains unit
extra ram you want for £3.50/K + 15% Cassetie recorder £14 (£16). CEGMON improved RODUCTS 7'av, 100ma with 5 pin din plug £4.77. Fully stabilised
Buy a minifloppy + case + power supply + monitor rom poa. Extended monitor {tape) £20 (£20) EXP300 £6.61. EXP350 £3.62, EXP325 £1.84. tvbe 3/6/7% /9y 400ma £7.15. Car converters 12¢
2 copies dos for £275 + 15% with the 610 Assembler/Editor £25 (£25). Word progessor £10 EXPB50 £4 14. EXPAB £2.64 dc input, output 7%v 300ma €1.19; output 3/4%/
and we wifl do the extra ram for £2/K + (£10). o o 6/7Y2/9/12v 800ma £3.04.

15% (up to 16K}

STABILIZE? gOVaVSEaRSKITfu 16 5 g

TTL computer supplies Sv 2a £8.38. 5v 4a 16. BATTERY ELIMINATOR KIT!

PRINTERS THE NEW OHIO SERIES Bway types 3/4%/6/7%/9/12/15/18v 100 ma.  100ms radio types with press-studs connectors 4%

2 CHALLENGER CIP £3.12 1a £8. 2a 1£12.17. Variable voltage models  £1.64, 6y £1.64, 9v £1.64, 4Y; + 4%y £2.30, 6 +
2-18y 100ma £3.12, 1-30v 1a £8.30. 1-30v 2a gy £2.30, § + 9v £2.30. Cassette type 7%v 100ma

£14.82. with din plug £1.64. Heavy duty 13-way types
AYy1877/8%/11/13714/17/21725/28434/42v

PR'NTED CIRCUIT 12 £6.82, 2z £10.86. Car convarle.r input 12v dec,

output 877/ 9v 1A stabilised £1.62,

MATERIALS
PC etchmg kits: economy £2.92, standard £5.26. 40
$q in pcb 50p. 1 1o FeC1 £1.70. Etch resist pens:
economy 50p, dalo 90p, drill bits 1/32nd in or Tmm

SINCLAIR PRODUCTS
35p. Erching dish 92p. Laminate cutter £1.30.

BI-PAK AUDIO MODULES
AL30A £4.53. PA12 £9.31, PS12 £1.75. T538
£2.90. 5450 £27.90. ALGO £5§.62. PA100 £19.24.
Program seleciable 24 x 24 or 12 x 48 displays. Sound,
The best valua in matrix printers and a fantastic cheapo music and voice output. BK ram expandable to 32K. 8K SPMBO £5.28. BMTB0 £6.36. Stereo 30 £24.14.

offer to boot, OKI Microling 80 fllustrated) £359 + | basic. We dare not publish our cheap price for fear of f AL80 £8.56.

15% BASE 2 BOOB (new improved version of the being gunned down in the street by desperate rivals

80OMST) £359 + 15%. BASE 2 B850 Moadel price by Send a highty aoaque sae for a stunning quote from the

secret quotation only. Anacom 150 £699 + 15%. Buy masters of cheapo and freebie trading. We'also stock the COMPUTER GAMES

any of the above and we will supply an interface kit and C1PMF Series 2 disc version. Again, secret gquotations New Sensory Chess Challenggr 8 £119. Chess Chal-
word processor program for Superboard for only £1 only lenger 7 £79. Chess Champion 6 £49.95. Checker

Challenger 2 E33. Star chess £62. Atari Video  §C110 10MHz oscilloscope £144.95, PFM200
computer £107. Cartridges £14.85 (except chess  £51.96, case £2.07, adapior £4.20, connector kit

£43.95, backgammon £33.95 and space mnvaders  £13.95. Micravision TV £89, adap}m £6.88. PDM35
A N L EY £27.50). £34.23, adaptor £4.20, case £2.07. OM350 £85.21,
DM450 £109.11, OM235 £59.85. Accessories for all

Dept. ETl, 32 Goldsel Rd., Swaniey, Kent BR8 8EZ 3 models: rechargeable batteries £7.99, mains
- - daptor /ch £4.20, £8.90. E
Telephone Swanley 64851. Please add 40p postage Prices include VAT uniess stated. Lists 27p post free S-DEC AND T-DECS e s cae merprise prog

1 .79, T. ] iculator £19.95. TG 105 £87. TF200 £150.
Overseas customers deduct 13%. Official credit orders welcome. SapeciE3,79.Enecled 59 )60 adapion£2131, calculator £3 GEDolesz:
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Top of all systems e
milesled hylndznendem?\
nalional authordy &
ly 79 ’
uly /ﬁ;

C300/ES200
high performance electronic ignition,to add power,

economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.

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

ES200. A high performance inductive discharge ignition incorporating
a power integrated circuit (special selection): electronic variable dweil
circuit {(maximises spark energy at all speeds): pulse processor
(overcomes contact breaker problems). Coil governor {protects coil).
Long burn output. Negative earth only. Compatibte with al rev. counters.

C300.Init's ready built form (C3000) itcame top of all systems tested
by anindependent national authority July*79. A high energy
capacitive discharge ignition incorporating.a high autput short circuit
proof inverter, top grade Swedish output ¢apacitor, pulse processor
circuit, transcient overload protection. Fast rise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatible with
most rev. counters. {Low cost adaptors available for rare cases.
Application list enclosed with each kit. Note: Vetiicles with Smiths/

- Jaegerrev. counters code RVI on dial will require adaptor type TCl}

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

Fully illustrated comprehensive instructions
and full technical back up service.

| W Dept. ETi 11
Suretron Systems (UK) Ltd. .

Bayer Buildings, Lower Bristol Road, Bath, BA2 3EF. Tel: Bath (0225)
332317

Name | . . 5 - 3 o o
» Address
‘Phone order with Access Barclaycard Quantity
VAT and P& Pinc required
e lenclose

ES200: Neg = flﬁ’% £11.95 chq-PO’s
C300: Pos == |FI%95 | £15.95
C300: Neg =~ |fIP85 | £15.95 ChyNo
Tacho Adapt. TC1 -£390

118

/"POWER AMP MODULES AND SUPPLIES \

Quantum
Electronics

The 102, shown above, must be the most cost-effective pre-amp available, catering for
auxiliary, 2 or 3 head tape and providing a perfect match for any cartridge, moving coil or
magnetic, by using our unique low-cost matching card to define the sensitivity and
cartridge loading. Prudent choice of components and elegant circuitry give outstanding
objective and subjective performance (see Popular Hi-Fi August). The module used in the
102 is available separately, as are suitable mains supplies and moving coil head
amp/modules. There are two matching stereo power amp kits which are supplied with
built and tested circuit boards, requiring only straightforward assembly and point to point

. wiring. The new ready-built ‘D’ versions feature separate d c. supplies for each channel
and other refinements which elevate their performance into the super-fi class but which
are not incorporated in the kits. Our power amp modules and supplies below enabie an
amp of high specification to be constructed.

* COMING SOON: ACTIVE CROSSOVERS *
102 pre-amp: module only £63.50; built £92.00

45W channel: kit, P2, £100.50; built, 202D £151.00
\1 10W/channel: kit, P4, £126.00; built, 204D £185.00 /

s,

QE 1708, 1704 £31.96  QE 3003 £46.29%
QE 1004 (608) £20.69  QE 3008 £49.97x

S

Y

M1504, 1508 £35.79. M3003 £50.28. M854
£26.00. M3008 £53.96. M4002, 5004 £82.60%

6 NEW MODULES x NOW UP TO 500W r.m.s.!

We offer a wide range of modules to suit virtually any epplication with an hones! specitication unbeatahle at the
price. They are avaitable in both the popular medium duty 'L’ bracket format for up to 300W r.m.s. (M3008,
M36.80hms) and aiso in high dissipation versions using various heatsink combinations. Correct choice of
modules allows reliable continusus opsration at up to SCOW r.m.s. (W5004. 1786, 4chma} without prematura cut
off or the need for axternal circuilry. Maiching toroidal power suppliss with single and deuble d.c. sactions are
available. Exemplary specitications include Lh.d, less than .01% at' 1kHz; 30 V/u S slow rate; noise below
11008; inlegrity proteetad against overioad and high d.c. output offset; stable intg any load.

* EXCELLENT TRADE PRICES *
NEW DELUXE SPEAKER KITS

SYSTEM 1
£69.00

i SYSTEM 3
SYSTEM 2. £159.00

£89.00

PRICES PER PAIR INC. BAFFLES

Have you wondered why the existing sources of speaker kits offer a bewildering choice of
systems, particularly combinations ot 200mm bass unit and tweeter? Don't they know
which ones are best? If so, why bother with the rest! Well we have sorted out these super kits
s0 you can order in confidence, knowing you get our full endorsement of their performance
and value. The kits incorporate professionally finished front baffles with the drive units
already mounted so all the fiddly work is done for you. All that is le“t to do is to make a simple
box. Crossover networks, foam and terminals are included. Systems 1 and 2 use a 200mm
bass and 26mm dome tweeter from Son Audax, System 2 being a refiex design that we
enthusiastically recommend. System 3 is a competitive 3-way |.B using Seas bass and mid
with a Son Audax tweeter, cleverly incorporating a stand at the bottom of the enclosure, as
does System 4, undoubtedly the best kit on the market, using a Yolt 2560mm bass driver
with a 260mm ABR on the rear baffle {also supplied), a moditied Peerless mid and Son
Audax tweeter. We will also be retailing selected drive units at competitive prices, e g. Son
Audax 200mm bass, 20B25J4 £13,50; 25mm tweeter. HD100D25. £9.00.

All our prices include V.A T. and délivery. Export no problem — please send for a specific’
quote by return. All equipment can be wired for 110V mains. Please send a farge S.AE. or
dollar biil for our full information and review reprints.

SYSTEM 4
£359.00

SWEDEN: BLN LJUD Hi-Fi, SE.IIJIIA KASERNGATAN 14 B, $291 33 KRISTIANSTAD

U.S.A.: OX DISCO, BOX 123, CLAYMONT, DELAWARE 19703
\ 8 ALBION STREET, LEICESTER. Tel. 546198
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All advertisements in this section must be
pre-paid

Closing Date:- 1st Fri. month preceding
publication

-1-3 insertions £7 per scc

4-11 insertions £6.50 per scc
12 insertions £6 per scc
24p per word (min. 15 words)

L : Advertisements are accepted subject to the terms
Box No. of application

and conditions printed on the advertisement rate
card (available on request).

SEND TO:- ETI CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002

T

EIRCUIT DESIGN; Prototype construction?
Analogue or Digital, Single Circuits or Com-
iplete Instruments/Systems. Write A, J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET or Phone Bradford-on-Tone (082-346)

COLOUR MODULATOR

R G B inputs, PALJUHF output
Unlimited colour combinations
TTL etc interface details supplied
1000's already in use!

KIT: only £1 2 Built & Tested: only £1 8

=] please add VAT at 15% to all prices

TELEPHONE ANSWERING MACHINES,
Super Phones, Radio Phones, etc. Ring
C.W.AS.0274 682674,

150 ASSORTED RESISTORS £1. 100;
assorted capacitors £1, 100 iN4148 £1. P
and P. 20p. S.a.e. lists of components, mikes,

meters. Dept. T, D.B. Products, 1 Holly Tce., = vy orderslaceen b‘y leph '536.
York, YO1 405. VWLLIAN Do v Seress s
STUART  Esexcmizsp - e
Earn £20- £100 P-W. SYSTEMS Ltd Telaphone: Brentwood (0277) 810244 ) SHAHP GOMPUTERS
in your spare time i . S , NEW LOW PRICES

Pocket Computer PC1211, complete with cassette
interface. CE 121 £108.95.
MZ80 Computer 20K £504.85-48K £573.85
4 MZBO P3 Line Printer £586.50. MZ8BOFD Disc Drive
£885.50.
MZ80 /0 Expansion interface £109.25.
All prices include VAT and UK delivery
ELKAN ELECTRONICS
28 Bury New Road, Prestwich
Manchester M25 8LD

by intreducing the revolutionary new
Flip-Caller telephone to your friends.
Features micro-chip controtled
push-button dialling and memory
recall. Sells itself. Generous
commigsion. For details write to Dept. ET|

IDL SUPERPHONE

P.0. Box 31, Twickenham TW2 5RL

BURGLAR ALARM Component Catalogue 4
out now. Ring: CW.A.S. 0274 682674. 1

S i

£09 SYNTHESISER DIY. Professional |
results, easy-build. S.a.e. Dewton, 254
Ringwood Road, Ferndown, Dorset BH22
9AR.

\® TELEPHONE:

{1A) 100 bit shift register PCB,
115mm X 94mm containing 9 X
7491, 6 X 7486 and 1 X 7441.
Terrific bargain 85p, p&p 30p.
Data General Nova 3 PCB 4K
memory £40 each + £2 p&p
MPU CORNER

2122 (200ns), £3. 2114 (450ns)
£4.50.

Texas Instruments. 2716 single
rail. Brand new. Full spec. £6.95
each phkp 25p. 2708 (400ns)

MK 1002P (dual 128 bit Shift Reg)
35p.
LM711CH (Voltage Comparator)
30p.

MM5240 AA/J Character
Generator £3.50 + data. p/p
256p.

International rectifier SOLID

put 240 VAC 2.5 amps input 90-
240 VAC/45-200 VDC £6.00
p/p25p
D TYPE CONNECTORS
9 Way: sockets (solder) 85p.
15 Way: wirewrap plugs only 75p.
50 Way: skt (wirewrap) £1.65.
50 Way: skt £1.45, p&p 25p.
25 Way Male to Female with
covers plus minimum 1 metre of
cable (12 way) £4.00 each p/p
35p..
25 Way plug (so!dercall) 25 Way
socket £1.20 each.
COVERS
25 Way: 75p (plastic), p&p 25p.
37 Way: 80p (plastic). p&p 250.
DISPLAYS
HP 5082 4 digit DIL display full

25p. Burroughs Panaplex 9 Dig. +

STATE RELAY type A2402. Out- .

SUPERSAVER 1

Ribbon Cabie Headers 16 DIL
Jermyn, gold piated, with cover
45p, p&p 25p.
Ansley Header plugs. 14 Way
75p, 16 Way 85p, 24 Way
£1.80. (Insulation piercing
type). p/p 25p.

Ansley 1/0 Header plugs. .1in
26 Way 65p, 26 Way (right-
angled) 85p. 40 Way £1.00 p/p

25p,

SUPERSAVER 2
Tantalum Capacitors 25 volt. 4.7
uF, 14 for £1.00, p&p 25p

_SUPERSAVER 3
PRICE SMASH FND 500 .5in.

200MA 240V Al

calculators, radio, etc., give

away price 85p each. Large

quantities P.O.A. p&p 35p.
SUPERSAVER 6

RS 338-383 Miniature Decade

Thumbwheelswitch. £1.65, p&p

SUPERSAVER 7
SN74116 Dual 4 Bit letch 75p,
p&p 25p.

SN7418 Arithmetic Logic Unit,
80p, p&p 25p.

SN74194 4 Bit Register, 50p p&p
25p.

SN74198 8 Bit Shift Register, 75p
p&p 25p.

SUPERSAVER 8
iTT 4¢cx 250b brand new full
spec £7.50 each p&p 25p.

SUPERSAVER 8
5 digit 7 segment DIL LED 11%
displays 4 for £1.50 p/p 25p

SUPERSAVER 10

bussing two PCBs together

SUPERSAVER 12
TMS 3128NC Static shift register,
£1.50, p&p 25p.

SUPERSAVER 14
Recording Designs Ltd digital
cassette deck. 50-100 Baud
RS232 240V input. A professional
superb deck. £68.00, p&p £2.00.

SUPERSAVER 15
5K multiturn trimpots, PCB moun-
ting, per box of 14 £2.50, p&p
256p.

SUPERSAVER 16
Qmax chassis punch 1% £3.25,
p&p 45p.

RL54 red Axial lead. 15p.

P&P on all above 25p.
VERNITRON Ceramic filters type
FM4 10 yMHz 45p, p&p 25p.
TRANSISTORS, BD236 40p,
BC183L 10p, BF195 10p.

TBA 8108, with data, 85p, 4-way
Dil switches, 78p. MC1303 Dual
Stereo preamp with data, £1.25.
7in. Nylon cable ties 100 for
£1.50. All p&p 25p.

NEW SN76477 (Yes, back in
stock). Sound Generator IC (Train,
plane, explosion, faser gun. etc.)
with data £3.25, p&p 25p.

PCB KEYBOARD, 65mm X
82mm, 18 key Clickers less Key
tops, ideal Hexadecimal use 35p,
p&p 25p.

CAPACITOR SCOOP. 1 600uF
at 10v, 160uF at 25v. Axial lead. 2
dozen for £1 + 25p p&p.

MINS FANS 80mm X 80mm
approx. 115v. Brand new, £4.50

“w*2** LB ELECTRONICS 5% 5e5e

Just arrived. ITT 2082 Data
Modem. Brand new and boxed,
with manuai. 600/1200 Baud.
Data Modem to CC ITT. v24/
R$232C. Channel centre

frequencies 1300 and 1700Hz
(800 Baud) or 1300 and 2100Hz
(1200 Baud). Synchronous or
asynchronous operation over 2
or 4 wire, switch or dedicated
lines, built in self and lines test
functions. Some of the best
equipment we have ever
obtained. £115.00 each, p&p

- £3.00. (Fraction of original

cost).
iC HOLDERS (Low-profile)

WE STOCK a vast range of TTL,
CMOS, some 74LS. MINIATURE
TOGGLES, etc.
PSUs. We have a large stock of
power supplies at very realistic
prices (callers).

RELAYS
Banor resettable double pole
changeover 12V £1. Both p&p
25p.

CIRCUIT BREAKERS
4450v AC 65v DC 0.5A 50p; ditto
7A 80p, p&p 25p.

ALLEN KEYS, 7/16in 5p; 12 for
§0p; p&p 25p.

ASR33 (with tape punch reader),
generally overhauled. £185.00
inc. of VAT,

CENTRONICS 101A Dot Matrix
printer. Fully overhauled. 165
char/sec. £450.00 inc. VAT.
Carriage at cost. As above dual
headed 300 char/sec £650 inc.

C.P.U. TYPE 10660. These de-

UXBRIDGE 55399

ICL POWER SUPPLY (ex-
change units) 240V AC input.
Output +24V at 2 amps DC,
—24V at 2 amps DC (adjustable
to 12V) +5V at 4 amps DC

—100V DC and 6.3V AC.

£12.00. Caliers only.

Terms cash with order {offictal
orders welcomed from colleges,
etc). All enquiries s.a.e. please. All
prices inclusive of VAT, uniess
otherwise stated. Postage as
shown per item.

FOR THE PROFESSICNAL
USER. CP Clare Keyboard
switches with buttons (blank) 65p
each p&p 25p.

LED displays, full spec 50p each, LEDs (Full spec.) 8Dl  12p 14D1  15p BURROUGHS keyboard, 96 key

(Al Full Spec) p&p 25p, large quantities POA TiL209, red 10p. 0.2in, red 12p. 16D 17p 18Dl 20p station. On-board crystal and

2528 Character Generator (64 X 9 SUPERSAVER 5 0 2in. green 28p. 0.2in, yellow 22Dl 28p ©  24Di  35p TTL. Brand new and boxed.
X 9) £2.95 + data & p&p 25p. Battery eliminator BVDC 28DIl  45p All p&p 35p 500mm X 190mm. At the time

of advert no data. No keytops at
ali. Clare pender. Reed
switches. Bargain £12.00 each,
p&p £1.50.
PLEASE DO NOT ORDER GOODS
FROM OLD ADVERTS. PHONE
BEFORE ORDERING.
. SURPLUS STOCKS
LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9LS, ENGLAND
All onqumu s.a.e. pleue
Tok ing
service out of buunou hours.
New retail premises, now open
Mon, Tues, Thurs, Fri, and Sat,
9.30-6.00 Lunch 1-2.15 week-
days, Closed all day Wednesday

We are situated just off the A40
opposite Master Brewer.

FOR CASH

PURCHASED  mmmm
-

spec £1.50 each, p&p 25p. Large 9 way male/female connector, + £1.00 p&p. ) ALL PRICES UXBRIDGE
quantities POA ELCO 8128. 0.1 inch pitch, gold- IEC mains chassis plug 75p suit- VAT. INCLUSIVE 55399
MAN 72 7 seg CC £1.25, p&p plated PCB mounting, ideal tor able socket 35p, p&p 25p OF VAT

skt and bezel £1.00, p&p 25p Superb value, 35p, p&p 25p. GIVEAWAY vices are brand new. supplied with All components full spec

LED 3 Digit DIL 55p, p&p 25p. SUPERSAVER 11 oy profile il sacket, | O o o o | SR s o i
igit .1 i i 741L5266 50p. 741524 .40. gold H experimental use or hang them on

ngnr.'a[:s d\ljgléd1|rl1n éﬁ@ﬁé‘&!ﬁf’ 7415240 c?oo. 7452560£ 23;: 12p EACH your Christmas tree! 4 for £1. p&p MERRY CHRISTMAS TO ALL

£1.00 + 25p p&p P&P on all above 25p. p&p 25p 25p. OUR CUSTOMERS AND ETi STAFF
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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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PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors Hardware
and accessories

Sefected range ot popular components

Full range of HE printed circuit boards
normally ex-stock. same day despatch at
competitive prices

P C. Boards to individual designs

Resist-coated epoxy glass laminate for the

d.i y. man with full processing instructions {no
Lunusual chemicals required)

Alfac range of etch resist transfers. and other
drawing matenals for p ¢ boards

Send 15p for catalogue.
RAMAR CONSTRUCTOR
~ SERVIGES
MASUNS ROAD

STRATFORD-ON-AVON
WABRWICKS, Tal, 4879

Z2X80 SPACE INTRUDERS —zap the in-
truders as they attempt to land, £4.
Movies—7x8 character pictures displayed in
rapid movement, gives animation effect, £3.
Both are continuous programs with no loss of
T.V. Sync. Inclusive prices for listing and
details, or send s.a.e. for list of all ZX80
Specials to—K. Macdonald, 26 Spiers Close,
Knowle, Solihull 893 9ES. )

XMAS PRESENT FOR ZX80 OWNERS.
Stockmarket,Hangman with uniimited words,
day of week, nim and others. 7 programs on
cassette for £5, or send s.a.e. for list, —
Cadsoft, 24 St. James Street, Cheltenham,
Glos.

ADAM HALL

Cabinet & Flightcase Fittings, fretcloths. coverings,

Bulgins, reverb trays, Emilar compression drivers, AKG |
mics, Celestion speakers, ASS glassfibre horns.

Send 30p postal order for illustrated catalogues to*
ADAM HALL (E T SUPPLIES)
4 Unit B, Charlton Court
Road, § S
Essex $§S2 6BZ

handles, castors etc., Jacks & sockets, Cannons, {

LAMP STRINGS

Kit LS-1. Each Kit contains: 200 Lamps’
(50 each Red, Blue, Yellow, Green). 200
Pre Cut Leads, 400 Sleeves plus Instruc-
tions.

Easy to Construct. ideal for

|Discos, SHOPS, DISPLAYS,
XMAS DECORATIONS ETC.

LS-1 c/w Instructions
SL-1 100 Spare Lamps (25 each colour)
5.75

Prices inciude VAT and P&P

J & H ASSOCIATES LTD.

The Maltings
Station Road
Sawbridgeworth, Herts
Tel: 0279-723156 Telex: 81675
JLamps-G

Trade Enquiries Invited

The amazing Videograph, as featured recently in Eiéctronics
Today International, links your Hi-Fi with any Colour TV to
produce a Fantasia of hypnotic visuat eifects. The system
displays stereo music as brilliantly coloured waveforms
against an ever changing background, For the technlcally
minded, a square-wave signal generator is builtin,
2% cermitting advanced cemonstrations of transient response
& oic. Truly the ultimate accessory for any Hi-Fi system!

} SIY kit onLy £33.95

Case & Controis £15.95 incﬁggrﬁ_sr
or READY BUILT £69.95 s

WlL.L‘AM Dower House. Billericay Road ™
sSTU

Herongate, Brentwood,
T ecsexcMi335D.
SYSTEMS Ltd  Telephons: Brentwood {0277) 810244

STABILISED POWER SUPPLIES. Vari-
able 5-15V. 1A. Encased. Require leads. £8.
Mains Transformers 9-21V. 10A. £6. Used
room thermostats £1. P.&P. £1.50 per
item.—D. Hingston, 12 Meadow Lane,
Westbury, Wilts. Tel. 8237286.

PRINTED CIRCUITS. Make your own

simply, cheaply and quickly! Golden Fotolak
Light Sensitive Lacquer — now greatly
improved and very much faster. Aerosol ¢ans
with full instructions. £2.25. Developer 35p.
Ferric Chloride 55p. Clear Acetate sheet for
master 14p. Copper-clad Fibre-glass Board
approx. 1Tmm thick £1.75 sq ft. Post/
packing 60p. White House Electronics, Castle
Drive, Praa Sands, Penzance, Cornwall.

GG
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+ P/P £3.45 (inc. VAT)
£I I 0 00 Optional extra manual A
+ VAT (£16.50) £6. Total £129.95
BEST OFFER EVER
Camera Kit, Lens,

Vidicon & NMiodulator

CROFTON

Tel 01-8911923 2.

details

A SUPERB VALUE STEREO POWER
AMPLIFIER OFFER @ Stabilised PSU; 2N

. 3055 output @ Stereo 60-watt RMS: @ I.C.

Preamp. Case includes, controls volume,
selector etc., din output/inputs for magnetic
pick-up/microphone (3.mv) + Tuner +
Tape/Aux. 26 transistors — 2 IC Screened
Douglas Transformer, 240V AC mains lead.
New—tested—data £19.95 (inclusive).—
Klifco Electronics, 1 Regent Road, llkley, W
Yorkshire LS29 9EA.

GENTLEMAN SEEKS MANUFACTURER
for two patented inventions: Electronic foot-
ball pools forecaster and electronic chord
finder. Box No. 202, ETI, 145 Charing Cross
Road, London, WC2H OEE.

NUCLEAR RADIATION MONITOR. Es-
sential for the survivor of"a nuclear attack.
Measures up to 100 rads/hour. S.a.e. de-
tails: Ray Nucleonics, 13 Rosemead Gardens,
Brentwood CM13 1HZ.

ZX80 BUILT BY SINCLAIR. Complete with
manual and power supply. Cost £110, only
£85. Must sell because of new Micron. —
Phone Geoff Peach, evenings, 01-804 0642
(Enfield). =

PROGRAMMING, SINGLE/TRIPLE
RAIL UVEPROMSs. £3/1K. 2516 (2716)
2708, 2532, 2758, 2508, 2704. Petron
Electronics, Dept. E, 1 Courtlands Road,
Newton Abbot, Devon, TQ12 2JA.

U.V. EPROMS. 1024 x 8 type 2708. Full
specification devices, with data. £3.50 each,
four or more only £3.25. Post free. S.A.E. for
details. Box No. 203, ET!, 145 Charing Cross

"Road, London WC2H OEE.

NASCOM OWNERS — 16 gauge Alu-
minium Console, will support portable
T.V. or monitor. Enough space inside for 3A
PSU, CPU Board and two expansion boards.

Size 14" x 20" x 3" with sloping front for
keyboard. Price includes keyboard cut-out,

rubber feet, carry handle. Send cheques or
P.O.s for £25.30 to — Cyber Electronics Co.
Ltd., Pavement Square, Addiscombe, Croy-
don CRO 6RD. Tel. 01-651 0388, any_time.

DIGITAL WATCH BATTERY
_ REPLACEMENT KIT

‘These watches all require battery
(power cell) replacement at regular
intervals. This kit provides the;
means. We supply eyeglass, non-
magnetic tweezers, watch screw-
driver, case knife and screwback
case opener. Also one doz. assort.
push-pieces, full instructions and
battery identification chart We
then supply replacement batteries
— you fit them. Begin now. Send
£9 for complete kit and get into 2
fast-growing business. Prompt
despatch.

'y Al \
BOLSTER INSTRUMENT CO. (ET20)

11 Percy Avenue, Ashford, Middx. TW15 2PB

CENTURION
ALARMS

BURGLAR ALARM EQUIPMENT
AT UNBEATABLE VALUE
e JUST LOOK!

100 ALARM TRIGGER MODULE. 100% Solid State Battery
operation. Pos. & Neg. Rings. N C for 4-wire contacts. N/O for
Moats, erc. One Amp Switching Capacity Only £9.9!
210 Quality White Flush fittirg 4-wire MAGNETIC REED
CONTACT + matching magnet

220 Surface 4-wire MAGNETIC REED CONTACT .. E1 50
240 PRESSURE MAT, Standard size 4-wire 30/ x16'" £2.20
250 PRESSURE MAT. Stair size Swire 23"26%"" ... £1.73
260 VIBRATION DETECTOH Perdulum type in Ivory Case with
contacted Lid +self-adhesive back:rg Ad y £3.50
360 SIX INCH UNDER DOME BELL £9.95

390 BEST OUALITY BELL HOUSING. PVC coated mv(a) not to
be confused with the cheaper deccv covers, Fu|ly signwritten with
bur Centurion {nsignia . .. £9.50
400 DECOY P.V.C.BELLCOVER . .. .. ... .. £6.60
NEW TWO-TONE u.S.A. POLICE SOUNDERS complete with
weatherproof horn .. .. 0 £14.50
SOUNDER PCB Module, onlv ..., £4.95
WEATHERPROOF Louspeaker. 8 ohm hom only a £9.55
Note. All equipment operates on 12 Volts DC.
Terma: Add 15% VAT to Prices + 60p Postage & Packing.

Aczess No Minimum Qrder.

a Access telephone t;rdsfs
welcome on:
0484-35527 or send
5.8.E. for Full List to:
CENTURION ALARMS & ELECTRONIC

SALES, Dept. ET!, 265 Wakefieid Road,
Huddersfield, W. Yorks HDS $BE.
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PANELS

Give your project the professional finish it
deserves. Blend in with existing equipment with
these tough 2mm thick anodised aluminium
fascia panels, matt black or brushed silver finish.
Stock sizes: 44 X 16 cm £4.75, 35 X 15 cm
£4.25, 30 X 12 cm £3.90. Other sizes avail-
able in quantity to order. Prices incl. c.w.o.

PROJECT FINISHERS

P.0. Box 2, Buntingford, Herts.

TIME EXACT?

MSF CLOCK is ALWAYS CORRECT—never gains or
loses, self-setting at switch-on. 8 digits show Date,
Hours, Minutes and Seconds, auto. GMT/BST and
Leap Year, also parallel BCD output and audio to
record and show time on playback, receives Rugby
60KHz atomic time signals, built-in antenna,
1000Km range, ABSOLUTE TIME, £54.80.

V.L.F.? EXPLORE 10-150KHz, Receiver, £13.70.

60KHz. RUGBY RECEIVER, as in MSF Clock, serial
data and audio outputs, £15.70.

Each fun-ta-build kit includes all parts, printed circuit

case, instructions, postage, etc., money-back assu-

rance, so GET one NOW.
CAMBRIDGE KITS
45 (TN) Oid School Lane, Miiton, Cambridge

SOFTWARE
NOW
AVAI LABI.E

35 GROSVENOR ROAD TWICKENHAM

L MIDDLESEX TW1 4AD - Tel:01-891 1923

£1 BARGAIN PACKS

All packs £1 each; any 12 for £10. Post 25p. All
top-grade new components — no rubbish.
PC1 12 BC107 PC9 10 TO3 sockets
PC2 14 BC108 PC10150.1/35V tants
PC3 12BBC109 PC11 14 3mm red LEDs
PC4 3 2N3055 PC12 12 5mm red LEDs
PC138 741
PC14 6 655

PCS 7 BFY51

PC6 16 8C182

PC7 60 1N4148 PC15 15 12V zeners

PC8 25 1N4003 PC16 100 1k AW 5% Rs

Send S.A.E. for B-page list/enquiries. Mail only.

PC ELECTRONICS, 1 Thomhill, Romsey Road
Whiteparish, Salisbury, SP5 2SD

EFFECTS UNITS FOR GUITAR, Key-
iboards and vocals. A.D.T. Chorus £44.25.
Flanger £36.75. Phaser £27.75. Fuzz-
Overdrive £21.75. Echo-Analog Delay
£48.75. For details send S.A.E. to Druzyc-

Taylor Electronics, 148 Coventry Road, War-

wick, CU34 5HL. Tel: (0926) 499300.

FREQUENCY COUNTER TIMER. 1Hz-
50MHz £60 ono. Teletext Decoder Bk/w
display, not remote control. Plugs into aerial
£100 o.n.0. Crawley, Sussex 884606.

C.B.S.

If you are in Business and considering an
application of a Minicomputer or Microproces-
sor based System and are a little confused why
not attend one of our courses.

B.  Microcomputer Application —
ENGINEERING AND CONTROL

G.  Programming in BASIC — INTRODUC-
TION

D.  Programming in BASIC — ADVANCED

We are an independent consultative organisa-

tion specialising in business and engineering

application, prepared to recommend systems

when required and provide full software and

programming support.

Courses are available for individual or group

instruction, and may be arranged to suit your

specific applications.

phone:

CLEVELAND
BUSINESS SERVICES

Cleveland House
Routh, Near Beverley
North Humberside. HU17 9SR
Tel: Leven 040143139

TELEPHONE ANSWERING MACHINE.

Build your own for under £10 plus any
Cassette Recorder. Send £3 for circuit and
plans. S. D. Cross, 24 Thorney Road,
Streetly, Sutton Coldfield, West Midlands.

U.K. AIRPORT FREQUENCIES LIST. £1.
U.K. coast station frequencies list £1. PLH
Electronics, 20 Vallis Road, Frome, Somer-
set.

A, Microcomputer Application — BUSIN ESS'

DIGISCOPE DS2 LOGIC MONITORS. 16
channel CMOS/TTL, £27.40. Free leaflet: J.
E. Sinclare & Co., 82 Plumstead Common
Road, SE18 3RE.

PARAPHYSICS JOURNAL. Russian/
Czech translations. Autogenics (self-training)’
improves vitality.* Psychotronic Generators,
UFOs, contacting extraterrestrials, Kirkli-
anography, telelinesis, levitation, gravity
lasers. S.A.E. 4x9'': Paralab, Downten, Wilts.

For full details and dates available write or

SPEED — VERSATILITY — ECONOMY

)

DNU="= %

®

Deslgnsd originaily for logic wiring applications, it is Now
d and used ex industry,

and resenrch ROADRUNNER ls used by nobbylsls students,
, to carry out work on:—
*P.C.B. REPAIRS 'ANALOGUE BREADBOARDING *SIMPLE
LOGIC WIRING "COMPLEX INTERCONNECTING OF MICROS
AND MEMORIES.

EURO INTROKIT £16.70. PORJECT KiT £8.18.
MINIKIT (A) £7. PENCIL WITH LOADED 'QSE" BOBBIN
£2.81 WITH T.CW. BOBBIN £2.76. STRIPS. GLUE
FIX 20/PKT. 6’ LONG €3.20. HIGH DENSITY
GLUEFIX 20/PKT. 6" LONG £3.20. PRESS FiX

EUROCARD £5.18. SINGLE SIDED £3.80. DOUBLE
HIGH DENSITY D-SIDED EUROCARD £8.60. PROJECT
CARD £2.50. BOBBINS: BLUE 4/PKT. £2.12. GREEN
4/PKT. £2.12. GOLD 4/PKT. £2.12. PINK 4/PKT
£2.12. 1 OF EACH-COLOUR £2.20. TINNED COPPER

420°C £5.52. REPLACEMENT WELLER TIPS — PTAAS
430°C £1.40. PTAA9 480°C £1.40.
Please add 40p for P&P + VAT to all orders

FOR FURTHER INFORMATION ON
ROADRUNNER PRODUCTS SEND
LARGE S.A.E. TO:

T.J. BRINE ASSOCIATES

FREEPOST, Haslemere, Surrey GU27 3BL

20/PKT. £3.20. SINGLE HIGH DENS!TY D-SIDED:

2/PKT. £0.96. ADHESIVE £0.41. SOLDERING IRON
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NEW REDUCED
PRICES

8K £399

16K £499

32K £599

RRP £795 for 32K

) VAT

Very popular for

PED'B %E EI home & business
use BK Microsoft Basic in M BK Pet 32K & 16K. with

new improved keyboard All with jreen screen
Cassette Deck £65 extra  Full range of software available

Interface PET IEEE — Centraonics Paralle!
Decoded £77.00 + VAT

NOW IN STOCK

p\—
?" 009

cC

GET YOURSELF A& s, |
PRINTER FOR @\“4{

YOUR PET AND SAVE

A FORTUNE

only £299 . var
Interface Cards £49 ~

Full Pet Graphics including
cables. Ready to go. EX-STOCK.

Interfaces with APPLE, PET, EXIDY, TRS80,
COMPUKIT and NASCOM.

Add s poworful double
density, mini floppy disc to
your Nascom system.
@ Disc Controller Card (lncludes
Nasbus 6 $100 interface
® Will-control 4 Drives.
‘@ CPM operating system.
@ Extended Disc Basic
Compiler.
® Power supply included

One Disc System — £489 + VAT
Additional Disc Unit — £299 + VAT

NASCOM 2 GAMES TAPE

featuring Space Invaders and Android Nim, Re-numbering
program and other goodies!

£7.50 +var

NEC’s high quality printer uses a print “thimble” that has
less diameter and inertia than a daisy wheel, giving a quieter,
faster, more reliable printer that can.cope with plotting and
printing (128 ASCII characters) with up to five copies, fric-
tion or tractor fed. The ribbon and thimble can be changed in
seconds. 55 characters per second bidirectional printing —
with red/black, bold, subscript, superscript, proportional
spacing, tabbing, and much, much more.

TEAC
DISK
DRIVES

TEAC FD-50A has 40 tracks giving 125K. Bytes
unformatted single density capacity.

The FD-50A can be used in double density recording
mode.

The FD-50A is Shugart SA400 interface compatible.
Directly compatible with Tandy TRSB0 expansion
interface.

Also interfaces with Video Genie, SWTP, Heathkit,
North Star Horizon, Superbrain, Nascom, etc, etc.
Address selection for Daisy chamlng up t0 4 Disks.
Disks plus power supply housed in an attractive grey
case.

Double
Disk Drive

Single
Disk Drive

£225 +VAT £389 +vat’

COMP POCKET COMPUTER

GREATEST BREAKTHROUGH

COMPUTER
POWER THAT
ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET!

® Programs in BASIC @ “QWERTY” Aiphabetic
Keyboard @ 1.9K Random Access Memory @ Long
Battery Life.

Computer power that once filled a room can now be carried
in your pocket! It's easy to load with ready-to-run software
from cassette tape (interface and recorder optional) or
program it yourself in easy-to-learn BASIC. 24-character
liquid crystal readout displays one line at a time. Special
feature is advanced non-volatile memory allows you to
power on and off without losing the contents of memory.
Note: Memory must be transferred to tape befare changing
batteries. Automatic statement compaction squeezes every
ounce of memory space. Features power-off retention of
programs and data. Powerful resident BASIC language
includes multiple statements, math functions, editing,
strings, arrays and much more. Multiple program loading
capability subject to RAM availability. Carrying case and
batteries included.

Each
£13.95
£13.95
£13.95

£8.95

Each
£8.95
£10.95
‘£10.95
£10.95

Program

Games 1

Business Statistics
Business Financial
Personal Financial

Program

Real Estate

Civil Engineering
Aviation

Math Drilt

YOU NEED NEVER MISS AN
IMPORTANT CALL AGAIN
TWO CORDLESS TELEPHONE
SYSTEMS — DIRECT FROM USA

THE ALCOM only £147 + vaT

Base station connects to your telephone line. Remote
handset clips to your belt and gives you push-button dialling
— Bleeps when call arriving — Nicad rechargeable batteries.
Charger in base unit.

ACULAB
FLOPPY

The ta!e%lgﬁehaves

like a disc, for
TRS-80 LEVEL 2.

only £169 + var

Connects directly to TRS-80 Level 2 Keyboard. Operating
and file handling software in ROM. 8 commands add 12
powerful functions to Level 2 BASIC.

LOW COST TELEPHONE £99'95
ANSWERING MACHINE - VaT

Microprocessor controlled answering machine. Plug into
your pitone line. Records any phone call messages. Remote
bleeper enables you to listen to your messages from
anywhere in the world. Uses standard cassettes. Comes
complete with mains adaptor, microphone, remote bleeper,
base unit, cassette with 30 sample pre-recorded messages.

‘&

L -1'!

«-~-{-:.-.

mu\\'\‘“s.e‘
p0S
WE USE THIS

MACHINE IN OUR B
1 DISK
EXPANSION

Room for 3
500K per Drive gives
total of 1.5M Byte — 1 Drive
plus Cabinet £799 +var

CP/M2

‘backages i.e. accounting, payroll stock etc.

TRS 80 * MODEL It

This new unit from the world's most successful micro company is
now available immediately with software.

The basic unit comes complete with 64 thousand characters
{bytes) of Memory. The built in 8" Floppy disc adds another %
million extra characters including the disc operating system.
More disc expansion is now available.

The Model Il is a complete unit with a full keyboard including. a
numeric pad and 12" screen which gives 24 lines of 80
characters. The computer is supplied with both the disc
operating system and the Level Il Basic.

A full self test routine is written into the power up procedure to
eliminate incorrect operation. Both serial and parallel expansion
sackets are standard. A printer is a plug-in operation.

Both hardware and software necessary to talk to a mainframe are
included. Terminal usage is very passible. With the addition of
CPM2 you can opzate with COBOL, FORTRAN, MBASIC,
CBASIC in which languages are many other applications

64K 1-Disk Model I £1995.00
RRP £2250.00
FORTRAN

| -
&
~
3
3
3
3
)
X
2
I.
=
D.
2
X
-
3
9]

£95.00 CBASIC £75.00 £220.00

CIS COBOL £400.00 M BASIC £155.00 WORDSTAR £255.00

= TRS80
Fully converted to UK T V Sxandal!gmlﬁr%te‘e%

«asy 10 totlow manuals UK Power Supply  Cassette Leads

Sample tapes Special box 1o enable you 1o ptug into your
own TV Recommended for tist nme buyers Just plug in
and go Full Range of Software Available

Interface to Centronics Parallel for TRS80 £75.00 + VAT

only £295 - vai TRS80 ,
S)Z(:)\and your TRS80 by "1,* EXPANSION
INTERFACE

32K Memwury on board ‘3

Centronics paraliel port )

Disk controller card Rea! i X

ume ctock Requites Levet 4

it Basic Intertace tor 2

cassetle decks compiete
with power supply .

@ 16K user RAM

plus extended 12K Microsoft
BASIC in ROM @ Fully TRS-80 Level Il

software compatible ® Huge

“ range of software already available ® Self contained, PSU,
UHF modulator, and cassette .Sumply plugs into video
monitor or UHF TV @ Full expansion to disks and printer

® Absolutely complete — just fit into mains plug.

THE MARTELL
TV GAME




K}

-Super Quality — Low cost printer. Tractor Feed with full 96

ASClI character set. Accepts RS232C at band rates between
100 and 9600 and Paraliel Bit data.
Attaches either directly or through interfaces to Pet, Apple,
TRS80, Sorcerer, Nascom, Compukit etc

@ Bi-directional printing
@ Up to 220 chars/line
with 4 print densities
@ 500 char buffer
® RS232C and Centronics
Parallel interface built in
@ Full software control of matrix
needles allowing graphics capability
@200 chars/sec ® Adjustable width tractor feed.

Al this for only £8985 + vaT.

THE ATARI VIDEO COMPUTE

GAMES SYSTEM

Atari’'s Video Computer System E
¢ now offers more u
than 1300 different game
variations and options in twenty
Game ProgramTM cartridges!

Most Cartriages only £13.90 + VA’
Prices may vary with special
o editions Basic Maths, Airsea

Battle, Black Jack, Breakout,

Surround, Spacewar,. Video

Jlympics, Outlaw, Basketball,

Hunt & Score*, Space War,
>  Sky Diver, Air Sea Battle,

Codebreaker*, Miniature Golf.

NN

Extra Paddle Controllers *Keyboard Controllers
— £14.90 + VAT — £16.90 + VAT

SPACE INVADERS NOW IN STOCK £26

e GAME BREAK OUT

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

OMPUKIT UK101|

% 6502 based system — best value for money on the market. * Powerful 8K
Basic — Fastest around & Full Qwerty Keyboard * 4K RAM Expandable to 8K
on board. % Power supply and RF Modulator on board. * No Extras needed —
Plug-in and go. % Kansas City Tape Interface on board. % Free Sampler Tape
including powerful Dissassembler and Monitor with each Kit. * If you want to

learn about Micros, but didn’t know which machine to buy then this is the

machine for you.

| 40 pin Expansion Jumper Cable for Compukit expansion £8.60 + VAT H

Build, Understand and Program your own
Computer for only a smail outlay.

