- e = &

electmn




5K RAM 3K ROM or 4K RAM 4K ROM (link
selectabie) Kit supphed with 3K RAM. 3K ROM
>ystem expandabie for up to 32K memory

56 Key alphanumeric keyboard for entering high level
language plus 16 key Hex pad for easy entry of
machine code

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

high resolution VDU ciccuitry using discrete
TTL for extra flexibility Has its own 2K
memory to gwve 32 hines tor 64 characters

low error rate tape interface

PSI comp 80

280 Based powerful
scientific computer
design as published
in WIRELESS WORLD

POWERTRAK

The kit for this outstandingly practical design by John
Adams published in a series of articles in Wireless World
really is complete. 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
construction, IC sockets, high reliability metal oxide
resistors, power supply using custom designed toroidal
transformer. 2K Basic and 1K monitor in EPROMS and
of course, wire, nuts, bolts, etc

For m rs wiio wigh lo hair perchase or bulid 2 parsensiisad sysiom the kit is avelishie a5
(16" x 12.5%) £43.20. Pair of keyhoards £34.80. i

and gowsr 1pply ¢ ments £17.60 ot [vary reg
9d] £26.50. P.5 Wil sahance any olhar singie heard rob
SUPERBOARD for which it can ne readlly ified Othar packs llsted in our FREE CATALOSUE

Expansion up to 32K all inside the
By caretully thought out engineering a mother board with bufters and its
own power supply (powered by the computer s ransforrier) enables up to
3 8K RAM 8K ROM boards 10 be fitted neatly inside the computer
cabinet ( nections to the mother bourd from the mai yard expa
socket 15 made via a 1bbon cable

Mother board:

ymputer s own cabinet!

Fibre glass douoie sided plated thiough hole
PCB 8 set of all components
ding all brackets fixing parts and ribbon

cable with socket to connect 10 expansion plug
£39.90

8K Static Fibre glass double sided plated through hole
RAM board PCB56"x4a8 £12.50
Set of components including 1C sockets plug

nd socket but excluding RAM: £11.20

114L RAM (16 required) £5.00

mplete set of board components 16 RAMS

£89.50
BK Fibre glass double sided plated through hole
ROM board PCB 56 x4f £12.40
1t omponents uding IC sockets ug
and socket but excluding ROMs £10.70
8 ROM (8 req £8.00
mplete set of board ents 8 ROMs
£78.50

280 the powerful CPU with 158 instruction. including
all 78 of the B0BO controls the MM57109 number

cruncher

Functions include squares

roots. logs, exponenti trig functions. inverses etc
954§ y g

Range 10%9109x19

digits

to B figures plus 2 exponent

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

BEING FEATURED

IN THIS ISSUE

P COMP 8G

with extended mathematical capability Only
2K memory used but more powerful than
most 8K Basics!

resident in EPROM

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

COMPLETE KIT

NOW ONLY
£225 + VAT

* ETI VOCODER *

| VOCODER

e

N

g

\43. i" R 3, "‘is" :

Panelsze 19.0" x5.25” Depth 12.2°

14 CHAN\ELS!

NOISE GENERATOR!
LED PPM METERS!
SLEW RATE CONTROL!

COMPLETE KIT ONLY £195 + VAT

Kit includes FREE foot control and test oscillator!

Like all our kits the ETI VOCODER really i1s complete
components (&l rasis-ors 2% metal oxide), nuts, bolts, etc

tully finished metal work, professional quality
even a 13A plug!

2 OSCILLATORS!
VOICED/UNVOICED
DETECTOR!

documentation.

or at current rate if changed.

POWERTRAN

PRICE STABILITY: Order with confidence. Irrespective of any price cnanges we
will honour all prices in this advertisement until November 30, 1980, if ttas month's
advertisement is mentioned with your order. Errors and VAT rate changes excluded.
EXPORT ORDERS: No VAT Postage charged at actual cost plus £1 handling and

U.K. ORDERS. Subject to 15% surcharge for VAT. No charge is made for carriage,

ouRr caTaLoGuEe Is FREE! wriTe or pHoNE NOW!

POWERTRAN ELECTRONICS

PORTWAY INDUSTRIAL ESTATE

ANDOVER, HANTS SP103NM

(VAT inclusive) per kit.

ANDOVER
(STD 0264) 64455

SECURICOR DELIVERY: For this optional service (U.K. mantand only) add £2.50

SALES COUNTER: If you prefer to collect kit from the Jacmry,‘ call a1 Sales
Counter. Open 8 a,m.-12 noon, 1-4.30.p.m. Monday-Thursday.

MANY MORE KITS ON PAGE 8
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FEATURES

DIGEST 7

SPOT DESIGNS 22

SPECIAL RELATIVITY 35
AUDIOPHILE 48

TECH TIPS 59

HEAD AMPLIFIER DESIGN 69
DESIGNER’S NOTEBOOK 73
ASTROLOGUE 84
MICROBASICS 87
ELECTRONICS TOMORROW 92

You read it first here.

Six page circuits special.

E=mc? and all that

News from the top deck.

Pages of your own designs.
Match-making in your home.
Hot sensations on the test bench.
A dialogue in astronautics.

The anatomy of a micro.

From mechanics to chips.

PROJECTS

FM RADIO CONTROL 15
FLASH TRIGGER 30
VOCODER 40
FUZZ/SUSTAIN BOX 53
CASSETTE INTERFACE 63
MONITOR AMPLIFIER 79
FOIL PATTERNS 108

One chip remote control.
Economical special effects.
Orchestration par excellence!
Guitar sounds you must have.
Extra-fast micro data transfer.
Hear what Project 80 has to say.
PCBs in black and white.

INFORMATION

NEXT MONTH'S ETI 21
NEXT MONTH'S HE 33
SUBSCRIPTIONS 39
BREADBOARD 80 95
BOOKS 103

COME AND JOIN US 110
ETIPRINTS 111

Remember, remember ETI November.
The Hobby Electronics to come.
Getting it the easy way.

Making an exhibition of ourselves.
ETI’s technical book service.

Want to work for ETI?

Print a pattern on copper.
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Britain’s first com
computer kit.

The Sinclair ZX80.

Price'breakdown

£79%

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

You've seen the reviews...you've heard the excite-

ment...now make the kit!

Thisis the ZX80. 'Personal Computer World' gave

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

To help you appreciate its value, the price is
shown above with and without VAT. This is so
you cancompare the ZX80 with competitive
kitsthat don't appear with inclusive prices.

‘Excellent value’ indeed!

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

Yet the ZX80 really isa complete, powerful,
full-facility computer, matching or surpassing
other personal computersat several times
the price.

The ZX80 is programmed in BASIC, the
world's most popular computerlanguage for
beginners and experts alike.

The ZX80 s pleasantly straightforward to
assemble, using a fine-tipped soldering iron.
Itimmediately proves what a good job you've
done; connectittoyourTV.. linkitto an
appropriate power source*...and you're
ready to go.

ZX80and manual: £69.52
VAT: £10.43
Post and packing FREE

Your ZX80 kit contains...

® Printed circuit board, with IC sockets for
allICs.

® Complete componentsset, including all
ICs-all manufactured by selected world-
leading suppliers.

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

® Ready-moulded case.

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

® FREE coursein BASIC programming and
user manual.

Optional extras

® Mains adaptorof 600mAat9VvDC
nominal unregulated (available
separately -see coupon).

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

*Use a 600 mA at 9V DC nominal unregulated mains
adaptor Avallable from Sinclair if desired (see coupon)

The unique and
valuable components of the
Sinclair ZX80.

The Sinclair ZX80 isnot just another
personal computer. Quite apart fromits
exceptionally tow price, the ZX80 has two
uniquely advanced components: the Sinclair
BASIC interpreter; and the Sinclair teach-
yourself BASIC manual.
The unique Sinclair BASIC interpreter offers

remarkable programming advantages:

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

® Unique syntax check. Only lineswith correct
syntax are acceptedinto programs. A cursor
identifies errorsimmediately. This prevents
entry of long and complicated programs with
fauits only discovered when you try to

runthem.

® Excellent string-handling capability-takes
up to 26 string variables of any length_ All
strings can undergo all relational tests (e .g.
comparison). The ZX80 also has string input-
torequest aline of text when necessary.
Strings do notneed to be dimensioned.

® Up to 26 single dimension arrays.

® FOR/NEXT loops nested up to 26.

® Variable names of any length.

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

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

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

® Timerunder program control.

® PEEK and POKE enable entry of machine
code instructions. USR causes jumptoa
user'smachine language sub-routine.

@ High-resolution graphics with 22 standard
graphic symbols

@ Allcharacters printable in reverse under
program controt

® Lines of unlimited length
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Fewer chips, compact
design, volume production-
more power per pound!

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

The display shows 32 characters by 24 lines.

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

No other personal computer offers this
unique combtnation of high capability and
low price

Sockets for TV,
cassette recorder,
power supply.

SUPER ROM.
Clock.
Rugged,
flush,
Sinclair

Z80 Amicroprocessor-new,
faster version of the famous
Z-80 microprocessor chip,
widely recognised as the best
ever made.

UHF TV
modulator.

RAM chips.

I

; ? //////,/

%% Z 4
ETI OCTOBER 1980

keyboard.

g



The Sinclair teach-yourself
BASIC manual.

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

A hardware manualis also included with
every kit.

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

The ZX80 kit costs a mere £79.95 Can't
watt to have a ZX80 up and running? No
problem!It's also available, ready assembled
and complete with mains adaptor. for
only £99 95

Demand forthe ZX80ts very high- use the
coupontoordertoday for the earliest possible
delivery Allorderswill be despatched in strict
rotation We'll acknowledge each order by
return. andtell you exactly when your ZX80
will be delivered If you choose not to wait, you
can cancel your orderimmediately, and your
money will be refunded at once. Again, of
course,you may return your ZX80 as received
within 14 days for a full refund We want you to
be satisfied beyond alldoubt-and we have
no doubtthat you will be.

sincisir
2X80

Science of Cambridge Ltd
6Kings Parade, Cambridge, Cambs., CB2 1SN,
Tel: 0223 311488

ETIOCTOBER 1980

- ZX80 software-
now available!

See advertisements in Personal
Computer World, Electronics Today
International, and other journals.

New dedicated software-developed
independently of Science of Cambridge -
reflects the enormous interestin the ZX80. More

el

software available soon-from leading consult-
ancies and software houses.

it
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ORDER To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Remember: all prices shown include VAT, postage and packing No hidden extras.
FORM  Pplease send me-
Quantity | Item item price Total
£ £

Sinclair ZX80 Personal Computer kit(s) Price includes
ZX80 BASIC manual, excludes mains adaptor £79.95

Ready-assembled Sinclair ZX80 Personal Computer(s)
Price includes ZX80 BASIC manual and mains
adaptor / £99.95

Mains Adaptor(s) (600 mA at 9V DC nominal unregulated) 8.95

Memory Expansion Board(s) (each one takes up to

| 3K bytes) 12.00

RAM Memory chips-standard 1K bytes capacity 16.00

Sinclair ZX80 Manual(s) (manual free with every ZX80 kit
orready-made computer) 5.00

NB Your Sinciair ZX80 may qualify as a business expense TOTAL £

I'enclose acheque/postal order payable to Science of Cambridge Ltd for £
Please print

Name Mr/Mrs/Miss
| Address

ETI/10/80I
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74290 1500 4020 1005 | 93 senies 745 SERIES TRANSISTORS | BFR&O  25p | TIP31A  58p.| 2N3553 240p ' |- 40364 1209 | 10A 400V 200p
74293 150p 0P {9307  180p 74500  60p 745114 120p { AC126  25p | BFR41 25p | TIP31C  62p | 2N3565 30p | 40408 700 254 400V 400p
74208 200p 4022 100p | 930  q75, 74504  60p 745124 300p | AC127/8 20p | BFR79 25 | TIP32A  6Bp | ZN35B4  250p | 40409 8%
74365 100p 4023 27p' | 9308  316p 74505  7Sp 745132 160p | AC176  25p | BFRBO 25p | TIP32C  82p | 2N3643/4 4&: 40410 85p
74366  100p 4024 50p 300 2750 74508  75p 745133 750 | AC187/8 28p | BFRBI 250 [ TIP33A  90p | 2N3702/3 12p | 40411  300p | ZENERS
74367 100p 4025 200 | 9311 278p 74510  60p 745138 225p | AFt16  Sop | BFX29  40p | TIP33C 114p | 2N3704/5 12p | 40594  120p 2.7v-33v
74368 100p 4026 130p | 931,  leop 74520  60p 745139 225p | ADIA9  Top { BFX30  34p | TIP34A  11sp [ 2N3706/7 1dp | 40595 120p 400mW op
74300  200p 4027 50p | 9314  165p 74530  60p 745157 250m | AD161/2 4asp | BFX84/5 40p | TIP3AC  160p | 2N3708/9 12p | 40673 759 w 15p
74393 200p 4028 84p | 9315 225p 74532 90p 745174 250p | AUI07  zoop | BFX86/7 30p | Tip35a  226p | 2N3773  300p 40841
74290 228p 4029 100p | 9350 2265 74537  90p 745175 320p | BC107/8 11p | BFX88  30p | TIP35C  290p | 2N3B19  2%p | 40871/2 wop
russeries 4930 S50 | 9322  1s0p 74564  60p 745194 350p | BC109  11p | BFWIO - 90p | TIP36A  270p || 2N3820  50p TRIACS
74500 1ap 203! 200p | 9333 3o, 74574  90p 745241 450p | BC117  20p | BFYSO - 30p. | TiP36C 2N3823  70p T pionEs PLASTIC
41502 165 2033 180P o35 Js50; 74585 300p 745260 70p | BCi47/8  9p | BFYS1/2Z 30p | TIP41A  ESp | IN3BEG 90 | ayip; 12 | 3A400V  60p
74303 18y 03¢ 2000 4376 350, 74586 180p 745373 500p [ BC1a9  10p | BFYSS 33 | miP41C  78p | IN3902 00 | gyy3ga00 20p | GA400V 709
7a0508  1ep 4035 10 |'g374 2005 745112 120p 745374 500p | 6C157/8 10p | BFYS0  90p | TIP42A  70p | 2N3903/4 18 | o447 6A500vV  88p
741505 25 4036 29%0 8C159 ~ 11y | BRY39  45p | Tipa2C  82p | 2N3905/6 20p | Oag) 2| sasoov 7%
741508 22p 2037 1% [ LINEARI.Cs MC3340P 320p | BC169C 12p | BSX19/20 20p | TiP54  160p | 2N4037 8Sp | qugg 15p | BASOOV  95p
7a510 zop 4038 1200 | Av10212  600p | wKS0398  750p | BC172  12p 104 2280 | TIP120 120p | 2N4058/9 12p | (g4 op | 124400V 85p
745117 app 4039 2950 | AY1-1313 663p ML920 7750 | BC177/8 17p | BUIOS  190p | Tip122  130p | 2N4OEO 120 | (5,4 op | 12A500v 105p
721513 app 4040 100p | AY1.1320 320p MM57160 620p | BC179 18p | BUT0B  250p | TIP142 130p | 2N4061/2 1B | . gc 164 400V 110p
741514 eop 4041 80p | AY1.5050 140p NE531 150p | BC182/3 10p | BU109  226p | TIP147 130p | 2N4123/4 27p | a0, ;‘: 16A 5007 130p
74815 asp 4042 80p | AY3-1270 840p NESS5 22p | BCi84 11p | BU205 200p | TIP29S5 78p | 2N4125/6 27p | (a%07 q 28000  130p
741520 20p 4043 90p | AY51224A  240p NES556 70p | BC187 30p | BU208  200p | TIP40SS 70p | 2N4401/3 27p | [ o0n O
741521 aop 4044 %0p | AY51315 600p | NES628 azsp [ BC212/3 11p | BU406  145p | TS43 34p | 2Na427  90p | G .o =
741527 3sp 4046 10 | -Av513174  775p | NESE4 a20p | BC21a  12p | E3%0 50p | TIS93  30p | 2N4B71 80P | yyijag “
781530 z0p 4047 1000 | Av540070  S2gh NE565 130p | BC237  1sp | E308 50p | ZTx108  12p | 2NSO87  27p |  Nunni/2 do
Jals32 27 4048 550 | CA3019 NESEE 158p | 8C327  18p | E310 S0p | 2TX300 13p | 2N5089  27p | INaSONZ BB
741537 30p 4049 50p CA3046 70p NES67 140p BC337 16p | MJ2501 225p | ZTXS500 15p | 2N5172  27p 1N4005 (2 THYRISTORS
741538 38p 2050 4% | CA3048 2250 NE571 4250 | BC338  1ep | MJ2955  90p | ZTX502  18p | 2NS179  %0p | 4\ unnd g ‘7“‘ 1A 50V 70p
74542 709 405 30p | CA3080F 720 | NES534A 250p | BC461  36p | MJ3001 2250 | 7TXS04  30p | 2NB191 80P | ucioriy qqp | JAOOV  90p
741847 78p 4052 80p | CA3086 a8 | RC4151 400p | BC477/8 30p | MJE340  SOp | 2NAS7A 250p | ON5194  90p | ucans )7 qgp | 3A400V  100p
741561  2ap1 4053 80p | CA3089E 2250 S5668 270p | BC516/7 40p | MJE2955 100p | 2N696  35p | 2NS245 40p | oo gp | BAGOOV  140p
741555  30p 4054 150p | CA3090AQ 375p SAB3209 POA | 8C5478 1ep | MJEIOSS 70p | 2N697  26p | 2N5296  55p | e 12A 400V 180p
740573 s0p 4055 1250 | CA3130E . 90p SAD1024A  1250p | BC548C op | MPF102 4Sp | 2NE98  4Sp | N5401 S0P [ yeat SINKS 16A 100V 180p
74ts74 279 4056 13% | CA3140E 50p SFF96364  1100p | BCS49C  18p | MPF103/4 40p | 2N706A  28p | 2N5457/8 40p | (470220 Voit- 16A 400V 180p
7a(s75  3ep 9059 8000 | CA3160E 100p 51490 400p | BCS578  18p | MPF105/6 40p | ON708  25p | 2N5450  40p | ..o oo " BT106  110p
741576 asp 4060 11S0 | cazi6re 140p SN76003N  250p | BCeS9C  18p | MPS6531 SOp | 2N91B  45p | INS460 0P |yl o 106D asp
741583 70p, 4063 1200 | ca3ig2E 450p | SN76013N  1a0p | BCY70  18p | MPS6534 50m | N30  18p | 2N5485  4dp | o105 ,z, MCR101  36p
741585  sop 2066 55 | ca3189e 300p | SN76013ND  120p | BGY71/2 22p | MPSAOE 30p | 2N1131/236p | 2N5875 250p TICas 27
Jaloee  asop 4067 4500 | Ca3og0  / 180p | SN76023N  1a0p | 80131/2 S0p | MPSAI2 50m | ON1613  26p | 2NG027  48p BRIDGE 2N3525  130p
741500 aop 2008 27p | DAC14088 = 200p SN76023ND  120p | BD135/6 S4p | MPSAI3 50 | 2N1711  25p | 2N6052 300p | RECTIFIERS ONA444  1a0p
741592 70p 4089 200 | Fx209 750p SN76477 1750 | BD139 s6p | MPSA20 50p | 3N2102 70p | 2N6059 325p | 1A 50V  19p | 2NS060  34p
7at803  sop 4070 30p | cL7106 850p SPB515 750p | BD120  60p | MPSA42 50p | 2N2160 350p | 2N6107  BSp | 1A 100V 20p | 2N5064  40p
74l96 110p 4071 25 | |CcL8o3s 300p TAAG21 2750 | BO189  6op | MPSA43 500 | 2N2219A 30p | 2N6247 190p | 1A 400V 25p
748107 asp 2072 250 | |CM7555 80p TBAG41B11  225p | BD232  9sp | MPSAS6 32p | ON2220A 30p | 2N6254 130p | 1A 600V 30p
745109 8op 073 25 | F356P 95p TBABS1 200p | BD233  75p | MPSA70 50p | ON2369A 25p | 2N6290  BSp | 2a 50V 30p
74512 aop 4975 2% | m10C a25p TBAB00 90p | BD235  8sp | MPSUOS 63p | oN2484 30p | 2N6292  65p | 24 100V 35p
7415113 9op 2076 1970 | 1m301A 30p TBAB1O 100p | B02a1  70p | MPSUO7 60n | 2N2646 asp | 2SC1172 150p | 22 4oov  asp | LOUD
785114 asp 308) 27 | 1M311 70p 1BA820 90p% | 80242 70p | MPSU45 90p | 2N2004/5 30p | 3N128  120p | 3A 200V 60p | SPEAKERS
705122 sop 4982 27p | LM318 200p | T1BA9SO 300p | BOYSG z0ep | MPSUE5 78p | 2N2906A 30p | INT40  120p | 3a 60OV  72p | Sie
7415123 eop 2086 720 | (M319 225p TCA210 250p | BF200  32p | 0C28 130w | 2N2007A 30p | 3N14  110p | 4A 100v  95p 2/ 64R 8O0p
7415124 380p 9983 1380 | (m324 450 TCA220 350p | BF244B  35p | 0C35  130p | ON2926  9p | 3N201  110p | 4a 400v 100p | 22  8R 80p.
745125 “sop 4003 80p: | 1M339 75p TCAG40 175p | BF256B  70p | 1IP29A  40p | ON3053  30p | 3N204 120 | 64 SOV 80p | 2 8R  90p
7480 50p 7415126 50p 400 250p | M348 95p TDA1004 BF257/8 32p | JIP29C  55p | 2N3054  85p | 40290 250p | 6a 100V 100p | %8R 100p
7481 100p 7415132 60p oos 3% | w377 1750 | TDAI008 320p | BF259  38p | T'P30A  48p | ON3J0SS  483p | 40360 - 40p | 6A 400V 120p
7482 84p 7415133 30p :ggg 95p tm()so 750 TOA1010 2250 | BFR39 25p  TIP30C  60p _ 2N3442 140p  40361/2 75
7483a 90p 7415136 55p 381AN 180p TDA1022 570p
7482 100p 7415138 75p 4000 120p | (m386 950 TDA1024 1200 ;"1%"1"3:‘"5 AR o 200 LOW PROFILE DIL SOCKETS 8Y TEXAS
7485  1i0p 7405139 755 2099 200P | LM393 100p TDA10348  250p 050 1200 AY.51013p  400p
7486 34p 7415145 120p 2200 | (M709 36p TDA1170 300p 21078 500 IMB402 500p 8pin  9p 18pin 16p 24pn 24p
7489 210 743147 40101 132 | 1M710 50p TDA2002v  328p s o e N C 00 14pin 10p 20pin 20p 28 pn 30p
78008 305 7aiS1ag 178p 40102 1800 | (M725 350p TDA2020 320p B od o ATER 16pin 11p 22pn 22p 40pin 80p
7491 op 745151 sop 20103 2308 | LM733 100p TL071/81 asp e 3000 CENERATORS
74924 4sp 74LSISS 6Om L0iGc oot | (MUY L2, || SEAkD 0 211421 500p 3257A0C 9 WIRE WRAP SOCKETS BY TEXAS
7493a 36p 74LS154 200p 060 %0p LM747 70p| | TLO74 130p 20273 375p RO-3-2513 U.C. 600p B 25p 18pin S0P 24pn  70p
7494 B4y T4LSISS B g s 2%/l Njl1coad 10 | 044 700p ROZ251ILC 700p | 1apm 35  20pm  680p  28pn  80p
Tasa 700 TASISE 9w G0l00 oo | V201 || 11 B 8% 1 4116 400p SN74SI62AN €10 | 16pm 40  22pn S 40pn  100p
7406 es  7asis7 eop G010 (o0% | (MI%0O0 el s 750 5101 510p KEYBOARD i o =il
7497 180p 7415158 60p 40110 300p tMgg?? ‘;W UDN6118 320p 6810 325p ENCODER SUBMINIATURE ANTEX SOLDERING
0 0s 75160 3: 0114 250p | Mo o CRB LY 3(23 745201 350p AY-52376  700p | SWITCHES IRONS
| :
74109 &5p 7415162 1app 3502 2% | im3915 225 | |XA2206 3000 | E250C onoms 2P CRYSTALS Toage o |FEET a15p
74116 200p 7415163 100p Op | Lmay 120p XR2207 200p = 32.768KHz SPOT 3 Cx-17W 425p
74118 130p 7415164 90p 4507 S8B | iM13600 1250 | [ ‘ZN414 o5/ |l 742039 1000 2500 el Sop | Conasw a25p
L7419 2108 7405165 taop 4508 2306 | WCI3i0P  150p | | ZNatoc 2250 by Seos 100KH: ~ 300p DPDT corre o) 8501 | 222 440p
74120 110p 745166 180p 510 3| MC145s a8p | <2N424E 1350 70 as0p 200kHz  370p o ™ 5p | spameeiTs
74121 3Mp 745173 110p 2 S0p | MC14950 350p INA425E a00p ;| 745471 650p 1.0MHz  295p Broak 28p | C/CX/CCN 50p
74122 asp 745174 100p 002 B0 [ MCI496 100p | | 7N427E 7500 743571 6500 1.008MHz 350p Push laiching SPCO X25 50p
74123 60p  741S175 100p 4oio 5P [TVOLTAGE REGULATORS 825137 7509 1.8432MHz 60p | SPARE ELEMENTS
74125 75p 7415181 320p 4215 jign | Foued Plassc T0-220 CPUs - 3500 SUDEDPDT  18p | C/CX/X25 180p
74126 60p 7415190 100p 4.0 1 1A +ve v 1600 1200p 2.00MHz 350p ROCKER SPST  28p | CCN 200p
74128 7Tsp 7415191 100p 428 10F | sy 7805 60p 7905 8% | 1goace 750p 2.45760MHz WAFER ADCOLA IRONS
74132 750 7415192 100p 455, 5 12v 7812 60p 12 SR | 26s0a 2000p 350p 1P/ 12W asp | K1000 550p
74136 75p 745193 100p 220 250P | |15V 7815 60p 7915 70p | 0y 7500 3.276MHz 300p 3P/ ass | k2000 5500
74137 50p 7415195 140p o5 1oen | 1av 7818 60p 7918 7% | gano 502 3.579MHz 160p A o
74141 s0p 745196 1209 4250 1305 | 24V 7824 60p RED W2 6802 1100p 4.00MHz 2P/6W 455 | VEROBOARDS
74142 200p 7815197 90p 4025 120 | G6Goa 1092 6809 25000 4.194MHz POA OIelBaa
74145 S0p 7415221 1200 go3a  seoh | sV 78L05 30p 7905 70p | goooa 4500 443MHz 125p 1 4155618 325p
74147 1900 7415240 175 ao33 130y | 12V 78L12 30p 79L12 700 | gogsa 11009 50MHz - 325p | (Suitable for 20 X 14 pin or
74148 1500 7415241 175 4oa0  13P | 5y 78115 ZOLISII0P INSBOSC  1000p 6.0MH: 3250 TRANSFORMERS | 16 x 16 pin DIL ICs) DIP
74150 130p 7415242 170p ,gc3 8% | OTHER REGULATORS  7BHGKC 800p 780 75Cp 6.144MHz 3250 (prm 220/240V) Breadboard as above with tracks
74151A  70p 7415243 170p goos 306 | m3osk 38p  78BHOSKC 500p | Z80A 5<od 7.0MHz  325p 506 100mA 958 |- for 31 way connecior 3759
74153 70p 7415244 150p o0 2 TRt 200p 78MGT2C 135p EPROMS 7 168MHz 325p 909 75mA 100p | v.Q Boards for ICs 130p
74154 120p 7415285 250p o0 seeb | LM323K 550p  79HGKC 7000 | 17024 500p 8.00MH: 325p 12012 500mA 280p | (No wrack cutting)
74155 90p 7415247 140p  ,o05 ,,sx 1M723 37p  TL497 300p 2708 450p 8.867MHz 300p 909 1Amp 330p
74156 90p 7415251 140p 2716 (+ 5V} €10 10.00MHz 300p 15.0-15 1A 330p | CONNECTOR PLUGS
74157 700 7415253 90p sces  'sgn | OFTOELECTRONICS 2732 £25 10.7MH:z  300p 01215 31 way Plug 120p
74159 190p 7415257 90p £ || e 4%  ORP6O 1200 SUPPORT DEVICES 12 OMHz  350p 20243014 810p | 31 way Sacket 120
4 4585 150p | OCP71 130p.  ORP61 120p MH. Y P
74160  100p 7415258 160p 435, 2 3242 800p 16.00MHz 350p 5-100 Busboar 1500p
74161 100p 7415259 180p 30097 g gRP12 120p TIL78 55¢p 3245 450p 18 ogg\m 350p <‘ |
74162 100p 7415266 1 .| opTo-ISOLATORS 6522 800p 18432  450p -
74163  100p 7415273 #g }44::; ::006’ w74 130p T 90p 8532 900p 19.968MHz EDGEBOARD CONNECTORS 0.156" PITCH
74164 120p 7415279 90p 4433 "°°P MCT26 100p TIL112 90p 6820 500p 450p . 2x10way 2 x 22 way 1350
74165  130p 7415283 14533 1io0p | mCs2400  150p 116 s0p 6821 375p 26.690MHz 2x15way  100p  2x25way  160p
74166 120p 7415298 160p  1ao09  z9on | LEDS 6845 €20 2x 18wy 120p
74167 200p 7415324 908 | 0.125" 02 6850 300p 27.145MHz .
74170 240p 7415348 200p INTERFACELC.s| TiL32 55 11220 Red 16p 6852 3750 COUNTERS e
74172 450p 7415365 48p DMB8123  175p | TIL209 Red 139 TI222Gr 18p 8155 1100p 38 6667MHz 74C925 a75p 02 ¥
74173 120p 7415367 70p DMB131 375p | TI211Gr 20p  TIL22B Reo 22p 8205 3209 3 74C828 600p MC4044 3280
74174 90p 7415368 100p OPB304 450p TI212Ye 25p 8212 225p 48.0MHz  300p ICM72168B 2000p 10116 T0m
74175 BSp  74lS373 150p DS8835 250p | TIL216 Red 18p 8216 225p 55.5MHz  350p ICM7217A 850p 10231 350
74176 90p 7418374 150p 0S8B36 150p DISPLAYS 8224 275¢ 116.0MHz 350p ZN1040E 700p
;::;Ig u;’gz 7415375 120p ADASCBwB 225p 3015F 200p rrusgsea\ 570p 8226 e — ~ =
i 745377 1 1488 750 IL311 8228 5250
74180 o S ,2’: iyt I B R R o g2 e SPECIAL OFFERS (subject to stocks)
74181 1 7415390 160p 25510  350p 707 Gr 1480p Ti321/2 130p 8253 1000p 555 £18/100 7805 £5/10.
74182 90p 7415393 160p 75107 160p DL747 Red 226¢ TILI30 140p 8255 450p 741 £16/100 7812 £5/10
74184A 150p 7415445 140p: 75110  325p 747 6r 2259  7750/6C 2000 8267 900p 2114L3 £4.00 7905 £€6/10
74185  150p 7415668 100p 75150 175 | Fnpasy 120p  DRIVERS 8259 250v 2708 (450 €4.25 £6/10
74186 500p 7415669 100p /5154 1750 FNDSO0 120p 9368 250p Z80P10 600p (450 ns) b 7912 '
74188  328p 7415670 400p 75182  230p | ENDSOT 1200 9370 300p Z80AP10 700p 2708 (650 ns) £3.75 2114L (450 ns) £28/8
74190  120p 4000 SERIES 75322 300 | aN3sa0 1755  UONB1IB 320p Z80CTC 600p 2716 (plus SV only) £9.00 2732 £20
74191 1200 4000 15p 75324 375 | managa0  200p  UDNBIB4 320p 2ZBOACTC 700p 4116 (200 ns) £24/8 P&P + VAT Extra
74192 100p 4004 220 75325 375 —MC14411 1100p | — — R e =
74193 100p 4002 20p 15361 300p BREADBOARDS pnoronomo (R) SOLDERLESS BREAD- 16 KEY KEYPAD 4505
9gp /5363 400p EXP3503.6 x 2,1 €3.15 BOARD: (Reed Switches} VEROBOARDS
20p /5365  250p {Upto 3 x 14 pin ICs) Socket Stnps/Bus Strips/ Binding Posts mounted  UHF Modulator 6MHz  €3.75
sop 75451/2 72p |' EXPE5036 x24 £3.60 on sturdy base plate UHF Modulator 8MHz  450p lcopper clad)  Pktof 100 pins  50p
app 5491/ 96p {Up to 1 x 40 pin IC) PB6 6x 14 DIL ICs £9.20 Reod Switches (12VA}  €0.25 25%375 65p  Spotfacecuner  B6p
sop 8726 1600 EXP3006 x 2.1 £5.75 PB100 10x 14 DL ICs £11.80 LOGIC PROBE £18.00 2.5%5 75p  Pinnseriion tool  118p
22p 8728 250p (Upto 6 x 14 pin ICs) PB102 12'x 14 DIL ICs £22.95 SUPERTESTER 6B0R  €33.00; 3 75%3.75 75p  Vero Wiring Pen
25p 8795 200p EXP6006 x 24 £6.30 PB103 24 x 14 DIL ICs £34.45  MICROTEST 80R £17.00/ 375x5 80p 4+ 2 wire spools
sop 8797 {Upto 1 x 40 pin DCs) PB104 32x 14 DIL ICs £45.95 ' TMK500 £22.000 375%17 290p  + combs 370p
84p g}tggg {The above boards are suitable for all DIL ICs.) Pocket multimeter £a.75) 4 75%17.9 380p  Combs 7
:45: 811597 IC TEST CLIPS —— — -
8op B81LS98 14 pin £2.60 24 pin €4.90 We carry a Iarge.stock of 74and 74LS TTLs, CMOS, Linears, Memories, etc. and can normally offer
8% 16 pin €2.75 40 pin £7.90 Ex-slock deliveries. We welcome inquiries for volume quantities both from local and overseas
45p uyers.