KIT ONLY £179 + var
NO EXTRAS NEEDED

r Available ready assembled, tested & ready to go £229 + VAT

NEW MONITOR FOR COMPUKIT UK101
@ |n 2K Eprom 2716 @ Allows screen editing @ Saves data on tape @ Flashing cursor ® Text scrolis down £22.00 + VAT

7

FOR THE COMPUKIT Game Packs

Super Space Invaders (8K)
Space Invaders

Assembler/Editor £14.90 1. Four Games

£5.00 Chequers

Screen Editor Tape £5.90 2. Four Games

£5.00 Real Time Clock

All Prices exclusive VAT

HITACHI
PROFESSIONAL
MONITORS

9" — £129 £99.95
12" — £199 £149

@ Reliability Solid state circuitry using an IC and silicon
transistors ensures high reliability. ® 500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center. ® Stable picture Even played
back pictures of VTR can be displayed without jittering.
@ Looping video input Video input can be looped through
with built-in termination switch. @ External sync opera-

3. Three Games 8K, only

} C12 Computer Grade Cass_ettes

£6.00 ~Case for Compukit
" ENGLISH COLOUR TV/
AMERICAN NTSC
COLOUR MONITOR

Suitable for Apple, Atari and Texas 99/4 £298§ +vAT

8MHz Super Quality odulators
6MHz Standard Modulators

£4.90

£2.90

10 for £4.00
£25.00
£3.50

£3.50

Anadex Printer Paper — 2000 sheets )
Floppy Discs 5%’ Hard and Soft Sectored
Floppy Disc Library Case 5% "

tion {(available as option for U and C types) @ C
construction Two monitors are mountable side by side in a
standard 19-inch rack.

- MEMORY UPGRADES
16K (8 x 4116} £29.90 +var

4K Compukit (8 x 2114) £29.90 +var

£24.90
£9.90

Verocases for Nascom 1 & 2 etc.

Keyboard Cases

SPECIAL OFFER
We will part exchange

your Sinclair ZX80 for
any of our products.

! Refurbished ZX80's—fully guaranteed £69.90
Has got to be one of the world's greatest TV games. You really

+ VAT
get hooked. As featured in ETI. Has also 4 other pinbail games : {Supply dependant upon stocks).
and lots of options. Good kit for up-grading old amusement =
ames, ; 5 e — —
?VIINI KIT — PCB, sound & vision modulator, memory chip We have one of the largest coliections ¢f Computer Books under one roof, along with
and de-code chip. Very simple to construct. £14.99 + VAT racks of software for the PET and TRS80.
OR PCB £2.9¢ MAIN LS) £8.50 Both plus VAT Come and see for yourself.

WE ARE NOW STOCKING THE [l < =
APPLE Il EUROPLUS AT | \yasies
REDUCED PRICES

16K £599
32K £649 ) +

VAT

48K £659

g Started APPLE |l is faster, smaller, and more
powerful than its predecessors. And it's more fun to use too
because of built-in features like:
® BASIC — The Language that Makes Programming Fun.
® High-Resolution Graphics (in a 54,000-Point Array) for
Finely-Detailed Displays. ® Sound Capability that Brings
Programs to Life. ® Hand Controls for Games and Other
Human-Input Applications. @ Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM,; for Big-System Per-
formance in a Small Package. @ Eight Accessory Expansion
Slots to let the System Grow With Your Needs.

You don’t need to be an expert to enjoy APPLE Il. It is a
complete, ready-to-run computer. Just connect it to a video
display and start using programs {or writing your own) the
first day. You’ll find that its tutorial manuals help you make it
your own personal problem solver.

We give a full one year’s
warranty on all our products.

SPECIAL—ONCE IN A LIFETIME OFFERI

SHOWROOM &
SALES CENTRE AT

311 Edgware Road,
London W2.
Telephone: 01-441 2922

SORCERER

For Personal or Business Use.
32K or 48K memory. 8K Microsoft Basic in ROM. Dual
Cassette 1/0, RS232 1/0. Parallel 1/0 (Centronics).
Expansion available through optional extra $100
Motherboard. 69 Key keyboard including 16 key
numeric pad.

Please add VAT to all prices — including delivery. Please make cheques an postal orders pyable to COMPSHOP LTD., or
phone your order quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

MAIL ORDER AND SHOP: CREDIT FACILITIES ARRANGED — send S.A.E. for application form.

14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station — Moorgate Line),
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G .

NEW WEST END SHOWROOM:
311 Edgware Road, London W2. Telephone: 01-262 0387
OPEN — 10am - 7pm — Monday to Saturday

* IRELAND: 80 Marlborough Street, Dublin 1. Telepnone: Dublin 749933

* COMPSHOP USA, 1348 East Edinger, Santa Ana, California, Zip Code 92705.
Telephone: 0101 714 5472526

COMPUTER
COMPONENTS

(Part of the Compshop Ltd. Group)

‘“Europes Largest Discount
Personal Computer Stores”
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Amassive new
catalogue from Maplin
that’s bigger and better
than ever before. If you
ever buy electronic
components this is the

one catalogue you must
" not be without. Over
300 pages,itsa
comprehensive guide to
electronic components
with thousands of
photographs and PLUS
illustrations and page ’ 'LOW PRICES
: : 3 : e k- such as
after page of invaluable data. (4. . Resistors from 11p
i S . I A Ko Muitimeters from £4.25

We stock just about A _ . S, (- conpicreouieIs cuBe n s
every useful Component : N : - [ Emoﬂ‘_‘_’ g Stereo Headphones from £3 49

B . L o . s L KN B Radios from£2.95
you can think of. In fact, o it B s Over 300 Books
well over 5000 different AT R . 1 ; ZIfDiffergnt ranges

g d ~ - : acitors, etc.,
lines, many of them hard L i
to get from anywhere f,

else. Hundreds and hundreds

of fascqnatlng nEV\{ lines, = Post this coupon now for your copy of our 1981 i

more data, more pictures and J catalogue price£1. R

anew layoutto help you Please send-me a copy of your 320 page catalogue. i

find things more quickly. ] I'enclose £1 (Plus 25p p&p). If | am not completely i

) satisfied | may return the catalogue toyouand have i

. 1 my money refunded. If you live outside the UK send |

£1.68 or 12 International Reply Coupons. ]

§ lenciose £1.25 |

Maplin Electronic Supplies Ltd. 1 Name =
All mail to: PO. Box 3, Rayleigh, Essex SS6 8LR. :

g’zfppsr:none. Southend (0702} 5541‘55. Sales (0702) 552911, " l Address =

159-161 King Street, Hammersmith, London Wé. Telephone: {01) 748 0926. I
284 London Road, Westcliff-on-Sea, Essex. Telephone: Southend (0702) 554000. K ETII81 l

Both shops closed Mondays. gy ——————p— e e g g gy
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NEWS: Digest

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.

13



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
FREEPQOST (No stamp required)
Liverpool L2 2AB.

v

Esv(n(onua |

.

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.

ETI JANUARY 1981
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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.

ETI JANUARY 1981

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

TANBUG

- |

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.

ETI JANUARY 1981
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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
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twelve issues and is attractively bound
and blocked with the ELECTRONICS
TODAY INTERNATIONAL logo.
Price U.K. £3.95 including postage, packing
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place your order now and send the completed
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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
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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.
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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'

24 ETi JANUARY 1981



*\IDEQTONE*
Infroduces DIRECT SELLING-
the Ultimate 5. Discount!!!
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Fast becoming one of the ;
top names 4
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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
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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
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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
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VIDEOTONE
98 CROFTON PARK ROAD,
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| Tel01-6908511/2
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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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Understanding Sohd State Electronics
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(240 pages)
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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
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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-

inverting input. C4 to C7, R4,5 and PR1 form a T-notch filter, which
provides frequency selective negative feedback over IC1. R4 and RS
also bias the inverting input of the device. A T-notch filter allows most
frequencies to pass readily, but at and close to its operating frequency
it gives a high level of attenuation. Thus, in this case it gives virtually
100% negative feedback and only about unity voltage gain at most
frequencies. However, at its operating frequency there is little feed-
back and high voltage gain. This gives the required narrow passband.

PR1 controls the bandwidth of the filter and a fairly flat response
will be obtained at maximum resistance. Decreasing its resistance
gives a sharper and narrower response, but too low a resistance will
give an unusably sharp response. The circuit might even start to
oscillate. R1 attenuates the input signal to a level that gives roughly
unity gain at the centre of the passhand, but the exact voltage gain
depends on the setting of PR1. The output can be fed to low, medium,
or high impedance headphones, or a loudspeaker. Current consump-
tion is about 15 mA.

—
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We’ve got to hand it to you!

latest professional state-of-the-art 3'2-digit DMM - at really old-
fashioned prlces' From just an unbelievable £39.95 inc. VAT, plus £1.15 p&p!

Plus three other DMMs in the range!

Incredible =
6200

Introducing the>

#* ImV, i00.A and to 2 Megohms! This ane-off price s so unbelievably iow because the
0.19) resolution! * Low power Ohm ranges! A D converter and display are custom-built. Thisis a 220 As the 6200, plus 10 Amp
* Measures AC voitage # DisplaysmV, V genuine, no corners cut top-spec DMM. that gives you all AC DC measurement’ ONLY £49.95 nc VAT
to 600V! and mA! the featyres above "”‘1 200075 ‘g"“""‘m’s BatLEty, "'f o1 6100 With Continuity check’  ONLY £64.95 inc VAT
e 3 2- ay. 3 'Bq ar 3 tent
* Measures DC voltage % 0.8% accuracy! the 312 -digit LCD display. auto "Batt warming pmrc.) 6110 As 6100, pius 10 Amp
s leads batteries. spare fuse and 6 months’ guarantee' This c = v£74.95 inc VAT
to 1000V! % Zero adjustment! AT DU measwrement ONLU
0 N . | i offer can 't last for ever, so buy now Remember. a DMM Add L1 15 pkp please
* Measures resistance #» 3 other modeis too! d it &

——
ACCESS orders taken. Please write card no. and signature:

ACCESS NO - —— m

e

F

| beleve you' Please send me the DMM s as marked

6200 (@ €41.10 cach ¢ VAT p&p Touwl price £ Name ;
6220 @ £€51.10 cach, nc VAT p&p Toulprice £ Addross I
6100 [« £66.10 each. inc VAT p&p Totalprce
6110 @ €76.10 each, inc VAT, p&p Total price £ M E —— ;
Signed

Total cash cheque enclosed £
Chugues payable to

Machn-Zand Electronics Ltd.. piease

38 Mount Pleasant, London WC I X QAP For overseas orders, please

L]
| in-Zand
Tel 01-278 736901-837 1165 MaC add £5 to cost of total order package.

NG NS SEEESE SR oEEeEs mmmmes  Making state-of-the-art affordable ———— SEGESY SIS NN IS RSN SRS
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To: Maclhin-Zand Electronics Ltd., 38 Mount '
Pleasant. London WC I X 0AP i
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® ORDER BY POST OR TELEPHONE ® ALL MODELS ON DISPLAY

WITH BARCLAYCARD/ACCESS ®RETAIL _ MAIL ORDER
@ ELECTRONIC TEST EXPORT INDUSTRIAL
g;)EUc'rmElgTTs \ ® OPEN SIX DAYS A WEEK
ghabiiditoiel 103,151, 9
® CALL IN AND SEE _
FOR YOURSELF ALL PRICES INCLUDE VAT
l\‘}l range gfb Scopes in stock from SmHZ Single Trace to 50mHZ Dualtrace. —_—
sco PEs ains and battery/mains ponlﬂ::‘.v - — DUAL TRACE (UK cip etc £3.50)
SINGLE TRACE (UK cp etc £2.50) C$1562A 10mHZ, 10mV, 5" display £227.00
y Hm 307-3 10mHZ. 5mV. 6 X 7 displ | C81575 5mHZ, 5 1mV display £270.00
e ‘es't“ . ' cmidispiay, 21“750 50 Hm312-8 20mHZ, 5mV, 8 X 10cm display £253.00
. : CS1566A 20mHZ. 5mV, 5 display £323.15
CONSRRE e, s v e QIEnlr . 28 LBO 3085 70mHZ 2mV 5 X 6.3cm display.
. Battery /mains Portable, built in Nicads £482.00
$C110 10mHZ Battery portable, 10mV 3.2 X ¥ 2
2.6cm display {Optional case £8.80, Nicads Hm412-4 20mHZ, 5mV, 8 X 10cm display plus
£7.95. Mains unit £4) £149.95 sweep Delay = £399:50
LBOS12A 10mHZ, 10mV, 5" display ~ £195.50 CS1877A 30mHZ, 2mV, 5" display £465:40
CS1559A 10mHZ, 10mV, 5" display  £198.50 ;:sl:aao SEmhiZ-3myl; 5 etaRloyplus swegh ) o5
I elay o
VS USMHZ TmV; |5 (display £241.50 Hm512-8 50mHZ, 5mV, 10 x 8cm display.
OPTIONAL PROBES (ALL MODELS): Delay Sweep £667.00
SR ) X1 £6.50, X10 €8.50, X100 £12.95, X1-X10 LBO514 10mHZ, 1mV (5mV), 5’ display £294.00
PN SRy £10.95 V152 15mHZ 1mV, 5" display £326.60
. V302 30mHZ 1mV, 5" display £447.35
Al 5eopEE gy F7ee FrobsiE V550 50mHZ 1mV' 10 X 8cm £799.25
HAMEG® TRIO® LEADER @ SINCLAIR @ HITACHI Delay sweep + 3 channel display

A range of Signal Generators to SWR/FS AND

! cover Audio, RF and Pulsing.

s (UK c/p £1.75) Mains operated (TG series Bat- POWER METERS
tory).

RF AUDIO {All sine/square)

8G402 100KHZ - 30mHZ AG202A 20HZ-200KHZ £65.55

with AM modulation £84.40 LAG26 20HZ-200KHZ £69.00

L8G16 100kHz-100mHZ (300mHZ on AG203 10HZ-1mHZ sine/square
Harmonics) T £56.50 £120.75 | Range in stock covenng up to 150mMZ

8G2030 250KHZ — 100mHZ LAG120A 10HZ—1mHZ  £137.00 | 27150} Kwatt power. PLISY sockes
SWRS SWH. r4

low cost range £46.95 P / $ 3 150mH. £950
ARF 300 18HZ—200mHZ LEVELL ‘M’ with Meter) ] SHASS SWAPomer meter
low cost range audio and RF  £76.95 152 SERIES 3HZ - 300KHZ Sine/ | 110 swRrows: 12 Teamkz

Square 0/10/100 watts £1150
200 SEF“ES 1HZ~1mHZ Sine/Square 171 As 110 Twin meter plus F/S  £14.50
TG152D £92.00

PULSE Lics T aaaed E'é'is/Li:JSSaéiS&Ts/ﬁﬁnf.'iféiumﬁ
. K H . 1 b In stock,
TRIO @ LEADER @ CSC TG108 507 bmiz " gog89 TG200D £124.20 | mgone s nE
SINCLAIR @ LEVELL 4001 0.5HZ—5mHZ £105.00 JG200DM £149.50 | match £16.60
. B TG200DMP £155.25 KDM§ Grid Dip 112-250mHZ ~ £3.50
and LCD i operated
DIGITAL MULTIMETERS itz =imsnsmmas b
KAISE @ SINCLAIR @ LASCAR ® THURLBY BENCH PORTABLES
= . HAND HELD (UK post etc. 85p) NI e
- DM235 3% Digit LED 21
TM352 3'4 Digit LCD plus 10 ranges, 0.5% AC/DC 2A £56.50
ADC and Hfe checker £54.95 DM350 3" Digit LED 34 ranges
PDM35 3'% Digit 16 range LED AC/DC 10A
{no AC current) £3295 TM353 3" Digit LCD AC/DC 2
ME502 3': Digit LED plus 10A amp
DC and Hfe checker £4395 TM351 3'; Digit LCD AC/DC 10
LM2001 3'% Digit LCD 2 amp amp £107.95
AC/DC 0.1% £51.70  LM100 3! Digit LCD AC/DC 2
6200 3% Digit LCD 0.2A AC/DC, amp £86.
Auto range £39.95  DMA450 44 Digit LED 34 ranges £107.95
6220 As 6200 plus 10A AC/DC  £43.95  AC/DC 10 amp (DM series op-
6100 As 6200 plus Cont. tions, Carry case £8.80, NI- KRT101 1K/Volt 10 range pocket £4.50
test/range hold £89.95 cads £7.95 Mains adaptc SBEE TE 1o e o e Eockit PR
6110 As 6100 plus 10A AC/DC  £74.95  £4.00). AT1 2KVolt 12 range pocket de fuxe £7.95

NHS56 20K/Volt 22 range pocket £10.95

YN360TR 20KVolt 19 range pocket

FREQUENCY COUNTERS LOGIC PROBES T
AT1020 20KNVolt 19 range de luxe

= . M0N|Tons plus hfe test 9 £16.95

Portable and Bench LCD and LED Counters up to :;’.O‘T_P"::'::::‘:.ﬂ:':: ""‘ill.':{"m ote | 7081 50K/Volt 36 range plus 10 amp

600mHZ. Prices include batteries and leads. cult powered for all IC’s. DC £19.95
LP3 50 mHZ logic probe £55.95 | TMK500 30X/ Volt 23 range plus 12A
HAND HEL LP1 10 mHZ logic probe £38.50 | DC/Cont. test £21.50
H D (UK post etc 85p} t;z‘ I‘.IL;;icmrt'\Zon'::g;c probe g;ggz AT20 20K/Volt 21 range de luxe plus
PFM200 20HZ to 200mHZ 8 Digit LED £54.50 | LDPO76 50 mHZ logic prob = 10A DC and 5KV DC £21.95
MAX50 100HZ to S0mHZ 6 Digit LED £61.00 ) mAZ fogic probe AT205 50K/Volt 21 range de luxe plus
to git | with case £51.00 10A DC £24.95
; MAXS550 30KHZ to 550mHZ & Digit LED £106.00 Aiso i stock range e R Ny e.
! .jang jbrea s i 10A DC plus 5KV AC/DC £26.98
y BENCH PORTABLES wx cr t100 AT20850 50KVolt 18 range de luxe
MAX100 8 Digit LED 5HZ to 100mHz  £89.00 | MINI DRILLS AND KITS | pius hfe test £28.50
8 chucks) AT210 100K/Volt 21 range de luxe

TF200 8 Digit LCD 10HZ to 200mHZ £158.95 [ (9-12 Vo
) i I £7. lus 12A AC/DC 29.95

7010A 9 Digit LED 10HZ to 600mHZ  £169.00. |58 00 A0 P cdih e c1050 | B60TR 100KVolt 23 range plus hie

TP60O 600mHZ Pre-Scater for TF200 £41.00 amdall D'[l)'||lp“1" 22% tnolln g:;g: checker and AC/DC 10 amps £34.95

200SPC 6 Diglt 100mHZ LED built into 0.002 HZ MedumOnll plusizdlioo’s  FERitae CHOOSE FROM THE UK’

to 5.5mHZ puise gemerator £437.00 £21.50 S

VLI Mains Drill plus 20 tools

LE:_S(: @ SINCLAIR ® OPTO ELECTRONICS LARGEST SELECTION

v » . . - huge
f electronic equipment, speakers/kits, PA equipment plus

vios qage/packing as indicated @ Export — prices on request
1.12.80E & OE@® All pricesmcu.T.

OPEN SIX BAYS

x

Stockists q
range of accessories ® UK carri

Il prices correct at :
@ Ali pric e

(17%,
Cubegate p UK)
AUDIO ELECTRONICS - AWEEK Schoots. Compaies,

etc. free on request.

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01.724 3564
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AUDIOPHILE

It's almost time for Rudolph the red-nosed guinea pig (everyone’s had
to economise) to drag his sleigh across your roof. If you haven'’t sent
your letter .0 Santa yet, Ron Harris offers a few sound suggestions.

plastic holly, stale booze and cast-iron fruit cake. At

work everyone goes around smiling and saying “cheers”
too often, all the time checking people overwith hungry eyes to
see who is gonna grab who at this year’s booze-up. Goodwill to
all men and all that.

Another quaint little custom widely practised in some
social circles is that of spending money that doesn’t exist upon
things which are totally unnecessary and giving them away to
people who don’t want them anyway, in return for which you
are guaranteed to receive several pieces of ultra-modern junk
yourself. Sheer unadulterated lunacy really.

Why not change things this year? As you are most unlikely
to get Felicity Kendal, regardless of who you ask (I've written to
Santa seven years running with no luck, so far — why should
you be any different, eh?), something remotely hi-fi might make
the pain and heartache of disappointment a little less hard to
bear. Now, unless you're friends with a few dozen Arab Sheiks it
is also unlikely that, on the morning of the 25th, you will awaken
to find a neatly packaged Meridan, SME or Linn sat sitting
beneath the Woolies tree . . .

Audiophile this month is dedicated to providing a few
dozen or so ideas for additions and improvements to hifi
systems of all denominations that are financially feasible, be it
your intention to give or to receive. It is especially more blessed
to give when you can afford it.

I t's that time of the year again, is it not? Out with the

Format For Mats And Things

A glance at any audio emporium will show you that there
are more than just a few accessories and gadgets to choose
from these days and it would have been totally impossible to
cover them all; by the time we published this, someone would .
have released a hundred more. Beside which, not all the vended
items can even remotely meet their manufacturer’s claims. I've
been very selective, therefore, about which items to include. if
you don't find a particular item here, that in itself is no
condemnation. However, everything which is included, is
recommended!

There is in addition a ‘special’ section for what | think are
‘special’ items and these are written up in more detail than the
rest. Prices appended to each are typical prices you can expect
to pay in the shops, inclusive of VAT. It might be anideato leave
this article lying around with certain items heavily ringed in
flourescent yellow, or something. Alternatively be direct and hit
a few friends over the head with it — you never know, as well as
broken bones you might just get a stylus cleaner or two.

| ltems appear in no particular order of merit or anything
else.

(Oh yes, Merry Thingy and all that.)

Above: Discguard. I'm always suspicious of things

Above the Lencomatic record cleaner. This is the most unusual of the hordes of tracking cleaners arund the
shops these days. Rather than fit it to the deck on a nice plain, ordinary, boring pillar it attaches to the
perspex lid and that evil looking tongue rests on the spindle to locate the device! Thereis a little carbon-fibre
brush and a large pad on the business end. Perfect for lazy people or those who wish to aspire to such heights
of inaction. The only drawback is the somewhat odd appearance. Price:- £8.93.

ETI JANUARY 1881

to spray onto records, but this seems harmless
enough — if | can overcome the hidebound con-
servative attitude that the less stuff | put under the
stylus, the less will end up stuck all over it!
Discguard is a permanent anti-static treatment
which is undetectable audibly (we tried it!) and
greatly reduces the LP's ability to attract dust.

Price:- £4.50. ->
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Above: Technics SH-50P1 stylus pressure gauge. A long way from little weights -

this. A strain gauge measures the downforce present and reads out the tracking
weight on a meter. It is accurate to about 0.1g if set-up properly — a reference
weight is provided — and looks very very flashy in use. Just the thing to impress
the neighbours — and yourself! | like thisidea — how about a digital version eh,

Technics? Price:- £17.95.

Above: Turntable mats are a favourite tune-up these days and these are conse-
quently a large number of them around. This is one of the newest. The
Metrocare has a very high surface tension — VERY high. It grips an LP like a
Scotsman grips his drink and thus provide an excellent bond. Price:- £16.75.

The ultimate accessory? The Thorens Reference deck, built with no com-
promise whatsoever to price. 1t weighs 90 kgs, claims to possess unmeasurable
rumble and wif at 0.02%, is a subtle 620 x 360 x 510 mm in size. The chassis is
aluminium cast, filled with iron grain. In other words it is very big, very heavy,
and very expensive (circa £4,000). Supposed to sound pretty good too.

w‘

Above (and below!): Now this has got to be the Idea Of The Year! Without
passing any comments — and you mucky minded lot out there can keep quiet
too — this is a vibrating stylus cleaner from Audio Technica. There is a pad at
the end, attached to a vibrator within the body of the device. You lower the
stylus onto the pad and leave it alone for a few seconds. The clever little
widget meanwhile proceeds to shake all the muck off the stylus!

Ingenious in the extreme and it works superbly. Sheer magic. Never in the
field of human grooves has so much been cleaned so well by so little. Thereisa
bottle of cleaner supplied to deal with really bad cases of encrustation.
Thoroughly and totally recommended. Every home should have two.

Price:- £9.95.

Not all turntabie mats y
are designed to be
anti-resonance a la
‘the Metrocare. This
Goldring is primarily
anti-static and is com-
posed of carbon
fibres to provide a
leak-path to earth for
the charge present on
theLP.

Price:- £3.90.

F e

Above: the Exstatic carbon fibre sweep arm. Of all the millions of Dust-Bug
descendents available this is my favourite. It looks very classy indeed and does
the job better than most. An earthing lead is provided to form a conductive
path to ground static encountered in mid-sweep and the counterweight pro-
vides playing weight adjustment to optimise tracking. Price:- £8.40.
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Above: the Metrocare anti-resonance clamp. Thisis
formed of clear perspex with a brass center. The
idea being that it is fitted over the spindle atop your
records, to clamp them firmly onto the mat, thus de-
warping warps and supressing resonance. Used
together with a good turntable mat the clamp can
offer a worthwhile improvement in sound quality,

especially inthe bass. Price:- £4.54

Below: a neat little notion this. As the cleaning tape
passes the heads, it rotates a cunningly placed
rotary magnet which simultaneously de-magnetises
them. The magnet is moved away automatically
within the cassette by the spooling action.

Price:- £3.50.

o
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Above: one for those always in the dark. A light
from Goldring, which fits onto the dust-cover (or
cupboard door) wherein lurks the record deck and
switches on as you open the door! A little mercury
switch does the work, leaving you free to return to
whatever itis you were doing inthedark . .. ... ..

Price:- £12.00.

ETI JANUARY 1981

Above: a smallie-but-goodie. Just the thing to buy
with the change from an LP! The Exstatic stylus
care kit only costs 90p and will earn that back with
the first wipe of the brush! Go on — you know it
makes sense. Make a good present for the person
that bought your Des O’Connor Greatest Hits last
year. If he plays that sort of stuff, SOMEONE bet-
ter take care of his stylus and quick!

Price:- £0.90.

Above: Triple Checker! Well, it is. A record
weight, spirit level and 45 RPM adaptor all in one.
That little ball bearing you can see lurking under
the glass rolls around in a shallow dish to indicate
how level the deck is (inaudibly 1 might add) and
the thing is so heavy no warp will dare defy it! The
Triple Checker comes from Goldring and costs;

Price:- £6.00

Above: do you suffer from dirty, ingrained,
groove dust? Do your records lack that new-look
sparkle? Are your highs too low and your lows
distorted? Give your LPs a facelift with the
Metrocare Rejuvenating Fluid!

This is literally applied like a face-pack from
the bottle, being smeared across the surface and
allowed to dry into a thin plastic film. This is then
peeled away, taking most of the gunge with it!

Price:- £4.24.

Below and left: the Exstatic record brushes. Both
consist of carbon fibre bristies, with the wiper
possessing a pad down the centre for better dust
collection. Both come with a stand.

Prices:- £6.00 and £7.50 (super).




Above: how about playing your record under water? Or under liquid anyway. The Lencoclean has been
around a long time and continues to have its followers. It is a wet-playing system, which means that the arm
(filled with fluid) tracks ahead of the stylus, dispensing a band of liquid into the groove. Any matter present is
held in suspension when the stylus arrives and has minimal effect. No more snap, crackle and pop. No more
static. Quiet backgrounds guaranteed.

The penalty to be paid is that once used, always used. Dry playing becomes impossible because the
mud in the grooves has to be suspended else it gathers around the stylus somewhat rapidly. As | said, the
system has a lot of followers and works superbly. It is up to you whether you take the plunge!

Price:- £5.93.

Left and below: TDK make two head de-
magnetisers, one very pretty cassette
unit (left) which is fully automatic and
absolutely beautiful! The conventional
unit below (not to scale!) is designed for
reel-to-reel mainly and is superbly con-
structed.

Price:- £11.25(cassette)

£21(reel-to-reel).

Below: the Metrocare ‘cling’ cleaner. A perma-
nent ‘sticky’ roller which never needs replacing.
Just wash it when dirty and start again!

Price:- £5.87.

NEWS: Audiophile
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Above: the tracking cleaner for automatic record
players. It attaches to the headshell. From
Metrocare at Price:- £1.68.

Above: the renamed Spectra mat. Dumpa it is
called now apparently, but itis stil// one of the very
best of the turntable mats to be purchased work-
ing well on a wide range of decks.

Price:- £19.80.

Offers On Offer

The ETI switchboard has glowed red in the night since we
ran our hi-fi system offer a couple of issues back. The most oft

e G : w asked questions were whether the equipment was purchasable

separately and where it could be heard.

The answers are yes — prices below — and at Videotone’s
showroom in Crofton Park Road (see advert in this issue). We
chose the system for its sound vs price performance and if you
make the trip to Videotone you’ll see what we mean. Take a
copy of ETl along and you can buy at the prices quoted below.
But be quick about it as time, tide and stock levels wait for no

man!

ST 4120 tuner £55 + £3 p&p
ST 4130 amplifier £50 + £3 p&p
SC 3200 cassette deck £75 + £3 p&p

(reduced again from £88. Too
good to our readers we are!)

GB2 loudspeakers (pair) £45 + £7 p&p

Incidentally, since Audiophile uses a Coral MC81 quite
extensively as a reference, Videotone are prepared to let ETI
readers buy one at a good discount on normal prices. An MC81
and H300 head-amp will cost you £4450 and £45.00
respectively instead of £48.87 (+ p&p)and £51.75(+ p&p). Add
a quid to each for postage as usual and tell them ETI sent you!

ETI
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TRANSFORMERS 3

Panel Meters, Bridge Rectifiers, Power Supply Units
Muitimeters - Semi Conductors - Timers - Safebloc

Minimum & Sub Miniature 50 VOLT (Pri- 220-240V)
Milli  Ref. Price Sec: 01&25 33.40. sgv
amy L of. rce
Voits o Noj, [ P&P Amps No £ P&P
3.03 200 238 2.80 .70 05 102 3.60 -90
0.6,0.6 1A1A 212 3.00 .75 1.0 103 4.60 1.05
909 100 13 2.30 .70 20 104 7.30 1.20
09,09 330330 235 216 .70 3.0 105 8.80 1.20
089, 08-9 500 500 207 2.78 .75 40 106 10.85 1.30
089,089 1AIA 208 3.85 .75 60 107 1510  1.50
015, 0-15 200200 236 218 .70 80 18 2020  1.70
0-20, 0-20 300300 214 2.78 .80f 100 119 24.10 2.20
201201220  700(0C) 221 3.50 .90 60 VOLT (Pri: 220-240)
01520.01520 1A 1A 206 4.60 1.05] Sec: 0-24-30-40-48-60
0-15-27,0-15-27 500 600 203 4.06 .85 Ref. Price
016-27,0-15-27 1A1A 204 6.10 1.05] Amps  No. 3 P&P
12 AND/OR 24 VOLT (e 124 385 -90
Pri- 220-240 Volts 139 128 560  1.05
2z 20 127 755  1.20
Amps Price 3.0 125 11.10 1.30
12v. 24V Ref. £ P&P 4.0 123 1235 150
05 0.25 111 2.30 Y5, 50 40 14.18 1.60
10 05 2;3 2.7% .38 6.0 120 17.60 160
2 ! U <171 AUTO TRANSFORMERS
‘é g ‘73 ;2: gg Input / Output Tapped 0-115-210-240v
8 4 108 740 1.20 VA Ref. Prics
60 o 72 28 120 (Watts) No. £ P&P
12 6 116 885 1.20 20 13 2.65 .90
16 8 17 10.88 1.30 75 64 4.10 -90
20 10 115 1388 1.50 >0 L. 560 1.05
30 15 187  16.86 1.50 Input/ Output Tappea
0 10 226 3338 1.80 0-115.210-220.240V
300 53 10.10 1.20
30 VOLT (Pri: 220-240V) 500 67 10.85 1.50
Sec: 0-12.15.20.24-30V 1000 84 18.60 1.60
Reof. Price Also 150072000 /3000VA
Amps  No. £ PaP MAINS ISOLATING (Centre Tapped &
0.5 112 2.85 .90 croaived) s
1.0 79 380 ‘90 Pri. 1207240V ec. 120/ 240V
2.0 3 5.80 1.08 VA Raf. Price
30 20 630  1.20 (Watts) No. £ P&P
40 21 680 120 60 149 6:60  1.05
5.0 51 960 120 100 160 780 30
6.0 117 .10 1.20 200 151 te 80
8.0 88 1435 150 250 162 1330 1.50
100 89 1680  1.50 350 153 1830, 1460
: 1000 156 3710 320
Please add VAT at 15%
Barclaycard and Access facilities Zf William Street
available erne Bay, Kent
Trade and Education Welcome Heme Bay 64586\

JUMPTOIT'

Climb aboard the breadboarding
bandwagon with CSC’s new WK —1
wire jumper kit — just what you've
always wanted to make J
breadboarding easier and quicker 4
than ever before, Here, in one T
neatly compartmented box, are all
those different lengths of insulated
hook- up wire you need — 25 pieces of
each, in 14 lengths ranging from 0.1 inch
to 4 inches. What's more, the CSC kit makes
your job even easier by colourcoding all the
different lengths and providing a quarter-
inch length at each end with the insulation stripped
off and bent through 90°, So CSC jumper wires com
ready to plug straight into your quick-test sockets, bus strips or
breadboard system. No more fiddling around with wire cutters,
strippers or pliers — everything you need in one box, Take the plunge
right now by filling in the CSC coupon.

CSC {UK) Ltd., Unit 1, Shire Hill Industrial Estate, Saffron Walden,
Essex CB11 3AQ. Telephone: (0798) 21682. Telex: 817477,
M OGS G0 BN D BER U I I D Ee e
WK -1 [ Jumper Kit | £5.00 Netl.]ivli( price inc. P&P 15% VAT £6.90
— ———— T Please deduct £1 postage from each additional order
t enclose cheque/PO for £ ., . . . . . ... ...
or debit my Barclaycard, Access, American Express card

Gty Reail

NOI' 2 & Agmr 5 b 6w clln chéa'ag b PUE Exp. date. . . . e e
or Tetl: {0799) 21682 with your card number and your order
will be in the post immediately.

NAME e — e

ADDRESS ___

CONTINENTAL SPECIA TG < OQRPORATON

FREE catalogue tick box []

Continental Specialties Corporation (UK) Limited, Dept. 9RR
Unit 1, Shire Hill Industrial Estate, Saffron Watden, Essex CB11 3AQ.

TOMORROW'S TOOLS TODAY
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Allthese
advantages...

® Instant all-weather starting
@ Smoother running

® Continual peak performance
©® Longer battery & plug life

@ Improved fuel consumption
©® Improved acceleration/top speed
@ Extended energy storage

.Inkit form

SPARKRITE X5:s a tngh performance top quality mductive
discharge electronic sgmition system designed for the elect ong s
D 1Y world It has been tred tested and proverctao be atterly
rehable Assembly ontytakes b 2o sand mstallation |
evenless die to the patented ‘chp on sy fitting

The superb techmcal design of the
Sparkrite crreuit ehnunates problems of thico
contact breaker Thoereas no nustire due to
contact breaker bounce whichisehininatod
electromcally by a pulse suppression
circtnt which prevents the ot firng f the
points hounce openatingh RP M
Contact breaker burn s ehinunated by
reducing the current by 95, of the norm

There s also a unigue extended dved
circurt which allows the col a longer
pertod of time 1o storets enecgy before
dischargmgto the plogs Thee gt e Todes
bt static timimeg ight systems function
hght. and secanty changeover swatch
Will work all rey connters

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

THE KI1 COMPRISESEVERYTHINGNEEDED

Die pressed case Ready drdled. alummium extruded

base and heat smk. col mounting chps and accessories All kit
COMPONE re guaranteed for a period of 2 years from date of
purchase Fully dlustriated assembly and mstalfation nstructions are
mchuded

Roger Clark the world famous rally driver
says ‘Sparkriteelectronicignitionsystems
are the best you can buy!”

Spsrkriie

HIGH PERFORMANCE
ELECTRONIC IGNITION

Electromcs Design Associates, Dept. ETI/1
2 Bath Street, Walsall, WS1 3DE
Phone: (0922) 614791

Name
Address

Phone your order with Access or Barciaycard
| enclose chequerPQ's for

inc. VAT and PP QUANHTY REQD.

g
X5KIT £16:95 , Cheaue No.
ACCESS OR BARCLAY CARD No. Send SAE it trochure only reguwred.




The premier mail order house
specialising in quality products and
superior after-sales care.

SEIKO QUARTZ

LCD MEMORY-BANK CALENDAR WATCH

SPECIAL PRICE O N I.Y £29.95

plus 85p p&p. Usually £89 or over.

@ Displays hour, minute, second,
month, day of the week and date in 12
hour indication — or 24 hour at the
touch of a button.

@ Button touch also displays month and
year and dates for a designated
month with Sunday dates flashing.

@ Stores dates inmemory upto 11
ahead, flashes ‘'MEMO' on
designated dates.

@ llluminated time and calendar
display.

@ Display flashes when battery nears
life enz.

@ Stainless steel case and wrist strap
(adjustable).

In presentation case with instructions.

A LIFETIME

WATCH AT A
BARGAIN-OF-A-
LIFETIME PRICE

Full refund if not
completely satisfied.

To Mitrad, 68-70 High Street, Kettering, Northants.

For complete product range, ring

orwrite f_or cgtcﬂog_ue. / despatched within seven days, subject to availability Full refund if not completely satisfied.
Trade price list available for Mitrod Registered in England No. 2554356. ET!I 1/81
bulk orders. Th R e ym My m g mmem omoym g moe e pmmo o o= g Sa—ptil o |
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Please send me: |

'Mltrac!, 68-70 High Street, [ ] MD609 watch(es) at £11.80 inc p&p [ ] MD606 watchies) at £10.80 inc p&p |

_'Fergggg% r;;’(;'z':‘“'“s- "] MD610 watch(es) ot £17.80 inc p&p [ ] MD607 watch(es) ot €10.80incp&p |

el [ seiko Quartz watch(es) at £30.80 inc p&p [ ] MD608 watch(es) at€1635incp&p |

[} MD&05 watchles) ot £12.80 inc p&p —

i : NE |

/ Total value of my order £_ ]

L. . i | enclose cheque/PO or debit my Access/Barclaycard No.. |

This is a representative selection from  /

the collection of guaranteed leading ~ / Nome ' — _Signature |

moke and own braod watches offered /s (block letters please) |
through Mitrad’s 7 day distribution '"" e presse

system and backed by Mitrad’s own e e = - |

service organisation. B t

/ & Credit Card holders may telephone (0536) 522024 24 hours a day stating Card Number for immediate attention. All orders
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MD609 Gentleman’s super slim flag date
alarm. Only 4mm case thickness. Continuous
disploy of hours, minutes, seconds and day;
optional display of date, month, year. 24 hour
alarm, alarm mode indication. Back light.
Infinitely odjustable stainless steel strap. Very
latest technology.

£10.95 + 85p p&p

MD610 Gentieman'’s dual time melody alarm
chrono. Only 5mm case thickness. Continuous
display of hours, minutes, seconds plus date
and mode indications. ‘Running horse’ chrono
to 1o sec, 12 hour alarm plays 30 seconds of
‘Yellow Rose of Texas'. Infinitely adjustable
stainless steel strap.

£16.95 + 85p p&p

MD605 Ladies musical alarm  chrono,
Continuous display of hours, minutes, seconds;
optional display of day, date, month. Auto
calendar. Chronograph with lap timing
facilities, to /10 sec. 24 hour alorm plays 30
seconds of Beethoven's ‘Fur Elise’. Back light.
Infinitely adjustable stainless steel strap.

£11.95 + 85p p&p

MD606 Lodies five function fashion LCD watch
with 3 year battery. Continuous display of
hours and minutes, with month/date and date/
seconds available. Auto calendar. Only émm
case thickness. Back light. infinitely adjustable
stainless steel strap.

£9.95 + 85p p&p

MD607 Ladies slim 'sugar coated’ dress watch.
Continuous display of hours and minutes;
optional display of month and date. Auto
calendar. Back light. Integral watch and strap.
In gold or silver finish.

£9.95 + 85p p&p

MD608 Gentleman’s musical alarm chrono.
Continuous display of hours, minutes, seconds,
plus day indication. Also month and date.
Chronograph with lap timing facilities, to V1o
sec. 24 hour alarm plays 30 seconds of
Beethoven’s ‘Fur Elise’ or can be set fo awaken
to asingle note. Back light. Infinitely adjustable
stainless steel strap.

£15.50 + 85p p&p
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TIMER

Our two-range (1-10 and 10-100 min) timer has excellent
stability and produces a 30 S pulsed alarm sound

at the end of each timing period.
The unit is mains powered,

can switch 15 A mains loads

and can give either make or break
timing operation.
Design by

Ray Marston.

Project development by
Steve Ramsahadeo.

published in hobby magazines use a 555 one-shot IC
, and a large electrolytic capacitor as their main timing
elements. Unfortunately, conventional electrolytic
capacitors have very wide tolerances (typically —50% to
+100%) and suffer from relatively large and unpredictable
leakage currents. Consequently, these simple circuits cannot
be relied upon to give accurate or repeatable timing periods or
to give periods significantly exceeding 15 minutes or so.

Our ETI Universal Timer gets away from the conventional
design approach, with its inherent disadvantages, by using an
astable clock generator and a divide-by-8192 CMOS counter
as its main timing elements, the astable period being controll-
ed by a pot and a highly stable polyester capacitor. Conse-
quently, our timer has excellent accuracy and stability and
can fully span the 1 min to 100 mins timing range in two switch-
selected decade ranges.

Our timer has a few other unusual features. It is mains
powered and has a relayswitched mains output lead that can
be used to feed power to external loads (heaters, lamps, etc);
the relay can switch mains currents of up to 15 A and a mode
switch enables the timer to give either make or break timing
operations of the external loads.

Timing operations are initiated by a push-button start
switch and a pulsed-tone alarm sounds for 30 S to give an audi-
ble warning on the completion of each timing cycle. The unit
has a variety of practical uses in the home, workshop,
darkroom, etc.

M ost analogue (pot controlled) long-period timers

 Construction

Most of the circuitry (with the exception of T1, the relay,
the switches and pot) is mounted on a single PCB, the con-
struction of which should present few problems. Note that
IC1-3 (CMOS types) should be mounted in suitable sockets
an<li( voltage regulator 1C4 needs to be fitted with a small heat-
sink.

When construction is complete, fit the PCB in a suitable
case, together with the mains transformer and the heavy-duty
relay (which MUST be fitted in the specified socket) and pro-
ceed with the interwiring. Take special care over the interwir-
ing of the relay contacts and SW2 and the mains connections.
Finally, drill a small hole (roughtly 4 mm)in the top of the case,
bond the PB-2720 acoustic transducer below it and connect it
to the rest of the circuitry.

Testing

When the unit is complete, give it a functional test as
follows. First, connect the unit to the mains and check that its
neon indicator illuminates when SW2 is set to TIMED BREAK
position and turns off when SW2 is set to TIMED MAKE. Now
set RV1 to its minimum position, set SW1 to the "1-10 min’
range and firmly operate PB1. Check that the neon immediate-
ly changes state, indicating that the relay has turned on and
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PROJECT

PB1
START
1 4
c3
100n
RESET
i1 o, ez
—_ﬂ <
K § R3 8
n ™0
1-10 mins j-m—wo ming
c1 c2
100n 1u0

(C)COPYRIGHT MODMAGS Ltd

Fig.1 Circuit diagram.

NOTE:
1C1 1S ICM7555
1C2 IS CD4020B

1C3 15 CO4011B
1C4 1S 78M12
Q115 BC214L
D11S 1N4148
BaYS 30y, 1A BRIDGE
10 .
Ot i +2v RLA IS 12V RELAY, COIL RESISTANCE
L 100R MIN: 3 SETS OF HEAVY -DUTY
(240V, 10A) CHANGEOVER CONTACTS
! Tx IS AMBIT PB 2720 TRANSDUCER
L [e]
100n
MAINS ¢ -1
INPUT 1 |
NEON
N INDICATOR
-~ O~
€ /7}” MAINS
|— ourput
| SOCKET
(©) COPYRIGHT MODMAGS Ltd

Fig.2 Circuit diagram of the power supply, incorporating the switched relay output.

the timing period has begun; also check that the relay turns off
again at the end of the timing period (roughly one minute) and
that the acoustic alarm operates and generates a pulsed-tone
signal for roughly 30 S when the timing periodis complete.

BUYLINES

Most of the components used are readily available from suppliers
advertising in this issue. In case of difficulty, Watford Electronics can
supply the relay specified.

HOW IT WORKS

The circuit comprises four main blocks, these being an astable clock
generator (IC1), a multi-stage binary divider (1C2), a relay driver (Q1)
and a gated alarm-call generator (IC3), all powered from a 12 V
regulated line provided by IC4.

The clock generator is designed around 1C1, a CMOS version of
the 555 timer. The chip is wired in the astable mode and generates
clock signals with periods variable over the 7.3 mS to 732 mS range via
RV1 and SW1. The output of IC1 is used to clock the muiti-stage
CMOS binary counter designed around IC2, which is effectively wired
in the ‘divide-by-8192' mode; the output (pin 3) of this counter is nor-
mally low but goes high on the arrival of the 8192nd clock pulse.