VAT RATE: Please add VAT at
15% on total order value

Access and Barclaycard accepted
Please send SAE for list

TECHNOMATIC LTD
-
17 BURNLEY ROAD, LONDON NW10
(2 minutes Dollis Hill tube station) (ample street parking)
Yel: 01-452 1500/01-450 6597 Telex: $22800

Government, Colleges, etc. Orders accepted

Mon -Fn 9 30-5 30
Saturday 10 30 3 30

CALLERS WELCOME
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Watch Out

F or under £44.95 you too can own
a new Casio watch with con
tinuous time readout, date display,
full month, calendar information,
professional grade stopwatch, plus
alarm and time signal functions with
a choice of tone pitch. What more
can you ask for! And it's all in the
79CS51B Casio Stopwatch. A con
ventional LCD readout shows hour,
minute, second, am/jpm and date.
Push a button to display year, month
date and day. Press again for full
calendar and cycle the display
through earlier and later months if so
desired. The automatic calendar is
programmed from 1901 to 2099. Asa
stopwatch the 79CS51B has a runn-
ing time of 12 hours and a measure-
ment unit of one-tenth second. It
handles normal start-stop timing, net
timing, lap timing and first-second
place timing. The watch will also
sound an alarm at any preset time
and/or signal every hour. One
lithium battery will last about 15
months average use. For further in-
formation contact Casio Electronics
Co Ltd, 28 Scrutton Street, Londbn
EC2A 4TY.

Thisls A
Recording

T he Compur 385 is a new tele-
phone answering machine from
Agovox. It is a compact module
which sits neatly under a conven
tional telephone. The facilities
available include a remote control
electronic decoder which enables
the machine to be telephoned from
anywhere in the world and in-
structed to play back over the

telephone any messages received .

from previous callers. The machineis
also capable of recording both sides
of a conversation and can be linked

to a standard recorder for retaining
permanent records of calls. 1t is also
fully compatible with existing dic-
tating machines which utilise mini-
cassettes and has a foot switch and
head set available. Message lengths
can be limited and a call counter
enables easy location and logging of
messages. The 385 is available for
rent at between £3.72 and £6.46
depending on the type of rental con-
tract or £750 for outright purchase.
For further information contact The
Sales Office, Agovox Limited, 4
Sydenham Road, London SE26 5QY.

EMP — The Answer

Il our inquiries addressed to the

Prime Minister, the Home
Secretary and the Secretary of State
for Defence on the Government's
plans to cope with the Elec-
tromagnetic Pulse effect (EMP) in
wartime eventually found their way
to the same office somewhere in the
depths of the Home Office. This is
what HM Government has to say:
‘Her Majesty’s Government is aware
of the phenomenon of EMP and its
possible effects on communications
systems. We take it into account in
the design of civil and defence
systems but cannet, of course, com-
ment on the details of all the forms of
EMP protectionused.

The Home Office has given
guidance to local authorities and
other essential services concerned
with the planning of communica-
tions systems for war, on the effects
of EMP and about certain precau-
tions that can be taken to reduce the
risk of EMP damage to communica-
tions equipment.

The requirements for home
defence communications are cur-
rently being reviewed and possible
measures to protect them against the
effects of EMP will be considered in
the course of the review.

So, it seems the Government
and local authorities know all about
EMP, but they aren’t going to tell the
likes of us.

In a statement to the Commons
on August 7th, the Home Secretary
(William Whitelaw) outlined

ETI OCTOBER 1980

developments in Britain’s civil
defence programme. The UK warn-
ing and monitoring organisation is to
improve its communications. Im-
provements are also to be made to
the wartime broadcasting service to
ensure the continuation of public
broadcasting even after a large-scale
attack (but no mention of EMP).

After a lengthy pronouncement
on Central/local Government co-
operation in wartime, increased ex-
penditure on equipment and ser-
vices, greater involvement in civil
defence by Central Government
departments and finishing up with
news of the refurbishment of our
stocks of emergency fire appliances
{Green Godesses?), Mr. Eric Heffer's
immediate reaction was, “The right
hon. Gentleman must be joking’.

we'll keep you posted on any
further developments. Keep your let-
ters coming. These given here are
representative of those we have
received so far. This article has
stimulated a greater reader response
than anything previously published
in ETL. Most of our correspondents
have understood the need for cau-
tion in our approach to publication.

The letter from Mr Keightley is
particularly interesting and we are

contacting Mr ). Pawsey MP to.

gather his views on the subject. In ad-
dition investigations are under way
to find out exactly what that
“guidance to local authorities” refer-
red to in the Home Office reply con-
sists of and of how much use it has

proved to be. We hope to be able to
report back next issue on the results
of that investigation.

In the meanwhile keep your let-
ters coming to us and why not follow
Mr Keightley’s example and write to
your local MP? Maybe together we
can overcome the vast governmental
inertia and raise the heads above the
sand just a little.
Dear Sir, '

| think you should visit the inside
of a NATO USA or British Radar
Command Station.

We have in the UK high gain
very large units operating on all
bands ie:- VLF to UHF by a switching
unit thus making jamming very hard
because the unit sends out piano
type signat and only receives back
the same. All are sent out through
banks of pure mechanical harmonic
filters, that also process the received
signal. The Front end is in liquid He
and of the thermocouple type. Most
of the units have a large valve
content of the ECCB82 size.

All cable passing through the 14g
sheet steel building shield have 80 to
120 bd RF! filters even the power
cable. The building is bonded every
four feet against RFI.

You will find that you can get an
electric shock from nylon rigging
seven miles out from the radar
station such is the power.

Thank you for bringing your
statement to the public and that
many items are covered up, it would
seem that the designers took into
account EMP in the design of the
radar system and my part was
commissioning the 3000 kW cooling
system.

P.S. Do you think | have time to
scrap my T151 11l which is very
limited and purchase and use a TI59
before EMP!

M.G. Wadlow

Project Engineer

Dear Sir,

Congratulations on a most
interesting article (“EMP”; ET! August
1980). The text was crisp and
informative.

In view of the potential
devastating effect of EMP, | feel that
more people, both the public and
industrialists should be made aware
of this aspect of, perhaps, an
inevitable nuclear war.

For my part, | have been largely
unaware of EMP but feel that | may
be able to at least inform engineers
and managers in telecommunications.

Yours sincerely,

S.F. Gatley

Senior Electronics Engineer

Plessey Telecommunications

Dear Sir,

Thanks to ET! for an informative
article on EMP.

| have drawn this article to the
attention of Mr Jim Pawsey, the
Member of Parliament for Rugby,
who is also the secretary of the Civil
Defence Committee in the House of
Commons.

He informs me that he has
tabled a question in the House on
this matter after reading your feature.

As you may know, a major
statement on Civil Defence by the
Home Secretary has been promised
before the House rises on August 8th.

Incidentally, a range of devices
which offer protection from EMP are
being marketed by Suhner. These
incorporate a Cerberus gas discharge
tube in a coaxial (50R) line.

Yours faithfully,

MR. Keightley, B.Sc., G8BLK

Bilton, Rugby,

Warwickshire



TRANSCENDENT DPX

DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI-VOICE SYNTHESIZER

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

The Transcendent DPX is a really versatile new 5 octave keyboard instrument. There are two audio outputs which can be used simultaneously. 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 or 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 at 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 sensitivel 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 vibrato
comes in only after waiting a short time after the note is struck for even mare realistic strong sounds

S R

.0" (rear) 3.3* {front)

COMPLETE KIT ONLY £299 ,var

To add interest to 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.
Asthe system is based on digital circuitry digital data can be easily taken to and from a8 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., even a 13A plug!