The output of 1C2 is used to drive relay RLA on via Q1 and to gate
on the alarm-call generator {(IC3) via the D1-R6-C5-R8-R7 network. This
generator comprises a fast astable (IC3¢-IC3d) and a slow astable (IC3a-
1C3b). The slow astable is gated on by a momentary high output from
1C2 and then gates the fast astable on and off at arate of about 2Hz.

The alarm-call generator part of the circuit is permanently con-
nected to the 12 V supply lines, but the IC1-1C2-Q1 parts of the circuit
are only connected to the supply rails when PB1 or relay contacts
RLA/1 are closed. The complete circuit functions as follows.

Timing operations are initiated by momentarily closing PB1,
thereby connecting the supply to the 1C1-1C2-Q1 circuitry. As PB1 is
closed, a reset pulse is fed to pin 11 of IC2 via C3 and causes the
counter’s registers to set to zero, driving the output of IC2 low. As IC2’s
output goes low it drives Q1 and the relay on via R4-RS5, thereby caus-
ing contacts RLA[1 to close and maintain the supply to the circuitry
once PB1isreleased.

As soon as PB1 is closed, IC1 starts to oscillate and generate clock
pulses, which are then counted by 1C2. On the arrival of the 8192nd
clock pulse the output of IC2 switches high, turning Q1 and the relay
off and causing contacts RLA/1 to open and break the supply connec-
tions to IC1-1C2-Q1. The timing sequence is then complete.

C4 imposes a slight turn-off delay on Q1, so that the output of 1C2
remains high for 100 mS or so before the relay turns off. This brief high
period is sufficient for the 1C2 output to fully charge C5 viaD1and R6,
thereby activating the IC3 alarm-call generator, which produces an
audible pulsed-tone signal in the PB-2720 transducer. Once the relay
has turned off, the charge on C5 slowly leaks away via R8 until, after
about 30 S, insufficient charge remains to gate 1C3a on, at which point
the alarm-call generator turns off. The entire operating sequence is
then complete.

ETI JANUARY 1981
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SW1 ——g—‘-.l €2
RV1 +SI1 — e

sw1 —J

PROJECT: U‘niversal Timer

i & 12v
J< IR ~s
c8 " 4

o e

l————————-—— 0V AND D3

ANODE

TRANSDUCER

Fig.3 Component overlay..
PARTS LIST
Resistorsall 4W 5% Semiconductors
R1 2k2 IC1 ICM7555
R2,10 39k 1C2 CD4020B
R39 1M0 IC3 CD4011B
R4 6ks IC4 78M12 or 7812
R5 ak7 Q1 BC214L
R6 470R BR1 50 V, 1 A bridge rectifier
R7 27k D1 1N4148
R8 2M2 D23 1N4001
R11 47k
Potentiometer
RV1 470k Linear Miscellaneous
Capacitors SwW1 1 pole rotary switch
€139 100n polycarbonate SW2 DPDT toggle 15 A 240 V
C2 1u0 polycarbonate PB1 momentary push button
C4 47u 25 V axial electrolytic Tx1 transducer PB 2720
C5 10u 63 V electrolytic PCB type RLA 12V coil resistance > 100R. 3 pole cTrangeover,
Cé 220n polycarbonate contacts rated at 240 V, 10 A and 11 pin relay
Cc7 10n polycarbonate ) base 15 A rated (see Buylines).
(o} 1000u 25 V axial electrolytic Ti 12V,6 VA
L] L]
Calibration

Eonstruction is fairly straightforward. IC4 needs a smail heatsink and CMOS
ICs 1-3 should be mounted in sockets.

Once the unit is functioning correctly, you can proceed
with the scale calibration. The obvious (and very time consum-
ing) way to do this is to check the timing periods obtained by
varying RV1 against a stop watch, by trial and error, until
suitable RV1 calibration points are found.

Alternatively

If you have access to a reasonably accurate ‘scope, a far
easier way to calibrate the timing scale is to directly measure
the period of the IC1 clock waveform, noting that a period of
7.32 mS corresponds to a timing period of precisely one
minute. Thus, 1 min = 7.32mS, 5mins = 36.6 mS,10mins =
73.2mS, etc.

The uppertiming range of SW1 is approximately a decade
up on the lower range, so a single calibration scale can serve
for both ranges. The tracking accuracy of the two ranges
depends on the relative accuracies of C1 and C2 and will
typically be within 10% if good polyester components are us-
ed. If you want precise tracking, you can achieve it by replac-
ing C2 with a 820nF polyester capacitor and then padding its
value up by trial and error, until precise coincidence of the ‘5
min’ and ‘50 min’ points is obtained on the two range scales. ETI

ETI JANUARY 1981



EXPERIMENTOR BREADBOARDS
No soldering modular breadboards, simply plug
components in and out of letter number identified
nickel-silver contact holes. Start small and simply
snap-lock boards together 10 build a breadboard of
any size.

All EXP Breadboards have two bus-bars as an integral
part of the board, if you need more than 2 buses
simply snap an 4 more bus-bars with the aid of an EXP
48,

EXP 325 £1.60 The ideal breadboard

for 1 chip circuits. Accepts 8, 14, 16 and
up 10 22 pin ICs. Has 130 contact points
including two 10 point bus-bars.

EXP 360 £3.15 Specially designed 4
for working with up t0 40 pin ICs
perfect for 3 & 14 pin ICs.

Has 270 contact points including
two 20 paint bus-bars.

urednes e g

&

EXP 300 £5.75 The
most widely bought
bread-board in the UK.
With 550 contact
points, two 40 point
bus-bars, the EXP 300 will accept any size iC and up
to 6 x 14 pin DIPS. Use this breadboard with
Adventures in Microelectronics.

EXP 600 £6.30 Most
MICROPROCESSOR
projects in magazines
and educational books
are built on the EXP 600. *

EXP 660 £3.60 Has 6" centre:
spacing so is perfect for
MICROPROCESSOR applications

EXP 4B £2.30 Four
more bus-bars in
'snap-on’’ unit.

The above prices are excluswe of P&Pand 15% VAT

THE CSC 24 HOUR SERVICE
TELEPHONE (0799) 21682
With your Access, American Express,
Barclaycard number and your
order will be in the post immediately

CONTINENTAL SPECIALTIES CORPORATION

C.S.C. (UK) LTD Dept. 9PP

Unit 1, Shire Hill industrial Estate,

Saffron Waiden, Essex CB11 3AQ.

Tel: Saffron Walden (0799) 21682 Telex: 817477
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Avallable from selected stockists

ELECTRONICS BY NUMBERS

No. 7 DIGITAL DICE

Roll the dice — the electronic way! The
digita! dice gives you an instant score
randomly chosen from 1 to 6, every time
you press the button. No losing this under
the table!

No. 8 QUIZ MASTER

Play your own ‘Sale of the Century’l Up to
four contestants pit their wits, the first one
to get the answer lights up his "win’ tight,
and stops anybody else from having a go.
No. 9 MOVING TARGET GAME
Test your reactions! A moving ‘line of light’
travels along from left to right, over and
over again. You've got to ‘fire’ at just the
right moment to score a hit. Fun for all the
family!

Want to get started on building exciting
projects, but don’t know how? Now using
EXPERIMENTOR BREADBOARDS and
following the instructions in our FREE
*Electronics By Numbers' leaflets,
ANYBODY can build electronic projects.
For example, take one of our earlier
projects, a L.E.D. Bar Graph;

Nogooy g oictony| amgoe e
TR % 5 o
+YE 20 offio & oo o oflin o oifife o oRic o o
22 alBla s olflo o clafo o afale o ofafe & <l
¥z sbles e s soloss
S5u838 SareelTais
r S salas
H
QS:Zofiéo :: n
oaon.e.
wuoouuoa

S
H oo Sa
a vcb
|
°d

g T X
-—

You will need: One EXP 300 or EXP 350
breadboard, 15 silicon diodes,

6 resistors, 6 Light Emitting Diodes.

Just look at the diagram, Select R1, plug it
into the lettered and numbered holes on the
EXPERIMENTOR BREADBOARD, do the
same with all the other components,
connect to the battery, and your project’s
finished. All you have to do is follow the
large, clear layouts on the ‘Electronics by

Dispiay)
\e O

N o —c g —

—¥E

Numbers’ leafiets, and ANYBODY can build

a perfect working project,

r--

J Just clip the coupon

Give us your name and full postal address (in block

For full detailed instructions and layouts of
Projects, 7, 8 and 9, simply take the coupon
to your nearest CSC stockist, or send direct
to us, and you will receive the latest
‘ELECTRONICS BY NUMBERS' leaflet.

1f you missed projects, 1,2and 3,0r 4,5
and 6, please tick the appropriate box in the
coupon.

PROTO-BOARDS

The uitimate in breadboards for the minimum of cost.
Two easily assembled kits.

ERISEE GOuTMENTIL SACMLTNG $I0PGREYIGH

PB6 Kit, 630 contacts, four 5-way binding posts
accepts up to six 14-pin Dips.
PROTO-BOARD 6 KIT £9.20

Froto How 1no.100

PB 100 Kit complete with 760 contacts accepts up to
ten 14-pin Dips, with two binding posts and sturdy
base. Large capacity with Kit economy. '

PROTO-BOARD 100 KIT £11.80

e wm mm | T'S EASY WITH C.S.C = = == = = |
TO RECEIVE YOUR FREE COPY OF PROJECTS 7, 8 and 9

For immediate action |

The C.S.C. 24 hour, 5 day a week service.

capitals). Enclose cheque, postal order or credit card Telephone 0799 21882 and give us your Access,
number and expiry date, indicating in the appropriate American Express or Barciaycard number and your
box(es} the breadboardi(s) you require. order will be in the post immediatély
I EXPERIMENTOR IC CAPACITY |UNIT PRICE INC | Qty I
BREADBOARDS CONTACT 14 PIN DIP PEP & 15% VAT req. NAME. . ..ot
l EXP 325 130 1 £2.70 ADDRESS ...\ v ooeerne i I
EXP 350 270 3 f 448
I EXP %0 0 5 TI7% g o £y £ Do0os Te l
EXP 600 B39 Ll wpes s mieen ) e R i3 g
I use with l
E£XP 850 270 06 pich £ 5.00 1 enclose cheque/P.0. forf..........
Dip's Stinp Debit my Barclaycard, Access,
I Bus Bar
EXP 48 FogL:_%:gml £ .60 American Express cardNo. ..........
' ................. Expirydate....... l
PROTO-BOARDS If you missed project No's
l PBS 630 | 6 T ®t#3 | ] 1,2.3,4,5.and6,tickbox. [ '
PB100 780 | 10 1 61432~ [ 1 ForFree catalogue tick box 0

C.S.C. {UK) Limited, Dept. 9PP, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ. S
Tel: Satfron Walden (0799) 21682 Telex: 817477
R N -
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'COMPUTER WAREHOUS

2716 EPROM Sv Rail . £10.25
2716 EPROM 3 Rail ... £8.50
2708 EPROM ......... £4.95

TELETYPE ASR33
1/0 TERMINALS

£235 1 U7

Fully fledged industry standard ASR33 data ter-
minal. Many features including: ASCII keyboard
and printer for data I/0, auto data detect circuitry,
RS232 serial interface, 110 baud, 8 bit paper tape
punch and reader for off line data preparation and
ridiculously cheap and reliable data storage. Sup-
plied in good condition and in working order.
Options: Floor stand £12.50 + VAT
Sound proof enclosure £25.00 + VAT

EQUIPMENT CASES
GIVE

YOUR

M.P.U.

A HOME

ONLY

£9.95

+1.85pp
Superb professional fully enclosed, made for the
G.P.0. to the highest standard, offered ata
fraction of their original cost they feature
aluminium sides, hinged removable front panel,
which can be secured by 2 screws to prevent
prying fingers, All are finished in two tone G.P.0.

NOW OPEN
MONDAY-SATURDAY
9.30-5.30

ors, teletypes,
ent, microprocess
TR PO ?ng;hes scopes, sig- gen’s. motors, peripheral
r 4 y

i boards,
onents, variacs, key
wo‘s covmg U's sub-assemblies + thousands of

tion of our vast range, is

transformers o

.. 8 for £27.50
.. 8 for £22.50
... 8 for £5.50

4116 16k x 1 200ns
2114L-31k x 4 300ns
21021-31k x 1 650ns

other stock lines.
dispiayed pelow: 100’

s of bargains for callers.

SCOOP PURCHASE
9’ VIDEO MONITORS

ICLTERMIPRINTER
300 BAUD TERMINALS

EX STOCK

SOFTY

SOFTWARE DEVELOPMENT
SYSTEM, INVALUABLE
TOOL FOR DESIGNERS,
HOBBYISTS ETC.

Enables “open heart surgery”
on 2708, 2716, etc, Blows,
Copies, Reads EPROMS or
emulates EPROM/ROM IN-
SITU whilst displaying con-
tents off ROM/RAM on a
domestic TV receiver. A host
of other features.

Write or phone for more details.

£115 + VAT &6 CARR
PSU£20 + VAT

Youll never regret buying a
SOFTY!

ONLY |
£57.50 var

+ CAR
£325 + VAT
Made under licence from the world tamous GE Co.
The ICL Termuprmler is @ small attractive unit with
so many features it is impossible to list them in the

space available! Brief spec. as follows; RS232

serial interface, switchable baud rates 110, 150,
300, (30 cps), upper and lower case correspond-
ence type face, standard paper, almost silent run-
ning, form feed, electronic tab settings, suited for
word processor applications plus many more
features. Supplied in good condition and in work
ing order. Limited quantity.

Made by the famous MOTOROLA CD. The 8 video monitor
type XM226-16 is a self contained unit featuring a quoled
bandwidth of 10Hz 10 10MHz with 800 lines resolution
al the screen centre. The printed circuit board and
power Uansisiors are both plug-in for ease ol servicing.
All controls are easily accessible from the reas. By con-
nection of any 7582 composite video signal and 12v 0.C.
you have a professional monitor to do any MPUICCTV
system proud!

Supplied BRAND NEW complete with

circuits at only £575U +VAT
Specialist carriage and insurance £7.50+ VAT.

grey and although believed brand new may have
minor scuff marks/scratches due to bad storage.
Dimensions 16D x 6%'H x 14% "W

Kitl

MAKE YOUR COMPUTER

VIA OUR EX-GPO MODEM UNITS

Well, nat exactly talk, but communicale over a standard diatup G.P.0.
fine with any other modem. The modem unit 2A is housed in an
sttractive fibve glass case measuring only 15w x 137d x § h, inside
are the electronics and mains power supply which enable serial
duplex data communication between terminalcomputer etc. at any
speed up to and in excess of 250 baud {300 at a pushl. Made 1o the
mosi stringent, exacting specification for ihe G.P.0. These units
feature Modular plug in P.C.8.’s, internal test points, Standard tone
trequencies, Configureable to terminal or computer end, Auto unat-
tended answer, RS232V24 intertace on standard 25 way ‘0" socket,

ste. etc., supplied complete with E 55 D D

fraction of their
original cost at only

NOTE: Units believed working, but untested, unguaranteed. Per-
mission may be required for connection to G,P.0. lines.

SEMICONDUCTOR
'GRAB BAGS'

Amazing vaiue mixed semiconductors, include

transistors, digital, linsar 1.C.'s, triacs, diodes, bridge

recs. etc. otc. All devices guaranteed brand new, full

spec. with manufacturers markings, fully guaranteed.
50 + BAG£2.95 100 + BAGS £6.15

MUFFIN FANS

Kup your equipment Cool and Reliable with our tested ex-equipment
“Mutfin Fans” almost silent running and easily mounted. Available in
two voltages. 110 V.A.C. £5.05+pp 30p OR 240v A.C. £6.15+pp |
S0p DIMENSIONS 4" x 43" x 14,

t Lt CTRONIC

COMPONENTS

% EQUIPMENT 0
DISCOUNT

Due to our massive bulk purchasing programme
which enables us 1o bring you the best possible
bargains, we have thousands of .C.s, Transistors,
Relays, Cap’s., P.C.B.’s, Subassembhes Switches,
etc. etc. surplus!o our requirements. Because we
don't have sufficient stocks of any one item to
include in our ads., we are packing all these items
into the “BARGAIN PARCEL OF A LIFETIME"
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 times what you
pay plus we always include something from our ads.
for unbeatable value!! Sold by weight

2508 £ 475+ppf1.25  Skis £ 6.75+pp £1.80
10kis £11.75+pp £2.25  20kds £19.99+pp £4.75

LED DIGITAL ALARM CLOCK MODULE

*#12 HOUR % 50/60 HMZ « LARGE DISPLAY »* 100’s OF USES
The same module, NATIONAL MA1012, 2
used in most alarm clock/radios on the
market today, the only difference is our
pricel GIANT 4" LED characters give
extremely clear viewing and readability.
All electronics are self-contained on a
P.C.B. measuring only 3'x 1{". B " -2
addition of a few switches and 5/16 volts A.C. you have a multi-
function alarm clock at a mere fraction of cost. Dozens of functions
include snooze timer, am-pm, alarm set, power fail indicators, flashing
seconds cursor, modulated alarm output, dimmer control, etc, etc,
Supplied brand new with full data at only

i £5.25

suitable transformer for mains operation £1.75
Save Over £1200!!
Logabax DZM180 High Speed
Matrix Printers

is must be one of our greatest bulk saving
deals this year. This fabulous printer is listed
at over £1800 and judging by the quality
workmanshi we are not surprised. The
Logabax DZM180 Matrix printer, capable of
printing up to 132 characters per line on any
size {via variable tractor unit) sprocket ted
fanfold paper. A precision matrix head utilising
ruby bearings gives exceptionally clear
uniform legible characters via standard ribbon.
Many others features include internai buffer,
for high throughpu?, in excess of 180
characters per second, software controlable
form and tab functions, standard TTL parallet
interface, etc. etc.
Supplied brand new and boxed at only

£599.00 s var

Optional extras
Floor stand {as picture) £30.00 plus VAT  Paper handler £18.00 plus VAT
*Casriage — please enquire tor specific quote.

THE "MULTIVOLT” MULTI RAILP.S.U.

This has got to be the power supply to end all your M.P.U./LAB supply requirements
Recently made by the famous "WIER"" Co Ltd to the highest professional specifications.
With an original cost of aver £200 the supply features every possible torm of
protection, full regulation, over voltage and current limit and just took at these
outputs; it may have been made to your specifications!
+ 5V at12 Amps + 30V at 2 Amps
+ 5V ar4 Amps - 12V at2.5 Amps

BRAND NEW
8" FLOPPY DISK DRIVES

DRI 7100 . £245-+carr +VAT
DRI 7200 . £300+carr+VAT

5v D.C. POWER SUPPLIES

Following the recent “SELL OUT"* demand ‘or our Sv
3 amp P.S.U. we have managed 1o secure a large quan-
tity of ex-computer systems P.S.U."s with the foliowing
spac.; 240 or 110v A.C. input, Outputs of 5v @ 3-4
amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulated and admslable with
variable current limiting on the 5v supply. Unit is self
contained on a P.C.B. measuring only 12°x5 x3
The 7.2v output is ideal for feeding "‘on boafd regu-
lators or a further 3 amp LM323K regulator to give an
effective S5v @ 7 amp supply.

Supplied complete with circuit at only £10.95 + £1.75pp.
Believed working but untested, unguaranteed.

KEYBOARDS

* LOW PRICE CHASSIS *

A special bulk purchase enables us to offer the above keyboard at a
lowest ever price. 49 coded keys encoded nto a diect TTL compatible
7 tut output Featutes such as delayed strobe. § voil 0 C. single rai
operation and rollover protection make Ihis an absolute must tor the
MPU constructor* Supphied compiete with connection dagram and edge

connector, 3t a secondhand
£20.00 + P.P.£1.60

“no time to test’
hpnce of only

SUPER CASED VERSION Same as above spec. but housed in attractive
two tone moulded, Iree standing case. Unit also includes an all TTL paralle!
10 serial convertor {no details) etc.

£27.50 +P.P.£1.85

TOROIDAL TRANSFORMERS

PR 240v pri.sec 190 15 @ 2 amps dimensions 37 x 2§ £495+pp 99p 1
TM 24Dwi110v pri sec. 150 15 BvA dimensions 23 x 1 £195+pp 30p
All volteges measured off load.

+ 5Vat4.5Amps
+ 12V at2.5 Amps

9Vva11 Amp
you agree! then order now whilst stocks last.

Supplied BRAND NEW at only .
complete with diagrams. £59 99 CARR.& INSUR.£675

Plugs, Sockets & Connectars Cannon ‘D’ Range

Socket

ELEGTI—_—%ONIGS

Dept. ET1. 64-66 Melfort Rd., Thornton Heath, MAIL ORDER
Croydon, Surrey. Tel: 01-689 7702 or 01-689 5800 INFORMATION

Unless otherwise stated all prices inclusive of V.A.T. Cash with order. Minimum

25 way ex-equip. plu’g or socket £1.25
Edge connectors, goid plated
0 way

85 way £3.99

order value £2.00. Prices and Postage quoted for UK only. Where post and
packing not indicated please add 50p per order. Bona Fida account orders
minimum £10.00. Export and trade enquiries welcome. Orders despatched
same day where possible. Access and Barclaycard Visa welcome.

£3.26
£2.00

56 way

36 way
All connectors easily cut to size
1000°s of other connectors ex srock




FEATURE: Spot Designs

/o—-o

NOTE: sW1 +9V
Q1 IS BF2448 ON/OFF
Q2 & Q4 ARE BC179
Q3 1S BC109C R1 +
D1 & D2 ARE OA90 15 =
LED1 IS TIL209 & c8
L1=AMBIT LWC2 ON b 100u
140 x 9.5mm F14 GRADE 100n
FERRITE ROD.
At
Tc R3

c1 u

100u “ ™0
g,

NOT “ Cx

USED, |

Fug L X 5@

c2 fCv 3
i n2 500p _ 100n 7 0
ov
(©)COPYRIGHT MOOMAGS Lid
6() kH : T' of Q2is in-phase with the gate of Q1 and if necessary, “twisted pair” Cx
Ziime canbe used to provide regeneration between these two points to baost
. the sensitivity of the set.

Recelver The output from Q2's collector is coupled by C5 to a simple diode
his receiver gives reception of the atomic clock time signals modulator circuit which consists of D1, D2, C6 and R6. When the 60
transmitted by the Rugby MSF transmitter on 60 kHz. At this very kHz carrier is present a strong DC bias is produced across R6, but this

low radio frequency it is not necessary to use a superhet. A ferrite potential quickly decays during the gaps in the carrier (the 1 $ markers

aerial is used with L1, an ordinary LW broadcast band aerial coil, and and other signals are modulated onto the carrier wave in the form of

the relatively high tuning capacitance of C2 and C3 is used to reduce brief pauses in the signal).

the resonant frequency to the appropriate figure. The receiver is tuned Thus Q3 is switched on when the carrier is present, so that Q4 is in

by CV1 and by adjusting the position of L1 on the ferrite rod. turn switched on, giving a high output and causing LED 1 to light up. In
The output of L1 is direct-coupled to a straightforward common the absence of the carrier wave Q3, Q4 and LED 1 all switch off and the

source JFET stage and this in turn feeds a simple common emitter output of the receiver goes low. .

stage. Due to the relatively low frequency involved these can both pro- When initially adjusting the set it is helpful to monitor the output

vide good voltage gain without using tuned circuitloads. The collector of the detector using a crystal earpiece connected across R6.

que the Chip
Be it a career, hobby or @® interest, like it or not the Silicon Chip

' will revolutionise every human activity over the next ten years. o

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

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

M ASTER ELB'\TRONICS LEARN THE PRACTICAL WAY
J BY SEEING AND DOING
® Building an oscilloscope. ® Recognition of components.
® Understanding circuit diagrams. @ Handling all types Solid State ‘Chips’.
@ Carry out over 40 experiments on basic circuits and on digital electronics.
@ Testing and servicing of Radio, T.V., Hi-Fi and all types of modern
computerised equipment.

MASTER COMPUTERS

LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW
THEY WORK - THEIR ‘LANGUAGE’ AND HOW TO DO PROGRAMS.

e Complete Home Study library. ~ @ Special educational Mini-
Computer supplied ready for use. @ Self Test program exercise. F— —— ——— = — =— == ——— — — —— — — o — — =
® Services of skilled tutor available.

MASTER THE REST

l
(
l
@ Radio Amateurs Licence. @ Logic/Digital techniques. :
|
l

PRATTUAL LLECTRONICS ..
COMPYTER TECHNOLEGY |
OTmER SUBJF(

s sty

ﬂ'L:}C.;(v « Q"S‘ v|‘l‘l Anl '
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL I
L 4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS. m/wma__!

® Examination courses {City & Guilds etc.) in electronics.
@ Semi-conductor technology.
@ Kits for Signal Generators — Digital Meters etc.
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SPECIAL PURCHASE

[kAISE]

OF TOP QUALITY
LCD MULTIMETERS
AG/DC

CURRENT
22
RANGES

6200

6100
CHOOSE FROM FOUR MODELS

34 digit autoranging {volts /ohms)

200 hours battery life (2 pencells)

10amp AC/DC (6220 & 6110) * 1000v DC 600v AC
200mA AC/DC (6200 &6100)

Range hold facility (6100 & 6110)

Unit and range sign (6110 & 6220}

Continuity buzzer (6100 & 6110)

* ok % %% % %

ACCURACY
6100/6110
0.5% DC Volts
1% DC Current
1.2% AC Current
0.5% Resistance

RESOLUTION
100 wVDC. 1 mVAC
10 WA AC/DC 0.1 oHM
10 mAon 10A. AC/DC

OTHER FEATURES

(ALL MODELS) 6200/6220
Low power OHms Range 0.8% DC Volis
Zero Adjust key 1.3% DC Current

1.4% AC Current
0 8% Resistance
6200 £39.95
6220 £49.95
6100 £59.95
6110 £74.95

Battery Warning
In circuit resistance test
Size 155 x 85 x 28mm. 250g.

* All prices include batteries/leads
and UK Vat (UK ¢ /p 65p)
* Order by Post or Telephone
with Barclay or Access

OR CALL IN AND SEE FOR YOURSELF

Prices correct at 1.12.80 E&OE

Cubegate Limited OPEN 9-6 SiIX DAYS A WEEK

FREE
CATALOGVE,
ATAT

Send large SAE
117%p UK}

Schools, Comparies,
etc. free on request.

AUDIO ELECTRONICS

301 EDGWARE ROAD, LONDON, W2 18BN
TELEPHONE 01 724 3564 @ @
rom Mr/Mrs iMiss

{Block capitals please) . . i AhET I

Address .. .. .. .. . .

Please supply Qty. . ... .. s ; Models 3 o
1/We enclose {inct. 65p post)

Chq/PO value

|

|

|

_Ordebn Barclay/Access No. ... . .. e & J

42

BUILD YOUR OWN METAL DETECTOR
VLF/TR VCO/TR IB/TR BFO . ..

Pre-aligned search heads — test equipment not
required. Literature available in return for SAE.
Manuals and parts sold separately: write or
phone for price. Export welcome: write for
<quote.

S8hadow VLF/TA. Full’
specification discriminator, not

just ferrous / nonferrous indica-

tion. It works by messuring the!
conductivity of the 1arget; now you can
reject naits bottle caps even aluminium
torl and ring pull tabs! Full ground effect
exclugion over normal or high per-
meability soils.

The tiead is thermally and capacitively shielde d
4 modes: despsesking VLF plus 3 TR discriminating ranges S

Push button “‘'memary’” tuning. Performance equalst TR/1B
commercial detectors costing £200! As described in ETI,

Complets kit now only £87.87 inc. VAT & post!l

Individual parts: Search head £21.33 PCB £6.80 Case £5.33 Adjustable shaft asay. £5.10. LM394
£1.12. Manual (gives more infa. than ETl article — and extra function) £1.12, Altinc. VAT & pas
parts also available separately) * o) ine N AT Eiposil(Otier

Shedow TR/18 (illustrated). A true transmit receive/induction balance detectar at a budget price for
anyone who poasn't need discriminstion. Waterproof and thermally insulated search head. Good
sensitivity. Built-in speaker and headsat jsck Complete kit £33.80 inc. VAT and Post.

_Shadow TR/VCO, An advanced version of the TR/ B. Use os & sensitive 18 machine or switch to VCO
modg when the sound changes 1o a varying pitch, sllowing easier use over mineralised ground and,
enabling detection of negative. high permability anomalies. Kit price £38.87 inc VAT and Post.

models £65.85 inc. VAT and Post.

wtereo for ad

Shel Kit. Consists of the (hard ta find) hardwars items, for detectors of your own design. Fully adjustable
shaft with handie, search head mouldings (in1. dism. 1 8Smm) with hinge asssmibly, specisi clips to mount
illed. With

your own contral housing (any box 1s suitable). C tallic and smbly
instructions £14.48 inc. VAT and Post.

ALT EK (ET1), 1 Green Lane
Walton-on-Thames Surrey

Order by post o phone (24 hours). Access & Viss Cards quotenumber. Callers by appointment only please.
Phone {003 22) #4110 anytimel :

ELECTRONIC IGNITION
SAVES PETROL ~

More and more new cars use elctronic ignition to give the
best performance and economy. Bring YOUR CAR up to top
specification by fitting the latest TOTAL ENERGY
.DISCHARGE electronic system.

TOTAL ENERGY DISCHARGE givesali the

ges of the best capacitive discharge ignitions;

L

* Pesk Performance —higher output voltage.

* Improved Economy—consistent high ignition performance.
% Better Starting —full spark power even with low battery.

« Accurate Timing—prevents contact wear without ‘contactless’ errors.
* Smooth Performance —immune 1o contact bounce effects.

PLUS

SUPER HIGH POWER SPARK—31: times the energy of ordinary C.D. systems.

OPTIMUM SPARK DURATION—10 get the very best performance and economy with
today’s lean carburettor settings.

DESIGNED IN RELIABILITY —with the 'ultimate insurance’ of a changeover switch to
revert instantly to standard ignition

TECHNICAL DETAILS

HIGH EFFICIENCY INVERTER. A high-power, high efficiency, regulated inverter
provides a 400-volt energy source—powerful enough to store twice the energy of
other designs and regulated to provide full output even with the battery down to 4
volts.

SUPERB DISCHARGE CIRCUIT. A brand new technique prevents energy being
reflected back to the storage capacitor, giving 3%z times the spark energy and 3 times
the spark duration of ordinary C.D. systems, generating a spark powerful enough to
cause rapid ignition of even the weakest tuel mixtures without the ignition delay
associated with lower power ‘long burn’ inductive systems. In addition this circuit
maintains the correct output polarity, thereby preventing unnecessary stress on the
H.T. system.

SOPHISTICATED TRIGGER CIRCUIT. This circuit removes all unwanted signals
caused by contact volt drop, contact shuffle, contact bounce, and external transients
which, in many designs. can cause timing errors or damaging un-timed sparks. Only
at the correct and precise contact opening is a spark produced. Contact wear is
almost eliminated by reducing the contact breaker current 1o a fow levei — just
sufficient to keep the contacts clean.

IN MONEY-SAVING KIT FORM at £14.85 5 4}

All you need is a small soldering iron and a few basic tools — everything else is supplied
with easy-to-follow instructions.
FITS ALL 6/12.volt NEGATIVE EARTH cars
ELECTRONIZE DESIGN
2 Hillside Road, Four Onks
" ¢ fiold, West Midlands, B74 4DC
L Phone 021-308 6877 J
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O INTERFACE

Computers share a common failing
with man (and woman) — they use a

variety of different languages and

dialects. This design by Clive Cartlidge
lets the Compucolor Il talk to a
whole new family of computers.

allow a Compucolor Il microcomputer to be

connected to any one of four “mainframes” at North
Staffordshire Polytechnic. The mainframes in question were a
GEC 4082, an HP 2000E, an ICL 2960 and an ICL 2904; both of
the latter machines being front ended by 7502 processors. After
construction, however, it became obvious that the device had a
much wider appeal and could be used in a variety of
applications where bit length and parity changes were
necessary.

This device was required to overcome the problem that the
Compucolor Il transmits and receives eight bit characters from
its RS232 port, whereas the mainframes mentioned above all
transmit and receive seven bits with an even parity bit added.

The UART is an LS| subsystem which accepts binary
characters from either a terminal or a computer and
transmits/receives this character with appended control and
error detecting bits. All characters contain a start bit, five to
eight data bits, one or two stop bits and either an evenjodd or a
no parity bit. This is all hard wire selectable on the UART
together with an operating speed of up to 30 kbaud,

The UART Receiver

The UART requires a clock signal 16 times the designed
baud rate. Initialisation is performed by applying a reset pulse
to pin 21. This sets the Data Available flag, pin 19, to a logic 0.
Reception of data starts when the serial input signal changes
from a marking state (logic 1) to a spacing stage (logic 0). This
condition constitutes a start bit and it is valid if the serial input
line continues to be at logic 0, when centre sampled, eight clock
pulses later. If this is not the case, however, and the serial line
has returned to logic 1 when sampled, the start bit verification
process will be reset. After a genuine start bit has been received
and verified by the process above, data bits, parity bit if used
and stop bits are received.

On receiving parity and stop bits, the receiver will compare
the transmitted parity and stop bits with the ‘expected’ pattern
and indicate any errors by changing the parity error flip-flop
and/or the framing error flip-flop to a logic 1.

When a full character has been received, internal logic
examines the ‘Data Available’ line to see if data has been read
out. If the line is at a logic 1, the receiver will assume that data
has not been read out and the over-run flipflop will be set to
logic 1, indicating an over-run error. If‘Data Available’ is setto
logic 0, the receiver will assume that data has been read out.

After the Data Available line goes to logic 1, indicating a
character has been received, the receiver shift register is ready
to accept the next character and has one full character time to
remove the first character received.

The interface described here was originally built to

ETI JANUARY 1981

FEATURE

The Transmitter

The same clock signal may be used for the transmitter as
for the receiver. The external reset pulse is also common. When
this is applied the ‘Transmitter Buffer Empty’, End of Character
and the Serial Output lines of the device are driven to logic 1.
Data occurring on the Data Input lines, pins 26-33, is strobed
into the device by a pulse on pin 23, the Data Strobe. Once this
has occurred, the Transmitter Buffer Empty (TBMT)flag goesto
a logic 0, indicating that a character is being transmitted and the
device is unable to accept further characters until this flag
returns again to logic 1. The device is double buffered and so
when the TBMT flag returns to logic 1, one full character time is
available for loading the next character without any loss in
transmission speed.

Data transmission is initiated with the transmission of a
start bit, data bits, parity bit if required and stop bits. When the
last stop bit has been on the line for one bit time, the End of
Character flag will go to a logic 1 indicating that a new character
is ready for transmission.

Control bits

The number of bits per character (five through eight)
together with a parity bit (odd, even or none) and one or two
stop bits can be selected by strapping appropriate pins on the
UART to logic 1 or logic 0. These selections apply to both the
receiver section and transmitter of the chip.

Code Converter

One particular problem encountered when using this
interface was that most of the logging-in data received from the
mainframes was in lower case ASCII code. While most terminal
devices would simply display this as upper case, the
Compucolor |l treats lower case code as graphics display
information. This difficulty is overcome by the NAND gate
code converter (IC10). The circuit’s logical function simply
drops bit six when bit seven is set to a logic 1, effectively
converting lower case code to upper case before it emerges
from the interface.

A second problem was encountered when using the device
with the HP 2000 Basic system. This was the need for a break
key. Break not being a valid ASC!l character, it cannot be
implemented through the UART. This is easily cured by fitting a
push button switch on to the computer side of the interface as

shown. .
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36— No. STOP BITS
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NDTE:

iC1 15 SN75152

162 1S SN75150

IC3 & 6 ARE AY-3-1014A

IC4 & 5 ARE 74123

ICT {SMC14411P

€8s 1121

1C9 & 10 ARE 7400

Q1-6 ARE 8C109,IF REQUIRED
LED1-8 ARE ANY SMALL LED IF

REQUIRED
ZD1.2 ARE BZY88 4V7

ALL POINTS 1O BE

HELD HIGH 1e. AT LOGIC 1

SHOULD BE CONNECTED
5V

21 17
40

COMPUCOLOR
-

X1
[
= 10M

MPLIB
(1.843MH7!

r

Fig.1 Aircuit diagram.

HOW IT WORKS

MAINFRAME
——

(C)COPYRIGHT MODMAGS Lid

Onswitching on the power, the monostable multivibrator IC8 gives a 100
u$ positive-going pulse at its ‘Q’ output, pin 6. This is applied to both
UARTS at their reset inputs, pins 21. This pulse is also inverted by the
NAND gate IC9b and used to reset the baud rate generator chip IC7 at
pin{10. The clock signal is applied to both UARTSs at pins 40 and 17 at 16
times the baud rate required. Referring now to Fig. 2, the pulse timing
diagram, it will be seen that at T, pin 2 of 1C9a is at logic 1 (derived
from the Transmitter Buffer Empty flag of 1C6). Assuming reception of a
character by UART 1C3, pin 1 of 1C9a will go to logic 1 when data
becomes available on the reception of a complete character. This is
shown on Fig. 2 at T;. The output of the NAND gate, pin 3 of 1C9a will,
therefore, go to logic 0.

This negative-going pulse is used to strobe the received character
into the transmit buffer of the second UART at pin 23 (Data Strobe) and
to trigger monostable multivibrator IC4a whose output, pin 9, will go to
alogic 1. NAND gate 1C9 pin 2 is now returned to logic 0 as the Transmit
Buffer Empty flag of UART IC6 will be driven to logic 0, having been
‘filled’ with a character. The time delay shown on the diagram is due to
chip propagation which proves ample in the design shown. After a
timing delay in the first monostable set by timing components C3 and
R4, pin 9 on IC4b goes to logic 0 (T, on the timing diagram). Pin 12 on
1C4 follows it and this signal is used to reset the Data Available flag on
UART IC3. At this stage, once the Transmitter Buffer Empty line of
UART IC6 has returned to logic 1, the circuits are back in their original
states and ready to accept the next character.

This description also applies to characters flowing through the
interface in the opposite direction. IC1 and IC2 are both dual level
converter chips which convert RS232 levels (usually 12 V) to TTL
levelsof 0 Vand 5 V.

19 PINT

D— S —————

e PNz 0

TCIPINZ. &

10O PING Qoo SN, IR |

i piniz

Fig.2 Pulse timing diagram.
BUYLINES

Most of the components required can be ordered from suppliers
advertising in this issue. In case of difficulty, advertisers specialising in
computer hardware may be of assistance.

The variable regulator (RC4149D) is a Radiospares component —
RS No. 306-011.
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FEATURE: 1/O Interface

NOTE
Q1 IS 8cToe

FROMPARITY ERROR R13
QR OVERAUN ERAOR k8
OR FRAMING ERAGR

BRY1S TA GMDAE HECTIFIER
BRY | q 1 —0
CICOPYRIGHT MODMAGS Lta S IR oRibGHn Frs
STV
L
1z
7 E B —1zv
AR
2 PRY
20K
" (120K+180k 1IN == DTURN
RRALLEL) N
nd
1t 0
s Gl
Lt 5 0
1000y
[ 5
OO RILIT MOUMAGS Lo ST oV

Fig.3 Circuit diagram of the power supply and LED indicators if required.

PARTS LIST
Resistors all 4 W 5% unless otherwise stated
R1 oM
R2,3 2k2
R4,5,6,7 22k
R8 72k (120k + 180k in parailel)
R9 7R 2 W
R10 18k
RN ak7
R12 390R (six if required)
R13 3k9 (six if required)
Potentiometer
PR1 20k 10-turn preset
Capacitors
an 470n polyester
Cc2 2u2 35 V tantalum
C3, 45,6 47n ceramic
C7, 8 1000u 25 V axial electrolytic
C9, 12 1n0 ceramic
c10 100n ceramic
Semiconductors
1C1 75152
1C2 75150
1C3, 6 AY-3-1014A
IC4,5 74123
1C7 MC14411pP
IC8 74121
1C9, 10 7400
IC11 7805
IC12 RC4194D
Q1 BC109 (six if required)
D1, 2 BZY88 4v7
BR1 1 A bridge rectifier
LED1 0.2” LED (six if required)
Miscellaneous
XTAL MPL18 (1.843 MHz), 12-0-12 6 VA transformer, Veroboard, SW1
SPCO pushbutton, SW2 DPDT toggle, case.
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The method of construction is not critical. The author’s board is shown above.

User Baud
Rate
9600
4800
2400
1200
600
200
300
150
75

1099
1345
1800
3600
7200
921.6 kHz
1.843 MHz

MC14411P pin connections and clock speeds

Pin No. Function
1 F1
% F3
3 F5
4 F7
5 F8
6 F10
Vi F9
8 F11
9 F14
10 Reset
11 NC
12 Ground
13 13
14 F12
15 Fo
16 F4
17 F2
18 F15
19 Fle
20 Crystal
21 Crystal
R2 rate select
23 rate select
24 +5V
Table 1
Pins Logic 0
35 Parity
39 Odd parity
36 One stop bit
Character Pin 37
Lengths
5 bits Logic O
5 bits Logic 0
7 bits Logic 1
8 bits Logic 1
Table 2.

Logic 1

No parity
Even parity
Two stop bits

Pin 38

Logic O
Logic 1
Logic O
Logic 1

UART control connections (1C3,6).
1 Vcc Power Supply (+5 V)

2 NC

3 Ground .

4 Received Data Enable RDE

512 Received Data Bits (RD8-RD1)
13 Parity Error (PE)
14 Framing Error (FE)
15 Over run (OR)
16 Status Word Enable SWE
17 Receiver Clock (RCP)
18 Reset Data Available RDAV
19 Data Available (DAV)
20 Serial Input (S1)
21 External Reset (XR)
22 Transmitter Buffer Empty (TBMT)
23 Data Strobe DS
24 End Of Character (EOQ)
25 Serial Output (50)
26-33 Data Bit inputs (DB1-DB8)
34 Control Strobe (CS)
35 No Parity (NP)
36 Number of stop bits (TSB)
37-38 Number of bits per character

39 Odd/Even parity select
40 Transmitter Clock (TCP)

Table 3.

AY-3-1014A pin connections.

ETI
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CUHIHASOG electronics

48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD — 50 yards from Archway Station & 9 Bus Routes
TELEPHONE: 01-263 9493/01-263 9495

OUNDEST CONNECTION IN THE WORLD OF COMPONENTS AND COMPUTERS
PETS & SYSTEMS

YOUR S

N EW 32K with 80 col Screen
| Twin Disk Drive 950K
All with new keyboard
and green screen

8N 8K RAM — £399
16N 16K RAM — £499
32N 32K RAM £599
CASSETTE DECK — £55

FRICTION FEED PRINTER
£375 ;

343K Twin Floppy Disk l
i: Tractor Feed Printer |
£425

>
Suitable for UK101, Super- e ?«% \ _§ VIDEO GENIE based on
board expansion using 2114's z TRS80
each board has 16K ram z T
capacity kit contains: i:j (NORTHERN LINE)
STATION

# On board power supply

O

# 4K Eprom expansion e 50 y (IS el ST'vf/ngs

# Fully buffered for easy expansion
via 40 pin socket

* 8K kit

* 16K kit

% Printed Circuit Board

# 40 pin-40 pin header plug

Utilises Z80, 12k level 1l Basic,
Integral Cassette Deck, UHF O/P
16k RAM,
all TRS8Q features

JUNCTION ROAD
A400

avoy
AVMOTIOH

UPPER
HOLLOWAY
STATION

LMR & ER

UK101 P.P.l

Built & tested. Interfaces TX80 Printer
direct. Can be programmed to operate
relays, motors, various other peripherals

CASES

Available for UK101,
Superboard, Nascom.
Appx. DIM 17" x 15*

£179 IN KIT FORM
£229 READY BUILT &

435 x 384 mm “CENTRONICS COMPATABLE" TESTED
PRICE £24.50 | | 7% o Coocker L0 E;g dggav £265 COMPLETE IN

CASE
4K Expansion (8x2114)

NOW ONLY £18.00

No extras required

* Free sampler tape

* Full Qwerty keyboard

% 8K basic

% Ram expandable to 8K on
on board (4K inc)

% Kansas City tape interface

% NEW MONITOR ALLOWS FULL EDITING &

CURSOR CONTROL £22.00

Post & Packing £1.50

PRINTERS

EPSON TX-80
£349

Dot-matrix printer with Pet
graphics interface: Centronics
parallel and serial: Pet and
Apple compatible.