MANY MORE KITS ON PAGE 116. MORE KITS AND ORDERING
INFORMATION ON INSIDE FRONT COVER

TRA Nsc E N D E N T 2000 SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.

Cabinet size 36.3" x 15.0" x5

The TRANSCENDENT 2000 is a 3 octave instrument transposable 2 octaves up or down giving an effective 7 octave range. Therais portamento. pitch bending. a VCO with shape and pitch
modulation, a VCF with both low and high pass outputs and a separate dynamic sweep control. a noice generator and an ADSR envelope shaper. There is also a slow oscillator, a new pitch
detector, ADSR repeat, sample and hold, and special circuitry with precision components to ensure tuning stability amongst its many features

The kit includes fully finished metalwork, fully assembled sotid teak
cabinet, filter sweep pedal, professional quality components {all
resistors either 2% metal oxide or 2% metal film); and it really is
complete — right down to the last nut and bolt and last piece of wire! > roR v = e ot
There is even a 13A plug in the kit — you need buy absolutely no more e R PN ’

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 controls mount directly on the main
board, all connections to the board are made with connector plugs and
construction is so simple it can be built easily in a tew evenings by
atmost anyone capable of neat soldering! When finished you witl
possess a synthesizer comparable in performance and quality with
ready-built units selling for many times the price

rxmr—" aare

j St
COMPLETE KIT f 2000  rmemn
ONLY g
£168.50+ VAT!

Comp_rehensive handbook supplied with alt complete kits! This fully
de_scnbes‘construchon and tells you how to set up your synthesizer
with nothing more elaborate than a multi-meter and a pair of ears!

Cabinet size 24.6''x15.7" x4.8" (rear) 3.4"' (front)




NEWS: Digest

Something
Bugging You?

W ith the increase in telephone
tapping and boardroom bugg-
ing, Audiotel International have
developed a simple to use, yet
sophisticated successor to their
Scanlock radio surveillance receiver.
It is called the Scanlock Mark V8 and
is a fast, easy means of detecting and
locating an eavesdropping transmit-
ter as well as being capable of
routine ‘sweep’ searches of high level
meetings rooms. Carried in a vehicle
it can also locate any bleeper bug us-
ed for ‘trailing’.

The Scanlock is not limited to
the conventional radio receiver's
range of 88-108 MHz. It covers the
wider frequency spectrum of
10-1800 MHz and its automatic
‘sweep’ mode scans this range four
times a minute. Finally all that is
necessary is to press the ‘Locate’ but-
ton and use the hand-held wand to
guide you to where the bug is
located. The kit is the size of a small
briefcase, weighing 6.3 Kg, complete
with spare battery pack. There is also
provision for mains usage. For fur-
ther information contact Audiotel
International Ltd at Saddiers Court,
Yately, Surrey, GU17 7RX.

Show Time

V irtually every major electronic
manufacturer | spoke to at this
year's American Summer Consumer
Electronics Show claims to be
perfecting speech capable products,
whilst only a handful are available.

The leader in voice technology
manufacturing is Texas Instruments.
Two years ago the firm unveiled the
industry’s first speech capable pro-
duct, Speak 'n’ Spell, and the con
sumer electronics world hasn't stop-
ped talking about it since. This year,
Tlintroduced two other talking ‘elec-
tronic learning aids’ and is also
predicting a bright future for its talk-
ing translator. The $300 unit offers
approximately 500 spoken and
displayed words.

If you don’t know what type of
video tape system you should be us-
ing, brace yourself because more
befuddlement is brewing. Early next
year in the States two manufacturers,
perhaps even three, mutually incom-
patible video disc players will be
each shouting the virtues of their
products whilst cleverly knocking
the others.

Pictures that | have seen from
the newest Pioneer, Magnavox, JVC
and RCA players are all amazingly
detailed and noisefree. The
Magnavox and Pioneer machines
play compatible twelve inch discs by
bouncing a focused laser beam from
a spiral track of microscopic pits et-
ched onto the disc’s reflective sur-
face. A clear plastic coating makes
the disc immune to dust and
smudges from handling.

RCA'’s Selecta Vision video disc
player has been completely over-

hauled since it was introduced and
field tested several years ago. The
basic playback principle is unchang-
ed; a stylus electrode replaced every
two or three years, senses a TV signal
as electrical capacitance variations
in disc grooves spinning at 450 rpm.
Playing time was boosted to one
hour per twelve inch disc side by
doubling disc grooves to just under
ten thousand per inch. Home tests
show that dust and other groove con-
tamination from handling messed up
pictures. So RCA’s improved Selecta
Vision has a sealed disc caddy.

JVC have illustrated a system
that combines the low cost aspects of
selectavision with the operating op-
tions of free flowing slow motion etc.
of optical machines. Not only that

JVC included options for a super hi-fi

audio disc. It calls the whole package
its VHD/AHD System (Video/Audio
High Density).

Signals are stored as capaci-
tance variations from minute pits in
the conductive plastic. The stylus
rests over central spiral tracks
distributing pressure and minimising
wear. (Stylus life is 2,000 hours,
roughly 10 times RCA's).

Sony's newest addition to its
Beta family of accessories is the Beta
stack model AG300. The unit
automatically ejects and loads up to
4 Beta Max video cassettes with
record, playback and re-wind
capabilities; this accessory can be us-
ed with the current Beta Max models
SL5400 and SL5600 or with the pro-
grammable SL5600. When used with
the regular Beta Max modelsitoffers
a maximum of 20 hours recording
time. With a programmable unit the
change allows a user to record
separate programmes on separate
cassettes: up to 4 events on different

channels and different days within a
two week period.

A new company, Activision, has
released four new cartridges to work
with the Atari video computer
system; they are dragster, chequers,
boxing and fishing derby. The
general opinion is that these car-
tridges have a far higher resolution
and superior game content than any
of the Atari manufactured units; is
this why Atari is suing them for $20
million? Anyway these cartridges
will certainly be available in the UK
via at least one well-known mail
order house.

Good news for all you home
computer owners. At last you can
connect with the real world. Yes, the
BSR System X10 is going to be
available in )January 1981. In case
you are unfamiliar with the system
here is a brief run-down. Just plug in
the command console and various
modules into the household supply
outlets and you're ready to take con-
trol. No special wiring is needed.
From one convenient location you
can control a bedroom light, hall
light, television, radio, stereo, porch
light, back door light as well as lights
in the dining room. The command
console comes in two versions, either
with or without a cordless controller.
The lamp module receives signals
from a command console to turnon,
off, dim or brighten any incandes-
cent lamp up to 300 W. The wall
switch receives signals from the com-
mand console to turn on or off or
brighten any light or lamp normally
operated by a wall switch up to 500
W and the appliance module
receives signals from the command
console to turn an appliance on or
off.

Gerald Chevin

Fly TheFlag

T he familiar terminals in British
Airways reservations offices are
getting a bit long in the tooth.
They're' ten years old. A British
company, Videcom, has won the
£500,000 contract for terminal
replacement, against competition
from three other contenders — one
British and two American. Videcom
supplied a substantial number of the
existing BA terminals.

The 280 new keyboard VDUs

are to be installed at 69 sites
throughout 15 European countries.
Installation started in July in Berlin
and should be completed by the end
0f1981.

The type 101 VDUs to be sup-
plied were designed specifically for
airline operations. They use Hall-
effect, contactless, solid state keys
for maximum reliability and life ex-
pectancy. The VDU is part of an in-
tegrated terminal system including
cluster control units and terminal
drive units, which can support up to
128 terminals.

Eagle Sounds

E agle International have just intro-
duced their new consumer
catalogue for 1980/81. Although it's’
only 20 pages long it covers a lot of
ground — hifi separates and rack
systems, portable radios, in-car
entertainment systems, etc.

You can get hold of a free copy
of this full colour guide to Eagle's
wares by writing to Eagle Interna-
tional, Precision Centre, Heather
Park Drive, Wembley HA0 1SU.

Video Pirates

V ictor Company of Japan (JVQ),
who developed the popular VHS
system, are concerned with the in-
creasing number of unlicensed
»pirate” VHS blank cassettes that are
being imported into the UK. In
response, they have issued the
following statement to their dealers.
1. JVC hold an exclusive patent of
the design, construction and ap-
pearance of VHS cassettes in the UK.
2. JVC will protect their rights.

3. JVC is concerned about the impor-
tation of unlicensed VHS cassettes
into the UK because of their inferior
quality as well as their illegality.

ETI OCTOBER 1980

4. These illegal cassettes originate
from Taiwan, Singapore and Hong
Kong — there are no VHS cassette
making licensees in these countries,
thus VHS cassettes which are iden-
tified as being made in these coun-
tries will be subject to legal

proceedings from JVC when,
imported into the UK.

standard dimension, construction,
mechanical operation and electrical
performance. This may affect the
overall performance and operation

of VHS recorders for which )VC are
otherwise responsible.

So, you've been warned. Beware
of cheap tapes and what they might
do to your machine.

5. These unlicensed
products generally
do not conform
to VHS
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DIL SOCKETS EDGE 3a200v 50 p2MS064 35 4 \\H o0 235 |(Midss as]sN762218 9s | 7416 3174126 55} 74297 236] 53 39 [ts193 125
(TEXAS) Low Wire | CONNECTORS: 84100V 54 [ plac AY-51230 450 §{M3900 60§SN76477 1750 7417 31 {74128 7474298 185) 510 28 | 15194 128
_ Prof. Wrap | {Double type 8A400V 84 | ST2 20 | AY51315 595 Fim3goon 7ofsni6660 120 7420 1974132 70]74365 95}542 8o [ 15195 125
gpin  10p  25p -1 .156 | BABOOV 108 AY-51317A 630 §i1m3911 125§ sP8629 299 | 7421 38 {74136 65]74366 95 547 85 [LS196 120
14pin  12p 35p | 2x10 way 85p 12A100V 60 | 75 SERIES AS53500 510 }im3914 24087A8621Ax1 280 | 7422 26 | 74131 8e] 74367 958 S48 120 (5197 120
16pin  13p 48p | 2015 way 12a400v. 70 | 75108 350 1 Av.53507 415 Jim3915 2a0f1An661A 1557423 32 [ 74142 195{74368 95 | 549 120 fLs200 345
18pin  16p  52p | 218 way 115p 12°v‘ 124800v 115 | 75150 140 | Av.5-3500 1090 §(M3916 TAATO0 353 7425 30 | 74143 350]74390 185|554 25 | 15202 345
20pin  22p  §5p { 2x22 way 130p 135p°| 16A100V 110 ] 7515 150 | av540070 650 fim13600 135 §TAAG60 320 7426 a4 |74144 350}74393 185 | 554 30 | LS221 120
22pin  25p 70p | 2x25 way 149p 160p | 16A400V 105 | 75450 80 | AY.58100 735 fm2524A 625 §TAD100 159 | 7427 32 |74145 90} 74490 150 Ji555 70 [ LS240 228
24pin - 30p  78p | 2x30way 170p 16AB0OV 195 | 75451 75 | ca3011 110 [m2538a 1150 fTB8A1208 70 § 7428 35 {74147 180 L1563 150 | L5241 225
2Bpin  35p 85p | 2x36 way 194p ggﬁsoov 235 | 75454 224 | ca3012 150 [ mC1204 250 JTBAS40Q 220} 7430 2074148 148 1573 ao |Ls242 232
36pin — 105p | 2x40 way 210 800V 195 | 75491 89 | cA3014 157 §MC1301 79 |TBA550Q 330 | 7432 28474150 150 1574 a0 {15243 232
40pn  40p 109p | 2xa3 way 232p T2800D 120 | 75492 94 | ca3018 68 FmC1303 88 | TBAG4T-A12 7433 74151 75 1575 15244 225

10

ETI OCTOBER 1980



WATFORD ELECTRONICS

COMPUTER CORNER

@ SUPERBOARD (1 Ready-built and tested
Onty £150

@® PSU 8V /3A (for above incl. RF Modulator} £25

@ 810 Expansion Boerd (8K RAM) expandable 1o
24K £150

® CHALLANGER 1P (Superboard cased with PSU)
£188

@ Extra 4K RAM (8x2114) €20
@ Plastic Case Black. fits UK 101 Superboard
NASCOM i) etc £20

| .
@ SUPERPRINT 800. 80 column Hugh Perfor
mance Impact Printer ldeat for PET. NASCOM,
UK101. Superboard. TRS80 etc only £349

@ VIDEO GENILE based on TRS80. Urilises Z80
12K level 1] Basic 16K RAM incl. Cassette Deck
£325

® STRINGY FLOPPY, Combines economy of
Cassette with speed & reliability of DISC {inc!. 20
waters) €169

® SOFTY. Intelligent SPROM Programmer Con-
nects directly to TV Develop. copy. Burn EPROMS

Kit £99
Ready-built and tested £120
PSU for above (Buil) £20

@® UHF Modulstors 6MHz
UHF Modulators 8MHz

® KEYPADS 4 x 4 matrix

280p
450p

350p

@ Full ASCII coded 56 Key Keyboard Mod. 756
£40

@® 10x C12 Cassettes in Rack 580p

(P&P is extra on all items) Call in at our shop for
Demo. or write in for leaflets

SWITCHES SLIDE 250V:
TOGGLE: 2A, 250V. 1A DPDT 14p
SPST 28p 1A DPDT c:/aver 15p
DPST 34p Y%A DPOT 13p
DPDT 38p 4 pole 2-way 24p
4 pole on/off 54p

PUSH BUTTON

DPDT Black Body
Red, Blue. Grn.. Yell

DIL SWITCHES (SPST)
4 way 85p; 6 way 95p; 8 way 115p

ROTARY: Make your own muftiway Switch
Adjustable Stop Shafting Assembly. Accom-
modate up 10 6 Wafers 20p
Mains Switch DPST to fit 40p
Break Betore Make Wafers. 1 pole/ 12 way

SUB-MIN TOGGLE SAL Latching  125p

P cranteoee 5bp SRM Momeatary 2p/6 way, 3p/4 way. 4p/Iway. 6p/2 ;vea;

gzg c;\a /s:g :45p 125p Spacer and Screen 8p

5 :