Please add VAT 15% to all pnces Postage on computers printers and cassette decks charged at cost all other items
P&P 30p Place your order using yous Access of Barclaycard (Min tel order £5) Trade aod export enqunnies welcome

credit fachities arranged W wehtme ass
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NEW SHOP &
SHOWROOM
NOW OPEN

Telephone: 01-263 9493/01-263 9495

e e ]

=== UK101 SOUND wammng prwswmmms [V E MO R Y sewmmmy
Sound Generator and com-
bined parallel in out port kit. D.RAMS £ p
containing P.C.B., AY-3-8910. 4027 2.75
6820 PIA. Fully documented 4050 (350NS) 2.35
and demo tape. £29.95. AY-3- 4060 (300NS) 2.39
8910 £8.50. 4116 3.95
o UK101 SOFTWARE=m | s RAMS
. 2102A 1.30
Spacevlnvaders 6.50 g : (1)3,22 ;gg
2?.2;1‘::: Clock g-gg 2114/4045 275
e | e 0]
Game Pack | 5.00 § Bgg10 3.50
Game Pack |l 5.00 '
Game Pack Iii 5.00
Screen Monitor 4.00 BULK PURCHASE
Assembler Editor 14.90 8x2114 18.00
10xC12 Blank Tapes 4.00 8x4116 27.50
16x2114 34.00
CPUs
280 2.5Meg 7.95 ] greesssmsmEPROM S mmam——"
Z80A 4Meg 9.95
gggg 3251|2708 4.25
8080 175 2716 (5v) 6.95
3900 25 95 | 12532 29.95
s SUPPORT CHIPS vy [-To] Y, [
280 CTC 5.95 ;
Z80A CTC 6.95 2513 (UQ) 5.95
Z80 P10 5.95
Z80A P10 6.95 wnd
6520 3.95 —BUFFERS*
6522 6.85 1598
6532 gs0 § I8 1.25
6821 e 81LS96 1.25
i 360 81LS97 1.25
6852 235 81L598 1.25
8312 Yo SN74365 .52
8916 198 SN74366 52
9224 278 SN74367 .52
8298 ; SN74368 .52
8251 4.95 § §8T26 1.50
8253 £9.75 g%g 1.50
8255 4.50 1.50
TMS9901 13.16 glgg e
TMS9902 11.18 o e
TMS9904 (74LS362) 4.21 -50
|
e | . SOCKETS vy [™=BAUD RATE GENS
DL W/W MC14411 8.75
8 pin 09 25 MM5307 875
14 pin 11 .35 !
16 pin 12 42
18 pin 16 50 UARTS mmsmsemy
20 pin .20 .62
22 pin .22 65 AY-5-1013 3.95
24 pin .24 .70 AY-3-1015 4.75
28 pin 30 .80 MM5303 4.75
36 pin - 99 TMS6011 3.55
40 pin 40  1.10 #
SEND S.A.E. FOR COMPLETE PRICE LIST
OR PHONE 01-263 9493

ET) JANUARY 1981

If you’re into
MICROPROCESSORS

then they should be into an
M P UroBreadBoard

4 xripheral
: ps areas

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

* Auxiliary Areasacceptany .3” or .6 RAM,

ROM or peripheral chip

Power Bus Strips on all sides

5 incoming turret Power Terminals

Component Support Bracket included

Over 1400 contact points

Alpha-Numeric column and row indexing

Eurocard size (160mm x 100mm)

Slots onto all BIMBOARDS

Non-Slip rubber backing

Ideal for schools and colleges

Longlife, <10m.ohms, nickel silver contacts

The PROFESSIONALS breadboard
that BEGINNERS can start on

BOSS INUSTRIAL HOULDINGS LTD

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

Please send me ......... MPUroBreadBoard(s) at the special,
limited period, introductory offer price of £15.00.

This price includes VAT & PP, is applicable from Sept 1 1980
but please add 15% for Overseas Orders, make cheques/P.O.
payable to BOSS Industrial Mouldings Ltd and allow 10 days
for order processing and cheque clearance etc.

I enclose a cheque/P.O. to the value of £...eneeveeevnerennnnnn

* K N K N ¥ X ¥ % ¥

Name ....... 4 EG
Company ......: - 3
Address . .. .. e e e
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; SEMICONDUCTORS SEND YOUR ORDERS 10
N DEPT.ETI1. PO BOX 6, WARE, HERTS.
‘ VISIT OUR SHOP AT: 3 BALDOCK ST., WARE, HERTS.
, TEL 0920 3182. TELEX: 817861

EXPERIMENTOR BREADBOARDS AUDIO MODULES ECTIFIERS

200mA 3 A
AMPLIFIERS 1$920 50V £0.07 INS’A’& 50V to.“IW
- ALTO watt AudloAmpliﬁer Module 22-32v supply £3.63 :ggg% ‘105%\/, ggg mg:g; ;88¥ 21:
No soldering breadboards. Simply plug components in AL20 5watt Audio Amplifier Module 22-32v supply £4.73 12923 200V €010 IN5404 400V £0.19
and out of fetter number identified. R0 oy 1 AudioAmptiertodule 22:32v o | 15924 S00v ot iNBAOd Boov  Eo3s
Nickel-silver contact holes. Start small and simply snap- | AL60 1528 watt Audio Amplifier Module 30-50v ’ INS307B00Y, £0.28
S L : ey p— IN5408 1000V £0.34
iock boards together to build a breadboard of any size. Al . . 1A
f L8O 35 watt Audio Amplifier Module 40-60 ly £10.67 i 10 A
All £XP Breadboards have two bus-bars as an integral | (720  50watt Audio Ampiifier Module 50-70wsunoly £19.38 Tl coor 1510/50 50v €0.2
part of the board. If you need more than two buses, AL250 125 watt Audio Ampiifier Module S0-80v supply  £285.91 ‘NA%J 200V £0.07 :g:gﬂgg ;8% Sg.;:
imply si 4 bus-bars with the aid of an EXP IN4GO4 4 X y
g D A KRS STEREO PRE-AMPLIFIERS IN4OOS 600V £0.08 | |2io/ee0d00v  £3.48
: 3 s R IN4006 8 10 < i
EXP 325 The ideal breadboard for 1 chip circuits. supp|vv°|(a?e22 32 inputsensitivity 300mv N Aoae Y gg e 32:85?885?850\, Eoozg
Accepts 8, 14, 16 and up to 22-pin suit: ALTO/A £9.63 1S10/1200 1200V £0.79
? ! ! ONLY £1.84 Supp!v voitage 24- 36wn uts:- Tape, Tuner, 3
IC's. & Mag P U, Surt-ALGO/ALBO £20.30 1.5 amp 3o
48mm (1.9} | PA200 Supply voltage 35- 70vinputs:- Tape, Tuner. :gg;g ?%v g:t‘) 1530/50 50V £0.64
EXP 350 270 contact points with two 20-point bus- Mag P.U.. Suit: ALBO/AL 120/AL250 £20.98 12055 200V oo :gggﬂgg ;80% g) 79
bars. gniLivics.62 MONO PRE-AMPLIFIERS S0z3600v  fous | ISIe00800Y £33
' 15027 800V £0.18
EXP 300 550 contacts with twa 40-point bys- | MM100 M‘:grégrrgn(:ﬁnean-\?lizl":‘s%lgrsﬁvMag' P Tape:u 20 | 15029 1000V £0.23 :gggf?ggglo\éov g'}:
bars. ONLY £6-61 MM100G Supply voliage 40-65v inputs: 2 Guitars, ) 15031 1200v €o.28 1830/1200 1200V £3.31
152mm {6.0"} Micraphones Max. output 500mv £14.29 & T S0k
EXP 650 For Micro-processors. ONLY £4.14 b 0/400 4 .
S 70/50 50V £0.86 1570/600 600V £2.58
91mm (3.6") POWER SUPPLIES IS70/100 100V £0.96 1S70/800 800V £2.87
EXP 4B More bus-bars, ONLY £2.65 PS12 24v Supplysuit2 - AL10,2 - AL20, 1S70/200 200V £1.38 1S70/1000 1000V L
152mm (6.07) s ngé_aollg PA12/5.450 —_ £1.90
" ili ly ~suit 2 -
EXP 600 As EXP 300 but accepts 24 g.anuba;g E 92 33y 8{;3; TEaSuRRVISSUI2EALED: — THYRISTORS
. M120/45 4 bili Iy — suit2 - Al
overs . ; O R B0t Sy Y U2 - AL6O £7.34 | 800ma TO18Case | 7 amp 7048 Case
152mm (8.0") | 5or1120/55 55v Stabiised supply —suit 2 - ALSO, VolsiNok Price | voits No. Price
All EXP 300 Breadboards mix and match with 600 PA200 e £7.34 10THYE00/10  £0.37 | “50THY7A/50 £0.55
h k 20 THY600/2Q "£0.18 100 THY?7A/100 £0.69
series. SPM120/65 65v Slabmsed supply suit2 - AL120, 30 THY600/30 £0.23
At 200IRAZ00 £71348] 50 THY600/50 £025 | 200 THYIA200 £o8¢
ANTEX IRONS SG30 15 -0-15 Stabilised power supply for DAY o125 400 THY7A/400 £0.71
2. GE1OOMKII : 200 THYB00/200  £0.44 | 800 Ty /aB00 £9.58
1943 15 watt quality soldering iron with 3/32" MISCELLANEOUS 400 THY600/400 £0.51 F
bit £4.88 10 -w'\“p T0 “PC._u
1947 Replacement element for 1943 £2.18 | MPA30 SteisoMegretiy Car‘rgdge Pre-Amplifier- e olstcsss | oo OA/50 £0.59
1944 Iron coated bit 3/32" for 1943 £0.53 o s res Lo _ £376 | VoisNo, Price | 100THY10A/100  £0.68
S 450 Stereo FM Tuner Supply Voltage 20-30v 50 THY 1A/50 £0.30 200 THY10A/200 £0.71
1945 (ron coated bit 1/8” for 1943 £0.53 Varicap tuned £29.39 100 THY1 A/300 £0.32 | 200 THY10A/400 £0.81
1946 | d bit 3/16" for 1943 £0. STEREQ30 Complete 7 watt per Channel Stereo 3 i
ron coated bit for 194 0-53 Ampiifer Board - includes amps, pre- 200 THY1A/200 £0.37 | BO0THYI0A/600  £1.14
1948 18 watt iron with iron coated bit £4.59 amp, power supply, front panel, knobs ggg mmﬁ//ggg gg;; BOOTHY10A/800  £1.40
1952 Replacement element for 1948 £218 | ..o, g’i;l'ff;:’zfazxof’g;:;’ﬂ:’%"fw'odme t'z::'g 800 THY 1A7800 €087 | 16 smp T0 48 Case
1949 Iron coated bit 3/32" for 1948 £0-53 y f i : Volts Price
GE100MKI1  10channel mono-graphic equaliser 50 THYIGA/SO £0.62
1950 Iron coated bit 1/8" for 1948 £0.53 VEsaa Somptl’fte wm;\ slngers:r;d k;obs ' £26.45 3 1066 C 100 THY16A/100 £0.67
B v ariable regulated stabilised power supply amp ase %
1951 Iron coated bit 3/16" for 1948 £0.53 230v0 zgmps £8.74 Vol No. Price 38(0) m::gﬁ//igg g;;
1931 X25 25 watt iron, ceramic shaft and another 50 THY3A/50 £0.32 | o0 THY164/600 £1.04
shaft of stainless steel to ensure strength  £4.88 TRANSFORMERS ;gg m;g:ﬁgg 583‘;' 800 THY16A/800  €1.80
1935 Replacement element for 1931 £1.84 & 400 THY3A/400 £0.48 0 T094¢C
1932 Iron coated bit 1/8” for 1931 £0.87 | 2034 1.7 amp35vsuitSPMBO £6.21 £1.21 600 THY3A/600 £0.58 30"'5"‘ 2 Price
1933 Iron coated bit 2/16” for 1931 £0.57 | 2032 Zamesoy o s £7:30 €147 | BOOTHYING00  £078 ) “eoTivaoaso  £138
1934 Iron coated bit 3/32" for 1931 £0-57 | 2040 1.5amp0-45v-55v suit SPM120/45. noognvsoamonl s
1953 SK1 soidering Kit ~ contains 16 watt soldering SPM120/65v . £5.98 £1.21 5amp TO66Case | 300 THYI0A/400  £2.06
E ; e . 2041 2 amp0-55v-65v suit SPM120/55, Volts No. Price 600 THY30A/600 £4.03
iron with 3/16" bit plus two spare bits, a ree! of SPM120/65v £7.82 £1.47 50 THY5A/50 £0.41 8
solder, heat-sink and a booklet ‘How to | 2050 1amp0-20v suit Stereo 30 £3.74 £0.75 100 THYS5A/100 £052 | o Price
Solder £6.38 L1725 150mA 15-0-15v suit SG30 £€2.04 200 THY5A/200 £0.58 | BT101/500R £0.92
N 2 e 5 400 THY5A/400 £0.66 BT102/500R £0.92
1939 573 iron stand made from high grade bakelite ACCESSORIES 600 THY5A/600 £0.79 | 871106 £1.44
chram plated steel spring. suit all models — T L — 800 THY54/800 £0.93 | gr107 £1.07
y . . . eal abnet suit Stereo ), . - mm 3
includes accommodation for six bits and two Toak Cabinetsuil STA15425 280 95mum i gL‘J‘%%B 318?
sponges to keep the iron bits clean £1.86 Front Panel for PA100 & PA200 £2. 5 amp 70 220 Case | 2ZN3525 £0.89
Model MLX as X25 iron but 12 volts £5.29 SackRanclioiBAI00/8TEA200 188 | voits No, Price | BTX30/50L £0.38
Front Panel for one GE  OOMKI| . y 400 THYS5A/400P £0.86 8TX30/400L £0.53
CASES AND BOXES 2240 xutofpartsincluding Teak Cabinet. chassis 600 THYSA/600P  £0.78 | C106/4 £0.69
sockets. knobs to burd 15 watt stereo 800 THYS5A/B800P £0.93 BT116 £1.73
VEROQ plestic case box. Thess boxes consist of top end amplifiec

which inch ﬂxlngn‘rlmnhvm
held oon:c; 1AJ o m" through the ba:
id t er by four screws h enter L
and are concealed by plastic feet.

ZENER DIODES

400 mw (Bzy88) DOO7. Glass encapsulated range of

2201 25°\5" 1 copper  £0.71 2211 255".3.75" 15 copper£0.53 !
Nos VaoT Whgth Meight Taice | 2202 2504325 1 copper €061 2212 375°.17" 15 copper £238 | £'3.°0% 1% 22y 27w v 30v. 4.dv 4 s 5:3:
179 140mm  76mm  205mm £4.85 | 2008 2 ey 2213 275757 18 copper £0.90 | 20v.22v. 24v, 27v. 30v, 33v, 39v. No.Z4 10p

2205 3.75.3.75° .1 copper€0,71 2217 3.75"-17.9" .1 Plain £1.79
172 140mm 110mm 205mm £6-30 .. 17 .. 254 1"

2206 3757.17° .1 copper £2.76 2218 3.75°.25° 1* Plain  £0.44 Iw 1-5w Piastic and Metal enca sutated. Range o' vol(a es
INSTRUMENT CASES in two sections vinyl covered top | 2207 4.757:17.9" 1 copper£3.61 2219 §°-3.75" .1 Plain  £0.68 { /oW [3e1G o0 B T S M- e
and sides, aluminium bottom, front and back. 2208 2.5*.1" 5 in pack  £0.85 2223 2.5°- 5" .15 Plain £0.37 6-2v. 6-8v, 7-5v, 8- zv‘ 9 “ lOv v, 12v, f3v l5v le 18v
No. Langth Wm“m ?'-hmn cmzm 200 3o 0 g Soper £079 2225 57758 Plan  £056 | 30y, 22v. 24y, 27v. 30, 33v. 43V, 47v. 61, 68v. 72v. 75v. 82v.
156 11in 6in £3.10 gt S Sitv: 10gv. No.2z13 18p
157 8in 43in ‘ iy £1.93 10w Metat stud type SO10 R f volt iiab}
158 gin skn i £2.59 METAL FOIL CAPACITOR PAKS 133,220, 3.9v. 3.3v. 3.8v. & 3v. 4.7y, 5. 11" 5.6 6 2v. 6.8v.

ALUMINIUM BOXES made from

ht folded 7-5v.8:2v. 9-1v, 10v, 11y, 12y, I3v 15v. 16v, le 20v, 22v,
construction each box compiete with helt nchdoopld.nd

16204 — Containing 50 metal foil capacitor like Mullard C280 24v. 27v, 30v. 33v, 43v, 47v. 51v. 68v, 72v, 75v BZV 91y,

series — Mixed values ranging from 01uf — 2-2uf Complete with 10
:‘c;Qm Length Width N.igM Price identification sheet £1:38 v 210445
15 54i 2%in £0.98
Bt A i €058 TRIACS BRIDGE RECTIFIERS
161 din in in 3
162 51in AiTn Ln £1.10 '{Jgi case o SILICON 1 lm'r Prieo S;LICON 2 .
}gg 3;g 2 f:: gg;gg 100 TR124/100 £0-36 100 TR110A/100 £0.88 ¥0v RMS  BRI/50  £0.23 'EOLRMS BR3/50  £0.83
165 - 1 24in €1.54 | 200 TR12A/200 £0-88 200 TR1104/200 ggg 100v RMS  BR1/100  £0- zs 100v RMS  8H2/100  £0.58
166 8in 6in 3h £1.98 | 400 TR12A.400 £0-82 400 TR110A/400 g ggg: ;mg S:://[ﬁgg g‘? 3%: :mg g:gﬁgg g:g
187 e n 2in £1:32 10amp 1000v RMS  BR2/1000 £0.78
SLOPE front aluminium boxes with black vinyl base and 6 amp vults
sides & sluminium back, top & front — strong construction volts 400 TR110A/400P £1:29 | SILICON 10 amp SILICON 28 smp
easily accessable. y . i 100 TR16A/100 £0-69 Type No. Price T; No. Price
169 24in S5iin 23in 12in 7m 8in £5.48 200 TR16A/200 £0-70 DIACS 50v RMS BFHO/SO £1.50 50vRMS BR25/50 £1.90
168 2’ 73in 4in 16in 4fin thin £8.21 | 400 TR16A4/400 £0-88 BR1CO £0.23 D32 £0.23 {200, RMS BR10/200 £1.70 200v RMS ans/zoo £2.20

All prices inctude VAT Add 50p post per order — Just quote your Access or Barclaycard number
Terms Cash with otder. cheques. POs payable to Bi-Pak at above address

Access and Barclaycard also accepted
GIRO A. C No 3887006
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PROJECT

LED TACHO

A unique two-range tacho that gives an analogue RPM display on a bar
of 21 LEDs. The display flashes to indicate an alarm condition when the
RPM exceed a preset limit. Design by Ray Marston. Project development

by Steve Ramsahadeo.

he ET! Tacho/Alarm is an all solid-state project. It
Tdisplays engine speed in analogue form {like a con-

ventional tacho) as an illuminated section of a line of 21
LEDs. The length of the illuminated section is proportional to
the engine speed, so that half of the scale is illuminated at half
of full-scale speed, and so on. In other words, the display is in
bar rather than dot form.

The Tacho/Alarm can be used with virtually any type of
multi-cylinder petrol engine. It has two speed ranges, each of
which can be calibrated by a preset pot to give any full-scale
speed range required by the individual owner. Our prototype
is calibrated to give full scale readings of 10,000 RPM and
1,000 RPM on a four<ylinder, four-stroke engine. The lower
range is of great value when adjusting the engine’s ignition and
carburation for recommended tick-over speeds. The upper
range has adequate resolution (500 RPM per step in our case).

A unique feature of our product is the provision of a visual
overspeed alarm facility, which causes the LED display to
rapidly flash on and off when the RPM exceed a preset level;
the tacho continues to indicate the actual RPM under the
alarm condition. Tachos are normally placed directly in front
of the driver in sports/racing cars, so this visual alarm system is
a highly effective ‘attention getter’ in such vehicles.

The unit is designed for use only on vehicles fitted with
12V electrical systems. It can be used with conventional or
capacitor-discharge (CD)ignition systems and is wired into the
vehicle with three connecting leads. It can be used on vehicles
fitted with either negative or positive earth electrical systems.

Construction

The complete unit, including the 21 LED display, is

mounted on a single PCB. Take care over the construction,
paying special attention to the following points:
{1) Our prototype uses a display comprising a linear row of 21
square LEDs, mounted horizontally on the PCB. You may
prefer to use a semicircular display of LEDs, in which case you
can mount thedisplay on a separate board of your own design,
with suitable connections to our board. In either case confirm
the polarity and functioning of each of the 21 LEDs, by con-
necting in series with a 1k0 resistor and testing across a12 V
supply, before wiring into place on the PCB. Note that the LED
colours can be mixed, if required.

If you use the same display form as our prototype, bend
and adjust the LED leads so that each LED slightly overhangs
the edge of the PCB when soldered into place.

{2) Seven link connections are made on the PCB. Also note that
the external connections to the unit (0 V, +ve and CB) are
made via solder terminals (Veropins).

(3) Range-changing is achieved via a three-pole two-way

ETI JANUARY 1981

switch. On our prototype we've used a DIL slide switch,
mounted directly on the PCB, for this purpose. Some readers
may prefer to mount this switch off-board.
(4) Note that the values of C2 and C3 must be chosen to suit the
engine type and full-scale RPM ranges required (see the con-
version graph). Our prototype, calibrated to read 10,000 RPM
and 1,000 RPM on a four<ylinder four-stroke engine, uses C2
and C3 values of 22nF and 220nF respectively.

When the construction is complete, connect the unit to a
12 V supply and check that only LED 1 ifluminates. if all LEDs
illuminate, suspect a fault in the wiring of 1C1.

Calibration

The unit can be calibrated against either a precision
tachometer or against an accurate (2% better) audio gen-
nerator that gives a square wave output of at least 3 V peak-to-
peak. The method of calibration against an audio generator is
as follows,

Connect the tacho to a 12 V supply and connect the
square wav. output of the audio generator betweeen the 0 V
and CB terminals of the unit. Check against the conversion
graph to find the frequency needed to give the required high
range full-scale RPM reading on the type of engine in question
and feed this frequency into the tacho input. Switch SW1toiits
high range (10,000 RPM on our prototype) and adjust PR1 for
full-scale reading. Now set the generator to the alarm frequen-
cy and adjust PR3 so that the display flashes. Recheck both ad-
justments.

Now switch SW1 to its low range (1,000 RPM on our pro-
totype), set the required full-scale frequency and adjust PR2
for a fullscale reading on the tacho. Note that the alarm facili-
ty is inoperative on this range. E =
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Fig. 1 Circuit diagram.

HOW IT WORKS

The ignition signal appearing on a vehicle’s contact-breaker (CB)
points has a basic frequency that is directly proportional to the RPM of
the engine. Our tacho works by picking up the CB signal, extracting its
basic frequency, converting the frequency to a linearly-related DC
voltage and then displaying this voltage (and thus the RPM)on aline of
21 LEDs. The basic tacho can thus be broken down, for descriptive pur-
poses, into an input signal conditioner section, a frequency-to-voltage
converter section and a LED voltmeter display section.

The input signal conditioner section comprises R1-R2-R3-ZD1-C1.
The CB signal of a conventional ignition system consists of a basic
RPM-related rectangular waveform that switches alternately between
zero and 12 V, onto which various ringing waveforms with typical
peak amplitudes of 250 V and frequencies up to 10 kHz are superim-
posed. The purpose of the input signal conditioner is to cleanly filter
out the basic rectangular waveform and pass it on to the F-to-V con-
verter. It does this first by limiting the peak amplitude of the signal to
12V via R1 and ZD1 and then filtering out any remaining high fre-
quency components via R2-R3-C1. The resulting clean signal is passed
on to the input (pin 1} of IC1. F

IC1is a frequency-to-voltage converter chip with a built-in supply
voltage regulator. The operating range of the IC is determined by the
value of a capacitor connected to pin 2 and by a timing resistor and
smoothing capacitor connected to pins 34. In our application, two
switch-selected presettable ranges are provided. The DC output of the
IC is made available across R13 and is passed on to the high-
impedance input terminals of the 1C2-1C3 LED voltmeter circuit via
series resistor R14. R14 is essential to the operation of the alarm sec-
tion of the tacho.

1C2 and IC3 are LED display drivers. Each IC can drive a chain of 10
LEDs, the number of LEDs illuminated being proportional to the
magnitude of the IC’s input signal. Put simply, the ICs act as LED
voltmeters.

in our application, the two LM3914 ICs are cascaded in such a way

that they perform as a single 20-LED voltmeter with a full-scale range
of 2V4. This fullscale value is determined by precision voltage
references built into the ICs. The full-scale reference voltage (2V4) is
generated across R16 and PR3. The configuration of our voltmeter is
such that it gives a bar display, in which LEDs 1 to 11 are illuminated at
half-scale or LEDs 1 to 21 are illuminated at fulkscale. R7 to R12 are
wired in series with the display LEDs to reduce the power dissipation of
the two ICs. LED 1 is permanently illuminated so that the RPM display
does not blank out completely when the engine is stationary with the
ignition turned on.

The alarm section of the tacho is fairly simple. IC4 is wired as a
voltage comparator with a stable reference voltage fed to its non-
inverting (pin 3) input from PR3 and with an RPM-related voltage fed
to its inverting (pin 2) input from R13 via SW1c. The output of IC4 is us-
ed to enable or disable astable multivibrator IC5 and the output of IC5
is t:‘sed to enable or disable the inputs to the 1C2-IC3 voltmeter via Q1
and R14.

At low engine speeds (below the alarm level) the input of IC4 is
driven high, thereby disabling the IC5 astable by preventing C8 from
discharging. Under this condition the output of IC5 is driven low, cut-
ting off Q1 and enabling the tacho circuit to operate in the normal
way.

At high engine speeds (at or above the alarm level} the output of
1C4 is driven low, thereby enabling the IC5 astable to operate at a rate
of roughly 2 Hz and alternately drive Q1 on and off. In the moments
that Q1 is cut off, the tacho operates in the normal way, but in the
moments that Q1 is driven on its collector pulls the pin 5 input ter-
minals of IC2 and 1C3 to near-zero volts and thereby effectively blanks
the LED displays. The LEDs flash rapidly under the alarm condition,
but continue to indicate RPM values.

The alarm point can be set in any position ¢n the tacho scale by
PR3. SW1c s used to disable the alarm section when the tacho is set to
its low (1,000 RPM in our prototype) range. Note that the power supply
to the alarm is decoupled from the main supply by D3 and C9.
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o | f-rté:%v (25TROKE ENGINES] H The completed unit can either be mounted in a special
B Ty M W A IR, cut-out in the vehicle's instrument panel or (preferably) can be
— 33 oW R CYLINOR R STHOKE 7 ‘ assembled in a home-made housing and clipped on top of the
/] l instrument panel. In either case try to fit some kind of light
= L shield to the face of the unit, so that the LEDs are shielded
A 5 from direct sunlight.
l To wire the unit into place, connect the supply leads to the
. O A l g tacho via the vehicle’s ignition switch and connect the unit's
3 , s - CB terminal to the CB terminal on the vehicle’s distributor.
- S e 47 2 Note that the unit can be fitted to vehicles using either positive
£ o . X &s‘f—o@*"@“° l g or negative earth systems.
yé @»*:‘O < " I : ~ The lower range of the tqcho is of great value when ad-
e “"T..s*‘:“o\«e s 1 justing the engine for correct tick-over. It is thus advantggeous
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P S I mounted from the instrument panel.
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)// = é All ts used in the LED Tache are common types and should
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% ] pre:::t‘ [f’:vr:e:ns)ll:l?ms. The duakin-ine slide switch is stocked by the
o f 2 3 . 5 s ’ s 9 3 major mail:order companies that advertise in this issue.

Fig. 2 Conversion graph to determine the values of C2 and C3.

PARTS LIST

Resistorsall 4W 5% C38 220n polycarbonate
R1,25 10k C4 1u0 35 V tantalum
R3,13 22k c5 4u7 35 V tantalum
R4 470R C6,7 47u 16 V tantalum
R6,15 1k2 C9 100u 25 V electrolytic
R7,9,10,12 330R
R8,11 270R Semiconductors
R14 27k 11 LM2917N
R16,20 2k2 1C2,3 LM3914
R17 270k IC4 CA3140
R18,19 12k IC5 ICM7555
R21 M0 Q1 BC107
R22 6k8 D1 BZY88 12V
R23 4k7 D1,2 1N4148

: D3 TN4001
Potentiometets
PR1,2 100k miniature horizontal preset LED1-21 Red, square type.
PR3 47k miniature horizontal preset "

Miscellaneous

Capacitors Swi 4-pole 2-way dual-in-line slide switch
1,2 22n polycarbonate PCB, case.

R ———

+12v
CB POINTS
el
-~ Ol A ar*ﬁiﬁ £ ov
Fig. 3 Component overlay. i Samemssrlnas e wnnthl WL A ETI

R e I

L e
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enter the computerage
video genie system

® 12K MICROSOFT BASIC £330

® 16K RAM, UHF MODULATOR

® INTERNAL CASSETTE “~  + VAT
® SECOND CASSETTE

C—T

INTERFACE

® 80 COLUMNS

® 70 LINES PER MINUTE

® GRAPHICS CHARACTERS

® INTERFACES TO MOST
MACHINES

W ® 100's OF PROGRAMS AVAILABLE
ELmETREes . ® TRS-80 LEVEL H SOFTWARE
7 3 =3 . COMPATIBLE

o

- o7
P2 Pl ad
R id n«’

" " GENERAL NORTHERN
o L MICROCOMPUTERS

48 Middle Street, Blackhall

Hlniopool Cleveland
Al Al ACCEPTED
CCESS AND BARCLAYCARD ACC Tol: Pete (0783) 863871

7 SEQMENT BCSPLAYS NEWLETT-PACKARD High Efficisacy “witra Rright' hait iach. red.

Commen anede typs 5082-7650 (simitar W OL70T]. Commen Catheda varsien 5082-7853 {aimilar ta - § WALF
DL704). OUR PRICE DAAND REW £1. So of aix uf sither type. ES incl. VAT. :ﬁ@:

FAIRCIHILD FRO10 0.25 Misi red 7 sngment dsplay. Commen suede. 30 5 tor £2.58

LP1171 & LP1179 MODULES MULLARD
LPI171 and LPTITH tusing beari 308 I meduios which Torm the hoals of 3 quolity AN/FM tusar. Full modinm long-wave 3ud VHF
covernge. Moy be wead a3 lhe basis of 2 poriaiie or tusar. Supply SV at 1504 sutput T0m¥ of 20K. Pair £5.75.
IED COMPLETE WITH DATA
LP1157 Modiom & Long Wrve Toaer. wadnie-basrt £2.58  LP1186 Varicap £5.00

| - ————————————————
immmumnv 6 voil 4.5 amp/b. Sz &' x 3% x i%” ot wnlf price.

3543 Watt Car Steree Ampiifier mods for Metorola
 WITH pro-smpliier 06 ML & Long Wive sazambly. * 5 4+ 5wl storse amphiier 12/34 el 4 x2x 1%,
 Sepplied 53 twe bailt sad tested wits, + Compiste wht circuit, dais aad cosacction Saqrars.
% B.F. and LF. steres prosmpilfior sad radin 4 x 2 x 1", * Umited quaatity svailabls, ox-sinck.
EX-MOTOROLA Only £3. Post 509

LIST PRICE
3140

boomr-arm p
A gracolel BB cut boom-arw capaciter studie Iicrepbest ssiag o cortiaid ¢ A bigh stuaderd af finish

for ia-visien waa dad yo! rebus! snough te withstaad leay perisds ¢, Supphied compisie OUR PAXCE
with 1 rad aad 1 black windshield and € mutres of twis scresnnd cadiy o 1§ o) 0o micrephans ong In £| 9 95
8 XLR comnscler. [y ;"
impedance: 00 shan: {fieating). R 20-18,000 Hz. 8 ~ 10 ¢8Y. Cable: 6 meires 3

i caadecer chekos. Conmetior: XUR 3 11C. Battery m-m POST£1.50

nd asw £7.30, poat S0y !
NI, EDGE MDICATORS WATI LAMP. $-100 MICRO AMP 6 for £6.58
INDICATOR METERS. 200 Micro. 1%~ x 1%~ x %™, B fer €3
TRANS. AMPLIRERS. Coatains iwe Feslor typa maviag coil, mikas/eorpbenes. ¥/C and switchas a3 wzef an siceraft for
psasesper listoning. E1.50 P.P. 25p. 10 fer £12.30
SANGAMO HOUR METER. 9990.9 non resel £4.54. 1%~ 53. 2" dawp.

»

WULLARD TRASES. IC mdis ampiier. £1.
WANS TRANSFORMERS o 200/ 2507 lapat. RCA CA0OS. Al 1 1,38,
Type Currest Sizn Price ACA CABOBAQ. Il doceder £2.50.

i2¥ 100m/s 1xi%xl £8.95 BUNS TENAS, €1.98 on. 10 for £72.
[k 500m/3 bl % £1.38 ll. T03 Toxsz TV power Fausisiers. 10 for £15. 100 for
6056 300m/A paveecd £1.50 4k 8
ez 2 mps Ind%exdh £295 MULLARS AIIII-AMIZ. Waiched pair BBp, 10 patrs €8,
B2V 1 amp £2.50 100 pairs
1228 1amp 238 Cartons ot cm pairs €258 EX-STOCK.
14-0-14¢ |5-' £2.58 3 or 12 velts m.a Aﬁs valage regulaiors S6p ea.
v amp £2.50 m./.-.. {TOD% por 10

ilzl lx!l!ul. Postage 50p each CAINE RCA POSITIVE 'Alllll! 5 voll 100m emp varlanle.

iz n:
7 34N W/ YOL. CONTROLS 10K47K. 10 for €6 WARE: [C. ARy SKTO0 /8 ¢1ilpatkag | £1.75. 10

unm (14 pia O IC TV sawad amplifier-dataciar 3y ATES s

Y 7 Py, m—
=N Henrys i

10 TURN POTS. 470-100K. 10 for £17.50 §. clrcel. othar parts. Complets with dstz. 68p. 10 for £3. 100
or oy o
STERED CASSETTE TAPE MEAD. High auollty roploce- GX12 ES87 Eraem B7S shas 2wk
most far wext machiats rocerd/ropisy with movsting bracks! Ernes

£2.93
KRPS (X24RP 18).  trock Rec./Play modiom imp. £3.23
m(nur%mnu:«tmnu £4.00

XEB11 (XSBAED 1) Y track arase for XAP saries  £1.25 L Eratabasd ........ . 359
BX/RP/63 % rock Ascord Ploy Hesd mm/ndl £2.23 n/wm Record/Piay Y rack bead .. ..... um
BXTZEIAS Vs track Erase Hasd for sbeve . :|.2§ HR-AP Staple rack Racard/Pley desd. 0.2H a1 ke /4. B0 Kehm
GX11 E308 Ernem 675 ohms 2mh .. .. impedaace of SO ke/s. Biaz corvont 20034 .. ... £0.35

404 Edgware Road, London, W2, England
01-723 1008/9

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

Mail Order: 01-624 8582 2ane service

Ayt el shons 325 Eduware Road, Londna W
40 Cr chtowaort Browdway, Ldadon NW2Z 85 Wt Bogent 1 Glusgow
10EA Stokes Crott Bristol

We now supply the extremely reliable | The new Marshall’s 80/81 catalogue is now

and cost conscious LEADER range of

testgear. available. A veritable treasure house of

SINGLE TRACE OSCILLUSCQPES,

180 S10A1Cd AW 20 oo | COMpPoONenNts, test gear, tools, etc.

LBO 512A 4™ 10MH; 10mv £17000
LBO 513A 5" 10MH, 10mV €215 00
LBO S07A b 20MH; 10V €239 00

DUAL TRACE OSCILLOSCOPES

LBQ 3085 3 20MH/s 2mV £418.00
LBO 508A G 20MH, 10mv £229.00
-LBO 520A 5" 35MH, DV £475.00
UNO L4 47 10MH,  Hmy £255 00

TV RADIO T+5T GI AR

LSG 16 Swnal Generator £ 49.00
LSG 231 FM Siereo Swinat Generalo £169.00
LCG 392U PAL B Pantein Generalor €189 06

AUDIO TEST GEAR
LAG 26 Awho Geovrator £ 60.00
LAG 170A Andia Generalo £11900
LOM 170 Dsstortion Mete £225 00
LEM 39A Wow/Flutter Meter (Dint £249 00
LEM 39A Wow/Flutter Meter (D 1.299.00
N LAV 191 Audio Tester £239 00
LAG 125 Low Distortion Ausho Geaerator  £229.00

GENERAL TFST GEAR

LCR 740 LCR Briige £135.00
LTC 90GA Teansistor Chncker £ 90.00
LVT 72 Fel Transistor Checher £113.00
907 Transistor Checker €139 00
47  Auenuator £135.00
45  Attenvator £ 7500

SINCLAIR INSTRUMENTS
Digital Multimeter
PDM35 £ 34.50
DM235 £ 52.50
DM350 £ 72.50
DM450 £ 99.00
Digitai Frequency Meter
PFM200 £ 49.80
Low Power Oscilloscope
SC110 £139.00

NEW *
TF200 Frequency Meter
£145.00
TGF105 Pulse Generator
£ 85.00

CRIMSON ELEKTRIK HI FI
MODULES

CEG08 Power Amp £20.09
CE1004 " £23.43
CE1008 ' 24 £26.30
CE1704 2 £33.48
CE1708 v £33.48

TF6 1300 SwemrFucnn ceea 20800 | LOTS OF old friends, but also many new products | ces1  Power Unit £19.52

AMATEUR RADIO

LOM 815 DIP Meter

LIM 870A Antenna impedance Meter
LPM 880 " RF Power Metr

LPM SWR/Walt Meter

LAC Antenna Counler

LAC Antenna Coupler

LAC Antenna Coupler

mmmEmmr
samamad
= SjaIsio]-ic
3888888

Please send large SAE for speciat
catalogue. All prices exclusive
VAT/carriage. paid‘

including feader test gear, Crimson Hi Fi
Modules, Rechargeable NI Cad batteries and CPR1 Pre Amp  £32.17
chargers {very competitive). More components
including SN74ALS series, new tools etc.
Available by post, UK 75p post paid:

Europe 95p post paid: Rest of world £1.35 post

CPS3 v " £23.52
CPS6 " " £30.00

CPR1S Pre Amp £42.52
All Prices + VAT + postage/
packaging

Don't forget! We also carry an
impressive range of semi conductors,
jjassive components, electro
mechanical components, tools etc.
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LINEAR ICs - NUMERIC LISTINGS

TBAL206
L200
02378
U2478
2578
U267B
LM301H
LM301N
LM308H
LM308N
LM339N
LM348N
LE35IN
LF353
[M374N
LM3BON-14
iM380N-8
M381N
INALI9CE
NES44N
NES55N
NESS6N
NE560N
NES62N
NE564N
NES65N
NES66N
NESTON
SL624
TBAG651
UATO9HC
UATO9PC
WATLOHC
WAT10PC
VAT41CH
UAT4IN
UAT4TCN
UATABQN
uA753
uA758
TBASL0AS
TBAB20M
TCA940E
TOA1028
TDALO29
TDALO54
TIAL062
TIAL072
TIALO74A
TOAL083
TODAL090
HA1137
HAL196
HAI197
. TIAL220
1M1303
M1307
MC1310P
MC1330
MC1350
HAL370
HAl388
TOAL490
MC1496P
SLI610P
suellp
SL1612P
SLl613P
SL1620P
SL1621p
SL1623P
5L624C
5L1625P
SL1626P
SL1630P
SL1640P
SLieale
TDA2002
TDA2020
ULN2242A
ULN2283B
CA3080E
CA3089E
CA3090A0
CA3L23E
CA3130E
CA3L3OT
CA3140E
CA3189E
MC3357P
1439008
LM3909N
143914
LM3915N
KE4400
KB4406
KB4412

Please send

enquiries.