DPDT 6 tags 70p MINL. Non Locking :‘0;37;.1(:1’;“:‘. 25::;';) to 6 way, 3

DPOT cenveoff 79p PushioMake  15p pole/ 210 4 way. 4 poie/ 210 dway | &

DPDT bissed  118p Push Break 25p ROTARY: Mains 250V AC. 4 Amp

CRYSTALS | T st o et O 202, | ALUM. [ PANEL

JLO0KkS 3231 3ya: 0.6V 0-6V (PCB mounting) 1sop | . BOXES 'METERS

135'( 2 33; BVA: 6V-5A 6V-.5A: V- 4A 9V- 4A; 12v-3A | wiTHLID £SD
2 3231 41v.3a; 15V- 25A 15V-.26A 218p p | 6oxdex

1.008 3851 42v. 4 5V-1.3A 4.5V-1.3A; 6V-1.2A 6V-1.2A, 3x2x1" s5

}éfmi" ggg 12V- 5A 12V- 5A_ 15V..4A 15V...4A; 20V-3A 2%x5%x 115"

heunt 323| 203 235p (30p pép) 75

1.8432MH: 362
2.4576MHz 362 3

3.2768M 323 20V e
3.67954M 195
4.000MHz 280

24VA: 6V-1.5A 6C-1.5A; GV-1.3A 9V-1.3A
12V-1A 12V-1A; 15V-.BA 15V-.8A; 20Vr.6A
320p (55p php)
SOVA: 6V-4A 6V-d4A; OV-2.5A 9V-2 6A; 12V-2A
12V-2A: 15V-1.5A 16V-1.6A; 20V-1.2A 20V-
1.2A; 25V-1A 26V-1A. 30V-.BA 30V-.8A

4xdx1'4" 76
4x2%x 1" 75
Ax5Yx1%" 100
4x2%x2" 80
5x4x2" 107
6xax2" 110

4.032MHz 323 386 e
p (60p p&p). |  7x5x2% 185

4.433619M 135 40g9vA: 12V-4A 12V.4A; 15V.3A 15V-3A; 8x6x3"" 185

§.0MH: 3551 70v.2.5A 20v-2.5A; 30V-1.5A 30V-1.54A 10x7x3" 240

5.1§5M 3231 40v.1.25A 40V-1.25A; 50V-1A 50V-1A 695p 10x4%x3'" 228

g_(z)MzHalaM g;; (74pp&p). (NB: p&p charge to be added above |  12x5x3” 230

TSt o 200] ournormal postal charge.) 12x8x3 275

7.680M 323 — T =
gggwsnszw gng VOLTAGE REGULATORS OPTO

! 6 1A TO3 + ve Ve LEDs with Cli i
8.867237M 362| 5v 7805 1asp 7905 2209 | 1200 Red . 13 A
9.375M 323{ 12v 7812 1asp 7912 220 { 111211 Grn 17 010004
10.0MHz 323§ 15v 7815 1asp - TIL212 Yel, 18 05000 A
}%xnz 323 | 1gv 7818 14s5p TIL220 2" Red 14 "595p sach

1IN o des| 1A 10220 Plastic Casing 2" Groen. Yellow z

18MHz 323 5v 7805 Op 7905 6Sp | or Amber 18 7 Segment Dispiays
18.432M 323 12v 7812 60p 7912 @5p | Square LEDs. Red TH307 675
o om 3334 18V 7815 60p 7915 68p| Green, Yelow 30 TIL312 3“CA 10§
27 648M 323] 18V 7818 60p 7918 88p] LD271InfraRed 40 TIL313 3”CC 10§

24y 7824 80p

SFH205 Oetector 88 TIL321 §”CA 11§

ol TH32Intra Red 65 TIL322 5" CC
n

toroom: 333 | "SV™eL0s a0 "%si05 esp | IU78Dewcior 75 DL7O4 3 CC
v 7862 308 P | BARGRAPY.Red 10 DL707 3" CA
ov 70183 300 segments 225 DBL7(4)7 ts”c‘:;A

ETI Projects: 12V 78112 30p 79112 86p | 15400 255 range

Parts available | 15V 78L15  30p 79115 85pi} o7y 120 E:ng;“e"

tor: Digital LM300H 170p  LM327 270p | ORP12 63 3GreenCA

Test Meter, LM30SH 140p  LM723 asp | ORPG! BS 6 Green CA

DMO900, 60W | LM309K 135 TAA550 sop | 2NS777 45 3+ 7RedCA

' e LM317K  350p  TBA6258 95p 3+ 7 Green CA

Amplitier [M323K  550p  TDA1412 150p ISOLATORS 15

System. Send | |M325N 240p  78HOS + 6V/5A 74 55 pvymi7e

SAEplus 5p | (M326N 240p 595p | TIL111/2 85 €D 3% Digits

tor list. ' 78HG +5V 10 +25v | TILT14 95 | Cp 4Dgits

54 8s0p | TIL117 10 (cpeDgns 950

L5245 450§ LS373 180 | 4015 85 | 4053 g0 | 4174 130 4521

L5247 135§ 1S374 180 { 4016 42 } 4054 130§ 4175 120 4622

15248 135§ 1S375 150 § 4017 82 | 4055 13s | 4194 125 4526

L5249 135§ 15377 199 | 4018 28 | 4056 135 | 4408 790 4527

1s251 130 f 15378 188 | 4019 a8 | 4057 2650 | 4409 790 4528

15263 130 | 1S379  215,| 4020 98 | 4059 876 ] 4410 790 4529

15257 115 | 1S384 4021 1os | 4060 130 | 4411 1020 4530

L5268 120 | 15385 420 | 4022 85 | 4061 1225 | 4412F1520 4531

5269 160 | LS386 8s | 4023 25 | 4062 995 | 4412vis520 4532

15261 450 | 15390 140 | 4024 75 | 4063 120 ] 4415F 850 4534

L5266 75 | L5393 140 | 4025 25 | 4066 S8 | 4415V 850 4536

Ls273 180 | 15396 210 | 4026 180 | 4067 430 | 4419 320 4538

15275 320 |7LS396 199 | 4027 48 | 4068 26 | 4422 570 4539

15279 88 | 15398 275 | 4028 82 | 4069 25 | 4432 1050 4641

15280 250 | 15399 230 | 4029 10s | 4070 30| 4435 1050 4643

15283 180 | 15445 1 4030 60 | 4071 25| 4440 999

L5290 130 | 15447 195 | 4031 225 | 4072 25 § 4450 350.

18293 130 | 1490 150 | 4032 125 | 4073 25 | 4451 350

15296 215 | 15668 105 | 4033 176 | 4075 25 | 4452

15298 215 | LS669 105 | 4034 210 | 4076 99 | 4490F 750

15299 420 { 15670 270 | 4035 125 | 4077 48 | 4490V 750

1S300 175 | 15673 750 | 4036 365 ] 4078 30| 4501 28

LS302 175 | 15674 850 | 4037 115 | 4081 28 | 4502 125

nggg 270 4038 118 | 4082 28| 4503 75

L aso 4039 360 | 4085 8o | 4506 75

15324 200 cmos 4040 105 | 4086 80| 4507 60

15326 320 | 4000 18 § 4041 8o | 4089 150 { 4508 325

L5326 330 | 4001 18 | 4042 80 4093 89 4510 (1]

L8327 315 | 4002 24 | 4043 95 | 4094 280 | 45t1 150

tS346 185 | 4006 892 | 4044 95 | 4095 105 | 4512 98

LS347 150 { 4007 22 | 4045 17s | 4096 105 | 4513 225

15348 190 § 4008 82 | 4046 130 | 4097 350 ] 4514 265

L5352 18s | 4009 40 | 4047 98 | 4098 115 | 4515 299

L5363 185 | 4010 48 14048 65 | 4099 190 | 4516 120

LS365 65 | 4011 24 {4049 as 4160 125 4517 450

LS366 65 { 4012 24 14050 a8 4161 128 | 45618 105

15367 65 | 4013 as 4162 125 | 4519 70

L5368 85 { 4014 85 4520 118

NEWS: Digest

Audiophile
Amplifier

W ¢'ve collected together all the
corrections to the Audiophile
Amplifier project in one place for
easy reference.

If you've experienced any trou-
ble with RF oscillation causing
overheating in the power amplifiers,
connect a 1000pF capacitor across
the base-collector leadsof Q12and a
second 1000pF capacitor across the
base-collector leads of Q13 (power
amplifier circuit diagram, p.56). As a
safety measure, R10 can be increas-
ed to 47R to reduce drive currentand
prevent overheating without loss of
performance.

R15, 115 (p.62, Fig.4) mount
directly on SW6. In the Parts List on
the same page, C10 should be 12nf

polyester (or carbonate). The toggle
switch shown on the rear of the
power amplifier case (p.63) is a selec-
tor switch for the two pairs of
speaker output sockets we used. Itis
a dual, three position, centre-off
switch. P.64, Fig.6 — R1 (2k2) in
series with LED 1 should be R3 (2k2).
The unmarked lead in Fig.8, p.65
(third one down) goes to T1. There
are three connections only to the 0 V
tag — C3/C4 junction, C103/C104
junction, LED 1 cathode. All other 0
V connections are made to the 0 V

junctions of the smoothing

capacitors. In Fig.9 on the same
page, the foil pattern of the compo-
nent overlay has been printed upside
down.

In the Parts List on p.65, the
power amplifier supply transformer
should be 250-25 V and the trans-
former for the preamp supply should
be150-15V.

B AT
z

% 3

Shocking Truth

tatic is a nuisance all of us ex-
S perience at sometime or other,
Often it only appears to be an ir-
ritating and uncomfortable surprise;
not often enough is it realised that
static can damage expensive equip-
ment and lead to fire and other
hazards in a working environment.
3M has produced a 14-page booklet
outlining these hazards and it is
available from Keith Nunn, Static
Control Systems Group, 3M United
Kingdom, PO Box 1, Bracknell,
Berkshire, RG121}U.

Kit Update

e're still receiving news of kits,

in response to our kit survey,
featured in the May issue. Partridge
Electronics have introduced a ‘Com-
munity Mixer Kit', which, they claim,
is unique, in that it is the first com-
plete mixer designed specifically for
applications like hospital broad-
casting. The design and straightfor-
ward construction take into account
the limited budget available to buy
equipment for voluntary broad-
casting organisations.

The mixer has been designed in
modular form, so that you can buy a
basic mixer kit for £250 + VAT (8in-
put) or £300 + VAT (12 input) plus
your choice of meter kit (VU, PRVU
or PPM) plus your choice of preamp
kit (microphone, disc, tape, cassette,
etc). Each preamp kit comes in one of
two forms (with or without equalisa-
tion). If you have some

spare, you can also buy a number of
extras, such as an autofade unit or a
telephone interface studio terminal
unit.

For further details contact Par-
tridge Electronics, 56 Fleet Road,
Benfleet, Essex SS7 5)N.

Hart Electronics can supply a
range of cassette recorder and
amplifier kits. Two high quality
Linsey Hood cassette recorder kits
are available at £81.50 + VAT and
£94.90 + VAT respectively. The VFL
910 vertical front-loading deck hard-
ware used in the top range model is
available separately at £31.99 +
VAT. Two 30 W amplifier kits com-
plete the picture. For further infor-
mation contact Hart Electronic Kits,
Penylan Mill, Oswestry
Shropshire. ¥
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ILP PRE - AMPS ARE
COMPATIBLE WITH ALL

Simply ahead..

POWER

ILP Power Amplifiers are

encapsulated within
heatsinks designed to
meet total heat

dissipation needs. They
are rugged and made to
last a lifetime. Advanced
circuitry ensures their
suitability for use withthe
finest loudspeakers, pick-
ups, tuners, etc. using
digital or analogue sound

AMPLIFIERS

010 FaiKHz

I LOAD* 801 ON ALL

g oos EXCEPT HY400 AT 401 (o o oo wavE
FORM CLIPPING

: 5!

hd

3 002 I

1]

§ o,on\

Pl o L N a
0.5 1 2 5 10 20 50 100 250
OUTPUT POWER -WATTS RM.S

sources.
Dis- Minimum
Output tortion | Signal/ oS Size Waeight |Price +
Model | Power . . Supply T VA
RMS. Typical Nonfo Voltage inmm in gms AT,
at 1KHz | Ratio
HY30 15W 0.02% 100d8B -20 -0- +20 {105x50%25 155 £6.34
into 8 §2 +95p
HY50 |[30WwW 0.02% 100d8 25 -0- +25 1105x50x25 | 1585 £7.24
into 8 §2 +£109
HY120 | 60 W 0.01% 100 dB -35 -0- +35 [114x50x8B5 |575 £15.20
into 8 + £228
HY200| 120 W 0.01% 45 0- +45 [114x50%x85 |575% £18.44
100 dB
into 8 +£277
A hvaoo[2e0w _[001% | o0 g8 |45 0 +45 [114x100x85 | 1 15Kq |£27.68
nto 4 +£4 15

ILP POWER AMPS AND PSUs

POWER SUPPLY UNITS

-

AVAILABLE ALSO FROM WATFORD ELECTRONICS, MARSHALLS AND CERTAIN OTHER SELECTED STOCKISTS.