1.00

©1.95

1.28
1.28
1.28
1.28
0.67
0.30
0.96
0.65
0.66
1.86
0.38
0.76
3.75
1.00
1.00

0.27
0.70
0.36
2.44
2.35
1.09
0.75
1.80
2.11
2.11
1.45
1.95
2.69
5.04
1.95
3.05
1.20
2.00
1.00
1.40
0.99
1.55
1.90
1.20
1.20
1.90
2.75
1.86
1.25
1.60
1.60
1.60
1.89
2.17
2.17
2.24
3.28
2.17
2.44
1.62
1.89
1.89
1.25
3.00
3.05
1.00
0.70
1.84
3.35
1.40
0.80
0.90
0.46
2.20
2.35
0.60
0.68
2.80
2.80
0.80
0.60
1.95

an

SAE with all

Access/Barclaycd
(min £5 please)
Callers welcome

KB4413  1.95
KB4417 ° 1.80
TIA4420 2.25
KB4420B  1.09
KB4423  2.30
KB4424  1.65
KB4431  1.95
KB4432  1.95
KB443)  1.52
KB4436  2.53
KH4437  1.75
KB443§  2.22
KB44dl  1.35
KB4445  1.29
KB4446  2.75
KB4448  1.65
NES044N  2.26
NESS3N  1.85
SD6000 3.7
SL6270  2.03
SL63I0  2.03
SL6600  3.7S
SL6640  2.75
SL6690  3.20
SL6700  2.35
1CLBO3IBCC 4.50
MSL9362 1.7
MSL9363  1.75
HALI211  1.95
HAL1223  2.15
HALI225 1.45
HAL2002 1.45
HAL2017  0.80
HAL2402  1.95
HAL2411  1.20
HAI2412  1.5§
LF13741  0.33
SN76660N  0.80

& SYNTHESISER ICs

SAALOS6  3.75
SAAL058  3.35
SAAL059  3.35
11C90DC  14.00
LNI232  19.00
LN1242  19.00-
MSL2318  3.84
MSM5523 11.30
MSM5524  11.30
MM5525  7.85
M3M5526  7.85
MM5527  9.75
MM55271  9.75

ICM7106CP 9.55
ICM7107CP 9.55
ICM7216B 19.25

ICM7217A

SP8629

5P8647

95HI0PC
HD10551
HD44015
HD12009
HI44752

9.50

3.85
6.00
6.00
2.45
4.45
6.00
8.00

CMOS 4000 SERIES

4001
4000
4002
4008
4009
40108
4011AE
4011B
4012
4013
4015
4016
4017
4019
40208
4021
4022
4023
4024
4024
4026
4028
4029
4030
4035
4040

4042

0.17
0.17
.23
0.80
0.58
0.58
0.20
0.20
0.55
0.55
0.95
0.52
0.80
0.60
0.93
0.82
0.90
0.17
0.76
0.17
1.80
0.72
1.00
0.58
1.20
0.83
0.85

TTL Nand LSN 7443 1.15  74LS112 0.38  74L5169 2.00 VARICAR
74448 1.12 74L5113 0.38 74170N  2.30
74008 0.13 74458 0.94 7415114 0.38 7415170 2.00 BALOZ 0.30
741500 0.20  7446N  0.94 74118N  0.83 74L5174 1.20 BAI21 0.30
740N 0.13  74LS47 0.89 741208 1.15 741758 0.87 117210 0.30
74LS0L 0.20  7448N  0.56 7412IN  0.42 7415175 1.10 8204B 0.36
740N 0.14  74LS48 0.99 T4LIN  0.46 74176N  0.75 BBLOSH 0.36
74£502 0.20  74LS49 0.99 7412 0.73 7417IN 0.78 BB109 0.27
740 0.14 745N 0.17 74L5124 1.75 7418IN  1.65 MVMI25 1.05
74LS03 0.20 741351 0.24 741258 0.38 7415181 3.50 Bu212 1.95
7404N  0.14  T745W  0.17 7415125 0.44 745183 2.10 KV1210 2.45
741504 0.24  7454N (.17 74126N  0.57 74184N  1.35 KVI21L 1.75
7405N  0.18  74L554 0.24 74L5126 0.44 74185N 1.34 KV1226 1.95
74L805 0.26  T41S55 0.24 741288 0.74 74LS190 0.92 KV1225 2.75
74068 0.28  7460N  0.17 7413 0.73 741928 1.05 KV1215 2.55
740 0.38  74LS63 1.24 7415132 0.78 7415192 1.80 KV1225 2.75
7408N  0.17  7470N  0.28 74LS136 0.40 74193N  1.05 SWITCHING AND
74LS08 0.24 T84T V.28 7415134 0.60 74L5191 1.80 PIN DIODES
74098  0.17 7473N  0.32 T414IN  0.56 74194N 1.05 SHOTTKY DIODES
74L809 0.24  T4LS73 0.38 741424 2.65 74196N  0.99 “Ne263 062 ¢
7410N  0.15  7474N  0.27 7414W  3.12 7415196 1.10 WAlB2 0.19
74LS10 0.24  74LS74 0.28 73144N  3.12 7415197 1.10 BT ohT
741N 0.20 7475N  0.38 7418145 0.97 74198N 1.50 KAI79 0']5
741511 0.24 7476N  0.37 74147N 1.75 741998 1.60 TDALO6L 6 95
741N 0.17  74LS76 0.38 74148N 1.09 7415247 0.93 SR Dlenes
741N 0.30  74L578  0.38 7415148 1.19 745257 1.08 | 22NAL OIODES
74144 0.5l  7480N  0.48 74150N 0.99 74L5260 1.53 & RECTIFIERS
74LS15 0.24  748IN  0.86 7415IN  0.55 7418279 0.52 in4148 0.06
7416N  0.30  7482N  0.69 7405151 0.84 74L5281 1.20 IN4001 0.06
741N 0.30 74B5N  1.04 T4153N  0.64 7415293 0.95 1N4002 0.07
74200 0.16  74LSB5 0.99 7415153 0.54 7415365 0.49 IN5402 0.15
741520 0.24  74LS86 0.40 741548 0.96 7415366 0.49 0A91  0.07
742N 0.29 74898  2.05 74155N  0.54 7415367 0.43 AALL2 0.25
740821 0.24  7490N  0.33 74LS155 1.10 7415368 0.49 BRIDGES :
7423 0.27 741590 0.90 741568 0.80 7415374 1.80 1A/50V  0.35
7425N  0.27 743IN  0.76 741578 0.67 7415377 1.95 6A/200V 0.75
74278 0.27 74591 1.0 7415157 0.55 7415379 1.30
74L527 0.44  7492N  0.3B 7415158 0.60 7415393 1.40
7428N  0.35 740592 0.78 741598 2.10
jass 0.32 leey ol9s  J4ieoN 0.82 TOKO COILS AND FILTERS
S v 74L5160 1.30 SEE THE EXTENSIVE SECTION
740530 0.24  7494N  0.78  74161N 0.92 IN OUR NEW PRICE LISTS AND
743 0.25  7495N  0.65  741516] 0.78 CATALOGUE
741532 0.24 741595 1.14 745162 1.30
7437N  0.40  7496N  0.58 74l6% 0.92
74388 0.33 741596 1.20 7413163 0.78 :
741838 0.24 749N  1.85 74161N 2_04 76A series luH-lmH 0.16
7440N  0.17 7415107 0.38 7415164 1.30 8RB series
74L540 0.24 741098 0.63 741658 1.05 100ut-3 3 0.19
744IN  0.74 74L5109 0.70 7415165 1.04 10RB series
744N 0.70  74110N 0.54 74167N  2.50 3 3mii-120mH 0.33
741542 0.99  7411IN 0.68 LURBH series
120mH-1.5H 0.55
PIEZO SOUNDER
4044 060 VOLTAGE REGULATORS #b2720 0.44
4046 1.30 )
4047 0.99 18series  0.95
4049 0.52 79scries 1.00 CRYSTAL FILTER PRODUCTS  LEDs
4050 0.55 78Mseries 0.65 10.7MHZ 2 FOLE TYFES: SMM RED 0.12
4051  0.65 78Lseries 0.35 LOMISA 15KHZ BW  2.49 ( 3MM RED CLEAR 0.15
4052 0.65 79105 0.85 1C.7MHZ 8 FOLE TYPES: 3MM RED 0.15
4053 0.65 78MGT2C 1.75 10M4BL 15kHz B4  14.50 | 2.5 X SMM RED 0.17
4063  1.09 7MGT2C 1.75 154402 7.5KHZ BW 15.50 | SMM GREEN 0.15
4066  0.56 723N 0.65 10M220 2.4KHz SSB 17.20 | MM QN CLEAR 0.16
4068  0.25 1200 1.95 HE FIRST FILTER: 3MM GREFN 0.16
4069  0.20 Th1412  0.75 B34F8A 34.5MHz HF 32.00 | 2.5 X SMM QN 0.20
4070 0.20 NE5553N  1.25 SMM YELLOW.  0.15
4071 0.20 [M317MP  1.48 RADIO CONTROL CRYSTALS im gufx a. g-ig
:gz pra BN LE88 (o splits available) A e
4075 0.20 AM TX:- SMM ORANGERED 0.20
4076 0.90 3rd OF 30pF HC250 1.65 SMM ORA QL 0.29
4077 0.20 8080nA/2 7.50 AM/FM RX:~ . ) 3MM ORANGERED 0.19
4078 0.20 8212 2.30 3rd OT 30pF HC2U 1.65 2.5 X SMM ORA 0.24
4082 0.20 8214 3.50 M TX i~ 5MM INFRA RED 0.56
4093 0.78 8216 1.95 Fund 20pF HC250  1.85 BW4l IR DET 1.51
4175 0.95 8224 3.50 Pairs FM 3.25 IR OPT CPLR  1.44
4507 0.69 8251 6.25 Pairs AM 3.10 SMM (LIP 0.04
4506 0.51 8255 5.40 LCDs
Bl V% | e 70 cavstas A U
4512 0.98 6810 5.95 32.768 kitz 2.70 5 dil;it 895
4514 2.55 6820 7.45 100KHZ 3.85
4518 1.03 8850 4.90 455kHZ 5.00
4520 1.09 6652 4.85 1.0MH2 3.00
4521 2.36 3.2768MHz  2.70 SCHOTTKY DIODE BAL
4522 1.49 MC2708 7.50 4.000MHzZ 2.00 MIXERS (SHL1=MDLOH)
4529 1.4l 2114 6.50 4.19439MH2 2.30 ABLI 1-500MHZ 4.25
4539 1.16 4027 5.78 6.5536MHz  2.10 SHLI-B .1-200Miz 4.55
4549 3.50 202 170 10.0Miz  2.50 SHLL-X 10-1000M4Z 5.75
4554 1.53 2112 3.40 10.6983z 2.50 SRAL .5-500MHz  8.45
4560 2.18 2513 7.54 10.7015MHz 2.50 SrAL-1 .1-500MHz 9.25
4566 1.59 m4716  4.50 10.249MHz  2.50 SRAIH  .5-500MHZ 13.35
4568  2.18 811597 1.25 10.7MHz  3.00 SRAS .025-200M 1z 10.25
4569 3.03 11.52MHz  2.50
4572 0.30 100MHz 3.00
4585  1.10

PRICES EXCLUDE VAT - PLEASE ADD 15%*
Postage 35p per order. CWO please. (*UK anly)

AND THERE’'S MORE WHERE THIS CAME FROM

It's a long time since one of our adverts was presented in ‘list’ form - but simply because we do not try to squeeze this lot in every time
doesn’t mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices
and a brief description. The kits, modules and specialized RF components

BUS56
B8C550
BUS60
BU6 39
HCo40
25C1775 0.18
2SAB72A 0.14
25D666A 0.30
25B646A 0.30
25D668A 0.40
25B648A 0.40
25D760 0.45
258720 0.45
25C2546 0.19
25A1084 0.20
25C2547 0.19
25A1085 0.20
AUDIO POWER

3 2.34
3.00
3.00
3.10
3.7%
3.75
BUS3S 0.52
BDS36  0.52
BD377 0.33
BU378 0.33
BD165 0.30
BD166 0.31
SMALL SIGNAL

BF441 0.21

VN66AF 0.95
2N3866 0.85
SMALL SIGNAL

0.35
0.69
0.65

Miniature tlock,
12/24 hr_, alarm,
day, dale,
backlight

Al tor 9.95

CWO PLEASE . Commerc:al MA terms on application
Gooris are offered subgect to avadabslity, prices subject
to change - so please phone and check \f «n doubr.

200 North Service Roud, Brentwood, Essex

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM144SG

- such as TOKO coils, filters etc. are covered in the general price

list - so send now for a free copy {with an SAE please). Part 4 of the catalogue is due out now (incorporating a revised version of pt.1}.
TRANSISTORS

CAPACITORS
All Smm or less spacing

UERAMIE Sy
21¢, 308,407  bin
BBz, 108, 150, Fdl. .0.04

221, 2Tk, 33k, 40

S0P 6HIY, 821, 100 .0.05
LUk, 2200, 2701

330¢, 480i, 4700 . . .0.055
INU, 2N2,IN3,4N7..0.06

10N (U.0LuF) .0.05
CN AN, .0.06
100N, 220N, ...0.09
MNOLITHIC CERAMIC
BON,1O0N. .ol 0.16
FERIIPHH

INU SOUDER IN....0.09
POLNESTER (STEMENS)
10mn LEAD SPACING
1ON,22N,33N. .
47N,68N, 100N,
220N,470N, .
LGE. e Bibde s ces
POLYESTER (GENERAL)
L10mm LEAL SPACING
10N, 15N,22N, 33N, .0.06
47N,68N, 100N, . ... 0.08

20mu LEAD SPACING
220N,330N,470N. ..0.18
MYLAR

Smm LEAD SPACING

INO, LON,22N, 33N, .0.08

100N, . ceeavnvanny 0.09
20mm LEAD SPACING
220N,470N. ... Q.17
POLYSTYRENE

10p,15F,18P,22P,
27v,47P,56P,68P.
100P, 180P, 220P,
270p,330P,390P. .
470p,680p,820F. .
INO, IN2,1N5,1IN8.
2N2,2N7,3N3,3N9. .0.12
4N7,5N6,6N3, 10N, .0.13

TANTALUM BEAD CAPS
lév: 0.22,0.33,

.0.08

.0.09
-0.10
.0.11

0.68,1.0.........0.18
lév: 2.2,4.7,10..0.19
6v3: 22,47....... 0.30
10v: 22,100...... 0.35

ALUMIN ELECTROLYTICS
RADIAL (VERT. MOUNT)

{ut/voltage)
1/63,2.2/50,4.7/35
10/16,15/16,22/10
336 8] s o e e 0.08
22/16,33/10,

47/100 . eenns .r..0.09

10/63,22/50,33/50,
47/16,100/16..... 0.10

47/63,100/25,220/16
470/6.3.....00nn 0.12
100/63,470/16,
1000/10. . ..vinnns 0.18

1000/16,470/63...0.23
1000/63,2200/16. .0.30
3300/25. . ivinann 0.69
1000/100. .0.88
1ovoo/70. ..-3.00

AXIAL. (HORIZ. MOUNT)
1/25,4.7/16,6.4/25

10/16. cvnvernnnns 0.08
4.7/63,22/10,22/16

BA/LG -, olrer: A 0.09
47/25,100/1b. . ...0.10
1UO/25 . evvvse-.0.11

1000/16. . .. .0.25
2200/16,1000,24..0.36
1000/135,4700/16. .0.45

1000/50. .o vivvens 0.58
RESISTORS

U.29%, 5% ElZ2 CARHON
lohm=10M, ... .0.02
0.25W 1w ELY METAL FILM
L.lohm=1M........0.05
HORIZ CARBON PRESETS
10nm TYPE

L00cAmS=2M5 .+ - . . 0.12
HORLZ CLRMET PRESETS
1k, 10keaianonns 0.27

CATALOGUES
2 & 3...60p ea
4. 75p
(4 inc. rev. of-
part 1)

ALL PARTS :




he cause of the Ariane rocket accident in May 1980
T has been found. As | reported in October’s Astrologue,
the second test flight of the European launcher lasted
only two minutes. The vehicle broke up in flight and exploded.

Extensive tests, simulation and examination of wreckage
recovered from the sea were necessary to narrow down the
range of hypotheses and eventually reproduce on the test-stand
the behaviour of the faulty engine.

It was proved that the cause of the engine failure was not
external to the engine itself, or due to a foreign body present at
ignition or an acoustic ‘ground efect’ during lift-off.

Accident investigators have found that the failure was due
to combustion instability at high frequency(above 2kHz)inone
of the four first stage engines 5.75 S after ignition. The vibration
lasted only 0.3 S, but it was so violent that it abruptly altered the
characteristics of the fuel injector. Damage to the injector
destroyed the engine 64 S after ignition, starting a propulsion
bay fire, which destroyed the vehicle 108 S after lift-off.

Fuel Injection

The fuel injector is a very complex element of the rocket
design. It is used to deliver almost 250 kg of fuel and oxidant to
the combustion chamber through nearly 1,000 orifices. Its
failure was probably due to slight variations in component
manufacture, although the injectors behaved normally in
nearly 200 engine development tests. To resolve the problem,
injector manufacturing tolerances are to be altered and
injectors will be selected by static firings on the engine test-
stand.

The third Ariane vehicle should be equipped with the new
injectors and ready for launch by the end of March 1981, if

54

Trials of the improved AIM-54C Phoenix missile continue. This US Navy photo
shows an engineering development model being fired from an F-14 Tomcat
fighter at the Pacific Missile Range. Once again, the new model, teamed with the
Hughes’ AWG-9 RADAR fire control system, behaved perfectly, passing well
within the lethal distance of the drone target. The Phoenix is regarded as one of
the world’s most technologically advanced tactical missiles.

testing proceeds satisfactorily. The fourth and last test flight
would then be scheduled for June 1981. The first operational
launch could take place in October.

AWOL Satellite

Late last year, RCA’s multi-million dollar Satcom Il
satellite disappeared 14.5 S into the 28 S apogee kick motor
burn (to place the satellite in geostationary orbit). A study of the
incident has suggested two possible causes.

If, when the motor fired, the exhaust cone broke, hot gases
would have melted the back end of the satellite, destroying the
communications equipment. Alternatively, if, after the motor
fired, the solar array was deployed prematurely, suffering
structural damage due to thrust, a total power loss would ensue.
As exhaust overheating was observed prior to loss of contact,
the review board has opted for the first alternative.

In addition to the cost of the launch and hardware
involved, RCA may lose a further $20 million in expected
revenue. However, the venture was insured for around $77
million.

in the meantime, Satcom lil's customers can use 11
transponders on another satellite (Comstar D-2) for $40,000 per
transponder — the same as the Satcom usage charge. Comstar
D-2’s full charge is normally $70,000 per transponder. RCA will
launch a replacement satellite in June 1981.
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In Print

Reginald Turnill has been covering spaceflight since the
Soviet-US missile race in the post-war years, which developed
into the race to land a man on the moon. He reported for the.
'BBC on every manned spaceflight from Gagarin to the joint
Apollo-Soyuz mission in 1975, including the first moon landing.

~ His wealth of first-hand knowledge of the major space

CROSSWORD CLUES

projects reflects in his authoritative writing on the subject. In
nearly 400 pages, The Observer's Spaceflight Directory updates
and augments the smaller Observer's books on manned and
unmanned spaceflight. It includes sections on space
programmes in 14 countries, tabulations of manned and
unmanned flights and blow by blow accounts of satellites and
launch vehicles from Oscar to Skylab and Surveyor to the
Space Shuttle. Soviet projects are also covered extensively.

Prize Day

You can win a copy of this magnificent handbook by trying
your hand at our simple, free-entry competition. All you have to
do is complete the crossword by solving the cryptic clues. Most
of them offer two means of arriving at the solution and most are
fairly simple.

When you've solved all the clues (here’s the nasty bit), give
each letter of the alphabet a number (A-1, B-2, . ... Y-25, Z-26),
add up the numerical value of all the solutions, write that
number in the space provided on the coupon and send your
entry to:

ASTROLOGUE CROSSWORD,

ETI,

145 Charing Cross Road,

London WC2H OEE
Closing date for entries — january 31st 1981.

If you don’t win the competition, you can get hold of your
own copy of The Observer’s Spaceflight Directory by Reginald
Turnill, published by Frederick Warne, for £7.50 from any good
bookshop.

1. Messenger of the Gods, first in line from the Sun. (7)

4. Car step seen through prisms. (7)

7. One of those returned from the Moon in a rocket. (4)

8. Such a wing on a variable geometry aircraft. (5)

10. Major or minor, a friend of Goldilocks. (4)

11. In Scorpio and in plant a resistor. (7)

13. Benny’s friends in the sky send out streams of gas.
4)

15. Getting up and down shortly giving lots back. (45

17. Getting on course for the Moon initially in fast
limousines. (3)

18. LEM — 4: Neil Armstrong — 2, giving support. {4}

22. Imitates Bonny and Sam. (4)

24. Troubled SOS in grim for first Mercurial Gemini
man._(7) .

27. National Oceanic and Atmospheric Administration.
(4)

28. Peenemunde led to Saturn for him. (5)

31. Join Oriental take-off for one. (4)

32 The seriousness of the downward puli. (7)

33. Enterprise will never be this, Columbia. (7)

Down 1. The Vikings headed here and returned in express

ramjets. (4)

Company trek carrying a payload. (6)

Plane turn about vertical axis way back. (3)

In part, it’s unlikely to provide a shining example. (3}

Propulsive force through American street. (6}

Shepard or Bean in a Lancaster bomber. (4)

Liberty Bell did this, we hear — five accross the

channel. (4)

Geostationary Operational Environmental Satellite

leaves. (4)

12. At Los Angeles south missile. (5)

13. Pasadena’s famous laboratories — tenth, sixteenth
and twelfth. (3)

14. So, point to call for help. (3)

15. A damp reception for astronauts partly due to phase
angle. (3)

16. The French southern Launch Escape System. (3)

19. French place of departure for Ariane. (6)

20. Graduate back with credit for nebula. (4)

21. Brief moment on our satellite. (4)

23. Scheme and French celestial body. (6)

25. A single letter pulling down at sea level. (3,1)

26. Southern seaman only coming out at night. (4)

29. Narrow beam fired by futuristic gun_ (3}

30. Nameless aircraft alias airborne crockery. (3)
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_ Linear Regression. Prov. price: UNDER £30.

THE ULTIMATE WATCHES

* STAR BUY FOR 1980 *

best selling watch

LCD ANALDGUE/ DIGITAL

Alarm Ch

Analogue. Independem hours and minutes
with synchronous digital seconds. Dual time
ability.

Digital. Hours, minutes, seconds, day and
date.

Stopwatch. 1/100 second to 12 hours Net
lap and 1stand 2nd place Start/stop and 10
minute signals

Alarm. For 30 seconds with carousel display.
Countdown Alarm. Normal and net times to 1
hour with amazing “'Star Burst’’ flashing

AAS1 display.
An.-loou. Time Signal. Half-hourly and hourly chimes.
Display Tone control. Lithium battery. Light. Water-
resistant case. 8.65mm thick. Mineral glass.
AAB1 Chrome plated £29.95
12 MELODY ALARM
CHRONOGRAPHS AAB1G gold plated £49.95
AAB2 stainless steel £39.95
Countdown alarm. Date memories. AAB3 Dress watch, s/s

£44.95
Hours, minutes, seconds, am-pm, 12 or 24 S
hour. Day, date and month auto calendar.
Alarm. 7 melodies, one for each day of the
week.

Hourly time signal. With “Big Ben’’ type
tune.

Date memory. Select either ""Wedding
March’" or "'Trinklied" to be played

Sirthday and Christmas Memory.
Countdown alarm. From 1 second to 1 hour
After zero count continues positively.
Stopwstch. 1/ 10 second to 1 hour. Net, lap,

etc.

Picturesque moving display of notes played
Light. Lithium. Glass. Water-resistant cases.
M-12 Resin, s/strim M-1200 alls/s 9.0 mm

\,-rﬁ.\
£24.95 £29.95

for around 40 functions

100 METRE WATER

RESISTANT

Alarm ch graphs with o

Amazing 5-year Ilthlum battery life. Hours,
minutes, seconds, am/pm, day, date and
month. 12 or 24 hour. Time is always visible
regardless of display mode.

Stopwatch. 1/100 second to 1 hour
Net,lap, and 1st and 2nd. Start/stop signal
10 minute signal.

Alarm. Sounds for 30 seconds.

Countdown Alarm. Normal and net times to
12 hours. Start/stop and 10 minute signals.
Tirme signal. Half-hourly and hourly chimes.
W-100. All resin. W-150B All s/s. W-150C
{not illustrated) s/s case/ resin strap. £29.95

£24.95
£25.00

£32.50

A250. As above but with standard water-resistant case

£19.95

8220. As above but with dual tune in lieu of alarms and chimes
F300 Sports Chronograph (nght). 8 digis,
_hours, minutes, seconds, date and day indica-
tor. 17100 second stopwatch; net, lap and 1st
and 2nd place times, to 12 hours. Resin case,
s/s trim. Water-resistant. Glass. Light.
110Q8-37B Metal version £1 7 .95
_F81 Alarm Chronograph {far right). 8 digit
dsplay of hours, minutes, seconds, am/pm
and date. 24-hour alarm, hourly chimes, 1/10
second stopwatch to 12 hours; net, lap, 1st &
2nd place. Resin case/strap. Water resist
Mineral glass. Nightlight.

83Q8-41B. S/s jacket version £19.95 £12.95 £15.95

OTHER CASIO WATCHES Remember we will BEAT lower prices by 5% °

8 digit basic watches. F7C £8.95. 111QS5-34B £14.95.

Chronographs. 9505-36B £19.95. 56Q5-38B Digital /analogue £14 95
Calculator/Chronographs. C80 £24.95. C801 £29.95.

Aderm chwonos. 81QS-35B all s/s £29.95. 83QGS-4 1B. Gold plated. £29.95
8106359-358 Gold plated £29.95. 79Q5-39B calendar. £29.95. 79CS-51B Calendar, all
s/s £39 95,

LAD‘ ES' M 0 D E LS with stopwatch or dual time.

87QGL-13B gold plated £24 95. 87QL-13B chrome £16 95 Other ladies’ models from
£10.9510 £34.95

Ladies’ Alsrm Watches. Hourly chimes, calendar

LAS50 all s/s £24.95 LA551, chrome £19.95

Details on request.

* Providing the advertiser has stocks and we make a small profit!

Now you can have I.I N EA R R EG R ESSION at your fingertips!

With the FX-3500P, Casio’'s new low-cost programmable scientific. An abundance of buiit-in functions, including

RETURN OF THE SUPERCALCS!

% NEW MODEL! FX-6100
Clock. Hours, minutes, seconds, am/pm.
Alarm. Alarm signal at pre-set time.
Hourly chimes. Every hour, on the hour Easily switched
off.
C. dh slarm. (Rep me)
Stopwatch. Normal, net, and |ap times to 1 /100 second.
Calculator. 39 scientific functions. True algebraic logic. 5
level parenthesis, cube roots, standard deviations, R-P and
P-R coordinate conversions, sexagesimal conversions, full
memory, %
Approx. 14 months on 2 penlight batteries (AA type). % x

3x 5%inches. (RRP £22.95). £19.95
FX-7100. Card version of above with kiss-touch keys

3/16 x 2% x 3%, (£27.95). £24.95

FX-B8100. Specitications as above plus permanently
programmed calendar (1976-1999), day. date, month
and year. Aiso has hyperbolics. %4 x 2% x 5%

£24.95

CASIOTONE KEYBOARDS

* NEW MODEL! CT-301 Domestic Keyboard
Polyphonic playing ot 14 insiruments plus 16 rhythm voices. Dimensions, etc are similar

to the CT-201. Woodgrain only. Provisional price; under £300 J

€T-201. 29 polyphonic instruments over 4 octaves, 4-sound memory function. 3 x 332

X 9% Weight 15 Ibs. Integral amplifier and speaker. AC only. (£285) £245

THE SPAOE INVADERS ARE BACK!

This time nght in your pocket. An action-packed speed
game that will give you hours of skilful entertainment and
chair-gripping excitement. Never another dull spare
moment. Also an 11-note melody calculator, pre-
programmed “"When The Saints Go Marching In"" Full
memory. %. Auto power-off facility

MG-880 {lefr)
Vax2%x4Ys"

£10.95

(£12.95)

mamesd

MG-770 (nght)
Kiss touch
keys.
5/32x3%x2%

£12.95

(£14 95)

12 PRE-PROGRAMMED MELODIES

‘Clock, calendar, 11-nole melody maker, calculator, square
roots, %. Alarm 1; 7 tunes, one for each day. Alarm 2 a
fixed tune. Hourly chimes. Date memories; 4 anniversary
tunes.

MQ-1200 (below). Desk or bedside. Built-in speaker,
Volume control. Nightlight. Powered by three AA size
batteries. 19/16x 6 x 2% inches.

£19.95

(£22,95)

ML-90 (right) I T =l
Kiss keys 1 1§ L2
Stopwatch I oy «
7/32x2%2x 4%y" ¥ ~ L ST
£19.95 ' 7
- v ! )
(£22.95) o Bl Ll

Other Casio calculators, P.O A Remember, we will §
BEAT lower prices by 5%

SEIKO .onm cumoncanarns mom £37.50

CHR|STMAS POST Our return of post service means that orders

received by 18th December should reach you in time for Christmas, subject to availability

Price includes VAT and P&P. Send
your company order, cheque, P.O. or
phone your ACCESS or BARCLAY-

CARD number to.

DFT 048 {left) Alarm, countdown alarm,
hourly chimes, stopwatch to 1/100 second,
net, lap, 1st & 2nd.

DFT 038 100 metre water-resistant ver-
sion

£49.95

DER 048 Solar powered (right). Weekly
programmable alarm, 16-hour interval count-
down alarm limer, hourly chimes, 1/100
second stopwaich

DER 018 100 metre water-resistant ver-

£69.95

£52.50
DUO DISPLAY Analogue/digital watches
from £57.50

Send 25p for our illustrated catalogue of latest Casio and Seiko products. Offers are subject to availability.

Dept. ETI, FREEPOST
164-167 East Road,
Cambridge CB1 1DB
Tel: 0223 312866



|
FEATURE

ETIREADER
SURVEY

Time for the big one again — our annual
nationwide survey of ETI readers. It's your
chance to say what you think of us and do your
bit to influence what we publish.

All you have to do is fill in the questionnaire
overleaf and consign it to its fate at the hands
of the Royal Mail. Even now we're preparing for
office life to grind to a halt as thousands of
questionnaire-laden pigeons start arriving.

Your replies are read and your comments noted.
They all go towards shaping ETI in the eighties.

ETI Survey,
Modmags Ltd.,
145 Charing Cross Road,
London WC2H OEE.

ETI JANUARY 1981 57



*90UeplU0d U} pur SIREIFIS 8 ANIDLIIS PEIReJ) OJU) |y ‘pelr|deidde eq pinom uopeledo-0o

inoA pue ‘Jenemoy ‘ApjeesB sn djey pjnom wey) Buliemsuy "9sed Jey) Ui sseuisng Jno pujw

0} 8N ||} O) 881} |60} B8SEa|d '8jqRUOI1D8{qO pulj ARl NOA YoM suonsenb jeucsiad e1v esey
F7140Ud H3AV3IY

'81qed)|dde Jou eseym e18jeq

‘eujzeBew 10y3)0/1]13 ul Juswesueapy (9)

eujzeBew seylo/[13 ul 91Uy (q)

doys/1eyio Aq uoiepus o6y (&)
-:yBnoayiy Anq noA piqg (2¢

3 {3802 3| PIp Yyanw moy ‘seA §| (1§
ON/SeA dwelsAs 1088090.4d0ID1W 10 183INd WO BLIOY B UMO NOA O( (G
ONLLNGWOD IWOH
ON/SOA lieeh 1xau eyl uIyuM YIA & Bunues 10 Bulumo puejul noA op ‘3ou §| (62
ON/SOA £48p102081 813888BI08PIA B JUSL IO UARO NOA O( (§Z
03QIA
we3sAs Juesesd InoA 181 eseeld (£Z
3 Jwuswdinbe oipne uo Afenuue pueds noA op yanw moy ‘x0iddy (g7
3 {3809 welsAs Juesesd JNOA pPIp Yyonw Moy ‘sek §) (67
ON/S8A JWe1sAs 001038 B UMO NOA 0Q (bZ
oianv
3 <113 ut
juswesiueape ue Buiees jo Jnse. 39e1ip © S8 Jueds SBM JUNOWE SIY} JO YONW MOY "Xoiddy (€Z
3 JieeA 188} oY) U 891U013081e LO Jueds NOA eABY yonw moy ‘xoiddy (zZ
¢poued 18yl Buninp pesn noA eaey selurdIOD 418pPIO [JRW AURW MOH {q)
2Aued
~Wwiod Jeplo jlew e woly spoob peieplo noA eAry JeeA 188| oY) Ul sewn Auew moy "xoiddy (e)
-8 (L2
ON/SOA 4143 Ul Slusuies|IeAPE J18PI0 {|Bll Wol) SPooB peseyaind jene NOA eAeH (0Z
loylleN ON SOA
¢spoob Buiseyaind ueym njesn |13 u| sJUBWIESILIGAPE 8Y) PUl; NOA 0Q (6L
FLYY:T Y Ajjeuoiseaog Ajjuenbely
{113 U1 S)UBLUBSILIGADPE PESI NOA 0Q (8L
ONISiLHIAQY
{mojeq Aj1oeds aseejd) (swejqosd Auy
SNOID0AIY peg 1004 MO ey poon
{POAI808] NOA 831AI6S B8] SBM MOY SBA §|
ON/SOA 449pio jiBw | | 3 woly spooB Aue 3yBnoq Jens NOA eaey (ZL
Aj1a0ds oseoid ‘seA |
ON/SOA {113 ut Jejj0 ue se Jeedde ees 03 8)1] p,noA BujyiAue eiey) |

{1eeA ysed ey) uy eseyaind noA pip sie4jo [e1oeds $,113 §0 YOIYA (9L

F i 6

oo

151} esee|d — JBRA 1SR OY) UI 39N1I8UOD NOA PIP YoIYM seh Y]
2113 wouly3006f04d @ 3)Ing 18A8 NOA BABH (£

ON /SOA
$103roud

¢Ad02 1noA peel ajdoed Auew moy (g

Anqesindw| Adoo s pueiy uepiooe Ag

JUBWIBSILIBAPY
{113 }0 18pee) B 0WE20q NOA PIP MOH (G

{As10eds eseeid) JeyiQ

syjuow g syiuow ¢ yiuow

i1e0A |
¢113 30 801d03 3sed 1nOA deex noA op Buoj moy (p

1eBuo|

iPOD AW Yo esiom yonw  esiom ApyBlg Juesepp ON  Jeneq ARybig  ieneq yongy

‘Juswiwo? ejedosdde 812419 obe
1804 B {13 YuMm 81edw0d MOU |3 S60p MOY ‘JeeA B LBl 16Buoj 104 18pBEI B UBEQq BA,NOA §| (£
"10B6uo|/si1veA £/51B0A 2/ 1004 | /SS0] 10 SYIUOW xXig

{Buo] moy — seA )
¢iopees seinbed B JjoSINOA J8pISUOI NOA oq (2
S3INSSIINSS!

(1Ays eq
3,uop — uo oy "pepiroid ededs ey3 U 03 8X1| PINOM NOA SlueUIWOD Aup exew eseed uoRIPPR uy

ON/seA

‘uoNBWINSE INOA Ul 81n1BB} 150G ejbuils eyl ysuelsy

INHdOIaNY

153910

SNDIS3a 10dS

SJOINOYLO3T13I ¥IS
SdiLHO3L

INOD0T0HLSY

= T SDISVEOHIIN

J004310N S.HINDISIA

JOV4HILNI O/I

MOHHOWOL SOINOHLD313

T ‘ Y3IWIL TVSHIAINN

HLINASATOd

N3UIS NOILJO-ILTNIN

OHOVL a31

HINNL WA

ATINd
av3y

93A0 ,
3400s

~ {SINFWWOD| Q3INNVOIS

0 82008 osee|d ‘einiee;
ey3 pees 3,upip noA Ji "(3ueliiliq) 6 01 {ngMme) | JO BBIS B UO S8|21R BulAro|jo) Byl 818 Bsee|d {

o]
n



13
880IppY mojeq sn yim Buijgep ueym peiajunosue 8AryY noA swe|qo.d Aue Mojeq eujano asee|d
JU0)SIX8-UON snoioony 1004 He4 pooo JuBg
sweN 231 puyy nOA pip moy sel 3
ON/SBA eviases Asinbue [g3sod |13 ey} pesn JeAe NoA eaeH (GL
jeousiyed pue 8wl INOA 40} NOA yuey |
05 1.3 ONILNdWOD
O30IA LYHM ONIHOLOW
Avaol 03aiA prod£:TeEEETo]:]
SOINOH1D313 AS80H olanvy
AVAOl ONILLNAWOD Jisnw
SJOINOYLOITI AVAAHIAT SINVYO
) ) HOIMIT3 $103443 ANNOS
— - , 31A8 Hv3io 1S3t
dIHOM MWD TYHOSEIY JHOW JAVH S.131| MON HISWNN LHOJY | Q3a3aN SSI?
SOINOYLI313 TVILLOVHd : .
SRTEHINIOIENEE] o yansasiie. L3 0t ILOSNI Ge3 At JaN{OTH 40 a6 AURPIAIE SplR SHITedt oo @3600 fE1.
A9V HILNdWOD
ONILNdWOD TVIILOVHd {A9103dS) IHLO ANV
DaI SOINOH1D313 ABVLNIW
HAISIN =L 3ON310S TVH3IN3D
QIHOMS S 1IHIM NOILDI3 30N3I0S
‘ | HOLONHLISNOD Olavyd 10v3 39vds
ONILVYH | H3AN | OLGASA | SIWILAWOS | HVINO3Y SM3IIATH INIWJIND3
av3y oiany |
‘s jsujebe uonnedwos ey eies esee|d ‘g BuI100S | 13 YUIM Q0L 4O 0]8IS AlBidiqie ue uQ ONILNdWOD IWOH
S3HNLv3d
{IsAnD peg eyl sk UMOU)] 8SIMIBYIQ) "UoHNedwWwOo By (EY $103roud
(1A1ess000U §i J00Ys e)eiades epn|oul eseo|d) (9B 0} SJUBWIWOD AUy (Z azoubi 8ininy us alow eininy uj sse| mou
Ajjero} 16A02 pInoYg 19A0D pINoYs yBu Inoqy

23uewenoiduil Jo) suonsabbns Auy (Ly
Joxusip pug: - - (oy
¢113 3n0qe 6} NOA Op 1IBYM (GE

19Ae7 Y, 1eAe1 .0, 380

ONO
JUoi1BoNpe 8w} |{Ny U) NOA 8JOM |OAB] JBYM O] (8F

eeifeq INH

sseudx3 uesuewy £8020Y pieoAejoieg
{8pi8o )ipe.d esey) jo Aue pjoy noA oq {8

e qof AnoA s118YAA (9€

R § (3uewAojd we ew j|ny Ul §1) SWOIUL jeNUUR {810 ] {GE

(Pepioepur)/ejewed /ejeN) xes {ve
{NOA 818 pjo MOH (EE

xo0q e3siidosdde ey3 urdn

seinseeus wey) jo 8B8ISA0D UYL NOA MOY 8I1BIIPUI PUR MO}jeq $21d03 JO 3Si] 8y} pEes aseeld (C1

oN/sep

ON/SBA
ON/S8A

ON /S8A

HILLVI JAILDIraNns

Wi} 3841} HI0M || T WO PeIdnIsuod sydefosd op ‘uiebe jeieuab uj (Z]

{UMO INOA 4210 NOA Op ‘s8A §|
2$80d Buisn 19n43su02 noA o (L1

L31881n0A sjueuodurod eyl Buyquiesse

ueyy Jeyies jeyy eseyoind noA pinom 319eloid B 10) B)QBIIBAR 1) B SI 818y} }i ‘|vieueB uj (oL

ON/8OA

ON /S8 A

‘Apoeds esee]d

113 ug30efoid e se ees 0) aXi| Aj|Bioedse p[nom noA BuiylAue exeys st {§

2U4D1UM s04 4|

lenssey s1Y) wolj pling 0} puelu) NoA Aug 840y} eiy (8




Happy
Memories

SPEGIAL |
OFFERS

4116 200ns  £2.95 2114 200ns  £3.45
2114 450ns  £2.95 2716 5 volt £7.95
TO LAUNCH OUR 2708 450ns  £4.75

MAIL ORDER DEPT.
MEMOREX SOFT-SECTORED MINI-DISCS for

SEMI CONDUCTORS: 2N2222A 8 for £1,2N6385 50p, 2N5061 15p,

BC182 (TO5) 15 for €1, BC212L (TO5) 15 for €1, BC714L (TO5) 15 for
€1, BF245 fet 20p, BU208 £1.50, MJE340AT 50p, 741 (8 pin DIL) 8
for €1, 555 5 for €1, 723 Reg. 25p, Dual 741 30p. EXTRA SPECIAL
LIMITED OFFERS: 2708 450ns £3.50, BOBOA £3, EM4402 (4k Static
Ram) £2.

RESISTORS: Carbon Film Yaw 5% €3/1000 Our Mix. Metal Oxide Yaw

PET, TRS-80, etc. Supplied in Free Library Case
....................... £19.95 per 10

Low Profile I.C. Sockets by Texas

PIYS,  afe i g - » ¢ 81416 182022242840
Pence ..... 1011121617 20212837

Memory Upgrade Kits for Apple, 2020, TRS-80,
eten me o ow o ... ... from £30 please phone

2% €2/0ur Mix. Rectangular Presets (W/W and Cermet) 10/£€1 Our
Mix. Wirewounds 2w, 4w, 6w, 10w, 40/ €1 Our Mix.

CAPACITORS: 100 Disc Ceramic (40 values) £1.50. 100, f 63 volt Radial
12p each 15/ €1, 1pf 100 volt Radial Polyester 20p. Can Electrolytic.
680uf 63 volt 28p, 10.000uf 28 volt £1, 3300uf 63 volt £1, 4700, f
63 volt £1.50, 12000,f 25 volt 75p. Computer Type, 1000 f 160 volt
€1.50, 1500uf 100 volt £1.50, 11000u{ 25 volt £1.28, 21000, 40 [
volt £2, 47000f 25 volt £2.

MISC ITEMS: Pack of 9 Slide Switches 50p, 10 Clear Mains Neons €1,
1" Pitch Edge Connectors Double sided 43 way €1, 48 way £1.50,"
500R Ten Turn Pots £1, 15 Turn Dials £€1.50, 16 way Low Profile i/c
Sockets 10/ €1, 7 way DIL Switch 80p.

Quantity prices available on request. Government
and Educational Orders welcome. Trade accounts
opened.

ALL PRICES INCLUDE V.A.T. POSTAGE FREE ON
ORDERS OVER £10, OTHERWISE ADD 30p.

Access and Barclaycard Welcome

HAPPY MEMORIES
Dept. ETI
Gladestry, Kington
Herefordshire HR5 3NY
Telephone (054422) 618

All prices include VAT. Please add 30p P&P. Large S.A.E. for List

ELECTRO SUPPLIE

MAIL ORDER DEPT. RETAIL SHOP
{Callers please phone tirst)
Mill, 8h lough Road
Waterfoot, Rossendale, Lancs.
Tel: Rossendale 6556

{next to Victoria Stn.)
Teol: 081-834 1185

Recommended for: Civil

Defence, Fire, Hospital,
Medical and general use

| ACTUAL SIZE: 115x 14mm

=

AT s

AVOID DANGER from RADIATION WITH OUR RADIATION DETECTOR

SECTIONAL DRAWING

General Information: © BE PREPARED, EVERY HOME

SHOULD HAVE ONE @ PECTEERTECER —— oo
Pocket dosimeters provede an accurate. rehable
and immediate method of measuring the integrated :
dose of radiation received by those exposed to YOU CAN'T SEEIT MARKER SLEEVE ————— EYE LENS
ionising radiation. The dose may be read at any time: HEARIT 1
and in any place. providing a source of light 1s FEEL T
available
GRATICULE
e i) . BUT YOU CAN DETECT!IT
Principle:
The dosimeter is an ionisauon chamber type using WILL READ X-RAY T FIELD LENS
a quartz fibre electroscope as the indicating element i POCKET CLIP— |
A microscope s used to project the image of the & GAMMA RADIATION .
moving quanz tibre element on to a graticule scale |
The quartz fibre is mounted on a wire electrode. which Featul’es: CASE TUBE

(n turn 1s supported by a high quality insulator When
the instrument is charged. positive chaiges distribute
themselves over the wire electrode and quartz libre
causing the fibre to bend away from the electrode. The
fibre will take up a position depending on the amount

|

i___-OBJECTIVE LENS

@ THESE UNITS WILL READ MICROSCOPE BODY—— ;
AUTOMATICALLY THE AMOUNT OF

RADIATION IN THE AIR

of charge on the system QUARTZ FIBRE
. o b IONISATION CHAMBER
When the surrounding air in the ionisation ;
chamber 1s ionised negative ions will be attracted 10 . THIS |NSTRUM ENT IS ONLY A T i
the positively charged electrode thereby reducing its LITTLE LARGER THAN A FOUNTAIN 1
charge. The resulting fibre movement will be related PEN : b—— _ ELECTRODE
directly to the quantity of radiauon producing the g g
\onisation. The fibre movement can thus be calibrated i L
directly in roentgen units and the rate of movement of . GLIPS ON TO YOUR TOP POCKET __ M j
the fibre will be proportional to the roentgens received @ WEIGHT LESS THAN 3 0zZ. CAPACITOR { l
per unit tme
" © CONTAINS THREE LENSES | CHARGING
Construction: l BELLOWS
!

The microscope. eleciroscope and ionisation
chamber are housed in an outer skin which may be of
brass or alumimum At one end of the tubular case I1s
fixed a charging assembly. and at the other an
eye-pece window

Each dosimeter is provided with protective end cap
translucent window so that the cap need not be
removed for reading

Dosimeters meet vibration drop. salt spray
humidity, water immersion and temperature tests

@ FULLY CHARGED, TESTED AND
GUARANTEED

@® BRITISH DESIGN AND MANUFAC-
TURE. RUGGED CONSTRUCTION

@ MANUFACTURER'S LIST PRICE OF £6.75
SIMILAR MODEL IS OVER £25 inc. VAT

@ BUY NOW WHILST STOCKS AVAIL- +p/p 50p
ABLE. DELIVERY BY RETURN POST

H E N RY r s TELEX 262284

REF. 1400
Mail Order Division
404 Edgware Road, London W2, England |.E.D.

PROTECTIVE CAP
(CAPTIVE)

CHARGING PIN

Manufacturer s current hist price similar model is over £25
e

Supplied complete with
Data and Information on
radiation and detectors.

All units are checked and tested just VIEW
prior to despalch by first-class mail in THRU
proper protective packing. LENS

tanddnanladdint ] |

60 ETI JANUARY 1981



TEXTRONIX STORAGE OSCILLOSCOPE. Type 434, as new. 12 months’

warranty £1,950.

TEKTRONIX OSCILLOSCOPE. Type 647, with 10A2 and 3811 £500

IE:JRON'X STORAGE OSCILLOSCOPE. Type 564 with 3A6 and 3B4
360.

TELEQUIPMENT STORAGE DSCILLOSCOPE, Type DM53A £28B5.
TELEQUIPMENT OSCILLOSCOPE. Type 032 Portable. mains/battery
£275.

HAMEG OSCILLOSCOPE. Type 512 DB, 50MHZ. £350.

TELEQUIPMENT OSCILLOSCOPE. Type S54A SB 10MHZ. £190.

SE LASS OSCILLOSCOPE. Type-SM111 DB 20MH2. £325.

ADVANCE OSCILLOSCOPE. Type 0S1000 DB 15MHZ. £250.
TEKTRONIX OSCILLOSCOPE 547 with 141 plug-in Dual TB. S0MHZ. £378.
IggRONIX OSCILLOSCOPE. Type 561A with 3A1 and 2867 10MHZ

TEXTRONIX OSCILLOSCOPE. Type 533A with CA. D8 24MHZ £140.
HEWLETT PACKARD AC CDNVERTOR. Type 34614 £120.
MARCON! FM 81G. GEN. Type TF1066B/6S. £295.

G. & E. BRADLEY LTD. R.F. MILLIVOLTMETER. Type 112 £75
ADVANCE A.C. VOLTMETER. Type VM7 7€ £80

MARCONI WAVE ANALYSER. TF2330. Good condition. £150

AVO R.F. 51G. GEN. Model HF 135. £75

MARCONI WIDE RANGE R.C. OSCILLATOR. TF1370. £65.
MARCON! AM/FM $1G. GEN. Type TF1066/1 £225._

MARCONI SENSITIVE VALVE VOLTMETER. TF2600. £50.
MARCONI SIG. GEN. MK 2. TF995A/3/S (CT402) £275.

PHILIPS F.M. STEREQ GENERATOR. Type PM6456. £120
TEXTRONIX type 1L30 SPECTRUM ANALYSER PLUG-IN. {works, slight
corrosion) £326

AIRMEC SIGNAL GENERATOR. Type 204 AM/FM 320MHZ £150
WAYNE KERR UNIVERSAL BRIDGE. Type B221 £50

B&K AUTOMATIC VIBRATION EXCITER CONTROL. Type 1018 £50
85K AUTOMATIC VIBRATION EXCITER CONTROL. Type 1019 £50
MARCONI UNIVERSAL BRIOGE. Type TF8688 £100

SOLARTRON TRUE RMS VOLTMETER. Type VM 1484 £75

TAYLOR VALVE TESTER. Typo 45D £65

ADVANCE LF OSCILLATOR. Type H 1E £45

ADVANCE SIGNAL GENERATOR $S62B 150KHZ.220MHZ £80
MARCONI UNIVERSAL BRIDGE. Type TF868A £50

TAYLOR METER MODEL 128. £15

R&S SELEKTOMAT USWY BN 15221/2 £100

BLK LEVEL RECORDER. Type 2304 £50

RACAL HF SELECTIVE ANALYSER. Type 3056. £375
SCHLUMBERGER AUTO COUNTER. Type FB2602. £150

MARCONI F.€.T. MULTIMETER. Type TF2650 (new) £95

AVO MULTIMETER 9 Mk 11 £60

LEVELL MULTIMETER. Type TM 11 £50

1CE MULTIMETER SUPERTESTER 680R £18

AVO MULTIMETER 8 MK111 £45

MARCON! SIGNAL GENERATOR. Type TF144H. £225

MARCONI SIGNAL GENERATOR. Typr TFRQ1D/ 1/S. £195
MARCONI UNIVERSAL BRIDGE. Type TF13 13, £250

RACAL SIGNAL GENERATOR. Type 3654, 110 320MHZ AM/FM. £1 75
R&S Z-g DIAGRAPH BN3562 300-2400MHZ £85

R&S POLYSKOP t SWOB BN £244/2 /50 £350

WAYNE KERR COMPONENT BRIDGE. CT375 (B521) £75

R&S UNBALANCED STANDARD ATTENUATOR 500hm. BN) 8942/50
£45

STODDART AIRCRAFT Radio interference and Field Intensity Meter, type
NM-52A 375.1000MHZ (2 pieces) £325

MARCONI SIGNAL GENERATOR. T,pe TF8018 £85

R&S DIRECT CAPACITANCE METER £50

B&K HETERODYNE VOLTMETER {RECEIVER) Type 2005 £250
MARCON! VARIABLE ATTENUATOR. TF1073A/ 25 £40

MARCONI DOQUBLE PULSE GENERATOR. Type TF1400/8 £50
RADIOMETER (COPENHAGEN) WAVE ANALYSER. Type FRA 2CT3a £80

SOLARTRON DIGITAL VOLTMETER. Typa LM 1867 £75

HEWLEYT PACKARD DIGITAL RECORDER. Type 50508 £50

HATFIELD PSOPHOMETER. Type DRG 657167A £50

ADVANCE DUAL STABILISED D.C. SUPPLY PP3.. 0-30V 1A £25
MARCON! COUNTER FREQUENCY METER TF1417/2 with 10-500MHZ
Convenor TF2400. The Pair £50.