Load impedance - all models 4(}- oo

Input sensitivity - all models 500 mV

Input impedance - all models 100K (2}

Frequency response - all models 10Hz - 45KHz - 3dB

ILP Power Supply Units with transformers made in
our own factory are designed specifically for use
with ILP power amplifiers and are in two basic
forms — one with circuit panel mounted on con-
ventionally styled laminated transformer, for PSU
30 and 36 — in the other, for larger PSUs, ILP
toroidal transformers are used which are half the
size and weight of laminated equivalents, are more
efficient and have greatly reduced radiation

PSU 30 =+ 15V at 100mA to drive up to 12xHY6 or

6xHY66 £4.50+£0.68 VAT
THE FOLLOWING WILL ALSO DRIVE ILP PRE-AMPS

PSU 36 for 1 or2 HY30s £8.10+£1.22 VAT
PSU 50 with toroidal transformer for 1 and 2
HY50s £9.75+£1.46 VAT

PSU 60  with toroidal transformer for 1 HY 120
£9.75+£1.46 VAT
PSU 70  with toroidal transformer for 1 or 2
HY120s £€13.61+£2.04 VAT

PSU 90  with toroidal transformer for 1 HY200

£13.61+£2.04 VAT
PSU 180 with toroidal transformer for 1 HY400 or
2xHY200 £23.02+£3.45 VAT

ETI OCTOBER 1980




1L.P POWER
1 AMPLIFIER

1L.P POWER
SUPPLY UNIT

V4

channel r—c-odlo—‘
0 :
SCHEMATIC BLOCK DIAGRAM e
OF HY6 PRE-AMP, WITH "
STEREO CONNECTION SHOWN 7 o~

HYB mono HYBB stereo

When ILP add a new design to their audio-module range, there have tobe very
specialreasons for doing so. Youexpectevenbetterresults. Wehave achieved
this with two new pre-amplifiers — HY 6 for mono operation, HY66 ]for stereo.
We have simplified connections, and improved performance figures aliround.
Our new pre-amps are short-circuit and polarity protected; mounting boards
are available to simplify construction. SERIAL NUMBER
Sizes ~HY6 - 45x 20 x 40 mm |HY66 90 x 20x 40mm Active Tone Control
circuits provide + 12dB cut and boost. Inputs Sensitivity - Mag PU - 3mV

Mic — selectable 1-12mV Allothers 100mV TapeO/P - 100mV

Main O/P — 500mV: Frequency response — D C to 100KHz — 3dB

Made in UK

HY6...

£5.60

+ VAT 84p

HY66....

LOW DISTORTION - Typically 0.005%
S/N RATIO- Typically 90 dB (Mag. P.U.-68dB).

HIGH OVERLOAD FACTOR -38 dB on Mag. P.U.

LATEST DESIGN HIGH QUALITY CONNECTORS .

REQUIRE ONLY POTS,SWITCHES, PLUGS AND SOCKETS.
COMPATIBLE WITH ALL ILP POWER AMPS AND PSUs.
NEEOS ONLY UNREGULATED POWER SUPPLY *15Y to *50¥..

* ALL U.K. ORDERS DESPATCHED POST PAID
HOW TO ORDER, USING FREEPOST SYSTEM
Simply fill in order coupon with payment or Please supply
«Credit card instructions. Post to address as |
below butdonotstampenvelope — wepay
postageonallletters senttous byreaders of
this journal,

£10.60

+ VAT £1.59
Caonnectors inchided

B6 Mounting Board
78p + 12p VAT

B66 Mounting Board
99p + 15p VAT

................................ Totalpurchase price £....

NO QUIBBLE
5 YEAR GUARANTEE

7-DAY DESPATCH ON
ALL ORDERS

BRITISH DESIGN AND

MANUFACTURE

FREEPOST SERVICE
see below

lenclose Cheque [ PostalOrders [] InternationalMoney Order [ ]

Please debitmy Access/Barclaycard AccountNo. ..

NAME . .

ELECTRONICS LTD. IADDRESS o

FREEPOST 6 GrahamBeliHouse,RoperClose, | ... .. .
Canterbury, Kent CT2 7EP. . .
Telephone (0227)54778 Telex 965780 Signature

ETI OCTOBER 1980
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if you want an
Autoranging

For only

We've (Egi:)
to hand it toyou!

ZERO ADJUSTMENT # FULL AUTORANGING
31-DIGIT LCD WITH # AUTO UNIT DISPLAY
200 HRS CONTINUOUS # CONTINUITY TEST
BATTERY LIFE {6110 and 6100 only)
AUTO ‘BATT’ 10 AMP AC/DC (6110
WARNING and 6220 only)

Introducing the latest professional state-of-the-art 3'2«digit DMM - at really old-

fashioned prices! From just an

unbelievable £39.95 inc. VAT, plus £1.15 p&p!

6100 6110 6200 6220
RESOLUTION ImV, 10uA, 0.1 on all models Why such a |0W, low price?
FULL AUTORANGING 2 z = < Because the A/D converter and
RANGE HOLD - - q q .
UNITS OF MEASUREMENT DISPLAYED mV, V. mA mY,. V. mA A mY, V. mA mV. V. mA A dlsplay are CUStom bu'lt' Th'S Bel
FUNCTIONS DISPLAYED Q. KR, AUTO. BATT, AD}, LO, ~ and AC genuine top-spec DMM. Check
MEASURES DC VOLTAGE TO 1000V 1000V 1000V 1000V these features for unbeatable value
MEASURES AC VOLTAGE TO 750V 750V 750V 750V - you won't find a hand-held
MEASURES AC/DC CURRENT TO 200mA 104 200mA 10A .
ZERO ADJUSTMENT Zeros out minute test-lead résistances for precise measurements DMM WIth these features at these
ACCURACY 0.5% 0.5% 0.8% 0.8% prices again?
LOW POWER OHM RANGES For in-circuit resistance measurements on afl models
BUZZER - Continuity Test v -
BUZZER - Over Range Indicator v -
COMPLETE WITH Batteries, pair of Test Leads. Spare Fuse. One Year’s Guarantee
PRICE ONLY £64.95 ONLY €74.95 ONLY £39.95 ONLY £49.95
p&p £1.15 £1.15 £1.15 £1.15

| believe you! Please send me the DMM/s as marked.

6200 @ £41.10 each, inc. VAT, p&p. Total price {________
6220 @ £51.10 each, inc. VAT, p&p. Total price £
6100 @ £66.10 each, inc. VAT, p&p. Total price £
6110 @ £76.10 each, inc. VAT, p&p. Totalprice £

Total cash/cheque enclosed £
Cheques payable to
Maclin-Zand Electronics Ltd., please.

Available exclusively from the company that gives
you tomorrow's technology today.

38 Mount Pleasant, London WC| X QAP

Tel. 01-278 7369/01-837 1165

Maclin-Zand

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

Signed
To: Maclin-Zand Electronics Ltd., 38 Mount |
Pleasant, London WCIX 0AP.

Despatch by return. For overseas orders, please
add £5 to cost of toral order package.
PRCCES 1ETI I

ACCESS NO

Name

Address

ME

Making state-of-the-art affordable.
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PROJECT

William Poel of Ambit International

describes a complete FM radio control

link using only two ICs.

developed very intensively during the past year or so.

The evidence is found in in the plethora of radio con-
trolled toys available from virtually any toyshop. Many of
these systems employ control techniques that are, to say
the least, crude. Most seem to rely on control that is vir-
tually ‘bistable’ ie, all on or all off.

Components for radio control systems have been

Digital Proportional Control

Despite the name, the ‘digiprop’ system isn’t entirely
digital in nature. The control medium is more correctly
‘pulse width modulation’ since the main information
medium is the varying width of individual pulses in a data
‘frame’. A remote receiver decodes the frame back into in-
dividual pulses and individual servos then compares this
decoded pulse against a locally generated standard (1.5
mS nominally) and the error drives the output control
medium. Feedback is provided from the control medium
in the shape of a potentiometer that adjusts the locally
generated reference pulse and varies it until the local
pulse and the decoded pulse are exactly coincident(Fig.1).
So some parts are digital, but the most inportant part, the
pulse width, is not.

ERROR SIGNAL

AMPLIFIER
SERVO
MOTOR
ERROR
GEAR
SIGNAL sox —o
MECHANICAL
1 OUTPUT
INPUT
PULSE INTERNAL FEEDBACK .
MONOSTABLE POT
PULSE GEN
COMPARATOR

Fig.1 Block diagram of the ‘digiprop’ control system.

Until Now

This form of pulse width modulation can be transmit-
ted on a variety of carrier systems. Amplitude modulation
(AM)had been almost universal until about two years ago,
when low power, low voltage I1Cs for FM were adapted

ETI OCTOBER 1980
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from communication equipment for the purposes of FM
RC. The advantages of FM were quickly appreciated and
most serious enthusiast systems use this exclusively.

The major feature of FM is improved immunity to in-
terference form the mainly AM forms of interference
around 27 MHz. CBis either AM or SSB and the limiting ac-
tion of the FM system removes a lot of trouble before it
can distort the decoded waveform. FM also means that
AGC systems are no longer necessary (except in extreme
circumstances). The output waveform of the transmitter
can be significantly cleaner {(in terms of RF pollution),
since the carrier in AM systems is virtually being switched
‘on and off’ by the data frame (Fig. 2).

27 MHz
RF OFF

27 MHz
RF ON

T FRAME

Fig.2 Waveforms associated with AM systems.

Good Ideas

It seems only to be a matter of time before good ideas
with market potential get integrated into as few ICs as
possible. It's happened with AM radio control (LM1872)
and now it’s happened to FM digital proportional radio
control with a pairof ICs from TOKO that offer a nearly in-
stantaneous solution to providing a fully proportional FM
radio control link (Fig. 3).

The KB4445 is a four channel encoder/transmitter
(Fig. 4). It would have been a five channel encoder, but for
the need to use one of the pins of the package for a
decoupling capacitor instead. All the necessary frame
timing and control is achieved in this single IC, which also
incorporates a crystal oscillator, FM modulator and RF
driver.

The output stage of the transmitter is placed outside
the KB4445, since requirements in this area will vary quite
enormously from the 100 mW for ground based toys to a
watt or so for serious airborne applications.

The KB4446 (Fig. 5). provides all receiver functions for
a five channel digiprop system, together with an in-
terference rejection comparator and decoder, so that the
outputs can be fed directly to the servo decoders. g
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HOW. IT WORKS

The KB4445 is an 12L bipolar IC, comprising a 4 channel multiplexer en-
coder, RF oscillator with FM modulator (switch type) with a 30 mW RF
output.

It is also provided with an undervoltage waming system using a
flashing LED when the supply voltage drops below 4V4 from a nominal
supply of 6 V.

The encoder section consists of a string of cascaded RC monostable
time constants, determining the pulse width according to the position of
the external control potentiometers.

Channel and frame times are similarly externally programmable.

Specification

Item Min Typ Max Comments

Power supply (V DC) 4 6 12 LED flashes at 4V4

Consumption (mA) 20 Oscillator stopped

Output power (mW) 30

Dissipation (mW) 450 4.5 mW/°C

Operation temp (°C) -10 +60

Storage temp (°C) ~55 +125

Encoder pulse width (uS) 200

Channel pulse width (mS) 1.5

Frame pulse width (mS}) 20

' Frequency deviation (kHz) 2 4 Fo + Fdev when

modulated

Crystal frequency (MHz) 8 27 50 Crystal f = f out/2

The KB4445 adopts one of the most universal encoder 'formats and

is thus widely compatible with existing FM systems. The ‘on-board’ RF
section is intended to be used as a driver for an external output stage and
where sufficient supply voltage is available, a single power MOSFET may
be used to achieve power levels in excess of 2 W.

The external circuit shown on the applications diagram delivers ap-
prox 400 mW RF to the antenna, which is sufficient for reliable control
over 200 m with the KB4446 at the receiver.

Pin 12 of the KB4445 is the switching point of the modulator and it
should be noted that the modulation action is achieved by switching an
external capacitor in series with the crystal. Thus the level of deviation
{more accurately termed modulation ‘or offset) may be controlled by a
trimmable value at this point in the circuit. The capacitors across pins 10
and 11 form the feedback of a Colpitts oscillator and thus also affect the
order specification of the transmit crystal in conjunction with the
capacitor selected at pin 12. ) .

Adjustment of the capacitor at pin 12 is an essentially iterative ad-
justment, altering the output frequency at the same time as the deviation

level, so care must be taken when setting up inital values in this part of
the circuit _ .

Pin 13 of the KB4445 offers access to the modulator switch filter and
may thus be tailored to provide optimum bandwidth by selection of an
external value.

KB4446 Receiver IC

Specification i

Item Min Ty Max Remarks

Supply voltage (V DC) 21 30 4.0 LED flashes at
2v2

Supply current (mA) 15 20 25 at 3v

Receiver sensitivity (dBu) 26 20db SIN

Limiting sensitivity (dBu) 40

Detector output (8) (mV) 300 60dBu input

SIN at 60 dBu in (dB) 40

LED drive current (mA) 5 At Vcc. 2V2.

Std pulse width (uS) 200

Channel (mS) 15

Frame (mS) 20

Output source current (uA) 100 Decoder outputs

Output sink current (mA) 20 Int. 20k

The KB4446 receiver IC uses a third overtone (30pF parallel load)
crystal in the local oscillator circuit, selected to be either 455 kHz high or
low of the incoming transmitter frequency. Oscillator low is usually pre-
ferred.

The mixer output will match either LIC IF filtering or ceramic filter
systems in much the same way as the MC3357P. A tuned IFT is however
recommended at this point in the circuit, since most ceramic filters will
offer little or no attenuation to the local oscillator present at this pin.

The detector uses a standard form of quadrature atpin 2 of the IC —
a Q of approx 80 will give results in the above table, although other
values may be used if provision is left to include a damping resistor. The
choice of the coil will determine the output for a given deviation — in
this case 2 kHz is used as the reference (ie 4 kHz total displacement.)

The detector output is fed to a comparator at the decoder input,
which provides immunity to noise effects present on the detected signal.
The values selected for the inputs at pins 21 and 22 will reject most HF
noise and are based on the frame and pulse timing stated here. Other
values may be used with non-standard forms of timing sequence.

A good quality capacitor should be used at pin 20 since this is the
reset timimg capacitor, setting the frame at approximately 20 mS total
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\j/ Fig.3 (right) Block diagram of the FM Radio Control link.
. Fig4 Circuit diagram of the transmitter, based on the KB4445 IC from
TX

with the values shown.