PICTURE MONITOR MODEL PM-527 (5in screen) As new £55

HEWLETT PACKARD POWER SUPPLY 6214A 0-12V, 0-1.2A, new. boxed.
EBS

H.P. TRIPLE OUTPUT POWER SUPPLY 62364, 0-6V. 0-2.5A/0-20V,

0-0.5A, new boxed. £175

H.P. DC POWER SUPPLY 62098. 0-320V. 0-0.1A. new boxed. £140

T.0.A. ELECTRONICS LTO Elscuronic Polyrecorder EPR.2T Mains £120

THE JAMES KING COMPANY FS-11007 FREQUENCY STANDARD £50

MARCON! CARRIER DEVIATION METER. Type TFRO1D £50

SOLARTRON PULSE GENERATOR. type GO1101.2 £40

M SANDERS LEVELLING AMPLIFIER. Type 6587 £175

SCOPEX OSCILLOSCOPE. Type 4D10 DB 10MHZ £170

ADVANCE OSCILLOSCOPE. Type 0S240 DB 10MHZ £175

COSSOR OSCILLOSCOPE. Type COU 150 D8 35MHZ £225

TELEQUIPMENT OSCILLOSCOPE. Type D61 DB 10MHZ £195

HEWLETT PACKARD OSCILLOSCOPE. Type 1208 X-Y. From £85

FLUKE DIFFERENTIAL AC/DC VOLTMETER. Model B32A £60

ADVANCE AUDIO SIGNAL GENERATOR. Type H1. Sine/ Square £25

R & S TUNABLE INDICATING AMP. BN 12121/2 45.600MHZ £100

LYONS PULSE GENERATOR PG 71N Bipolar. £85

MUIRHEAD WAVE ANALYSER 30.31HZ £50

HEWLETY PACKARD DIGITAL VOLTMETER. Type 34608 £75

WAYNE KERR THERMOMETER. Type LT 100 with probe. £50

HATFIELD RADIO FREQUENCY BRIDGE. Typo LE3OCA/ 1. £50

SOLARTRON OSC!LLOSCOPE. Type CD1400. DB 1 5MHZ. From £75

HAMEG OSCILLOSCOPE. Type HM412. £250

KNIGHT RF SIG. GEN. KG686 with Sween Marker Gen. KG687. The Pair
00.

HEWLETT PACKARD DISPLAY 143A with 1424A Sampling Timebase and
1411A Sampling Vertical Amptifier. Up to 4GHZ Large Display. £350.

H.P. MEMORY DISPLAY 5480B with 5486A Control TB and S488A Y
System. £275

H.P. MEMORY DISPLAY 5480A with 5486A Control T8 and 5485A two
channel nput. £225.

A&S UHF TEST RECEIVER 0.9-2. 7GHZ 8N1524 £150

EDDYSTONE RECEIVER. Typs 9905 250-850MHZ. £450

R&S UHF TEST RECEIVER. BN 1523 260-840 MHZ. £120

KEITHLEY REGULATED HIGH VOLTAGE SUPPLY. Type 241. £250
HEWLETT PACKARD D.C. CURRENY SOURCE. Type 61818 £175
MARCONI XY MEMORY Type TK2214. £130

R&S UHF SIGNAL GENERATOR. BN4 1022 300-1000MHZ. £80

PHILIPS PAL COLOUR TV PATTERN GENERATOR. PM5508. £150

GPO DATEL TESTER NO IC. £100

LEVELL BROADBAND VOLTMETER. Typa TMGB. £40.

DAWE AF ANALYSER. Type 14614 £30

R&S UHF/VHF FREQUENCY METER. BN442 30.3000MHZ. £60

R&S UHF MILLIVOLTMETER. BN1091. £70

GERROLD SWEEP FREQUENCY GENERATOR. Madel 602 £40
TELONIC SWEEP GENERATOR. Type SD-3 450.900 MHZ £75.

H.P. VHF SIGNAL GENERATOR. Typs 608D. Case damaged hence £50
MARCONI VALVE VOLTMETER. Type TF1300. £15

SOLARTRON DIGITAL VOLTMETER. Type LM1420.2. £30

VIDEO CIRCUITS LTD TUBE TESTER. Type V33. £30

LABGEAR COLOURMATCH 625 PATTERN GENERATOR. Type CM6Q04-
PG. £30

B & K BEAT FREQUENCY OSCILLATOR. Type 1014, £175

8 & K AUDIO FREQUENCY SPECTROMETER. Typa 2112 £225
ADVANCE OSCILLOSCOPE. Type OS1000A. DB 20MHZ. £300

TORODIAL
TRANSFORMER
Input 0-120-240 Volts. Output 0-12V;
0-12V. 10VA per winding. Encapsulated,
identical to R.S. Components at £8.90.
OUR SPECIAL PRICE. P&P £1.50
TANTALUM CAPACITORS — all at 10p

each 22mid 6V; 39mfd 10V; 22mifd 35V:
1mifd 35V.

TANDY TRS 80
Level 2 Microprocessor System comprising
of Display. Keyboard with processor and
16K memory; Expansion Interface with 32K
additional memory; two Floppy Disk Drives;
Tandy Printer; manuals, books, disks, etc —
including Updated DOS Disks. Hardly used
EXCEPTIONAL CONDITION. Will separate

off
THE LOT £1,600

INFRA RED IMAGE
CONVERTER Type 9606
(CV 144)

1 %in diameter. Requires single low current
3KV to 6KV supply individually boxed. With

data.
£12.50 each

intra Red Lamps also advertised

GARRARD DIRECT DRIVE
TURNTABLE MOTORS

Made in Japan. With internal electronic
speed control. 24 voit. Connections sup-
plied.

£3.50 each. P&P £1.50

EX-MINISTRY SOLID
STATE
400 HZ INVERTOR

28 VDC input. 115V output. Size 7 x 2% x
15 approx. Connection details supplied
£18 each. P&P £2

CONVERT THIS UNITTO A
SUPER BATTERY CHARGER

Autractive green ministry quality case with removable
top and bottom plates — heavy duty power sw»tche_s,
high powered resistors 1o control current, good quality
centre mounted amp mater, strip of wing nut terminals

SOME TEKTRONIX 500

range oscilloscopes BAX 13
with Single Trace Plug-ins. Working.
From £100. Phone for details

DIODES
All new full spec. devices IN3063
1544, 1N4148;
1N3470: 1N4151.
100 oft £1.50, 1,000 oft £10

TRANSISTOR INVERTOR
115V AC 1.7 Amp Input. Switching is a1
20Khz. Output windings from Pot Core. Can
be rewound 1o suit own purpose or unit can
be broken for host of companents. Circuits.
supplied.

£1.25 each. P&P £2

on front panel which can be used for connecting leads
Al this for £3.50. P&P £2. Four units £12. Carriage £5

STEPPING MOTORS
6712 position with additional where the rotor is coils
Device can be used as a tacho. Diagram supplied. Wilt
actually work on 5 volts. 12724 recommended
€1.50 each P&P.75p
or 5 for £6 PRP £1.50.

STEPPING MOTORS

200 Steps. 20 0z/in. torque. 12724 volt input 4-wire
£12 each. PAP £1.50

KEYBOARD PAD
Size 3x2%2x2"" high with 12 Alma Reed Switches Blue
keys marked in green 0-9 and a star with one blank.
£4 esach, P&P £1, or 5 for £15 P&P €2

MINIATURE KEYBOARD
Push contacts, marked 0-9 and A-F and 3 optional
function keys. £1.75 sach.

l CRYSTALS h.

: 50p eac!
Flat metal case — 19.2KHZ; 844 8KHZ; B7G — 10OMHZ

LOUDHAILERS. Transistorised hand-held. no leads. Standard
nternal batteries supplied. How! Switch. £20 es. PAP £2

INFRA RED QUARTZ LAMPS. 230V 620 Watts Size 13%" x
%' dia. £1.50 ee. 240V 1650 Watts. Size 22%" x %2 dia., £3

on.

BRIDGE RECTIFIER. 2 Amp 50p sa.

PHOTODIODE DETECTOR 4" fly leads, 25p ea.
AMPHENOL. 17-way chassis mount edge conneclors 0.1
spacing. 15p ee.

1.E.C. Standard MAINS LEAD. Moulded (3 vertical flat pins centre
offset) 80p ea.

FANS. 115V 13 Watts. Size 3% X 3% X 1%" BRAND NEW.
£4.80 ea. Secondhand E2.50 ee.

DELAY LINE. 50 . 3¢ -9 d-in-out Size 2
X 7/16 X5/16" Now 26p ea.

Miniature MOTORS 12V with geared whee! (8 teath 3/16"' dia).
Size 1% X %" dia. New 30p oa.

MOTOR 12V OC with pulley and integral semiconduttor. Speed
Control. New £1 ee.

LEDEX ROTARY SOLENOIDS. 115V DC. No switch assembly,
15p oa.

DIAMOND H CONTROLS ROTARY SWITCH. Singte pote At 26p sech.

10-way. Printed Circuit Mount. New 10p sa. 100 for £2.50
PULSE TRANSFORMER. Sub min, Size Y2 X 5/16 X %"
Sacondary centre tapped. New 20p sa.

MOTOR by Intand Motor Corp. DC High Torque. Reversible.
Usable torque a1 5V. Max voltage 24V £2.50 sa. PAP £2

REMO TV TYPE MULTIPLIER. Two high voltage outputs and
focus, £1 each.

DON'Y TAKE CHANCES. Use the proper EHT CABLE, 10p per
metrs or £7.60 par 100 metre /drum. PAP €2,
PHOTOGRAPHIC LAMPS. Pearl 230V 500 watt. Screw cap
75p ea. Box of 12 £5.80. P&P £1.50.

RAPID DISCHARGE capacitors Bmtd 4kV £5 sech. P&P £2
MYSTERY IC PACK. Some 40 pin — good mixture — afl new.
devices. 25 1Ce for £1. P&P 50p.

VACUUM PUMPS — TRAPS, ETC. Send for Iist
DECOUPLING CAPACITORS

0.05mtd 10V: 0.01mty: 0.04 7mid 250V, 33K, 330pt. All values,
100 tor £1.50.

E.H.T. Capacitor 500pf 8KV 20p sech.

10-way MULTI COLDUR RIBBON CABLE. New 40p per
mesre. 10 metres for £3.

GEC UHF 4-buttan wner £1.50 each.

CENTAUR 115V FANS 4%, X 4 X 172" £4.50 ea.

EX-USED squipmant. tested, 80p each.

CONTACTORS. Hoavy Duty 24V DC 5 make £1 aach.

GEC UHF/VHF 6-button tuner £2 sach.

DIGITAL 24-HOUR CLOCTK with built-in alarm as used in Braun
Digital clocks. Silent running. Large illuminated numerals. AC
mains, Size 6% X 2% X 2%, ONLY £3.75 each.

831A PHOTO MULTIPLIER £2 each. P&P €1

RANCO 250V 18A THERMOSTATS with Contro! knobs
cahbrated 50-200 degree C £2.60 sach.

SOLID STATE UHF TUNERS. 30 acs £1 each.

BRANO REX biue wire wraps. 30 metres for £9. P&P 25p.
SLIDEM CONTROL 500K Log. Single track. Complete with
knob. Length 312", 2Bp esch.

TRANSFORMERS

AUTO 240V inpurt 116 V. 1 Amp output £1.25 sach. P&P £1 25
240V input. Soc. 6V. 1.86A Size 2% X 2 X 2. Good quality
£1.50 0@ P&P [1.

240V input Boc. 12V 0.92A Size 2% X 2 X 2. Good qualty,
£1.50 ea. P&P £1

240V input 12V 100MA. Size 60 X 40 X 42mm. 50p sach.
240V input. Soc. 12-0-12V SOMA Size 53 x 45 x 40mm. £1

ea.
115V input. Soc. 5V 250MA_Size 1 11/6 X 1.5 X 1%" 2 for
50p.

115V input. Sec 10-0-10V 1A Size 2% x 2 X 2" 2 for £1.50,
SEMICONDUCTORS 1N4005 — Bp; IN40OO2 —~ 3p.

At Sp each:

BC147,BC1488, BC157, BC158, BC237. BF197, 0A90. OAB1,
BA154, BA243

TIP31, TIP41A, 2N5£96, AF139, 2TX341
BY127 10p. BF 181 20p; BD239 49p; 80241 40p: MA343AT
A9%p; BD228 50p; BD233 & BD234 Comp Pair 25W — 80p per
pr. ot 50p each.
REGULATOR TBAB25 Bto 20V in — 5V out 100MA TO5 Con.
50p sech BF256C 20p.
TVAMPLIFIER TBA 120 20p each.
Integvated Circuits
7453 74H74 75325 £1
74851 74451 SN15862 4p
7402 74538 MC4028 8%
7476 74502 7417 Ydp
7495 74154 7441 40p
74122 74C02 74C86 §0p
74C00 17p 74C04 74C161  24p
74C74 P
MOTOROLA DUAL in Line 6 pin Opto Coupler 30p each. Gold
piate tester version SOp each.
EPROMS 2708 £5.50 such.
SMITHS encapsulated transisiorised AUDIBLE WARNING
DEVICES 4V-12V Can be driven from TTL 85p each.
ELECTROSTATIC VOLTMETER. 7 5KV £8. ea. P&P £1 50
Other ranges available —~ please enquire.
TRIMMERS. Submin. 0.2510 1.25pf. 1104 5 pf. 7t0 45 pf. Al
ot 6p sech.
HONEYWELL humidity controllers 50p esch.
THYRISTOR TIMER. Solid State. 15 secs adjustable {reset) in
plastic relay case. Standard 7-pin base. Series delay 50p sach.
MINIATURE PC MOUNT SLIDE SWITCH. Single pole 3-way
10p each.
4 D1GIT 7 SEGMENT per digit plus a figure one to the left plus a
cantre minus sign to the left of the higure one with decimal places
between digits Good brilliance at 1.5V. 1§ connections £2.50
onch. Some £ H.T. T and C. Please
eBnquire.
TELEPHONES 708 style black: grey or blue £5.50 as: 746 style
black ar grey £7.80. Older styte black £2.50 each. Discoioured
grey 706 £4 sa P&P £1.50 per telephone.
OC SERVO MOTOR 110V 2.5Amp continuous. Double shaft
Brand new. 4 witg. 4 brush £25 ea. Plus carriage.
PC Mount POTS. Wire wound with knob 200 ohm & 10ahm 10p

oa.

MIN. RELAY 24V. 2 pole c /0. Brand new. 78p sach.

TIME DELAY RELAY 0.1 10 10 secs. 115V AC. DPDY. £6 sach.
CAPACITORS 2t 5p esch. 0.1uf 400V. Smal rec. block PC
Mount German class; 3300pf: 220nf250V; 0.01mid 1 BOV.
INSERTY can be used as Microphone / Earpiece {Like used as insert
n tetephone but superior quality) Ex-Min. Brend new wrapped 75p
each. or 10 for £8.

LARGE EX-MINISTRY SPEAKERS. QUTSIOE 15 ohm or
500 ohm. Tested. £25 each or § for £100,

MINIMUM ORDER £3 VALUE OF GOODS. MINIMUM P&P £1 — where P&P not stated please use own discretion ~ excess refunded.
£5 CARRIAGE ON ALL UNITS. P&P or CARRIAGE and VAT at 15% on total MUST BE ADDED TO ALL ORDERS.

CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5pm Monday to Saturday inc.

:AKD T

BARCLAYCARD (VISA) and ACCESS taken. Offic

CHILTM

ial orders welcome.

NORWOOD ROAD, READING TELEPHONE NO. READING 669656

(2nd turning left past Reading Technical College in King's Road then first right — look on right for door with “"Spoked Wheel” '}




AUDIOPHILE FM

A high performance
stereo tuner with preset and

manual tuning facilities, LED tuning
and signal strength scales. Optional extras are an

automatic search-and-lock tuning facility and a stereo LED audio level
indicator. Design by Ray Marston. Development by Steve Ramsahadeo.

ready-built type 7254 tuner module available from
Ambit International. This module has built-in varicap
diodes and is tuned by an externally applied DC voltage. It re-
quires a mere handful of external components, plus a
- regulated 12 V power supply, to make a ready-to-+un tuner
unit with switch selection of muting, AFC and mono/stereo
functioning. The audio output of the module (about 200 mV
RMS) can be fed directly to the input of any stereo audio
preamp.

T he heart of this unusual FM stereo tuner project is a

Spot the Tune

In our Audiophile tuner unit we’ve provided the basic 7254
module with switch-selected tuning either with one of four
preset pots for fixed station selection, or with a10-turn pot for
normal manual tuning. As an optional extra, you can also tune
with a special search-andHock circuit which automatically
locates and locks on to strong FM broadcast stations. This cir-
cuitis provided with ‘search’ buttons that can be used to rapid-
ly find the approximate location of a wanted station or reject
an unwanted station.

We've designed our FM tuner to cover the 87.5 MHz to
104.5 MHz frequency range, with tuning indication provided
on a linear 20-LED frequency scale. We've also provided the
unit with a 10-LED signal-strength meter and with an optional
sterec audio level indicator with10 LEDs on each channel. The
completed ‘full option’ unit is exceptionally attractive, with
lots of fixed and moving lights, and gives a very impressive per-
formance in the automatic ‘search-and4ock’ mode.

. 82

Construction

We strongly recommend that you buiid up the individual
units of this project one at a time and interconnect and test
them on the open bench before fitting the full set of modules
(with or without the optional ‘extras’) into the final case. Start
off by building the power supply unit and check that a stable
12 V is available at the output of I1C1.

Next, refer to the basic wiring and interconnection
diagram and temporarily wire up the 7254 module as shown,

The Audiophile FM Tuner has been designed to match the Audiophile 4000
preamp and power amplifier (featured in ETI October 1979).

ETI JANUARY 1981



SK1

connecting the following components in place: R1, R2, R3,
LED 1, SW1, SW2, SW3, SW4, PR1 to PR4, RV1, R4, R5. Note
that on our prototype unit we used six interlocking push but-
tons (including one for the ‘automatic’ tuning mode) to make
SW4 and mounted them on their own PCB, together with
multiturn preset pots PR14. Connect the unit to the 12V
power supply, connect an antenna (a few feet of wire should
be adequate) and connect the audio outputs of the module to
a preamp/power amplifier combination.

Switch the unit on, turn SW4 to position five (manual tun-
ing), SW1 (muting) on, SW2 (AFC) off, SW3 (mono/stereo) to
mono and check that the unit can be tuned with RV1. Check
that interstation noise is suppressed to a reasonable level
when mute switch SW1 ison. If necessary, trim the 100k pot on
the 7254 module to obtain satisfactory muting. Check that the
unit is functional in the four preset positions of SW4. Finally
switch SW3 to the stereo mode and check that LED 1 turns on
when a stereo station is tuned in and that stereo noise is not ex-
cessive. If necessary, trim the 10k pot on the 7254 to obtain the
correct stereo operation.

Now make up the 20-LED frequency scale on PCB 'A’".
Note that this board uses square LEDs, mounted horizontally.
Fit the LEDs in place with great care, ensuring that their front
faces are all in line and overhang the edge of the PCB by the
thickness of the front panel of your proposed tuner case.
When construction is complete, make the connections to the
power supply and to pin 1 of the 7254 module. Switch on and
adjust PR2 to set 1V75 between point ‘A’ and ground. Check
that the frequency scale can be fully scanned via RV1 in the
manual tuning mode, noting that the PCB is fitted upside
down in the final tuner case, so that the display moves to he
right with increasing tuning voltage and frequency.

AUDID OUTPUT

e e PROJECT

Signal Strength Meter

Next, build up the optional LED signal strength meter on
PCB ‘C’, noting that R39 is mounted on the underside of the
PCB and that square LEDs are again used. In this instance the
LEDs are mounted vertically on the PCB and special care must
be taken to establish the LED heights, as follows. Make a
mock-up of the signal strength meter section of your final
front panel, complete with a cut-out for the 10-LED display,
temporarily fit the PCB in its final ‘fixed’ position behind the
front panel, push the two end LEDs into position on the PCB
with their faces flush with the front of the panel and then
solder into place. Now fix the remaining eight LEDs in place,
using a straight edge across the two end LED:s to give the cor-
rect height adjustment. When construction is complete, con-
nectthe unit to the power supply and to the 7254 module, scan
the band in the manual mode and adjust PR3 so that the
lowest signal strength LED is barely on with the weakest of in-
put signals; you'll find that only the lowest three to seven LEDs
illuminate under most signal conditions.

Auto Search And Lock

The search and lock circuit is an optional ‘extra’ and re-
quires some care in setting up. Construct the PCB as shown in
the overlay, taking care to use good quality (low leakage) tan-
talum components in the C7 position. Temporarily remove the
link from the completed PCB, connect the board into the tuner
circuit, TURN THE AFC OFF (SW2), turn SW4 to auto position
and switch the unit on. Check that the frequency scale can be
scanned up and down using the fast and slow search buttons
(PB14) and that a selected station remains in tune for a

I +12V (REG) OUT
1c1
7812CT

(ON HEAT
SINK}
10-LED
SIGNAL-STRENGTH
METER
{BOARD C)

l ov]
m
FROM
PIN 12 Ot
{RIGHT) OPTIONAL
STEREQ AUDIO=~LEVEL
NDICATOR
110 LEOS PER CHANNEL}
FROM {BOARD D)
PIN 1) O]
LEFT)
NOTE: l
BR11S 50V, 1A BRIDGE RECTIFIER

T11S 12V (6V-0-6V} 12VA
MAINS TRANSFORMER

Fig.1 Basic wiring and interconnection diagram.
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PRT 100K ! T ‘ ;,,
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(BOARD 8)
PA3 100k
1
PR4 100k 20-LED
FREQUENCY —SCALE
{BOARD
j rsuv::: R 10K SEARCH SEARCH
SELECT siow FAST
s\
AUTO
LED22 LEDZ3
SEARCH LOCK
{RED) (YELLOW)

The heart of this project is the FM Stereo Module 7254, obtained from
Ambit International.

The LM3916 could present a problem for your local component
emporium. However, Watford Electronics are now stocking this
device and the chrome push buttons, PB14.

. Square LEDs should be available from the major advertisers in this
issue.

Our case was chosen from the ever-popular Classic Il range of-
fered by West Hyde Developments. Order as Classic 11 CD).
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reasonable time (at least a minute) when the buttons are
released. If all is well, insert the link on the PCB.

Switch SW4 to the manual tuning position, tune upwards
(with RV1) towards a reasonably strong station and very
carefully adjust PR2 so that the search LED (LED 22)is normal-
ly on, but turns off and switches lock LED 23 on just as the
signal strength indicator goes past its peak reading position.
Repeat the action several times, checking that the lock LED
acts as an effective ‘optimum tuning’ indicator.

Now switch SW4 to the auto tuning position, drive the tun-
ing scale fully to the left with the PB4 fast left button and then
release PB4. The circuit will now start slowly scanning up the
band (to the right), looking for a strong station. When a suitable
station is located, the circuit will scan fractionally past the
peak signal strength position and then lock on, drivingon LED
23. The search LED will subsequently give an occasional flash
as a correction pulse is generated to maintain correct tuning. If
necessary, trim PR2 very slightly to obtain the same action.

+12v

(REG)
LED LED %gn LED %gn 5150
17
LEDZ LEDS LEDS} LEDS 10 e LED -~ P, P P <
v - = - e - 2 R
% . % % 2 R LEDI
22k P 13| - - -
< <. <. 4 A LD LED (eD L6
LED3 LED! ILED7 LED9 14 16 18 T
1 17 18 15 14 13 2 u 0 8 15 14 .10
€2 iC3
oo H ] A 2 5 6 7 8 9
The design is built around 3.2 45 ;.8 T 7 —
the assembled 7254 timer [ l e, 7),7 | 1
module (below). Rg L s
680R 10
h 1‘.’: ™ v R13
3
(f S g /10 10k
v (. it e
i U
— Y L TUNING VOLTAGE
o INPUT FAOM

1.75V
(87.5 MHz}

T0
PCB B

PIN 1 OF
TUNER MODULE

8.5V
B) (104.5 MHz]
TO
PCB'B°

NOTE
IC2 & 3 ARE LM3914N

Fig.2 Circuit diagram of the 20 LED frequency scale. This circuit is driven by the timer module
{with its ancillary components) and so the component numbering follows on from the module.

#12V (REGULATED}

LED16 LED18 LED20
LED17 1

D LED19

7254
made it Denmark

FROMPIN 11
{AUDIO LEFT}
OF FMMODULE
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]
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N
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NOTE:
D1-D4 ARE 1N4148

Fig.3 A number of optional extra boards can be
added to the system. We begin here with the cir-
cuit diagram of the stereo audio level indicator.

Q1& 3 ARE BC212L.
Q2 & 4 ARE BC182L
IC1 & Z ARE LM3918N

FROMPIN 12
(AUD}O RIGHT)
OF FM MODULE
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Fig.5 Circuitdiagram of the
10-LED signal strength meter.

PROJECT: Audiophile FM Tuner
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_HOW IT WORKS

54)

cn

242

NOTE:
1C5 IS LM3214N
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The heart of the ETI Audiophile FM Tuner is a ready-built type 7254
FM stereo tuner module with built-in varicap diodes, designed to be
tuned with an external DC voltage applied to pin 1. In our application
this tuning voltage can be derived from the 12 V regulated power sup-
ply line via the R1-R5-PR1-to-PR4-RV1-R4 potential divider or via an
auto search-and-lock board. In either case, we use a 20-LED‘voltmeter’
circuit to monitor the pin 1 voltage and to thus act as an effective fre-
quency or tuning scale.

The 7254 tuner module has a number of useful output pins. Pin 7
includes an AFC voltage which can be used (via the tuning potential
divider) to hold stations on-tune. A voltage proportional to the tuned
signal strength is generated at pin 15 and is used in our circuit to drivea
10-LED indicating meter. Tuning meter 'nulling’ signals are generated
between pins 5 and 10 and are used in our application to control an
automatic search-and-lock circuit. Decoded stereo output signals are
available at pins 11 and 12 and can be used to drive an optional stereo
audio-level indicator as well as for feeding audio signals to an external
preamp power amplifier combination. The 20-LED frequency scale is
simply an expanded scale LED voltmeter circuit designed around two
series-connected LM3914 bargraph ICs operated in the ‘dot mode.
The lower and upper limits of the voltmeter scale are determined by
fixed reference voltages fed to pin 4 of IC2(1V75) and pin 6 of 1C3 (8VS5)
respectively via the PR6-R7-R8-R10-R12-R13 potential divider. The in-
put to the voltmeter is fed to pin 5 of the two ICs from the pin 1 tuning
voltage of the FM tuner module. This voltage is directly proportional
to tlhe tuned frequency, so the voltmeter acts as an effective tuning
scale.

The 10-LED signal strength meter is also an expanded scale LED
voltmeter designed around an LM3914 bargraph IC, but in this case the
IC is operated in the ‘bar’ mode. The lower and upper limits of the
voltmeter scale are determined by fixed reference voltages fed to pins
4 and 6 respectively of the IC. The input voltage to the meter is derived
from the pin 15 ‘signal-strength’ output of the FM tuner module.

The stereo audio-level indicators take the form of a pair of virtually
identical 10-LED voltmeters with semi-log scales. Each voltmeter is
designed around an LM3916 bargraph IC, a VU-scaled version of the
LM3914. The fulkscale sensitivity of the meters is set at a few hundred
millivolts peak (to suit individual tastes) by preset PR1 and audio in-
puts are fed to pin 5 of each IC from the outputs of the 7254 tuner
module via a simple filter network. The audio signals are AC-coupled
and the meters respond to the positive halves of the waveform only.

The LEDs are connected to the LM3916 ICs in a most unusual man-
ner in this particular application. The actual ICs are operated in the
'dot’ mode, with only one output being low at any moment of time, but
the LEDs are connected to each IC in two.series-connected groups of
five and produce a ‘bar’ form of display. The purpose of this configura-
tion is to provide current conservation. In a normal ‘bar display, if all
10 LEDs are on and each LED consumes 10 mA, the total current con-
sumption is 100 mA. In the configuration shown in the diagram the
currents of each group of five LEDs pass through the series-connected
LEDs, so that the circuit consumes a total of only 20 mA when all 10
LEDs are on and consuming 10 mA each.

To understand the operation of the circuit, let's take the example
of IC1, remembering that only one output pin can be low at any mo-
ment. If pin 1 is driven low by an audio output signal, LED 1 goes on
and draws (say) 10 mA from the supply. If pin 18 goes low, series-

connected LEDs 1 and 2 both go on and each passes the same 10 mA of
current. Similarly, if pin 15 goes low, series-connected LEDs 1-5 all go
on and each passes the total of 10 mA that flows into pin 15 of theIC. If
pin 14 goes low only LED 6 is turned on by the IC and passes 10 mA into
the chip. This current flows via R1 and Q1 base, however, so Q1 con
ducts and turns on constant-current generator Q2, which, in turn,
draws 20 mA (say) through the whole of the series-connected LED 1 to
LED 5 'bar’; six LEDs are thus driven on under this condition and the cir-
cuit consumes a total of 20 mA. Similarly, if pin 10 goes low the whole
LED 6 to LED 10 ‘bar is driven on by the chip and the LED 1to LED 5
‘bar is driven on by the constant-current generator, so all 10 LEDs are
on and the circuit consumes a total of only 20 mA.

The search circuit is quite simple. To understand its operation,
assume that the link is broken. Capacitor{s) C7 is a low-leakage tan-
talum type and is used to store a tuning voltage that can be fed to pin 1
of the 7254 tuner module via the 1C3 highimpedance unity-gain buffer
amplifier and via SW4. Transistors Q5 to Q8 are all wired as low-level
constant-current generators and can be used to charge or discharge C7
via ‘search’ buttons PB1 to PB4 and thus scan the frequency band of
the tuner module. When the buttons are released, C7 tries to store the
tuning voltage, but in practice the voltage slowly leaks away via the
capacitor imperfections and the operating frequency of the tuner very
slowly decays downwards. The ‘lock’ section of the circuit is driven
from the pin 5 and pin 10 outputs of the 7254 module. These pins are

intended to drive an analogue tuning meter. If you connecta sensitive

volt or current meter between these pins in the polarity shown (it is
recommended that you do so to check circuit operation) you'll find
that the meter will normally give a positive reading, but that the
reading will null or go slightly negative when the 7254 module is
precisely tuned fo a reasonably strong broadcast station. In our circuit,
the pin 5 and 10 outputs of the tuner module are fed to voltage com-
parator 1C4 via a simple filter network in such a way that the 1C4 out-
put goes high when a station is not present or is off-tune, but switches
low when a reasonably strong station is correctly tuned. Thus, whena
station is not present the high output of 1C4 slowly charges C7 via R19
and D5 and causes the 7254 tuning voltage to slowly increase as the
module ‘searches’ for a station. Under this condition search LED 22 is
driven on via R22. Q9 is also driven on via R21 and turns lock LED 23
off. When a reasonably powerful station is located and correctly tuned
the output of 1C4 switches low, so C7 is no longer charged via R19. D5
is back-biased under this condition, so C7 does not discharge back into
1C4. Simultaneously, LED 22 and Q9 are disabled and lock LED 23 is
driven on via R20. Once a station is "locked’ in this manner, C7 very
slowly discharges via leakage currents, so the tuning voltage slowly
decreases. As soon as a station goes fractionally off-tune, however, the
1C4 output switches momentarily high and generates a brief ‘correc-
tion’ or ‘re-charge’ pulse which brings the C7 tuning voltage back up to
the correct value. This action is indicated by a brief flash of LED 22.

Note in the IC4 comparator circuit that a small amount of
hysteresis is provided by R23. Also note that the trip point of IC4 can
be varied over a narrow range with PR2, to compensate for slight off-
sets in the pin 5 to 10 outputs of the 7254 module and allow correct
locking to be obtained. If a circuit fails to lock correctly, it may be that
the offset of these outputs is excessive. This effect may be overcome by
wiring a shunt resistor (value determined by experiment) between the
relevant pins of the tuner module.
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The power supply board — couldn’t be simpler.
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PARTS LIST

BRACKET FM Module and Tuning Scale
Resistors all ¥4 W 5%
R1,2 1k5
R39 1 680R
R4 3k3
R5 4k7
R6 22k
+ R7 220R
R8,10,12 1k0
R13 10k
PIN 1OF
AL RS MODUEEREERBIT10Y Potentiometers
PR14 100k ¥%in. 20-turn cermet preset
Fig.7 (above) Component overlay of the LED tuning scale. PR5 470R miniature horizontal preset
RV1 100k 10 turn linear
Capacitors
a 1000u 25 V electrolytic
v C2 100u 16 V electrolytic PCB type
+12v Cc3 4u7 35 V tantalum
Semiconductors
1C1 7812
1€2,3 LM3914N
BR1 50 V 1A bridge rectifier
LED 1 TH209
LED 2-21 square LEDs (yellow)
Miscellaneous
T1 6-0-6 12 VA transformer
SW1-3 SPDT miniature toggle
Swi4 2 pole changover interlocking push button (6-way
assembly)
SW5 DPDT miniature toggle (optional)
H 1A
Fig.8 (above) Component overlay of the PSU. Zgz:etrs%( 2r]nodule (see Buylines), PCB ‘A’, fuse and holder, phono
And this is how the whole jigsaw goes together (below).
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PROJECT: Audiophile FM Tuner

FROM
PIN 12

Fig.9 Component overlay of the stereo audio level indicator.

FROM TUNER
MODULE

+}
10 (-}

PARTS LIST

FROM PCB ‘A’ (B)

POSITION 6 SWa
PB123&4

ov
LED 22 CATHODE

PB3
FROM PCB ‘A’ (A)

PB4

NC e

¥

LED 23 I LED22

CATHODE | ANODE
LED23
ANODE

Fig.10 Component overlay of the auto search-lock network.
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PIN 15
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v

Fig.11 Component overlay of the signal strength meter.
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INPUT FROM

Stereo audio level indicator

Resistors all aW 5%

R1,4,10 470R

R2,5 4k7

R3,6 220R

R7,12 12k

R8,11 100k

R9 100R

R13 330R

Potentiometers

PR1 1k0 miniature horizontal preset
Capacitors

C1,2 4u7 35 V tantalum
C36 470n polycarbonate
C4,5 1n0 polycarbaonate
Semiconductors

IC1,2 LM3916N (see Buylines)
Q1,3 BC212L

Q24 BC182L

D1-D4 1N4148

LED 1-20 square LEDs (red)
Miscellaneous

PCB'D’

Auto search/lock

Resistors all 4 W 5%

R14,21 10k

R15 390k

R16 39k

R17 120k

R18 12k

R19 1M5

R20,22 560R

R23 10M

R24,25 56k

Potentiometers

PR2 10k miniature horizontal preset
Capacitors

C7a,b 47u 16 V tantalum

cs8 100u 25 V electrolytic
9 220n polycarbonate
c10 470n polycarbonate
Semiconductors

1C3,4 CA3140

Q5,6 BC212L

Q789 BC182L

D5 1N4148

LED 22,23 TH209

Miscellaneous

PB14 momentary push buttons (see Buylines)
PCB ‘B’

Signal Strength Meter
Resistorsall 4W 5%

R26-35 820R

R36,37 2k2

R38 680R

R39 150k

Potentiometers

PR3 1k0 miniature horizontal preset
Capacitors

1 2u2 35 V tantalum

Semiconductors

IC5 LM3914N

LED 24-33 square LEDs (green)
Miscelianeous

PCB'C'.
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PROJECT: Audiophile FM Tuner
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The tuning scale is mounted above the switch assembly, which takes care
of manual and auto timing. The search and lock indicators can also be
seen.

———

b : : 8

When using the auto search-and-ock facility, note that the
circuit always scans (searches) to the right and will only fully
lock on to signals of reasonable strength (it may temporarily
lock to weak signals). To rapidly locate a required station, the
search buttons may be used to set the tuning scale slightly to
the left of the known position. The search buttons can also be
used to unlock from an unwanted station. Also note that the
AFC facility must be turned off when the auto search-and-lock
circuit is in use.

Stereo Audio Level Indicator

The stereo audio level indicator is an optional item and
gives an attractive visual indication of the tuner’s audio out-
put signals. The circuit is built on PCB’D’ and uses 10 square
LEDs on each channel. These LEDs are mounted vertically on
the PCB, their heights being adjusted in the same way as for the
signal strength indicator board. When construction is com-
plete, wire the unit into place (connect its O V rail directly to
the power supply common terminal) and give the unit a func-
tional check. PR1 (on PCB ‘D) is simply adjusted so that the
display does not run off the scale when strong peak audio
signals are present.

Casing The Tuner

When all of the modules have been fully tested on the
open bench they can be fitted together in a suitable cabinet,
noting that all supply connections must be taken directly to
the power supply module (to avoid hum loops, etc). If you
decide to use the ‘Classic {1 case that we have used in our pro-
totype, note the following constructional points.

The ‘Classic 11’ case is provided with PCB mounting slots
and these are used to hold the power supply and the signal
strength and audio level boards in place. The basic 7254 tuner
module, the SW4 PCB, the search-and-ock board (PCB‘B")and
mains transformer T1 are all mounted on the case baseplate
with % inch stand-off pillars. The tuning scale (PCB ‘A’) is
mounted on the front panel with angle brackets that are epox-
ied to the rear face of the panel. ET]

SUBSCRIPTIONS

......

ETI 1980 available from your
newsagent every month.

Forget to buy it this month? Or is your
newsagent sold out?

Why worry when ETI gets to the shop? Sit
back and wait for it to come to you.
Take out an ETI Subscription. For only

£10.00 we'll send you twelve issues of ETI A

To claim your years' supply of ETI,
send your PO or cheque direct to

ETI Subscriptions
MAP Publications
PO Box 35

Bridge Street
Hemel Hempstead
Herts.
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CAMBRIDGE LEARNING secr-insTrucTioN courses

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

Understand Dipital Electronics

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

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

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £7.50

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

‘Everyone can learn from it - students, engineers,

housewives, scientists. Its four A4 volumes consist of:

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

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

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

Book 4 Introduction to pulse driven circuits; R-S and J-K flip tiops; binary counters; shift
registers; half-adders.

DESIGN OF DIGITAL SYSTEMS £13.50

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

Book 1 Octal, hexadecimal and binary number systems; conversion between number
systems; representation of negative numbers; complementary systems: binary multiplication
and division.

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

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

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

Book 6 Structure of calculators; keyboard encoding; decoding display data; register
systems; control unit; program ROM; address decoding; instruction sets; instruction
decoding; control programme structure.

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

Flow Charts and Algorithms

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

THE ALGORITHM WRITER’'S GUIDE £4.00

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

hobbyists,

GUARANTEE No risk to you.

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

CAMBRIDGE LEARNING LIMITED, UNIT 17
RIVERMILL SITE, FREEPOST, ST. IVES, HUNTINGDON,
CAMBS., PE18 4BR, ENGLAND.

TELEPHONE: ST. IVES (0480) 67446

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

Microcomputers are coming - ride
the wave! Learn to program.

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

COMPUTER PROGRAMMING IN BASIC
£10.00

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

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

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

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

THE BASIC HANDBOOK £11.50

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

A.N.S. COBOL £5.90

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

SRR
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ORDER FORM

Please send me the following books:-

Digital Computer Logic & Electronics @ £7.50

Design of Digital Systems @ £13.50

...... Algorithm Writer's Guide @ £4.00

. Computer Programming in BASIC @ £10.00

... BASIC Handbook @ £11.50

ANS COBOL @ £5.90

............ Your Bookist (Free)

| enclose a *cheque/PO payable to Cambridge Learning Ltd.

{*delete where applicable)

Please charge my:

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

Credit Card No.. ... . ...

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

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

Cambridge Learning Limited, Unit 17, Rivermill Site
FREEPOST., St. lves, Huntingdon, Cambs PE18 4BR, England.
(Registered in England. No. 1328762)
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IN A RANGE OF

15

TYPES

We use advanced winding technology to make our toroidal transformers. They
have only hallthe weight and height of their laminated equivalents and are
appreclably more efficient. Qur toroidals cost virtually the same as the older types
which they are rapidly replacing. Induced hum is reduced by a factor of ten.
Supplied with rigid mounting kit with centre bolt, steel and neoprene washers.

30w wegnonskg E4.T1 | 160w wimmrsea™ £8.88
(+£1.00p.p. +0.86 VAT) (+£1.40p.p. + £1.54 VAT)
SECOB‘; DARY SECONDARY

type SECONDARY SECONDARY [, .-
RMS VOLTS RMS CURRENT RMS VOLTS RMS CURRENT
X010 6+6 2.50 5%012 12+ 6.6
X011 9+9 1.66 5%013 15415 53
0E e 13 Xos  pua i
X014 18+ 18 083 3X016  354%% 3.20
X015 22+22 0.68 5%017 30+30 266
X016 25425 0.60 5%018 35435 2.28
X017 30+30 0.50 g;((g%g 1 %g Lis
50" 80mm dia. x 35mm £ 5 19 5X030 240 0.66
Weight 0.9 Kg .
4 (+£1.10p.p. +0.94 VAT) 110mm dia. x45mm
X010 6+6 416 225" Weight 2.2 Kg £lo-59
%8 é 134?2 %(7)5 (+£1.50p.p.+£1.81 VAT)
+ 1
- 2X013 15+15 166 gXO}‘* lg*%g 6.25
X014 18+ 18 1.38 ;golg 22 3.1
X015 22+22 113 gxo g 45523 3-50
X016 25425 1.00 g g} 3030 e
X017 30+30 0.83 exoza o 4g it
X028 110 0.45 s§oza O o
X029 220 e 6X02 220 08
2X030 240 020 25 L

90mmd:a.x30mm £51 .
80 wemirio ™ £5.16 | 900y, somm e wsiom g19 97
(+£1.60p.p. +£2.08 VAT)

ST i
+ .
3%012 3+12 333 xole ez 200
3X013 15 2.66 7X018 35435 4.28
3X014 18+18 2.22 7X026 40+40 3.75
3X015 22+ 22 181 7X02 454+ 45 3.33
3X016 25+25 1.60 L 7X028 110 2.72
g)}gg% 301 s 30 Hg 7X029 220 1.36
2 e o 7X030 240 1.25

3X030 240 .
lz 07] _33:;:’11’32} 4gOmm £6 12 500'] é:’g’i’;':lzl; ; 6omm £16 . 3 5
. L]

€1.70p.p. + £2.71 VA
(+£1.30p.p. +£1.20 VAT) (¢1.70p.p n

o
X
w

8X017 30430 8.33
4%011 9+9 566 8X0l8 35435 714
4X01 12412 500 8X026 40440 625
X013 1541 400 X025 45145 §58
X0l 18413 333 8%03 50+50 500
4015 22122 272 8X028 110 454
4X0l6 25425 740 8029 220 231
g0l 3030 209 8X030 %40 2108
e o oo o 1.L.P. TOROIDAL TRANSFORMERS
4X030 240 030 ARE GUARANTEED FOR § YEARS
CHOICE OF 3 PRIMARY INPUTS

LL.P. Toroidal Transformers are available in choice of 110V, 220V, 240V, coded as
follows: (Secondaries can be connected in series or parallel)
For 110V Pnmary insert 0 in place of "X" in type number.
For 220V Pnimary (Europe)insert | in place of "X" in type number.
For 240V Pnimary (U.K.)insert 2 in place of “X'* in type number.
Example - 120VA 240V 15+ 15V. 44 =42013.

» CUSTOMER DESIGN ENQUIRIES INVITED.
QUANTITY PRICE LIST AVAILABLE.

FREEPOST facility.(U.K. only).
Simply address envelope ta FREEPOST to address below. NO STAMP REQUIRED.

TO ORDER ¢nclose cheque/Postal Order/Mone Orderfamble tolLP
Electronics Ltd or quote your ACCESS or BARCLAYCARD
account No. To pay C.0.D. add £1 extra to TOTAL value of order.
Also available from ELECTROVALUE and MARSHALLS.