[
wH  TOKO. ' X
CONTROLS > KB4445 \ KB4446 »{ SERVOS
(]
KXN J
K3766
L4
RE
39%0R LEDT
A \A - L\ BATT’;ERY
ALARM
c21 c22 A% K c13 e
J e {IF REGUIRED) R T v v
T 15 16Vt
c1t REd | ol N L
AL J L L o
9 8 n
ci2 i i ”
10u f it
= i : 10 7 AAAA
c20 6k8 TC1 '1330 —t— 71:3 ;zzzk
P n
'—|1°" [}—‘4. TC2 = 2 T n 6 ” > T
27p X1 L SI:On RV1 232
S | 5
12
KB4445 b R4
100 c8 [ S = RV2 8k2 | RV1-4
13 4 T ALL 220k &
o L 75 | CONTROLPOTS
20n == RV3 8k2
I—u 3
c10 cs A RE
1n0 ZO"T Rva 8k2
15 2
n
B , = 4\’7{
c? PR1
1u0 47k
T FRAME TIME
177

" ET1 OCTOBER 1980




PROJECT: FM Radio Control
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'Fig.5 Circuit diagram of the receiver, built round the KB4446 IC, also from
TOKO.

Supply And Demand

The KB4446 is designed to work on the exceptionally
low voltage supplies(from 2V1 to 4 V) to be precise. This s
because the standard servo sugply rail of 4V8 is subject to
a lot of fluctuation and noise from the effects of the DC
motors continually stopping and starting. Despite NiCad
batteries being a very low impedance power source, there
is nearly always some effect on the supply voltage when
the start and stall current of average servos are being
drawn, but the difference between 4V8 and the nominal
3VO0 of the KB4446 is quite enough to permit stabilisation
viaa pass transistor.

Both ICs contain anundervoltage LED indicator to let
you know when the power is approaching a dangerously
low level. The indicator need not necessarily be a LED, as
the outputis available todrive avariety of alternative war-
ning devices. A high efficiency peizo-ceramic resonator
may be a more satisfactory system for outdoors applica-
tions where the light of a LED is easily flooded by sunlight.
A suitable circuit is showninFig. 6.

X1
.

Construction

The PCB and layout (Fig. 7) of the receiver reveals very
little, apart from the fact that you will need a steady hand
and a fine point on your soldering iron. The receiver was
designed to fit into a standard plastic case with the facility
to easily swap crystals and servo connections, so some aspects
of the layout are not perhaps as ideal as the RF purist would
have chosen. Nevertheless, it works.

The transmitter PCB is a straightforward device, since it is
not necesssary to apply the same size constraints. The board is
designed to slot into a standard case made by Micron radio
control.

Testing And Setting Up

The first thing to do is to ascertain that the transmitter is
working. Those with access to an oscilloscope can check the
data frame shape and size. Reference back to the internal

ETI OCTOBER 1980
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100n +Ve
10k
1«0
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Fig.6 This piezo-electric resonator can be used as a low power alarm
instead of a LED.

layout of the KB4445 (Fig.4) shows that the modulating
waveform s available at pin12 of the IC.

Carry out such tests with the crystal removed, since the
close proximity of a strong RF field will tend to distort the
readings of better (wide bandwidth) oscilloscopes. The frame
signal should be set to 20 mS using the preset on pin 1 of the
KB4445. If you do not have the necessary equipment to check
this, set the 50k preset approximately halfway. The control
sticks should similarly be set halfway.

The crystal may now be plugged in and attempts be made
to set up the RF output. The best way to to do this is with a
spectrum analyser (and who hasn’t got one these days 2?). The
next best thing is an absorption wavemeter, which is easily
made by using a standard frequency coil and a small meter
(Fig. 9).

This is standard procedure in many RC transmitters,
although you must be careful where to dangle the pickup sec-
tion, since it is possible to get misleading results due to localiz-
ed RF fields that have very little in commonwithwhat’s actual-
ly being transmitted by the antenna. By placing the pickup
close by the output of the KB4445 at pin 15, it should be possi-
ble to get a reading without too much trouble. If not, the best
thing to do is find someone with a known working 27 MHz
transmitter and adjust your wavemeter for peak reading with
this.
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PARTS LIST

TRANSMITTER

Resistors 4 W, 5%

R1 1k5

R2 22k

R34,5,6 8k2

R7 6k8

R8 390R

R9 10R

R10 15R

Potentiometers

RV14 220k linear

PR1 47k preset

Capacitors

C1,2,11,14,16 10n ceramic

C3-6 20n ceramic

Cc7 1u0 35V tantalum

8,10 1n0 ceramic

(] 180p ceramic

C12,13,20 10u 16V electrolytic

c15 27p ceramic

17 39p ceramic

c18 150p ceramic

C19 22n ceramic

(&3] 100p ceramic

1C1,2 27p trimmer

Inductors

RFC1 10 turns 32/36 SWG enamelled copper
wire on ferrite

[N} 1uH

12,3 MKXNA K3428

L4 KXN K3766

Semiconductors

1C1 KB4445

Q1 2N3866 or 2N4427

LED1 any LED

Miscellaneous

X1 13.5740 MHz

PCB, Q1 heatsink, joystick pots (x2), telescopic antenna, case to suit

RECEIVER

Resistors 4aW, 5%

R1 470k

R2,3,7 1k0

R4 1k5

RS 1k8

R6
R8
R9,10
R11

Capacitors
C1

C2

C3,4,14
C5,6,7,13,15
Cc8

a9

C10

(G }]

C12

(& [

Inductors
L1
13
L4
L5

Semiconductors
1C1

Q1

Miscellaneous
CF1

F1A

F1B

X1

7 way servo connector block, PCB, case to suit.

WAVE METER
Potentiometers
PR1

Capacitors
1

C2
a

Semiconductors
D1

Miscellaneous
M1
[N

470R
270k
33k )
820k

27p ceramic

1n0 ceramic

10n ceramic

100n miniature ceramic
27p ceramic

4n7 ceramic

22n polyester

560p ceramic

1u0 6V tantalum

22u 6V tantalum

113KN 2K241
199CC A127
SMMC 0124
PCS 4201

KB4446
BF274 or similar

SFE27MA

CFM2 455D

NTK LFC6

26.640 MHz 3¢d order T type

47k preset

22p (if required)
10n
27p trimmer

any Germanium diode

100-500 uA
MKXNA K3428

The antenna is a vital part of the output tuned circuit. It is

an electrically ‘short’ transmission antenna, which creates a
number of problems for the RF designer, the major one being
that it is an integral consideration of the output tuning and so
any adjustments really need to be made with the antenna in its
finally intended form.’

As soon as the first coil peaks, the current drawn by the
transmitter should go up fairly dramatically as the output
stage begins to warm up. Keep dabbing a finger on the PA
stage to check that it does not get too hot. Using the absorp-
tion wavemeter placed by the antenna about halfway up and
as far away as possible whilst still getting a reading (about 1m
should be féasible), peak the coils in the transmitter.

The Receiver

If you have access to a working FM transmitter, use it for
setting up the receiver (remember to use the correct crystal
pair).

An audio amplifier with high input impedance can be us-
ed to monitor the detector of the KB4446 on pin 1, so you can

18
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Fig.7 Component overlay of the receiver board (double sided).

(Right) The receiver circuit board (double
sided). It's a bit of a squeeze, but it does all fit <

ANTENNA
in.

BUYLINES

Ambit International can supply a kit of parts for the transmitter unit -
for £6.80 + VAT. The case hardware and crystal are extra. A complete
kit of parts for the receiver is also available for £8.00 + VAT. The
crystalis extra.

Ambit International, 200 North Service Road, Brentwood, Essex.
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Fig.8 Component overlay of the transmitter board.

hear what is going on whilst tuning up. An oscilloscope at this
point will display the detected control ‘frame’ It should be the
same as that appearing at pin 12 of the KB4445 transmitter IC.

By starting with the transmitter and receiver in close prox-
imity, you should have no trouble in getting a signal with
which to commence the alignment process. By progressively
reducing this input signal and peaking the coils, you will reach
an optimum that corresponds to about 2 uV input for a cor-
rectly assembled unit. The setting of the crystal oscillator coil
(atpin 10 of the KB4446) is critical and may need retrimming as
the alignment proceeds to make certain the receiver and
transmitter are correctly aligned co-channel. One of the few
drawbacks of the FM system is the need for a more carefully
matched Rx/Tx frequency than with AM. Stick to one par-
ticular make of crystals so that the loading requirements are
the same.

] D1
\ GE DIODE
]
]
'
- b SET FSD
-
7 c3 , C1 "
L1 MKXNA 27p q
100--500uA
K3428 : METER
(o) ]
22p
EXTRA CAP
tF RQD

Fig.9 This absorption wavemeter can be used to set up the RF output.
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Connect a servo to one of the output pins. It should work
in response to adjusting the transmitter control. At least one
commercial servo is a must, as this can then be used as a
reference for the 1.5 mS channel pulse, ie with the controls at
centre, the trimming should be adjusted so that the servo is at
mid travel. If this is not possible, then a further preset may be
needed in series with the control stick pots to bring them in
range. If nothing at all happens with the servo connected, then
it may be necessary to fit an external pull-up resistor on the
output of the KB4446 (10k) to the supply rail of the servo
amplifier IC.

Repeat the check on each channel and carry the transmit-
ter down the garden whilst someone monitors the receiver and
servos to ensure that adequate range can be achieved.

Finally

Under no circumstances should any home-made RC
equipment be fixed into a model aircraft and flown. Apart
from rules preventing flying in parks, the dangers of propelling
a few pounds of balsa and metal about at 40-60 MPH demand
that a much more cautious approach be adopted. The home
made RC can be checked and verified in cars, boats and
similar ground-based systems first, or you can have it profes-
sionally ‘certified’. A licence is required and some experience
and training in flying is essential. ETI
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741500
- 741501
741504
741508
741510
741811
741512
741514
741815
741520
741530
741832
741540
741542
741547
741548
741549
741873
741574
741575
741586
741590
7415107
7415123
7415125
7415132
7415138
7415151
7415153
7415155
7415161
7415163
7415164
7415168
7618174
7418175
7415195
7415221
7415244
7415245
7418251
7418257
7515290
7415293
7415366
7418373
7415374
7418375
7418377
7415393
7415490
7415670

All our - micro chip:
smle, surplus,

PRIME COMPONENTS

LOW PRICES

t micro prices. Don’t be fooled by low prices. We do not offer for
ub-spec or rebranded devices. All our parts are gusranteed new, first quality,
w0 our policy to otfar you the best of new devices that
ed regularly. Prices are exclu
e refer to ~Qrdering Information*”

e of pAp and VAT —
before ordering. Official orders from Schools,

Colleges, Ur

snd Gov. A

4052 75p
4053 73p
4054 111p
4055 121p
4056 121p
4059 560p
4060 12
4063 1129
4066 56p
4067 422p
4068 19p
4069 19p
4070 28p
4071 25p
4072 25p
4073 25p
4075 20p
4076 88p
4077 23p
4078 29p
4081 23p
4082 25p
4085 86p
4086 68p
4089 130p
4093 68p
4094 225p
4095 99
4086 325p
4098 110p
4098 180p
4501 25p
4502 12
4503 68p
4507 52p
4508 288p
4510 76p
4511 125p
4512 75p
4514 250p
a515 290p
4516 109p
4518 99p
4520 99p
4521 230p
4526 105p
4527 130p
4528 99p
4529 140p
4531 150p
4532 125p
4538 150p
4543 16

4556 73:’»
4560  2285p
4569 240p
4572 46p
4584 79p
4585 125p

4

74C20 30p
74C76 60p
74C85 185p
74C97  125p
71C98  125p
74C107 100p
74C160 110p
74C161 145p
74C162 145p
74C163 145p
74C192 175p
74C193 175p
74C194 175p
74C195 175p
74C903  4Sp

MEMORIES

2114 300NS

SPECIAL OFFER! 4K CMOS RAM (1K x 4) 450 NS
ONLY £6.95! (8 for £45)
The TC 5514P from Toshiba, CMOS equivalent of the 2114!

" {aow Power Dissipation
10pW/BIT (TYP) @ 3 OV (STANDBY)
© 10uW/BIT (TYP) @ 5 OV {OPERATING)
* Data Hetention Voltage V10 b BV
* Single 5V Power Supply

* 18 PIN Plastic Package

* Full Static Operation

* Three State Quiput

* Input/Output TTL Compatibie

° Fast Access Time 450NS

Toshiba's TC5514P (industry ype 6514) is a full static read write memory organised as 1024 words by 4 bits using CMOS technology.
Ultra low power dissipation means it can be used as battery-operated portable memory system and also as a non-volatiie memory with
battery back-up Operates from s single 5V power supply with static operation, hence no refresh periods and a much simplified power
supply circuit design. Three state outputs simpiily memory for data ion voltage 1s 2V. the battery back-up
systems needs only snmrle circuit. Toshiba's onigmal CZMOS technology also means wide operating and noise margins. The TC55 14P
ine 18 pin plastic package 0.3 inch in width

@STEREO! $100 SOUND COMPUTER BOARD!