) L. BP trANSFORMERS

Adivisionof 1.L.P. ELECTRONICS LTD.
FREEPOST T4 GRAHAM BELL HOUSE ROPER CLOSE
CANTERBURY CT2 7EP
Phone (0227) 54778 Technical (0227) 64723 Telex 965 780

CAR ENTERTAINMENT
BARGAINS

Show us that you could have purchased for less within one month
of your purchase and we will refund the difference!

@ STEREO CASSETTE/RADIO.
MW and Stereo FM radio and Stereo
Cassette Player, 8 watts per channel,
lockable fast forward and autostop.
Includes fitting kit and FREE
SPEAKERS. Soid eisewhere for up|
to £85 (believe jt or not). OUR/
PRICE £45 (+ £1.50 post). {For|
negative sarth cars only).

® PYE 7-CHANNEL STEREO
GRAPHIC EQUALISER/
BOOSTER AMPLIFIER. 17
watts R.M.S. per channel.
Frequency response 20Hz to
30,00Hz. = 12dB cut/boost on
each channe!. Complete with fit-
ting kit. You would pay at least £45
elsewhere. OUR PRICE £28 (+
£1.20 post).

o O

ELECTRIC ANTENNA. Wing’
mounting, including switch and fit-
ting kit. OUR PRICE £10 {+ £1.20
post).

SUITABLE SPEAKERS FOR
EQUALISER. Adjustable angle,
shelf-mounting, power handling 30
watts max. OUR PRICE £16 per pair
{+ £1.20 post). .

PLEASE NOTE: These goods are ready built units. All goods
guaranteed one year. 10-day money back offer on all undamaged
goods. Goods ex-stock at time of going to press. Send SAE for
details.

MINIKITS ELECTRONICS LTD.

88H Hainault Road, Leytonstone, London E11 1EH

MC-3L+FORMULA 4 MkIlI ©
The best value in state-of-the-art pickup

Geometry optimised for 12*' LP Discs.
Stevenson, ‘Wireless Worlc,” May & June, 1966

The only variable mass damped arm
for high or low compliance Styli.

Reviewed by John Borwick — Feb. ‘79 Gramophone. w

; MC-2C High OQutput Moving Coit
MOVING COIL Cartridge MC-3L.
CARTRIDGE

T24 Universal
MmC Trans- Super-polished special line
former, the contact nude diamond
quietest best stylus for maximum infor-
step-up avail- mation retriaval.

able

REVIEWED BY REG. WILLIAMSON, SEPT. '79 ‘HI-FI FOR
PLEASURE’ and GEOFFHGILES DEC. '79 ‘PRACTICAL
I.FI’

No step-up required.

Alignment Protractor MK. Il e e

Improve your stereo image. £n-
ables correct setting of all pick-up arm
and cartridge combinations. Meas-
ures tracking accuracy over entire disc
surface with Steveson zero error i B
points for minimum distortion. ————

Devised by Percy Wilson M.A ,
Original 'Hi-Fi News' Review avail-

able.
MAYWARE LTD. (Dept. ET1)
P.O. Box 58, Edgware, Middiesex HA8 SUH
Tel: 01-958 9421
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STEREO CASSETTE TAPE DECK
ASSEMBLY. Comprising of a top panel
assembly and tape mechanism coupled to
a record/play back printed board assem-
bly, Supplied as one complete unit for
horizantal installation into cabinet or
console of own choice. Brand new, ready
built and tested. Features: Pause, con-
trol, auto stop, 3 digit tape counter,
illuminated twin VU meters with in-
dividual record, level controls, secondary
inputs _for twin microphones. Input Sen-
sitivity: 6 MV (with level control set at
max). Input Impedance: 47 kOhms.
Output Level: To both left and right hand
channels 150 MV. Output Impedance:
< 10k. Signal to noise ratio: 45 dB
nominal. Power Supply Requirements:
12V AC at 300M/A. Connections: All
connections to the unit are via a wander
lead terminated with a nine pin plug
(socket provided). Dimensions: Top
panel — 11%:in x 6%in. Mechanism fits
through a cut out 5%in x 10%in. Clear-
ance required under top panel 2%in.
Supplied complete with circuit diagram
etc. Price £30.50 plus £2.50 postage
and packing. Suitable mains 12-volt
transformer, £3.00.

6 piano type keys
IR
NEW RANGE POWER 2,
LOUDSPEAKERS (16, 12* and 8").
These loudspeakers are ideal for both hi-fi
and disco applications. Both the 12" and
15" units have heavy duty die-cast chassis
and aluminium centre domes. All three units
have white speaker cones and are fitted with
attractive cast aluminium {ground finish)
fixing escutcheons
Specification and Price: —

15’ 100 watt. impedance 8ohm
50 oz. ‘magnet. 2 aluminium voice coil. *
Regonant Frequency 20Hz, Frequency Res-
ponse to 2.6KHz. Sensitivity 37dB. Price
£32 each. £2.00 Packing and Carriage
each.

12 100 watt. Impedance 8 ohm. 50 oz. magnet. 2'' aluminium voice coil,
Resonant Frequency 25Hz Frequency Response 10 4KHz. Sensitivity 9bdB. rrnice
£23.70 each. £2.00 Packing and Carriage each.

8" 50 watt. Impedance 8 ohm. 20 oz. magnet. 1'* aluminium voice coil. Resonant
Frequency 40Hz. Frequency Respanse to 6KHz. Sensitivity 92dB. Price £8.90 each.
£1.00 Packing and Carriage each.

PIEZO ELECTRIC TWEETERS — MOTOROLA

Join the Piezo revolution. The low dynamic mass {no voice coil) of a Piezo
tweeter produces an improved transient response with a lower distortion level
than ordinary dynamic tweeters. As a crossover is not required these units can
be added to existing speaker systems of up to 100 watts (more if 2 put in
series). FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH
TWEETER. Type A’ 3in round with removable
wire mesh. ldeal for bookshelf hi-fi
speakers. Price (Type 'A’) £3.45 each.
Type ‘B’ 3%zin super horn. For general
purpose speakers disco and PA sys-
tems, etc. Price £4.35 each.

Type ‘C’ 2in x 5in wide dispersion
horn. For hi-fi systems and quality disco
etc. Price £5.45 each.

Type ‘D’ 2in x 6in wide dispersion
horn. Frequency response extending
down to mid-range (2000 c/s) suitable
for hi-fi systems and quality disco. Price
£6.90 oach.

Post and Packing, all types, 15p each
(or SAE for Piezo leaflets).

Type 'D*

Type 'C

of B.K. ELECTRONICS thq, o |
A SOUND CHOICE 5 Qr

* PROMPT DELIVERY * PRICES INCLUDE V.A.T. x AMPLE STOCKS
A PERSONAL SERVICE FROM A S

o

GEC AM/FM STEREO TUNER
AMPLIFIER CHASSIS. Originally
designed for installation into a music
centre. Supplied as two separate built
and tested units which are easily wired
together. Note: Circuit diagram and
interconnecting wiring diagrams sup-
plied. Rotary Controls: Tuning. on/off
volume, balance, treble, bass. Push-
button controls: Mono, Tape. Disc.,
AFC, FM (VHF), LW, MW, SW. Power
Output: 7 watts RMS per channel, at
better than 2% THD into 8 ohms. 10
watts speech and music. Frequency
Response: 60Hz-20kHz within + 3dB.

thandar

BY SINCLAIR

FIRE ALARM CENTRAL CONTROL UNIT (S.1.C.)
Ideal for Fire or Burglar Alarm Systems

Responds to normally open or closed

»

switches {or smoke detectors etc.)

»

»

elc.

»

alarm.

¥

approx. 11" x 72" x 4"
* 240v AC operation.

Price £18.50 + £3 postage and packing.

LOUDSPEAKER

High quality full range 8'* loudspeaker.
15 watts RMS 8 ohm. Rolled surround

with aluminium certre dome

Price £3.75 each + 75p Postage and

Packing each.

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY

* SAE for current lists. % Official orders welcome. * All prices include VAT. % Mail order oni
energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.

VISA

MALL EXPANDING COMPANY

Complete with an internal EXIDE lead acid
accumulator (dry charged) as a back-up for
mains failure. This is trickle charged

6v-2 amp output for Fire/Burglar alarm,

Re-set button for silencing Fire/Burglar
Internal buzzer which sounds if re-set button

if pressed untif initiating switch is cleared.
* Wall mounting. complete wilh red case,

y. * All items packed (where applicable) irf special

STOQK 15y

Tape Sensitivity: Output — typically
160 mV. Input — 300 mV for rated
output. Disc Sensitivity: 100mV (cer-
amic cartridge). Radio: FM (VHF),
87.5MHz — 108MHz. Long wave
145kHz — 108kHz. Medium wave.
520kHz — 1620kHz. Short wave.
5.8MHz — 16MHz. Size: Tuner —
2%in x 15in x 7% in approx. Power
amplifier — 2in x 7 Vain x 4'%in approx.
240V AC operation. Supplied complete
with fuses, knobs and pushbuttons, and
LED stereo beacon indicator. Price
£23.50 plus £2.50 postage and lack-
ing.

JVC TURNTABLE. JVC Turntable
supplied complete with an Audio Tech-
nica AT10 stereo magnetic cartridge.

* 'S’ shaped tone arm.

* Belt driven.

* Full size 12in platter.”

* Precision calibrated counterbalance
weight (0-3 grms )

* Anti-skate (bias) device. Nylon thread
weight.

* Damped cueing lever.

* 240V AC operation, (50Hz2).

* Cut-out template supplied.

Size — 12%in x 15%in (approx).

Price £28.50 plus £2.50 postage and
packing.

AVAILABLE EX STOCK
PHONE (0702) 527572
or large s.a.e. for leaflets etc.
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DESIGNER'S
NOTEBOOK

Ray Marston devotes this month’s Notebook to a discussion of special
applications for 555 or 7555 astable circuits.

part, the ICM7555, can readily be used as a highly stable

and cost-effective astable multivibrator. Usually, the
device is merely used to generate simple square waves, but in
practice it is readily capable of performing some fairly fancy
tricks: it can, for example, be used to generate useful ramp and
sine waveforms and can be gated on and off in a variety of
ways.

Gating The 555/7555 Astable

The 555/7555 astable can be gated on and off in a variety
of ways, to produce a variety of output waveforms. Figure 1
shows the basic connections and the equivalent circuit of the
standard 555/7555 astable, it is necessary to understand the
operation of this basic circuit in order to appreciate the action
of the various gating methods. In the following discussions, a
12 V supply rail is assumed in all circuits.

The first point to note about the Fig. 1 equivalent circuit is
that the IC contains a threetesistor potential divider, two
voltage comparators, a flipflop, a transistor and an output

- buffer. The divider ratios are such that one-third of the supply
voltage (ie. 4 V) is set on the lower comparator and two-thirds
of the supply voltage (ie. 8 V) is set on the upper comparator.
The circuit action is such that, in each operating cycle, C1 first
charges up to 8 V through R1-R2, at which point the upper
comparator activates the flipflop and turns the pin 7 tran-
sistor on; the transistor then discharges C1 through R2 until the
C1 voltage falls to 4 V, at which point the lower comparator
activates the flip-flop and turns the pin 7 transistor off, causing
C1 to recharge through R1-R2. The operating cycle is then
complete and repeats ad infinitum. A ramp waveform with an
amplitude that swings between 4V and 8V is generated
across C1 and a rectangular waveform is generated at output
pin 3.

T he old-fashioned 555 timer, or its modern CMOS counter-

-
———=dg—— +12v
égg E
k — e QA e e —

| 5k0 RESET 1
7

L
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AL
]}

COPYRIGHT MODMAGS Ltd

K|

Fig.1b Equivalent circuit of the 555-type astable muitivibrator.

The conventional way of gating the 555/7555 astable is
with the pin 4 reset terminal, as shown in Fig. 2. When this pin is
pulled to ground (by a 1kO resistor), the flipflop output is
driven high, thus discharging C1 through R2 and the transistor
and also driving the pin 3 output low. The resulting circuit
waveforms are shown in the diagram. Note that, when the
astable is gated on, the first half cycle is considerably longer
than the succeeding half cycles. Also note that, when the
astable is first gated off, the C1 voltage takes a substantial
time to decay to zero. The pin 3 output is zero under the off
condition.

+12v

+12v J
ON sw1

OFF'

OoN e

——-] l—-l' H I-—] 12v
B

© COPYRIGHT MODMAGS Ltd

ov
©COPYRIGHT MODMAGS Ltd

Fig.1a Basic circuit of the 55-type astable multivibrator.
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Fig.2 Conventional way of gating the 555 astable, with resultant waveforms.
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+2v

20

({€)COPYRIGHT MODMAGS Ltd
Fig.3 Basic method of gating the 555 astable using C1, with resultant
waveforms. Note that the period of the first half-cycle is longer than that of the
succeeding half-cycles.

‘;3, (©)COPYRIGHT MODMAGS Ltd

Fig.;i Modification of the C1 gating scheme, giving constant-period half-
cycles.

Alternative Methods

One alternative method of gating the 555/7555 is shown in
Fig. 3. Here, when the circuit is gated on, D1 is back-biased and
the astable operates in the normal way, but when the circuit is
gated off D1 shorts out C1 and pulls point A to ground; in prac-
tice, of course, SW1 can be replaced by an electronic swit-
ching waveform (the output of a CMOS gate, etc.) Note in this
circuit that, when the astable is gated on, the first half cycle is
again considerably longer than the succeeding half cycles, but
that the C1 voltage falls abruptly to zero at gate-off. Also note
that the pin 3 output is high in the off state.

e FEATURE

OFFp| ON
|I<- *l.‘__.!
'

: ]
'
l“ 1

._mmj.--nv
<--0v

1

©COPYRIGHT MODMAGS Lid

-0
ov

Fig.6 The voltage-controlled astable produces an output only when V ex-
ceeds two-thirds supply (8 V in this example).

Fig. 6. Here, the circuit produces output waveforms only when
the input voltage exceeds 8 V. The circuit can be made to trig-
ger atother levels by giving the op-amp an appropriate voltage
gain factor.

Finally, an alternative method of gating the 555/7555
astable is shown in Fig. 7. Here, the circuit is gated off by driv-
ing the C1 voltage above 8 V by D1. A feature of this circuit is
that its ‘B’ output is low under the off condition.

Asymmetrical Astables

The basic 555/7555 astable generates near-symmetrical
output waveforms, provided that R2 is large relative to R1 (giv-
ing nearequal C1 charge and discharge time constants).
Figures 8 to 10 show alternative methods of generating non-
symmetrical waveforms. In Fig. 8, C1 charges through R1-R2
but discharges through R2 in parallel with R3-D1, to produce
the waveforms shown. In Fig. 9, C1 charges through R1 and R2
in parallel with R3-D1, but discharges through R2 only; this cir-
cuit is useful for providing narrow output pulses at the ‘B’ ter-
minal.

Finally, in Fig.10, C1 charges through R1R3-D2 and
discharges through D1-RV1-R1-R2, to produce narrow output
pulses at the ‘B’ terminal. This circuit is useful for generating
variable-frequency constant-width pulses.

Figure 4 shows how the above circuit can be modified so
that the duration of the first half cycle is almost equal to that
of the succeeding half cycles. This is achieved by choosing the
R3-R4 values so that the C1 voltage is only a fraction below 4 V
(one-third of supply voits) under the off condition. A substan-
tially different set of waveforms can be obtained by choosing
the R3-R4 values so that the C1 voltage is a fraction below 8 V

§
(two-thirds of supply volts) under the off condition, as shown in "

Fig. 5.

12V

-0

- OFF —# 4———ON ———p o——— OFF —

655
OR
1CM7555

1
|
1
{
'
P
1
!
T
l
1

ov

«)  {©COPYRIGHT MODMAGS Ltd

ov
Fig.5 This slight modification of the C1 gating scheme produces a con-
siderable change in the circuit output waveforms.

it should be appreciated that the 555/7555 astable can on-
ly oscillate if its timing capacitor (C1) is free to swing between
the 4 V and 8 V switching levels. This simple fact makes it
possible to voltage-gate the astable by using the circuit of
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Fig.7 This C1 gating scheme produces a ‘B’ output that is low in the off condi-
tion.

R3
10k

R2
100k

©)COPYRIGHT MODMAGS Lid

Fig.l:) IA method of producing a non-symmetrical fixed-ratio from the 555
astable.



FEATURE: Designer's Notebook

Fig.9 Alternative method of producing a non-symmetrical fixed-ratio output
from the 555 astable.

555I7555 Sine Wave Generation

Figure 11 shows how a sine wave signal can be obtained
from a 555/7555 astable. Here, the symmetrical ramp
waveform of C2 is buffered by Q1 and then AC coupled to the
R1-R2-D1-D2 divider/limiter network. This network attenuates
the ramp signal and then non-inearly removes the ramp’s
positive and negative peaks, to produce a sineshaped
waveform of about 1 V peak-to-peak amplitude at the output
terminal. The distortion level of the resulting sine wave is
typically of the order of 3% and its frequency can be varied
from a few cycles per minute to several hundred kilohertz by
suitable choice of the C2 value.

+12Vv

RV1 AT MAX

RV1 AT MIN

(©)COPYRIGHT MODMAGS Ltd

NOTE:
D1& D2 ARE 1N4148

Fig.10 A method of producing a non-symmetrical variable-ratio output from
the 555 astable.

+12v

~0
R4
%2
7
555
OR
Ry} ICM7555
2
RS
a7 i
A2 ¢
SO m 1 Sy
10k 12k =
o D1 |02 “T 1000
-

NOTE: ov
D1 & D2 ARE 1N4148

TN RT T T oep— s — = — 40VE

W

B Y0 U o JE e —

©)COPYRIGHT MODMAGS Ltd

Fig.11 A 555 sine-wave generator with a range of 83 Hz to 1.4 kHz (via R1).
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Fig.12 A method of amplitude-modulating the pin 3 output of the 555 astable
in music and sound generator applications.
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Fig.13 A medification of the Fig.12 circuit to give extended decay times and a
buffered output.

AM Output

Figure 12 shows how the pin 3 square wave output of the
555/7555 astable can be amplitude-modulated to produce the
typical attack-hold-decay envelope of a simple musical instru-
ment or of a special-effects sound generator. The heart of the
unitis the diode AND gate, or mixer, formed by D1-D2-R5. One
input of this gate is fed from the output of the astable via
R3-R4 and the other from across R6. The basic action of this
gate is such that (ignoring the diode volt drops) its output
amplitude is equal to the lesser of the two inputs.

Thus, when D1 is fed with the square wave output of the
astable, the peak output of the unit will be zero when the R6
voltage is zero, or 5 V when the R6 voltage is 5 V, etc. In our cir-
cuit, R6 is shunted by electrolytic capacitor C2. Thus, when
PB1 is pressed, a large voltage is applied to R6 and a large-
amplitude square wave output is available. When PB1 is
released, the R6 voltage and the square wave output
amplitude decay exponentially to zero (with a time constant
of R6-C2), as shown in the diagram. The R3-R4 network is used
to apply asslight offset bias to the rectangular input waveform,
to ensure a full cut-off of the output waveform after PB1 is
released.

Finally, Fig. 13 shows how the above circuit can be
modified to give extended display times (via emitter follower
Q1) and a buffered audio output (via emitter follower Q2). ETI
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Fitzroy House, Market Place,
Swaffham, Norfolk, PE37 7QH.

TEL:(0760) 21627 TELEX 817912

DORAM ELECTRONICS LTD VAT Reg: 324 5604 75

Projects for beginners PROJECT PACKS

Clap switch (79026) Responds from a hand clap to switch on an electrical appliance £6.60
SImrIe Sound effects(79077) Strange noises from a very simple circuit,loudspeakerincluded. £5.70
Pools predictor(79053) An analogue computer that may win you a fortune. ) £8.15
Talk Funny (80052) A ring modulator circuit that produces very strange results when fed with a human voice. £9.60
Pest Pester(80130) An electronic insect repellant. £2.35
Steam train sound effects (80019) Simulates the sound of steam and whistle. £6.50
Electronic Nuisance(80016) Makesan annoying noise, but onlyin the dark! £3.85
Cackling Egg timer(9985) An egg timer with a difference, it clucks like a hen. £7.20
New projects

Melody Maker (80502g_An electronic musical box that can play 27 tunes with org_an or piano-like quality. £23.50
LCD Counter (80117) Simple to construct frequency display for AM and FM bands. . £41.20
Linear Thermometer (80127) Simple but effective meter reading thermometer using a diode as sensor. £13.45
Precision Power Unit (80514) Produces accurate reference voltages at presetable current limits up to 2 Amps. £48.65
Programmable Slide Fader (81002) Mixes audio signals on tape with operation of two slide projectors. £46.50
Audio projects

Top-preamp (80031) Mini, all IC preampilifier for use with most poweramplifiers. £34.40

Topamp (80031) Hybrid audio power amplifier uses Philips modules for high fidelity performance. Two power levels:
OM931 (output 30 Watt) £18.50
OMS61 {output 60 Watt) £33.40

Stentor(79070) A high power portable amplifierfor PA use. £30.
Assistentor (7907 1) A preamplifier designed for Stentor which can also be used as a speech compressor for radio transmission. £7.
Parametric Equalizer(9897) A modular system of construction to suit your equalisation requirements.Filter section(9897-1) £6.45
Tone section (9897-2) £5.20
Elektornado (9897) A single board design thatcan be used as eithera single 100 Watt amplifier or two 50 Watt amplifiers. £19.50
UAA180 LED meter(9817) A two channelvoltage display unit £13.00
Peak Programme Meter(9860) Tobe used with UAA180 LED meter to give PPM display. £3.70
Audio Analyser(9932) An analyser that can pin point the deficiencesin an audiochain. £14.80
Stereo dynamic Preamp (80532} A low noise high quality disc preamplifier. £5.20
STAMP (80543) Supertiny amplifier with up to 1 Watt output. £3.75
Consonant(9945)Ahigh quality audio control ampiifier. . £34.65
Preconsonant(9954) A preamplifierfor the disc input of the Consonant. £5.75
Luminant(9949) Atwo channei LED display designed to show output levelsin the Consonant system. £20.70
Car projects
Car BatteryCharger (79517) Refiable and safe chargerfor afl types of lead-acid batteries. £21.70
Transistor Ignition (80082) The most significant advantages of other systems combinedinone. £20.45
Dipstick Probe (80102) Direct warning of high oil temperature. State long or shortdipstick required. £11.25
Intelligent Wiper Delay (80086) Can be set to produce delayed wipes atany predetermined interval, £15.85
Battery Protection (80109) Automatically switches off the head lamps of a parked car. £5.15
Battery Voltage Indicator (80101) LEDs indicate the condition of your battery. £6.85
Active Car Aerial (8001 8) Improves the sensitivity of AM and FM radio reception in yourcar. £13.85
Music projects
Chorosynth (80060) Acheap mini synthesizer. Send for details. £57.90
Elektor Vocoder(80060) TheflrstVocoderdesii;ned tobebuiltinkitform. 10 Channel modularconstruction. £162.50
Analogue Reverberation Unit(9973) Uses a SAD1024 which can produce adelay up to 100mS. £27.70
Guitar Preamp (7 7020) With three tone controls. £6.50
Projects for the home
Touch Dimmer(78065) Room lighting controlled by a single touch. £6.80
loniser(9823) Producesa high concentration of negative ions. ] £9.55
Loudspeaking telephone amplifier (9987) Amplifies without direct connection. £;;gg

Proximity Detector (9974) Detects by electric field change movement in a room.

Our Project Packs include the electronic components, the PCB, sockets and solder together with
assemblyinstructions. Cases, knobs etc can be supplied as extra itemsif required. This is only part of
our wide range of projects. See our catalogue for details of other projects that we can supply. You
can also ring our number between 12.30 p.m. and 1.30 p.m. any weekday for a recorded
announcement of any new items we have available. Send 4ﬂp for catalogue

gmév I ohRDER | ord DORAM

end a cheque or postal order to

ELECTRONICS LTD or write or ring with your — NAME
ADDRESS

Access account number. All our prices include VAT,
Overseas customers please deduct 15%. Please
add 40p to your order for postage and packing. An
answering service is available to take your orders
outside our normal office hours. Mail Order service
only.

a de boer company
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DIGITAL VOLTMETER POWERFET AMPLIFIERS

Some day all power amps will be made this way!

Very high qualil 80 watt and 120 watt designs (by Hitachi) offering wide bandwidths

FU"Y built and and very low distortions. Both are conservatively rated and can be used with supplies up
tested, ONLY to =70V. One P.C.B. serves-both designs. and an 80 watt unit can be upgraded by the
’

- simple addition of components. i
o All units come with substantial heatsink/ mounting brackets
4 £ 1 1. 9 5 VAT PFABO PFA120
: 80w into 82 (Vs=* 50V) 120W into 8(), (Vs== 55V)
. . . . +THD<=< 0.008%. $THD < 0.005%.
* Reads positive and negative voltages with a sensitivity S/N 120dB. S/N 120d8B. .
of 0 - +999mV and 0 - -99mV KIT £11.95. BUILT £13.95 ° KIT £18.85. BUILT £20.85

* Requires only single supply between 7 & 12 volts J‘::;r:‘m“lg‘r‘a’('e:'c:?ﬂ:taz;a|I audio frequencies. PFA120.
{220mA) :

45v-0-45v, 300Va Toroidal Transtormer £15 (£2 p&p)
. a _— e -
* High accturacv +0‘1A; +1 dl'glf . vDs | 1D PDISS CASORoL |08 P
* Large bright 0.43" high efficiency displays CHAN | max V| max A | max W Price 823882 s:: 4007 n:
* 4 readings per second sampling rate | BD5TZ b 60 115 10 85p CA3140E 48p 40118 17p
* Size only 41 x 95 x 10mm 89022 N 50 | i-5 10 80p DACOGENZ!O’ priFs &
g A ) vMP4 N 60 |20 25 1250p o©oMm2502 B85p 4069  17p
* Supplied with full data & applications information VN1OKM | "N 60 (0.5 1.0 §5p %333%? & 0 ;::
. ) VNG4GA | N 60 h25 80 750p nNes29  1asp 733 50p
This brand new, quality module manufactured by Autona VNG7AF | °N 60 20 15 75p gﬁg?gu 28p ;;Zos ;3’:
Limited (who are one of the U.K's fargest module manufac- 25449 3 140 17.0 1100 | 340p 1080p  78L12  29p
turers) means you can build accurate test equipment, multi- 2SI, N 49 JIZis.  fico 3308 e I BN I
meters, thermometers, etc. easily and at a fraction of the cost ] "I/p protected. tour selection. VN/VM 120.page Design 2102 80p
of ready-made equipment. Full details are provided showing ng, 45p. Heat clips/sink T0202 12p. T092 8p. T03
35p.
how to measure A.C. voltage, current, resistance and HI-FI ON TWO CHiPS SCOPE TRACE DOUBLER
temperature. HA12017 {Preamp 0.001% P.CB

}.C. Sockets {low

distortion 83dB S/N in phono Built. C/W s;\if.l_ .chan select,

Send your cheque or P.O.(£11.95+£1.79V.AT. +50p p. & p. application) 80p. HA1397 prof) choprate controls and instruc-
. 8 pin 10p, 14 pin
= £14.24) now to:- {Poweramp 20 watts in BQ 12p, 16 pin 13p. tions. Usetul display from DC 10

0.02% distortion {typ) 195p. TOMHz. Runs from 9v batiery
. Both with data and circunts. £9.95.

DOP‘. ET14 BUCKINGHAMSHIRE'S NEW VCA High quality design offers 201!,.1 (\)/aﬂ:; ?raocr: 2,5 ADC chip sct (DACOB,

RISCOMP LIMITED ELECTRONICS CENTRE attenuation from O0dB 1o 10R to 10M 730, DM2502. NE529) with data £9.

21 Duke Stast 8 mies o the M40 A e e
Princes Risborough 50 minutes from London e “BR J Heatsink for HA1388/1397
ircuit £2.50. 5
Bucks. HP17 OAT  Telephone: (084 44) 6326 _— S0p

30p post and packing Mail ocder only {0

- 148 Quarry Street
A Liverpool L25 6HQ

EX-STOCK DELIVERY By itwith Access J 2 w' RlM M E R Tel. 051-428 2651

Technical énquivies to 367 Green Lanes, London N4 1DY. Telephone. 01-800 6667
Overseas orders: Payment in sterling £1.00 p&p

Low noise Resistor

1 10 projects in every book!! .

1
IC TAMER PROECTS

The “110’ books have been acclaimed

by enthusiasts, students and engineers.
Each contains 110 different circuit
applications:Use them as project books
or as source books for circuit ideas.

110 CMOS Digital IC Projects for the Home Constructor 110 Operational Amplifier Projects for the Home Constructor

R. M. MARSTON 040800216 6 £3.95 R. M. MARSTON 0408001534 £3.95
110 Electronic Alarm Projects for the Home Constructor 110 Semiconductor Projects for the Home Constructor
R. M. MARSTON 0 408 00269 7 £3.95 Second Edition

R. M. MARSTON 0 408 003227 £3.95

110 IC Timer Projects for the Home Constructor
JULES H. GILDER 0408 00480 ¢ £3.95 110 Thyristor Projects using SCRs and Triacs
R. M. MARSTON 0408 00745 £3.95

110 Integrated Circuit Projects for the Home Constructor ~

Second Edition 110 Waveform Generator Projects for the Home Constructor
R. M. MARSTON 0 408 00309 X £3.95 R. M. MARSTON 0 408 003537 £3.95

Available from your bookshop or in case of difficulty direct from the publishers.

]’\]_ewnes. ‘Technical Books

=% \ Borough Green, Sevenoaks, Kent TN15 8PH
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PROJECT

Part 2: This month we continue the Polysynth project with details of the
motherboard and control boards. Design and development by Tim Orr

voltage controlled slew limiter for each pitch voltage
(Fig.10,11). The slew rate is controlled by the | .sc current
and the timing capacitor Cs.

Polyphonic portamento has been provided by using a

Slew Rate = | 45c
< Vv
B

An LM13600 OTA is used to charge and discharge Cs.

The OTA is contained in a feedback loop of two op-amps to

reduce the differential offset voltage change between the in-

put and the output. The circuit generates a voltage change of

about 100 uV overits full rangeof 0 to — 4V at all slew rate set-
tings.

& With the portamento pot fully clockwise, the pitch of the

notes will not be noticeably slewed. As the pot is rotated an- -

ticlockwise the slew limiting will become very obvious. At its
slowest rate, a four octave transition will take about 2 S.

X,

Volume Control

The audio outputs from all voices are mixed into 1C13,
Fig.10. This is a voltage controlled amplifier. With the master
volume control anticlockwise the output will be fully off.

Pitch Bend

The pitch bend joystick is shown in Fig.12. Note that the
offset lever has to be cut short to avoid fouling the pitch bend
plate. This lever is adjusted so that with the joystick in the cen-
tre, the voltage on the pot wiper is zero.

ETI JANUARY 1981

Panel Boards

Board PS5 generates all the common synthesiser para-
meters and PS6 the individual parameters. Most of the panel
controls merely generate DC voltages. However, there are
three modulation oscillators which are used to produce VCO
vibrato, VCF sweep and pulse width modulation of the VCO
square wave output. Note that the pulse width modulation
pots(RV2,4) are dual function. ’

Clockwise they are connected to the modulation
oscillator and anticlockwise they produce a manual control
ranging from one-to-one square wave to a very thin pulse. In
the centre of the pot movement there is a mechanical ‘click’.

A pseudo-random noise source (1C5,6) with a low frequen-
cy boost has also been included as a sound source. Boards PS5
and PS6 connect to PS4 via preformed 12” flexible jumper
links. Make certain that these links are clamped to the boards
with self-adhesive ribbon cable clamps, as these will take the
strain of the cables as they are flexed.

BUYLINES

Powertran Electronics can supply a complete kit of pirts for eachop- |
tion of the Transcendent Polysynth g

1voice £320
2voices £368
4 voices £464
4 voice expansion kit £295

All prices are exclusive of VAT.
Powertran Electronics, Portway Industrial Estate, Andover, Hants
SP10 3NM

Note: The price of the 4 voice éxpansion kit was shown incorrectly last
. month. The correct price is £295.
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- PARTS LIST : PS4

Resistors all 4 W 5% unless otherwise stated (o] 330p ceramic
R1,357 MO0 Cc13 1n0 polycarbonate
R24,6,8 1k5 C14,16,18,20,22 220n polycarbonate
R9 1k2 C1517,19,21 470p ceramic
R10,26,30,33,36,39 15k
R11,32,35,38,41 100k Semiconductors’
R12,17 1R0 2 W 1C1 723 (DIL)
R13 12k 2% metal oxide 1C2,12 741
R14 10k 2% metal oxide 1IC3 7905
R15,18 10k 0.5% metal film 1C4,5 1458
R16,20,21,27,29,31, 1C6,8,911 LF353
34,37,40 1ko 1C7,10,13 LM13600
R22,23,25 22k Q1,2 BC212L
R19,24,28 10k Q3 TIP30A
R42 T00R 1W Q4 TIP29A
R43 270k D1 nyv
- D2 5v1
Potentiometers D1,2,34 1N4002
RV33 10k linear (single axis joystick) D56 IN4148
PR1 10k cermet preset
Capacitors Miscelaneous
C1,234 1n0 ceramic PCB PS4, 8 off 8 pin DIL sockets, 14 pin DIL socket, 3 off 16 pin DIL
C5,6 2200u 25 V electrolytic sockets, 2 off heatsinks (RS 401-964 or equivalent), TV5 heatsink, con-
€7.9,10,11,12 10u 16 V tantalum necting pins, self-adhesive clips.
% MsMoe Mo r 5

- ~ ™ <

5 <) 5] <]

g S g 4 CUT OFF CUT OFF

Psa
ROTATE TO OFFSET POT "
4l
WIPER) TO PS4
o J © N o j o Lo A

STICK TWO SELF ADHESIVE RUBBER FEET ONTO THE METAL

BASE OF THE SYNTHESIZER UNDERNEATH PS4, THESE WILL HELP
TO LIMIT THE CONSIDERABLE FORCES GENERATED WHEN THE

VOICE BOARDS ARE INSERTED OR REMOVED FROM PS4
C COPYRIGHT MODMAGS Ld

Fig.2 Plugging in the voice boards could damage the
motherboard if it is not cushioned as shown.

(C)COPYRIGHT MODMAGS Ltd

Fig.4 Mechanical details of the joystick pitch bend control.

PITCH BEND MOUNTEO
ON KEYBOARD KEYBOARD

JOYSTICK

——— FAST
== = —- MEDIUM

o= §LOW

STICKY
cups

+
) ; R
PITCH /) i ;
g

VOLUME

[ L
{©)COPYRIGHT MODMAGS Ltd
TIME ——3»
TOPS4
Fig.3 The effect of variable slew limiting (portamento) on pitch Fig.5 Mounting the joystick pitch bend control (RV33) on the
vcﬁtage. end of the keyboard.
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R3

Fig.8 (right) Filter sweep circuit on
PS5 (0.1 Hz — 10 Ha).
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c4
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R29
Ryz0 100k
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VOLUME s
T 330n
+15V
R27
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—15v
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C1 r—_ VVV—~
150n
R1
o 47k
% 1458 { 1C1 3
+ % 1458 d
[
R4
56k RVS
e AAYA < 10k
FREQ
R5
100R
2
-15v 2
9 15
10k
R7
100k
R6
47
K 3
2
R10
270k
PULSE WIDTH FREQ
MODULATION
0.1Hz — 10Hz
R11
100R

10 Hz).

@

R15
3k9

+15V

PROJECT: Polysynth

Fig.6 (left) Circuit diagram of the
vibrato oscillator on Control Board
PS5 (0.5 Hz — 50 Hz).

Fig.7 Circuit diagram of the pulse width modulator on PS5 (0.1 Hz —

1C6

R22
_._..."_.._ 100k
c3
150n
R21
a7k
3
1
2 Ic4
R723 %
270k
RV1S
AN - 10k
FREQ
FILTER SWEEP
R24
SR 0.1Hz TO 10Hz

Fig.9 (left and below) Noise volume and resonance
control networks on PS5,

+15V 15V
RESONANCE
CONTROL
R33 m{(n
100R 10l @
+
- C7 +15V
10u
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PROJECT: Polysynth

+15V
—)

NOTE:
IC1, 2, 4 ARE 1458
1C3, 7'ARE 741
1C5'15 40708

1C6 IS 40068

Q118 BC182L

01,2 ARE IN4148
2D

LED118 0.2 GREEN

MASTER
VOLUME

—15V
4 o8 +15V
¥ O—o
9 2 o M
+15V
5 / DIy +15V —15v PR2
8 [ S—, | 1%%“
VCF MASTER CERMET
RVE RV1
i RVI0 ot 3 TRanspose
22k i
RV1 4& in
10k UF%_O vCo =1 ocH ?(;gk
ov 7 ver TRANSPOSE
D1 vco Al
A sws
1N4148 TRANSPOSE
Pi
ORTAMENTO ! +10CT
NEW B sw2 D2 Y
NOTE 1N4148 PR3
100k
CERMET
S15v
. R53
Fig.12 Volume, portamento and VCF control networks. 100k Sev
VOICE1 VOICE2 VOICE3 VOICE4 @ @”5\/ e
== | ’ R25 I
Tisv 478 +cs!
10u :
RV25
—_— Rvaz I e (0N
ARE ALL Toe=s
10k 1 2 2 1 2 2 @@
d & st 15V
15V ®@| ® @ ey :
NETE ©)COPYRIGHT MODMAGS Ltd l BV
ZD118 10V A '
LED1-4 ARE 0.2" RED BV PR1
ADSR L — 10k
i o= 0k avaa sz@E
10k
OFF ON 100 ZD1 Si
i— x4 + 5V1
SW13-16 c2 I ‘
OO o .
—15v
—_—>
RV12 RV14 RV18 RV21 v22 ] RV24
) s @ NG ) a7 fkf D)
Fig.13 RV25 to RV32 are the VCO1,2 controls on
control board PS6. M o o L
) Fig.14 ADSR networks on PS5.
—& N,
39 +15v +15V
—AAA —0
R4B N W5
100k 2 15V / . oiF
swa Y o0k oN
+16V / 20 sw9
O N/, WAVEFORM
2 SELECT1 VCF
WAVEFORM PITCH
SELECT 2 My - TRACK
R45 VCA VCF SO A A39
2 100k ADSR ADSR 47k
e TRACK TRACK sSW12
100k ©)
~15v
ON OFF ON OFF
Ty, on S0k ®
Fig.15 Waveform select networks for VCO1,2. SW11 SW10
i ) 3 ; ey WS SYNC
Next month; The Polysynth continues with constructional
details of the voice boards. ETI
—15v
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Aura Sounds &re the first compa o;?umﬁiilﬁ rarket Wersi

Organs and Kits.in the United Kingdom. Operating from modern
Showrooms we affer a complete, unique evaning and weekend tele-
phone support advice. We pride ourselves on our friendly and individual
sarvice. We markat Wersi products because we feel they are simply the best,

both: ‘in terms of quality and rolrabillty These' factors, togather with & frath MI D L AN D S'
qoproach are what have made Wom one. of the Ieadmg organ ‘manufacturersin L]

the world todsy. AURA SOUNDS AND WERS! = THE WINNING COMBINATION,

[IIumradb,elawam justa fow of the wida range of organs in stock. .o : Our Birmingham Showroom
B opens mid-November. See Wersi
organs and Heath hobbykits at:

- : Eoavan : 1729 Coventry Road, Sheldon
\ The SATURN W3T. (midway between the

The ultimate transportable organ, City and Airport)
featuring sophisticated rhythm
unit and built-in WE RS Voice.

"1 30 or 61 note Keyboards
and 30 pedals.

The COSMOS W58
The baby of the range, a
great instrument at a great
price. There are many optional..
extras and Cosmos can be easily
-assembled at home by the average
handyman.

Fhe HELIOS. For home or
professional use. Available as &
transportable model with

various options including 25—
pedal clavier.

The GALAXY.,
The top model of the range
| with.3 full manuals and a 30 !
note pedalboard. For looks and

sound, the effects are first class.

IMPORTANT

AURA SOUNDS have just been appointed marketing agents
for the range of Heath Electronic Kits in the U.K. This
exciting range of ‘'up-market’ Kits makes AURA SOUNDS,
more than ever before, the company to come to for advice
and product choice.

AURA SOUNDS 14-15 Royal QOak Centre, Brighton Road,
Purley, Surrey. Telephone 01-668 9733 and at L

17 Upper Charter Arcade, Barnsley, West Yorks.
Telephone (0226) 5248 = SR%%%t%uAr;;rs SS?::?:’; Ltd. 14/15 Royal Oak Centre, Brighton
THE PROFESSIONALS ! ETI..81

" " H v -
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plus the NEW HEATHKIT BROCHURE & price lists
§ | enclose a cheque/P.O. for £1.00

| Name

¥ Address

Please send me the 104 page colour WERSI catalogue ;



AITKEN BROS.

35 High Bridge,
Newcastle upon Tyne ‘
Tel: 0632 26729 ‘

thandar
Test Equipment from Sinclair Electronics

PDM35 DIGITAL POCKET MULTI-
METER R
LED DISPLAY. DC volts (4 ranges) 1TmV to 1000V. AV volts
1v to 500v. DC current (6 ranges) 1nA to 200mA
Resistance (5 ranges} 1(} 1o 20MEGQ. £€39.95. AC adaptor
£4.25. Padded carrying case £1.95. MN1604 Battery
£1.28. Size 157x76x32mm.

PFM200 frequency meter.
LED display. Range 20Hz to 200MHz. Accessories as for
PDM35. Size 157x76x32mm. £57.95.

DM235 BENCH-PORTABLE DIGITAL
MULTIMETER

LED display. DC volts (4 ranges) 1mV to 1000V AC volts (4
ranges) 1mV to 750V. DC current 1ya to 1000MA.
Resistance (5 ranges) 10 10 20MEGQ. £60.98. Carrying

case £8.95. AC Adaptoi /Cha 4.25. Rech. ]
battery pack £8.95- S5 ¥5 551 Frabmar: Hechargeable

DM350 & DM450. BENCH-PORTABLE

DIGITAL MULTIMETERS

DM350 3% digit LED display £83.95. DMA4S0 4%; digit LED
display £114.85. Both provide six functions in 34 ranges. DC
voltage 104V 10 1200V (100uV on DM350). AC voltage
1004V to 750v. DC currert 1nA to 10A. AC current 1nA to
10A. Resistance tOmQ to 20mQ (100mQ on DM350)
Carrying case £8.95. AC adaptor/charger €4.25. Re-
chargeable battery pack £8.95. Size 255x148x40mm.

SC110 LOW POWER PORTABLE
OSCILLOSCOPE

The SC110 has a 10MHz bandwidth and sensitivity down to
10mV per division. Full trigger facihities are provided,
including Bright line and Auto with TV line and trame.
filtering. £159.885.

Keep up to date
with theworld’s finest
electronic kits—with the Heathkit catalogue.

48 product packed pages contain
photographs and specifications of the widest
possible range of kits. Everything from doorbells
to digital clocks, multimeters to microcomputers.

Heathkit make it easy to build, easy on your
pocket, and as with 13million Heathkit builders
over 34 years, your success is guaranteed.

Make sure-of your copy of the Heathkit
catalogue. Send the coupon today, plus 25p in

TF200 FREQUENCY METER

LCD display. The TF200 measures frequencies from 10Hz to
200MHz with a resolution of at least 1ppm (typically better)
across the whole measurement range. £166.75.

TG105 PULSE GENERATOR
The TG 1056 is a mains operated §Hz to SMHz pulse generator |
with independent TTL and 500 variable outputs. Period and
pulse width are each selected bv a 6 position range switch
(plus vernier control £88.75.

CALSCOPE SUPER 6 £186.30

A portable single beam 6MHz bandwidth oscilloscope with
easy to use controls. High gain to 10 mv/cm and wide time
base range from 1us to 100 ms/em. Full specification 1o
request Professional scopes you can atford

To:Heath Electronics (U.K.) Limited, Dept (ETT)
Bristol Road, Gloucester, GL.2 6EE.

Please send me a copy of the Heathkit catalogue.
I enclose 25p in stamps.

Name

Address

CALSCOPE SUPER 10 £251.85.

A dual trace 10MHz instrument of the very highest perfor-
mance and quality. It has an accuracy of 3% which is
achieved by the use of built-in stabilised power supplies
which keep the trace rock steady over a wide range of mains
Huctuations Full specification on request

N.B. If youare already on the Heathkit mailing list you wili
atuomatically receive a copy of the Heathkit catalogue without s
having to use this coupon. When vou receive your
catalogue you will get details of this free offer.

| LA A

HEATH™ |
Zo

Please write or phone for illustrated brochure giving full
technical specifications, for any of the ‘thander " products
Education Establishment Orders Accepted
PHONE OR SEND YOUR ACCESS OR
BARCLAYCARD NUMBER
ALL PRICES INCLUDE POSTAGE AND VAT
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FLOPPY DISK CONTROLLER BOARD DOT MATRIX PRINTER MICROPROCESSORS |,/ Saon | UMIITT 0 Vs wog
DYNAMICS AY-S1013A £A.70 | T. game or chesy computer
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The humble 35 mm SLR camera has changed a great deal in recent

years. lan Graham investigates one aspect
of electronics in photography, the

development of camera
electronics.

associated with cheaper non-reflex cameras, designed to

be idiotproof, with ease of film loading and exposure in
mind. Now, however, most manufacturers have at least one
automatic SLR (single lens reflexymodel in their range.

The 35 mm SLR is the most popular and versatile camera
type in use today. It's versatile, because a typical SLR offers a
range of interchangeable lenses and matched add-ons —
motor-drive, power winder, electronic flash, bulk film pack, :
databack, etc. Further, because the viewfinder shows the im-: -
age seen through the lens, the effect of any lens can be seen =
immediately — the photographer sees what thefilm‘sees’. .

T he point and shoot’ phenomenon was for many years

Meter Manual

In a manual TTL (through the lens) meter, light
passes through the lens and is reflected by a mirror
up to a prism at the top of the camera and out
through the viewfinder eyepiece. Photocells
mounted on the prism measure the brightness of
the incoming light. Film speed and, typically,
shutter speed are preset by the photographer.
Adjusting the aperture of the lens causes a
needle visible in the viewfinder to move
towards a + (over exposure) or a — (under
exposure). When the needle is central, the
film will be exposed correctly when the
shutter release is pressed.

However, this system cannot be used
to operate an automatic system. It's
easy to see why. You switch on the
meter and compose your picture. The
automatic meter selects the
appropriate shutter speed (in an
aperture priority system). When
you press the shutter release, the
mirror up, it is not seeing the view
through the lens any more. The end
result is a wrongly exposed film.

The answer is to provide some
means of storing or remembering
the meter measurement during the.
exposure. One method involves the
use of a capacitor to store the meter
control voltage.
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Fig. 1 Block diagram of the manual/automatic exposure control employed by

the Minolita XE-1.

Fig. 2 Circuit diagram of the exposure control system used by the Minolta XE-1.

Fig. 3 Mamiya’s moving coil electronic shutter consumes a tenth the power of
electromagnetic systems. In addition, the consumption remains constant
whatever the shutter speed. Up to 100,000 exposures can be made withone 6 V
silver oxide cell. (a) The shutter is closed. The moving coil energising capacitor
(C2) is normally charged. Current is not flowing. (b) The first blind moves,
opening the shutter when the shutter release button is pressed. The exposure
time control capacitor (C1) begins to charge. The latch holds back the second
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blind. The charge time of C1 is determined by the shutter speed. (c) The instant of
exposure. When C1 reaches a preset voltage, C2 discharges, energising the
moving coil. This releases the second blind. (d) The second shutter blind moves,
closing the shutter. C2 charges in a very short time, consuming very little power
— ready for the next exposure.

Fig. 4 Konica developed the first self-focusing camera — the C35 AF. Light from
the subject passes through two windows on the front of the camera on to two
mirrors, one fixed and one moveable. When the shutter release is pressed, the
moveable mirror turns until the two images coincide on the focus detector. A
focusing control signal is then used to focus the lens correctly — all within 80
mS.



Direct Measurement

The Olympus OM-2 uses TTL metering, but its SBC (Silicon
Blue Cell) sensors face the film, and so they measure the light
actually reaching the film emulsion during the exposure. This
makes the memory device used in other cameras obsolete. The
OM-2's system doesn’t have to remember its light reading,
because the reading is taken during the exposure itself. Its
advantage is that it can compensate for changes in light levels
after the beginning of the exposure. By eliminating a memory
device power consumption is reduced.

Also, in flash photography, the sensors can follow the flash
intensity as it increases in fractions of 110,000 S and cut off the
camera’s flash unit when the correct exposure is reached. Of
course, a dedicated flash system is needed.

The OM-2 manages to combine centre and average
exposure weighting. At high shutter speeds (over 1/60 S)the light
level reading is taken from the shutter curtain. Its reflective
coating pattern produces a centre-weighted reading. At lower
speeds (below 1/15 S) the measurement is made directly from
the whole film surface.

Logarithms

The shutter speed settings follow the simple geometric
progression 1S, 2 S, ¥ S, .. 1/250 S, 1/500S, 11000 S. If, for
ease of calculation, we start with a meter circuit output of OV1
and double it for each successive stop on the shutter speed dial,
by the time we reach the last speed setting, the output voltage
would be:

0V1 X 21 = 102V4

Because of the size, weight and expense of batteries, no camera
can use a 100 V supply.

The answer 1s logarithmic compression of the voltage
steps, so that the maximum power requirement is given by:

oVl X 10 =1V

In practice, most of the cameras available now derive their
supply requirements from a single 6 V silver oxide cell or two
1V5 silver oxide cells.

Metering

One exception is the Konica FS-1, powered by four
alkalinemanganese penlight cells. However, the FS1 is no
ordinary camera. It looks much the same as any other, except
for the lack of a wind-on lever. It doesn’t need one — it has its
own built-in power winder, yet the combination is smaller and
much lighter than a conventional SLR plus add-on winder.

The four size AA cells power the winder and camera
electronics. The obvious advantage is that the photographer
need carry only one spare set of batteries. Normally camera and
winder batteries are not interchangeable.

Processing

The FS-1 employs a digital CPU (Central Processing Unit)
together with support ICs to take care of light measurement,
exposure calculation and motor control to provide total
electronic control. The tiny CPU manages to pack in more than
1100 gates and 250 transistors, impossible to fit inside a camera
just a few years ago.

Information from the Gallium Arsenide Phosphide
photocell about the light level is compared with preset values
for film speed and shutter speed to compute the appropriate
aperture (f/stop). This analogue value is converted to a digital
input for the t/stop register. The aperture information is also
displayed in the viewfinder. :

The Pentax ME Super has a wind-on lever, but no shutter
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Fig. 5 The Pentax ME Super displays data by means of a three-colour line of LEDs.
At 160 S and above, the speed selected by the camera will turn on the
appropriate green LED. If you see green, it's OK to shoot. If the camera selects
1/30 S or below, the LED lit is yellow, warning you that, although the exposure is
correct, there is a danger of blur due to camera shake. At each end of the scale
there is a red LED to indicate under or over exposure. If exposure compensation
isbeing used, a red EF LED comes on. Manual operationis similarly shown (green
LED).
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Fig. 6 The Konica FS-1 uses a simple ail-red LED display to give details of aperture
selected, under/over exposure, battery check, flash ready and manual mode.

[0og __E.0

fig. 7 The Canon A-1's alphanumeric LED display gives the photographer data
on just about all the camera’s functions — aperture, shutter speed, underfover
exposure, flash ready, manual mode, B setting, out of range and operating error.
There's even an automatic brightness control to match the display brightness to
that of the image in the viewfinder.

ETI JANUARY 1981



FEATURE: SLR Electronics

Fig. 8 The Olympus OM-2's bright viewfinder display shows the shutter speed
by means of a needle on a scale. Information about underfover exposure, flash
ready, exposure compensation, etc is also shown. When you switch to manual,
the shutter speed scale disappears and you are left with the conventional
needle display described earlier. When the camera is switched off, the
viewfinder display disappears completely.

Fig.9 Like the OM-2, the Nikon FE's display of shutter speed is a needle-on-
scale type. The Silicon Photodiodes used in the FE are filtered to match the
spectral response of the human eye.

Fig.10 With the mirror in the down position (top), the Nikon FE looks much the
same as any other camera, but when the mirror flips up (above) a light reading
is taken directly from the film plane.
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speed dial. In manual mode, shutter speeds are selected by
pressing one of two buttons on the top of the camera — one
causes the shutter speed selected to increase one LED at a time,
the other causes it to decrease, until the desired speed is
reached.

Multi-mode

Up to now [ have been describing cameras using either
shutter speed priroity or aperture priority. But, it is possible to
have both. Infact, the Canon A-1 has no less than five automatic
programmes:

1. Shutter speed priority — useful for action photography.
2. Aperture priority — useful if you know that your subject is
not going to get up and run away.

3. Stopped down — with the meter reading the light entering
the lens, accessories which don't couple directly to the camera
electronics can be used.

4 Programmed — the camera decides the shutter speed and
aperture.

5 Flash — using a flashgun which couples directly to the
camera electronics, automatic flash photography is possible.

The viewfinder alphanumeric LED display gives a
complete run-down on just about everything. The A-1’s self-
timer allows selection of a 2 S or 10 S delay. As the timer is
completely electronic, it can be cancelled at the touch of a
button, unlike most mechanical self-timers.

The A-1 and the Nikon FE (an aperture priority model}both
have a memory lock facility. Suppose you are photographing
your loved one (or wife) against a bright window. Click — and
there you have an interesting silhouette. The meter has exposed
the film for the bright window, not for the subject.

With the A-1 and FE, you can take a correct exposure
reading from the subject’s face, turn on the memory lock and
take the picture. The meter will ‘remember’ the correct
exposure until the lock is turned off.

Screen Data

The information displayed in the viewfinder and the
method of display varies enormously from camera to camera.
Some give full alphanumeric data on everything. Others rely on
a very simple three-LED system — red, green, red meaning
under-exposed, correct and over-exposed (manual TTL system).

Typically, slight pressure on the shutter release button
switches the meter on. Some cameras still use an on/off switch
mounted on the camera body. If yours does, remember to
switch it off! The first-pressure type is foolproof, even with an
absent-minded photographer to contend with. Table 1is a quick
guide to a few popular automatic mode 35 mm SLRs, giving
details of the camera’s electronic systems. it is by no means
exhaustive and is not intended to be used as a buyers’ guide.

The space available for components and PCBs inside the
camera s severely limited. Nowadays the circuitry is commonly
mounted on and in flexible, paper-thin, plastic film PCBs, which
can be wrapped round the familiar shape of the major features
of the camera under the thin metal skin. The flexible tracks
greatly reduce the number of flying leads and solder joints
necessary. The fewer connections, the less chance there is of a
broken wire or a dry joint.

Finally ...

The microprocessor is only now beginning to make an
impression on amateur photography, so the camera is probably
at the simple four-function pocket calculator stage. Look what
has happened to calculators in a very few years — LCD
displays, programmable, sound effects, talking displays, etc. It
will be interesting to watch how the designers transfer this kind
of technology to cameras. =
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Table. 1 A comparison of the electronic systems used by some popular 35 mm

Qe SLRs with automatic programmes.
S
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¢ < A\ S v ]
Canon A-1 A-LED EHC Aperture Priority TTL. 6 V Silver Oxide
Aperture Shutter priority . ’ Cell
Shutter Speed Pre—Prog,rammedW
Manual Override E Stopped Down g F
Flash Ready N Tl Flash S
B Setting A : ;
Over/Under Exposure i
Out of Range -
Operating Error
Fujica AX-5 EHC  Apetgure Pribrity - Silver Oxide
atter Prlonty %,
d
Konica FS-1
' Cells
Automatlc
dw

Battery Ct &4

Olympus

A[w() 1V5 Silver
“Oxide Cells

Two 1V5 Silver
Oxide Cells

Two 1V5 Silver
Oxide Cells

Pentax ME pe ':t‘)f‘ B EVM Aperture Priority  TTL Two 1V5 Silver
Super  ShutteéfSpeeds Exposure LEDs GPD Oxide Cells
Over/Under Exposure CentreWeighted
Flash Ready Full Aperture
KEY:

Viewfinder Information
Shutter

Meter

A-LED — alphanumeric 1tD
F — electronic

H — horizontal

VvV — vertical

C — cloth

M — metal

TTL — Through The Lens
SPD — Silicon Photodiode
GaAsP — Gallium Arsenide Phosphide
CdS — Cadmium Sulphide
GPD — Gallium Photodiode
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IONISER KIT

This negative ion generator gives you power to saturate your home or office
with millions of refreshing ions. Without fans or moving parts it puts out a
pleasant breeze. A pure flow of ions pours out like water from a fountain,
filing your room. The result? Your air feels like fresh ocean air, pure crisp and
“wonderfully refreshing.

All parts P.C.B. and full instructions £10. A suitable case including front
panel, neon switch, etc. Available at £8 extra.

. H.E. KITS

Car Booster ZD50 £18; Multi Option Siren ZD36 £10.50; Car
Equaliser ZD52 £13.30; Envelops Generator ZD20 £11.79; R/C
Speed Controler ZD3 £9.60; White Noise Effects UnitZD18 £16.85;
Track Cleaner ZD12 £7.75; Drill Speed Controller ZD21 £7.

Ali Hobby Kits supplied cases except ZD3. All kits contain components as
specitied plus Texas 1.C. sockets where required. Also connecting wire.
Special introductory offer to E.T.I. readers, a pack of nuts, bolts, washers,
self-cutting, self-tapping screws supplied with each kit.

SPECIAL OFFERS

Texas/|.T.T. 1N4148, 100 for £1.50.

Fairchild FLV1SO Red ‘2 LEDs 10 for £1; 100 for £7.50.

Mullard Computer Electrolyties S/T 21,000 U.F. 40V . . . £3.50
Daly Electrolytic Capacitors 2000uF, 100V . . . .. . ... £1.50
I.T.T. BCY 72 Transistors leads pre-formed L 10 for 50p
Varicap Tuners ELC1042 .. .. e .. £6.00
Varicap Tuner ELC1043 . ........... £6.00
Philips Scope Tube 5’/ CV219 e d £€10.00
Thorn-Sylvannia Scope Tube 5" SE5J . £17.50 (Callers only)
Toshiba 12" TV Tube 310GAB4 £12.50 (Callers only)

!f you do not have the issue of H E. which contains the Project, we can supply
a reprint at 40p extra orders. Please add 30p post and packing. Add 15%
VAT to total order.

Callers please ring to check avaiabitity of Kits.

T. POWELL

306 ST. PAUL'S ROAD
HIGHBURY CORNER, LONDON, N.1.
TELEPHONE: 01-226 1489

Access /Visa accepted
Shop hours: Mon. to Fri. 9-5.30. Sat. 9-4.30

TELEVISION

SOUND
1S GOOD!

Yes it's true—but you’'ll need to listen through a Minim
Television Sound Tuner to be convinced. Music, wildlife,
even the news suddenly comes to life when you can hear all
the detail that you expect from High Fidelity equipment.

Connect the Minim Television Sound Tuner to the amplifier or

music centre or listen directly on headphones so as not to
disturb others.

television sound!
Name . STy 4005 T 2

Address ... ... . .. e A

AAAAAAAAAAAAAAAAAAAAAAAAAAAA TR ART a4 08 wam 3K ETIA8

Minim Audio Limited, Lent Rise Road, Burnham,
Slough SL1 7NY. Tel: Burnham 63724

Minim Audio
make a note of our name!

Further information will only cost you 12p — stamp out poor |
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IC8 have
helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronics — now it can be your tum.

Whether you are a newcomer to the field
or already working in the industry. ICS can
provide you with the specislised training so essentis!
to success.

Personal Tuition and Guaranteed Success

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

City and Guilds pmificatos

Excellent job prospects await those who hold one of these
recognised certificates. 1CS can coach you for:

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

Electrical Instaltation Work

Diploma Courses

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

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

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

To ICS, Dept. Z263, intertext House,
London SW8 4UU

Address y . o

Age

To ICS, Dept. 265C, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)




£39)

incl.VAT& P&P

micron

'MICRON' may sound small - but we all know that it's much larger than an atonm!

\

The un-beatable features of Microtan 65 and Tanex have been hrought together to give you Micron,
a ready built and tested computer of outstanding value. Fully supported by comprehensive documentation,
Micron represents an ideal starting point in personal computing. We've taken a full O0.E.M. licence
for Microsoft Basic, which means that you'll have the support of the most popular Basic available,
(as used on PET, APPLE, TANDY etc.). If you want to expand Micron there's no problem, just move into
the system rack and choose from the range of Microtan modules. Read the information, study what the
magazines have to say about us and compare what we have to offer with other systems, then we feel
sure that you'll be convinced that we've produced an excellent product.

W
(@ FULLY BUILT, TESTED AND CASED. " \( sorruase )
© 6502 BASED MICROCOMPUTER. © 10K EXTENDED MICROSOFT BASIC.
O VDU ALPHA NUMERIC DISPLAY. O ALL THE USUAL BASIC COMMANDS.
0 8K RAM. O INTEGER AND REAL NUMBERS.
032 PARALLEL I/0 LINES. O INTEGER AND REAL ARRAYS.
02 TTL SERIAL I/0 LINES. O INTRINSIC FUNCTIONS: ABS, INT, RND
O 1 SERIAL I/0 PORT WITH RS232/20mA LOOP, SGN, SIN, SQR, TAB, USR, ATN, COS,
AND 16 PROGRAMMABLE BAUD RATES. EXP, LOG, TAN.
0300 / 2400 BAUD FILENAMED CASS. INTERFACE.||© USER DEFINED FUNCTIONS.
'ODATA BUS BUFFERING. O READ AND DATA STATEMENTS.
O MEMORY MAPPING CONTROL. © DUMP AND LOAD PROGRAMS.
© 71 KEY ASCIT KEYBOARD, INCLUDING NUMERIC ||© PROGRAM EDITING COMMAND.
KEYPAD. O STRING FUNCTION FOR TEXT I/O.
© POWER SUPPLY INCLUDED. O BASIC CAN CALL MACHINE CODE SUB-
J ROUTINE.
© USER MACHINE CODE INTERRUPT HAND-
TANGERINE LER INTERFACES WITH BASIC.
O XBUG.
COMPUTER SYSTEMS LIMITED O DATA CASSETTE FILE HANDLING IN BASIC

Forehill Works
Forehill Ely Cambs England re:(o3s3363s
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microtan 69

The Microtan system is rapidly becoming accepted as the ultimate approach to personal computing. Start
with Microtan 65, a 6502 based single board computer, and expand to a powerful system in simple and
" in-expensive stages. The Microtan system is a concept and not an afterthought, this means expansion
is easy and very efficient! Unlike many other systems, you'll find it difficult to outgrow Microtan,
and you won't be wasting your money on a product that will only last you a few months! When you are
ready to expand, Tanex is waiting. The features offered by Tanex are tremendous, and you can start into
them for just £49.45! Cassette interface, 16 I/0 lines, two 16 bit counter timers, data bus buffering,
memory mapping and a further 1K of RAM are standard. From thereon expansion is simple, just plug in
extra integrated circuits to get yourself 8K of RAM, a further 16 1/0 lines and two more counter timers
a serial I/0 line with RS232/20mA loop and full modem control, XBUG - a firmware package containing
cassette file handling routines, plus a line-by-line assembler (translator} and dis-assembler, PLUS
10K EXTENDED MICROSOFT BASIC, a suped-up version of the Basic as used by major manufacturers such as
Apple, Tandy and Nascom, NO OTHER LOW COST MICROCOMPUTER OFFERS YOU THIS SUPERB PACKAGE. 0.K. so you
want more memory, try Tanram for size! Upto 40K bytes on one board starting for as little as £50.60.
RAM freaks will be pleased to hear that our system mother board offers page memory logic which will
support 277K Bytes, satisfied? To house these beautiful modules you can choose between our mini-rack
(as used on Micron), which accepts Microtan and Tanex, or our system rack pictured above. The system
rack will support 12 modules. What are these extra modules? Well for starters there's a couple of I/0
modules, parallel and serial offering upto 128 I/0 lines organised as 16 8 bit ports and 8 serial I/0
ports respectively. Shortly we'll be introducing high definition (256x256) colour graphics, A to D
and D to A modules, IEEE 488 Bus interface, a PROM programmer, disc controller and TANDOS - a 6502 CPM
system. So there's plenty to keep you busy. Send for more details, and find out how you can get started

for just £79.35! ALL PRICES QUOTED INCLUDE V.A.T.
AIM 65, KIM 1, SIM 1 USERS- READ ON! ‘\

Please underline the information required.
We have produced a T.V. interface module which simply
connects to the expansion socket of your computer and |
produces a display of 16 rows by 40 characters! Of even 1 NAME:
more interest will be our Buffer module, which allows

AIM T.V. INTERFACE. MICROTAN SYSTEM.

you to expand into our system rack, giving you access ADDRESS:

\Eo the Full range of Microtan modules. ;

PLEASE ENCLOSE 12p STAMP. THANK YOU.
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Click Eliminator
Auto Threshold

S.P. Cobbold, Cambridge

This circuit is designed to increase the
versatility of the ‘ETI Click Eliminator’.
it automatically adjusts the threshold
level for greater sensitivity during
extended quiet passages, while

{C)COPYRIGHT MODMAGS Ltd

TECH TIPS

reducing the sensitivity during peak
transient levels.

The left and right channels are
added and amplified by the
operational amplifier 1C1, which
fargely cancels the antiphase signals of
the click. C1 and C2 decouple any DC
offset voltage from the input
amplifiers. D1 and C4 hold the peak
level of the higher frequency audio
signals and pass this to C5 through Q1
and Q2, giving a rise time of

p—————PEAK INTEGRATOR “—————{

IC1is 741

C108
E PART ae R8
4k7  OF THE ORIGINAL CIRCUIT 220R ak7
100n (R24 AND RV3)

L AND R TO POINTS
A AND B OF CLICK
DETECTOR

o

OUT TOPIN
TO

3
CLICK DETECTOR
COMPARATOR

approximately 3 mS and a hold time of
the order of 5 S. No buffer is required
for C5 as the comparator of the click
detection circuit has a JFET input. R4
and R5 bias the peak integrating
section to give a minimum of
approximately OV5 on C5 when the
preset PR1 is adjusted for optimum
click detection. This adjustment is best
performed using a badly scratched
record (borrow a friend’s if necessary)
and setting PR1 to the point where the
loudest click is just removed from a
section of loud music.

Q3 and LED1 give a visual
indication of operation by changing
from dull to bright with the music signal
when switched to automatic.

It can be seen from the rise and
hold times of the peak integrator that
large transients in the middle of a quiet
passage (eg a cymbal crash) may cause
a single inappropriate click detection
before the integrator charges up.
Conversely, a series of clicks in very
rapid sucession may be ignored.
However, | have found these two faults
far more acceptable than the severe
distortion caused by repeated spurious
click detection when unexpectedly
high transient levels pass the manually
set threshold.

Shop Doorbell

R. Gamester, Chesham

This unit was designed to give a
remote indication of a shop door
opening. The bell rings once as the door
opens and a flashing LED indicates that
the door is open. To prevent the unit
being repeatedly triggered, a time

delay operates from the closing of the
door for a period of 2030 S, during
which time the LED is constantly
iluminated.

When the door opens, C2 charges
quickly through D1 and 1C2b turns Q2
on. The oscillator (1C2d) is running and
interrupts the LED by switching Q1 on
and off.

When the door is closed the

oscillator is stopped, leaving Q1 on.
This gives a constant indication until C2
discharges through R3, PR1 and R4.
The bell is a standard 3 V vibrator
type and is powered by C4, this being
discharged through the armature by
Q3. IC2c¢ generates the drive pulse, its
duration being the charge time of C2.

i

% Yoo

DOOR
SWITCH
1000 S0u

IC2c o
=)

NOTE:
IC1 18 UATBLIS

1C2 1S CD4093 N
D1-—3 ARE 1N4148

D4 & D5 ARE 1N4001 i

Q1 1S BC149 1000
Qz1$ BC157

Q3 IS MJ2501

Yo3

R10
. 270R v

D5

oV
o , .

1’V
0e

=)
 |io

4
1004
53V
'Y el
D4 s
a3 100u
63V

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items.
ET1is prepared to consider circuits or ideas submitted by readers for this page. All items used will be paid for. Drawings should be as clear
as possible and the text should preferably be typed. Circuits must not be subject to copyright. items for consideration should be sent to ET1
TECH~TIPS, Electronics Today International, 145 Charing Cross Road, London WC2H OEE.
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Simple
Combination Lock

M.D. Chapman, Sale

Although this circuit uses surprisingly
few components, the unit provides up
to nine code elements and a billion-to-
one chance of random operation.

The first nine outputs of the
decade counter (IC1) are fed via the
diode OR gates (one for every different
number used in the code) to the
selected switches. As shown on the
circuit diagram the combination
sequence is 123412341. However, both
the numbers and the sequence can be

modified by rewiring the output diodes
(D19) to different switches. To change
the number of active code switches (ie.
numbers 1234 in this case), you will
have to either remove or add to the
number of diode OR gates.

Operation is very simple. As the
counter sequences through its outputs
09 it provides a logic 1 to one of the
four diode OR gates, thereby making
one of the active switches live. When
this live switch is pressed it provides the
clock pulse to increment the counter
one step. This, then, provides a logic 1
to the next OR gate, making the next
digit in the code live, which in turn,
when pressed, provides the next clock
pulse and so on until the counter
reaches its tenth output. Once output

M

nine goes high it turns on Q1, therebyx
switching the relay and desired load.
Since only one of the outputs is high at
any one time, only one of the keys will
move the counter and, should any dud
key (ie. keys 567890 in this case) be
pressed, this will reset the counter to
zero, making guesswork ineffectual.
When selecting the code
sequence, it is worth remembering that
in order to maintain a nine element
code the effect of switch bounce
should be minimised by avoiding the
use of any number consecutively, ie.
codes such 123343222. However, if
necessary, the clock input can be
debounced to allow such a sequence.

15

o

b

N
1’.-—‘3,_—\,_.\’—-.‘

‘\;—‘

CLOCK
INHIBIT

PB11

g . R1 <
'RESET o

(©)COPYRIGHT MODMAGS Ltd

Y1

R2 [R3
100k | 100k

1 R6
R5 100k
100k

+12v

NOTE:

D1 TO D10 ARE 1N4001
1C1 1S 4017 i
Q1 1s BC108C

PB1-PB11 ARE SPST N/O

R7
1k0 a1

s

o

5V TTL Supply

D. Mcintyre, Camberley

The circuit shown was designed to
eliminate expensive accidents with TTL
caused by inadvertently turning up the
knob on the (heavily smoothed) train
controller normally used as a bench
PSU. It is provided with crowbar
protection just in case, though.

Power Darlington Q3 is biased to
just over 5V by ZD1 and Q2 (this does
not have to be a Darlington, although
the output will not be as stable if it is
not). Any change in output voltage is
sensed by Q2 and it adjusts ZD1’s
reference level accordingly. Any
change in input voltage is adjusted by
normal zener operation. The output
level may be set using PR2 and it will

ETI JANUARY 1981

remain fairly stable (£0V5) for a
change in input from8Vto12 V. if, for
some reason, the output voltage
should rise above the preset level to,
say, 6V, SCR1 will be triggered and the

fuse will blow. This trigger level may be
set by PR1. C1 reduces the (extreme)
sensitivity to noise. SCR1 is not critical,
but it should be capable of sinking the
required current.

a3 "
ON HEATSINK

45V

L |

PR2
10k

o )
OV (€)COPYRIGHT MODMAGS Ltd

"NOTE:
Q115 BC108

oV

Q2 & Q3 ARE TIP121

R1 MAY HAVE TO BE
ADJUSTED FOR RELIABLE
TRIGGERING OF DIFFERENT
TYPES OF SCR1

ZD1 1S 4V7 TYPE



Accenting
Metronome
P. Hill, London

The circuit consists of a clock
generator determining the beat and a
monostable producing the accent.
The clock is formed by (Clab
configured as an astable. The
frequency ortempo is adjusted by RV1.
C1 must be a non-polarised type. The
clock pulses are fed to 1C2. This divides
and decodes the clock to produce a
high at each output in succession. By
feeding one of the outputs via
monostable IClc,d to the reset input,
division by one, two, three or four i-
possible, thus selecting the beat.

FEATURE: Tech Tips

IC3is aCMOS 555 timer, forming a
monostable. The on time is determined
by C2, R2 and R3. Since R2 only has
effect once during the beat cycle, the
accentis produced by increasing the on
time.

N g

1C1 1S 4011
1C2 1S 4017

1C3 18 7555

Q11s 8C184

D1-4 ARE 1N4148

5-18V
—0

Contact Breaker
E. P. Young, Plymouth

The contact breaker carries a mere
25mAwhen the ignition coil is charging
up for the induction of high voltage to
produce a spark in the spark plug.
Further, without the induced EMF
across the CB from the primary winding
of the ignition coil, the life of the CBwill
be greatly increased.

e

NOTE:
Q118 2N3053
Q2 1S 2N3055

IGNITION
ColL
470R
w

10k

CONTACT
BREAKER

{

(©)COPYRIGHT MODMAGS Ltd

A cheaper power transistor
(2N3055) is chosen instead of the high
voltage type. A neon bulb is used
across collector-emitter to protect the
transistor from a high induced EMF.

NEON

Simple VCR

S. Draper, Sudbrooke

This circuit is a simple voltage-
controlled resistor, which may be used
in a variety of applications (it was
originally designed as a portion of a
voltage-controlled envelope
generator). It has two big advantages
over the often-used FET type circuit
— alarge control range(10,000:1)and a
predictable voltage-current
characteristic.

The voltage differential between
terminals A and B is amplified and
converted to a current by OTA IC1, the
gain of which is controlled by the
current flowing into it at pin 5. The
resulting current is fed to current
multiplier 1IC2, which multiplies it by a
factor of Ry/Ry and feeds it to terminal
B. This means that the current flowing
into or out of terminal B is proportional
to the voltage difference between
terminals A and B and to the control
current generated by voltage-current
converter {C3.

The formula for the circuit
resistance is as follows:
200R R
R= ———CONRy + Re
19.2VCONRx
V CONTROL
®,

CON

R&
10k

ic2

This means that with a constant
applied voltage, the output current will
be proportional to the control voltage
and the effective resistance is inversly
proportional to same.

In circuits such as an envelope
generator, where a capacitor is charged
through a resistor, this circuit has the
added advantage of having a high
impedance input and so does not load
the charging source. In this example,
the capacitor would charge
exponentially to the voltage on
terminal A-at a rate determined by the
control voltage.

Ry Re

NOTE:

1C1 1S CA3080E
iC2& 3 ARE 781
D11 1NA148
Q1 1S BC182

(€} COPYRIGHT MODMAGS Ltd
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A0
1 PRIME COMPON NEW, LOW, LOW PRICES ON MEMORIES
740 12p § 5001 20p Compare our prices before you buy eisewhere! All devices srs brand new, factory
7:03 :gp 3056 130 MEMORIES 14 504 100+ prime, full spec. and fully g ]
740 L PTG 2 2114 L 450 NS 225p 200p 17%p
7404 17p | 307 ?:: Low P R ICES 2114 L 300 NS zao’ zzsp 198p EPROMS ) (50 W00, LINEARS 1t Sod7 Hoo¥
) ::: 3000 80p L 3 " 2708450 NS | 39Sp 376p 350p  ICL7106CPL  675p B26p 476p
1a1y amp | 1050598 AN our microchips ars at micro pricss. Don't be | 4110 150 NS 375p 350p 325p ‘2716 Single 5V! LCD 106 3%e-digit;
7413 260 (e, M3SE )| {tooled kyllow pricestiWe dajnot offer for sale | 4116200NS Ceramic 260p 225p 1958  45ONS | 695p BB0p 496p LCODisplsy  [Ii76p 625p 478p
7420 T I mj" 6514 (TC 5514P) kx4 2532 Single 5V NE 555P “18p 17p  16p
7130 18p I 290" CMOS RAM 450NS  g50p 625p 495p  450NS 1998p 1898p 1495p 723 33p 30p 28
/432 2% |°5: Al prices exclude p&p and VAT. Pleasé reter 1o 'Oraering Information’ before ordering
;jgg ;:; Wi 110p DON'T DELAY — BUY TODAY — SUCH LOW PRICES )
rase s | IA0 2000 EXCITING, ENTERTAINING SOFTWARE FOR THE APPLE il and APPLE Il PLUSI
1473 32p
2 %] on ASTEROIDS IN SPACE!!!
2474 32p it
4042 73p Gov. authorities accepted. 1
797 2% a0a3  8ep mmerrery I you iiked “Invaders’ you'll love ASTEROIDS IN BPACE by Bruce Wallace! Your RUNS ON ANY APPLE I| WITH AT LEAST
ieG aen | 2042 88p e spaceship is wravelling in the middle of 2 showar of asteroids. Blsst the asteroids with 32K AND ONE DISK DRIVE!
7492 509 4045 160p | 2114 300NS 250p AY 5 10134 326 lasers, but bewsre — BIG ASTEROIDS FRAGMENT INTO SMALL ASTERQIDS! The ON DISKETTE ONLY
7493 50" 4047 99p 2114L 450NS 228p AY 3101 SD 3”" Apple game paddies allow you to rotate your spaceship, lire its laser gun, and give il thrust
74’9‘6 P 1 4048 56p | 4116 200NS 250p IM6407 ‘259 10 propel it through endless space. From time to lime. 100, you'll encounter an alien
738, 4 Qaeoss  amp |l 4ivei50NS 378p P | spaceship whose mission is to DESTROY YOU, so you'd better destroy it firstl High
74103 4:: :gz? 28“ 4316 {4Kx1) CMOS BIPOLAR resolution graphics and sound effacts add to the de-lik i this program g . a
74182 sop | 400 B pONS, 959 | rams
7 4052 75p | 6514 (1Kx4) CMOS =
ETI Y Bt (LT T o V-, FROM INTERSIL ICL 7660 Voltage Converter
MNip 93419DC 1125p The Intersil ICLT660 is a monolithic MAXCOMOS power supply circuit which otfers unique performance
121p ges over p ly lable devices. The ICL766D performs the complete supply volisge conversion from
121p CHARACTER L positive 10 negative for an input range of +1 5V 1o + 10.0V. resulting in complementarv sutput voltaces of —1.5 10
??2: GENERATOR FEATURES —10.0v. APPLICATIONS .
12p 5505 750p RO 3 2513 UC #* Simple Conversion ot +5V Logic Supply to +5V’ Supplies * On Board Negative Supply for up to 64 Oynamic
56p 6800 845p *  Simple Voltage Multiplication (VOUT = (jnVIN) RAMSs.
‘f:: ggg; 2.25', EPROMIS : ggi?y;lyczllcggfgea'gmgl Voltage Conversion Efficiency * ;o;;!ized u-Processor (8080 type) Negative
] isncy upplies
19p | 8080A a25p 1702A as0p | * Wide Operating Voltage Range 1.5V to 10.0V # Inexpensive Negative Supplies £I 9
ggp 80805A 15’);:', 25(253 8‘4K {BKx8) 450{?:;0 * E‘:: to \;:s: — Requires only 2 External Non-Critical #* Oata Acquisition Systems ONLY [} EACH
P 780 P 3 pin ive Components
25p Z80A 900p 2708 450 NS 395p
20p | 28001 27165v 450 NS 595p NERLA ksl 1K (256x4) 16-pin open -
W -pin open collector
;g: 2532 32K 450 NS 1995p | o dentical aknd equivalent types — we reserve the right to  MB7057 / 745387 / TBP145A10/ 93417 /825126 /7610 /
VOLTAGE substitute any make. 395
2% e as ] 266 bil (32x8) 16-pin ri-state 2K (51 2¢4) 16-pin Ui-state =
20p | oas an O MB7051 / 27509 / 7603 / 5600 / 6331 / 745288 / 825123 MB7053 / 93446 / 825131/ 7621 / 6306 498p
74512 30p | 5050 sen | 1805.7812 CONTROLLERS 256 bit (32x8) 16-pin open collector 396p 2K (512x4) 16-pin open collector *
741513 38p | 4000 ean | 7905, 1912 FDITTL BOI $/0 levarted 843 || MB7056 / 27508 / 7602 /. 5600 / 6330 / 745188 / 82523 MBT058 / 93436 / 82510 / 7620 / 6305 a96p
741514 60 { ,iog 1302 78K05SC 5p | 1K (256x41 16-pin tri-state 396p 4K (1024x4) 18-pin 1ri-state
741515 38p } ;03 b [RALIS /191 801 0/0 i bes | MBI0S2 / 745287 7 T8P14S10 / 93427 / 828129 / 7611 / -MB7122/ 745476 / 93453 / 825137 / 7643 1 6353 /
741520 18p uf \ a995p | 5301 398, 27533 / 3625 / 5626 995p
a5ar 30n | ovs 225 P :
4095 99p ;
741522 38p f 1008 325 .
rasze asp | 4038 322 SE 01 Sound Effects | T3] SUPER MUSIC MACHINE KIT!
741527 asp | So38  1aoe
0 o
741530 2 K“ ATUAST — an sttordable kit that cas ks PROGRASHIED TO PLAY ANY SONG DA GROUP OF SONGS! lusiesd ol 2 algh
;:tgg; special oxpensive Erln‘:"u.r uonsz.,:‘- gum MUSIC MACRINE u2es 2 SPECIAL MASK PROGRAMMED COMPUTEN CHIP.
x . . _ | popeiar srmaable . the 72718 saris. BASIC WIT Includes driliad. platad and scresaad PC Boord nod ALL cei
741538 ) SE“01h D] °°'“p'°‘°.| kit that con- | Bty g 17y trasstermer. The basic A wilpisy skorl rondiions ol 26 twses through fts 7 WATT AMPLIFIER BECTION. Ad
741540 tains all the parts 10 built 3 program- | .uq sy tane pregrameed will ha played. 1t you bave tha squipmenl te program 2708 EPROMS, wo supply foll afermation oa programming your
741542 mable sound effects generator. De- | wwm mesict
;‘:tg:; ‘signed around the new Texas Intru- f:-.l*lmm e
ments SN76477 Sound Chip, the s et in the m
741549 b'a"'d' wvi7“57gan:s = Mlel Dip | WM sedres aziorna Koo e up i 1.000 MONE WOTES par AUMI (RO i e Inclusod)
741573 25 P “Oparates 88 12V AC or 12V OC @ S00mA. (Using wnit 53 12V DG and wilh op! ROM reguires 8V bias battory. ot includod).
741574 switches and posts 10 program the | 7 wato o suéie pewsr will drive 8 or 16 s spoakars or bern spoakars {ust included).
741875 various combinations of the SLF | *DIf swilches nat iscuded.
;:tggg Oscillator, VCO, Noise, One Shot, and | *NEXTTUSE previelen staps soquentally trough ol lunts,
741590 Envelope Controls. A Quad Op Amp IIC T YOLI et TN -n:mm: s et
e o ot Lol Comporoor o | s o et ok o e o s b Tt
7418107 ? Multiplex Oscillator for even more | "STEP-BY-STEP ASSEMBLY MSTRUCTIONS provid )
ZALSIN2 e versatility. The 3 x 3 PC Board | "Larys ssmber of PREPROGAAMMED NOMS with pepetar and clussical tuass raadhy avaiabla. Sund SAE fyr dst and prcas.
;:tg:gg 2800, features a protype area to allow for user | OWLY E18.7S lar basic i iz pby 6ol .
7415126 2804 PIO added circuitry. Easily programmed to =
7418132 286 CTC duplicate Explosion, Phaser Guns, TER EO! S1 00 so UN D
ZZLg:gg 280 DMA Steam Trains, or almost _an infinite s * co M PUTER BOAR Dl
L number of other sounds. The unit has H
sy S80ASI0 0 amultiple of applications. The low price | Atlast, an 5100 Board that unieashes the tuil power of two unbelisvable Ganeral Instruments AY-3-8910 NMOS
7405153 280810 1 includes all parts, assembly manual, Computer saund ICs. Allows you. under total computer control, to generata an infinite number of special eftects for
7405155 ZBOA SI0 1 programming charts, and detailed | games orany other pragram. Sounds can ba caited in BASIC, ASSEMBLY LANGUAGE, etc
7415157 76477 chip specifications. 1t runsona | KIT FEATURES e v
7415160 9V battery (not inciuded). On board prolGllSoupdicompuiail CE[AYS-8910)
741LS161 8 ’ # Four paratiet 1/0 ponts on Board
7415163 9Op 100MV amp will drive a small speaker | « (ses on Board audio Amps or your STEREO
745164 90p directly. or the unit can be connected to | * On Board proto typing area
7415165 1 Ay 31350 your stereo with incredible results! # All sockets, parts and hardware are included
7415168 |& AY 38910 850p MC1488 90p (Speaker not included). * PC Board I1s soldermasked, sifk screened with gold contacts
7415173 100p | 709 30p | MCias9  90p 9 * Easy. quick and fun to build, with tull instructions
F COMPLETE KIT ONLY £14.9 b -
74LS174 #9p 123 3‘.;p OM8123 125p P&P 67p + VAT * Uses P e 170 for system lity
7403176 o9p | 741 18p [ /150 125p * Both BASIC and ASSEMBLY language prog: ing sre included
7415181 280p | (CL7106 §75p [ /5061 1250 NIVERSAL SCR COMPLETE KIT . .. ONLY £59.98, includes 60 page data Manual
7415190 110p :H iﬁ("% ::gp ;5,' B2 1858 U S BARE BOARD . . . ONLY £26.00, includes 60 page data Manual
7415195 810 ] cmior6a e | e 25% | C1060 400V 5A Saie 30p AY-3:8910 chip special price with purchase of BARE BOARD (2 chips) £15.
;4::2;21 1?:: CMID 168 1675p || 75378 325: SOFTWARE: SCL is now availablel Our Sound Ci Lang makes writing Sound Effects programs a
7415240 210p | CM 7555 80p hi61 350p 0 - -— 1 SNAPI SCL also includes routines for Register-Examine-Madify. Memory-Examine-Madity and Play-Memory. SCLis
MA0TAN 30 5 W . 3. available on CP/M comparible Diskette or 2708/2716 Disketie — £19.95, 2708 — €14.96. 2716 — £24.95.
7415241 p 95p | WE'
7415242 2209 | M1 50p 50p At an Disketta includes the source. EPROMS are ORG at EQOOH.
7415244 1760 | (18 15 7 I *7[)&@’ g -
7415245 220p & P P - ' 5
715251 120p | 1M130 45 s | o ‘ t 6809 S-100 SINGLE-BOARD COMPUTER
7415253 120p | LM380 65p | 1195 175p 4;,9 B T\Nee
IM1196 65p | a197 178 .
Tiaann 'eon | ineruen 550 g THE NEW Gl *  Meets IEEE 5100 Standard! * "RS — 232 Handshake!
7415260 90p ; p o !
74(5273 178p | L M1E72 ssop | LEOs COMPUTER SOUND CHIP * Uses Motorola's Powerful MC6809 CPU! *  Selectable BAUD Rates!
7415250 9Bp | ‘M INX 50p | 109 9p The amazing AY-3-B910 is a tantasucally * 4K, 8K. 16K ROM! * Manual includes: 11 X 7 Schematic,
7415293 120p m“‘;i ;;-’;v Tt 13p | oowerul sound and music generator _perfect * 2K RAMI Parts List. User Notes, Software
7415366 87p Sl s L4 A 15p tor use with any 8-bit micro processor Cantains 7 4 . ¥ | 1
7415373 170p | LV, 600 125p | 000 12p | 3tone channers noise generator 3 channels of * ACIA, PIA, BOBO Simulated 1/0! Listings and MORE!
74LS374 170p NE%;EA ;g: Tio2s 15p am;\hmd; controls 0‘6 o1t envelope penod Bareboard only £491 (plus £1 p&p)
7415375 140p m:»ﬂ % 1224 18p (onurol paraliel 1. 3D A conveners pius CPU (5309) £24.501
LU 85p h All in 4 P Super P,
Tatoaso 33: SRy 1750 | pispLAYS P T P ADSMON: Monitor (2716) £251
7415670 260p || [BAHIODAS 85p | O P aop | On'y £8.50 « VAT, including FREE reprint of COMPLETE BOARD ASSEMBLED AND TESTED, ONLY £2501 (pius £2 p&p)
5 O 13(5,: nDaro gop | BYTE 79 atciel Also add £2 25 for 60-page
S i 4 data manual .
P W Jon | S 22 | prmans me nest tamous composer wil nor | Autoranging, Auto Unit Display, 3%-digit LCD DMM
1 19p T80 1750 0 85p drrect a 150-piece archestra but rather atrio of 'or ONL' Bg 95 inc VAT'
1006 780 | 06 228p | Mvh/16a microcompulers controlling a bank of AY 3 B . 1
2007 19p | R0 375p 225p 89108 BYTF July 79 The natianally advertised 6200, giving 200mA AC/ DC current measurement. AC voltage 39 9 5
J008 80p to 750V (DC to 10D0V), 1004 A resolution and 0.1 Ohms — 2 Megohms. Accuracy is []
1009 3sp ISOLATORS 7 0.8% and it displays mV. V and mA. You won't lind a cheaper OMM with thase teatures
2010 asp § 1 s9p " i 120p %’rdz:‘d';grs":zé:‘fggs ::,3‘?3:‘:;:';%;‘:‘;& APQD bat}eries, test leads, spare fuse and ons year guarantee ars INCLUDED in the low, inc. VAT
o 200 § v oo 115p P 3250 | yaT 10 total (no VAT on books). All devices are price of just
B §:: e . 1a0p gg: brand new, factory prime and tull spec and -

: pole: 175p subject to prior sales and availability. Prices -
3(&13\ ;g: subject to change without notice. Minimum Dept. §T1 5‘,’ 4 meeﬂﬂ;g
oG telephane order using ACCESS is £10 It treet, ledore, r. Bide-
I8 2% | LoWPROFILE SOCKETS BY TEXAS SALE | ordering by post with ACCESS. Streat, App "

m”'{ ,g: ap 7p Vg 15 1 220 inciude name, address and a - a ford, Nol“h D.von EX39
; ¢ T s : .

o e e B UYe B A By lewmelumy b NG 'mu“s 1RY. Tel. Bideford (02372)
A0 e m i -

o e 109 i 2zp 1 28 books 79507. Telex: 8953084,
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