General AY-3-8910 NMOS Computer sound ICs.
Allows you under total computer control to generate an infinite number of special sound effects for games or any other program. Sounds
can be called in BASIC, ASSEMBLY LANGUAGE etc

Atlast, an $-100 Board thatunieashes the full power of two ievab

KIT FEATURES

“Two Gl Sound computer ICs (AY 3-8910)

4116 200NS 300
4116 150NS 395: 6504 7950 1s moulded in a dual-n-|
4315 (4Kx1i CMO 6505 795p
450NS 99Sp | 5800 695p
6514 4K (1Kx4) CMOS 6802 995p
RAMJ450NS 795p 8080A 525p

8085A 1‘7’::9

0

EPROMS §30A 995:
17024 asop | 38002 ‘ssoon |
2708 450 NS 428p WO9000B 19900p Four parallel 1/0 ports on Board
2716 5V450NS  850p

2532 32K 450 NS

AY-5-1013A
AY-3-1015D
IM6402

CHARACTER
GENERATOR

RO-3-2513 UC

AY.5-2376

HKEYBOARD'ENCODER

2995p

325p
2a8p
a25p

FLOPPY DVTK
CONTROLLERS
FOUITI 801 §/0 invaried Bus
299
FOI791 801 0/0 laveried Boz
F01792 B-01 $/D laverisd Boz
349!
FOI793 801 0/0 Tree Bus
R %5p
FO1794 BO1 S/0 Troe Bus
... 3495
FOI795 8 0/0 lavectad Bus.
e Bulect 1]
FO1797 8 0/0 Tree Bus.
e select 5995p
6520 495p
6522 795p
6532 895p
6551 1095p
6810 375p
6820 425p
6821 425p
6850 a285p
6852 425p
8212 395p
8214 450p
8216 395p
8224 395p
8228 295p
8251 495p
8253 1125p
8255 495p
8267 1050p
8259 1325p
MC14412VL 797p
280 PIO 595p
280CTC 595p
2804 PO 695p
ZBOACTC 695p
280 DMA 1995p
ZBOA OMA 2495p
280 510:0 2995p
Z80A SI0 O 3495p
280 510 2995p
Z80A S10 3495p
280 510 2 2995p
2804 510 2 3495p

VOLTAGE
REGULATORS

“Uses on Board audio Amps or your STEREQ

“On Board proto typing area

“All sockets, parts and hardware are included

“PC Board 15 soldermasked, silk screened with gold contacts
“Easy. quick and fun 1o buiid, with full instructions.

“Uses Programmed | /0 tor maximum system flexibility

7805/7812 55p
7905/7912 65p
78HO5SC 575p ‘Both BASIC and
78HGKC 625p

B{POLAR PROMS

93448 5122 8 40 NS

SCL is now availabl

COMPLETEKIT . .
BARE BOARD . . . ONLY £25.00, includes 60 page data Manual
AY-3-8810 chip special price with purchase of BARE BOARD (2 chips) £15.

! Our Sound Cs d L

Y language p are

. ONLY £589,96, includes 60 page data Manual

93453 ka4 40 NS
93451 i x B 45 NS
93510 2k 1 8 50 NS

Register-Examine- Modify, Memory-E.
Diskette — £19.95, 2708 — £14.95, 2716 — £24.95, Diskette includes the source. EPROMs are ORG at EOOOH

makes writing Sound Effects programs a SNAPI SCL
ble on CP/ i

also includes routines for

Modity and Play-M y. SCLis avai

diskette or 270872716

SE 01 Sound Effects
Kit

The SE-O7 is a complete kit that
contains all
the parts to
build a pro
grammable
sound effects =
enerator
esi
aroun
new Texas
instruments
SN76477
Sound Chip.
the board
rovides
of

L S ome &3 44 -

gL
abii s

switches and
pots to pro
gram the
various com-
binations of
the F
Oscillator

VCO. Noise
One Shot

and Envelope Controls. A Quad Op Amp
IC is used to implement an Adjustable
Pulse Generator. Level Comparator and
Multiplex Oscillator for even more ver:
satility The 3% x 3"" PC Board features a
prototype area 10 atlow for user added
circuitry. Easily programmed to duplicate
Explosion, Phaser Guns, Steam Trains,
or almost an infimte number of other
sounds. The unit has a multiple of appl

catons The low price includes all parts

assembly manual. programming charts

and detaled 76477 chip specitications. It
runs on a 3V battery {not included). On
board 100MW amp will drive a small
speaker directly. or the unit can be con

nected 1o your stereo with incredible
results! {Speaker not included )

COMPLETE KIT ONLY £14.99
P&P 67p + VAT

BOOKS

Piease order books by reference no. and title, and add 50p post & packing for each book ordered

21168 Active Filter Cookbook £10.95
21440 Aviation Electronics 3rd Ed £6.75
21558 Audto IC Op Amp Applications 2nd Ed. £5.85
21524 The Cheap Video Cookbook £4.50
21398 CMOS Cookbook £7.75
21538 Design of Active Filters with Experiments £5.95
21537 Design of Op Amp Circuits with experiments £5.85
21545 The Design of Phased-Lacked Loop Circuits with Experiments £6.75
21686 Design of VMOS Circuits with Experiments NEW! £8.95
21818 Electronic Telephone Projects £4.95
21127 How to Read Schematic Diagrams 3rd Ed £4.25
21613 How to Use Integrated Circuits Logic Elements 3rd Ed £4.50
21527 IC Converter Cookbook £10.50
21695 1C Op Amp Cookbook 2nd Ed £11.25
21418 IC Timer Cookbook £8.50
21601 Instrumentation: Transducers and Applications £8.95
21452 Learn Electronics Thru® Troubleshooting 2nd Ed £8.25
21894 LC Circuits £4.48
21542 logic and Memory Experiments Using TTL Integrated Circuits — Book 1 £7.50
21543 togic and Memory Experiments Using TTL Integrated Circuits — Book 2 £7.50
215868 Linear IC Principles, Experiments and Projects 2nd Ed £7.50
21612 Oscil lcati E d S £6.75
21635 99 Practical Electronics Projects 2nd Ed. £3.75
21599 Practical Low-Cost IC Projects 2nd Ed. £3.50
21557 Practical RF Communication Data for Engineers and Technicians £6.75
21482 Regulated Power Supplies 2nd Ed £7.50
21419 Security Electronics 2nd Ed £4.50
21621 Solar Heating £5.25
21035 TTL Cookbook £7.25
21102 T g with the O 3rd Ed. £4.50
21313 TV Typewriter Cookbook £7.50
21339 Video Security Systems £5.28%
21521 Video Tape Recorders £7.50

TUNES SYNTHESIZER
AY31350 13 a MOS microcemputor xymmutr. at ;nm:
i

FEATURES

* Mealmal ariarsal campanents

* Astomatic swiich-ott sigaal at and of luns for power savisg

* Esvelops caatral ts pve o ptand guality

* Sequential was mode

* 4 door capabiiity whea nied a3 doer chime

* Qperatiea with luses Is exterag) PROM it required |2708)

* Singls supply { +5V) aperation

* Tunes in : STARN WARS, BEETHOVEN'S STH aag STH. JINGLE BELLS. YANKEE
DOOOLE, STAR SPAMGLED BANNEN, CLEMENTINE. 50O SAVE THE QUEEN. 0 SOLE
M0, WESTMINSTER CHIMES. and DESCENOING DCTAVE CHIME PLUS MANY MORE!
With detavied specs ang 1estructions. EG 95

3%2-DIGIT LIQUID CRYSTAL DISPLAY
with ‘Low bat' Indicator

@ MHligh Contrast Rstio
@ Wide Viewing Angle
i@ 0.5in. Digit Height

| ULTRA Low Power
LCD106 oa

Consumption
£6.45)

LED BAR GRAPH AND
ANALOG METER DRIVER

New from Nationat LM3914. Drives 10 LED
directly tor making bar graphs. audio power
meters. analog meters LED Oscillators etc
Units can be stacked tor more LEDs. A super
versatle and truly remarkable (C

Special price Only £2.25

12 page data 25p

Malching red bar display MV57164 £2.25

Data 25p

L
* Automatc Timed Reset
120 Hz Reecton
Two Sound Patterns
* Long Range Operation

A3
‘s?“'&THE NEW ULN-2232A INTEGRATED MOTION DETECTOR
The most SOPHISTICATED MOTION DETECTOR available!

100mW Audio Output
* Visible or Infra-red Response
* 14-pin Dual in-line Clear Plasic Package

Combiring 121 and Bipolar circuiiry. the ULN-2232A Motan Detector 1s 2 complex optolinear 1C which includes an
on-chip photodiode, high-gain logarithmic and linear amps. exfensive digital circuntry for sound generation and timing
and high-cusrent output dnvers Add on five small capaciors. a speaker and power source and you turn this

state-of-the-ant device into a complete Mouon Detector sensitive to small changes in light Jevel s a function of fime
DETAILED DEVICE DESCRIPTION AND APPLICATIONS INFORMATION INCLUDED WITH EVERY ULN-2232A

ONLY £7.60!!

Ordering intormation. Unless otherwise
stated, for orders under £50 add 50p p&p
Add 15% VAT to towat (no VAT on books). Al
devices are brand new, tactory prnime and full
spec and subject to prior sales and
availability, Prices subject 10 change without
notice

ACCESS

MUSIC FOR YOUR EARS

Bultel's Electronic Music Maker ™ kit as s single 28 pin Microprocessor Chip with ROM Wat has been
programmed o play 18 first 6 10 10 notes of the 25 popuiar wnes lisled below, Each tune can easily be addressed
sndividuslty or played sequentially & the push ol a button. The 3 chime sequences are aclivated at gny time hy separale
swich closuras. 0 when used as 2 doorbell, ong door can play songs while two others will play gifterent chimes. The unit
has 3 5 watl audio Amp and will run on efther 12 VAC or 12 YDC. Conatruction i8 vary simple. worls with any
8 or 16 ohm speakeer, or horn spaaker {nol included). Tunes can be remotely programmed uang & single rotary swilch

books.,

Minimum telephone order
using ACCESS is £10. If
ordering by post with
include name,
address and card no. writ
ten clearly. Please aliow
4/6 weeks delivery on

The XR2266 Decoder/Sense & Drive Chip for toy
cars that DRIVE LIKE REAL'! ONLY £5.45!

This versatile 18-pin dual in-line IC combines both the decoder and the sense
and drive functions to cut remote control car circuitry by at least a factor of two!

UNIVERSAL:
AY 3 1350 695p | wmciass 9op C1060 400V / 5A Sale 30p
‘;893 8910 35333 MC1488  90p
DMB123 125 ¥ . 3-
723 aze | M50 12 | wEW AY-3-8910 Ba
3l 18p | 75154 1259 n
1CL7106 sosp | 75102 1a5p @&
|CL7(1’0; 695p § 75372 250p )
iICLBO3 295p | 75324 328 '
ICM7216A 18750 § 12356 3350 c%ug ‘ Tweet
e verse § 75361 350p THE NEW GI
p
LM30IAN 308 ;sgg? Z:g: COMPUTER SOUND CHIP
tM311 sop | 75409 75p The amazing AY-3-8910 is a tantastically
M318 75p 8726 175p powerful sound and music generator. perfect
LM324 asp | grog 175p for use with any 8-t micro processor Contains
LM339 45p 3795 175p 3 tone channels, noise generator 3 channeis of
LM380 6sp | grg7 175p amphtude conirols. 16-bit envelope perod
LM1496 65p control. 2 parallel 1/0. 3D/ A conveners pius
LM1871 550p LEDs much more All v 40 pin DIP Super easy to
LM1B72 550p 1209 9p interface 10 the S- 100 or other Busses
LM3900 sop | 500 13p Only £8.50 + VAT including FREE reprint of
LM3914 225p | 0000 qsp BYTE 79 aructe! Alsa. add £2 25 for 60-page
LM3915 225p TIL220 120 dala manual
LM13600 125p TIL222 15p Perhaps the next famous composer will not
NESSS 18p TIL224 18p direct a 150-piece orchestra but. rather. a tro of
:gi?ge gon microcomputers controting a bank of AY-3
sp 8910s BYTE July 79
SN76477N 175p | DISPLAYS o
TBAB100AS 85p | FND500  80p
o7 55p | FND510  80p
1074 130p | FNDSG7 125p
704 85p
L707  85p
MVE7164
225p
XR2207
ISOLATORS
a4 ;gon {aot included!, it desired. Complete Kit £9.95 240 V Transtormer optional.
6 poie 115 Q74 Sp ——
8 hole uo: MCTE 90p NEW FROM EXAR:
10 pole 175p 750
LOW PROFILE SOCKETS BY TEXAS ¢
8 pr 7 18p 15p  24pn 220
4pn  8p 0p 18p 7 25p Steenng. hights, indicators speed control
6o 10p  22pn 23p  20po  28p €£5.45!

alt from the new XR2266 at only
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] INTERNATIONAL

SPACE INVADERS

In the past few months we've seen all manner of Space In-
vaders games — from enormous pub machines to programs
on tape cassette for home computers. We've spent many a
long hour researching the game in pubs and clubs from Land’s
End (Watford) to John O’ Groats. Next month we present the
ETI Space Invaders game for you to build. (J Plug the lead in-
to the back of your telly and sit back with the box of tricks on
your lap. Off you go — blasting aliens out of existence (with
full sound effects, of course). [ World War 11I's OK, but
there’s nothing like the real thing — ET! Space Invaders — a
computer game with a trick or two up its sleeve, as you'll find
out next month,

Atliitliiio

Photos courtesy of Twentieth Century Fox.

Look out for the November issue —
on sale October 3rd.

FREE PCB

As we finish printing each issue of ETI with our John Bull set,
we're sticking a free, gratis, no-more-to-pay printed circuit
board on the cover. It has a million and one uses — you can
prop up a wobbly coffee table, make a shower for the budgie
... OR build the five projects we’ve designed for your free
PCB. There's an RIAA equalised preamp, a 2 W amplifier, a
touch doorbell, a light switch and a metronome, (0 We give
you the PCB; we give you the project designs . . . it couldn’t
be easier.

RADIOACTIVITY

Know your alpha, beta, gammas? If it’s all just radiation to
you, you could learn a thing or two from A.S. Lipson’s excur-
sion into that fantastic, frazzling, phenomenon of modem
physics — Radioactivity. What makes something radioactive?
What exactly is radioactivity? All will be revealed next month.

EVEN MORE PROJECTS

Not satisfied with bringing you our amazing Space Invaders
game and FIVE projects for your free board, we've also got a
doorbell with a difference (it plays tunes) and a straight-
forward, no frills Bench Amplifier for your test bench. It’s all in
ETI November.

AND THAT'S NOT ALL

Data Sheet puts in an appearance with all you need to know
about a family of monolithic switched capacitor filter chips
and a speech generator chip (a very clever little block of
plastic). O Talking of blocks of plastic, voltage regulators this
time — we look at a very simple discrete component regulator
design (for when you don’t have the necessary chip to hand
then and there). ] We know now that the Space Shuttle
launch has definitely been postponed until at least next March.
Astrologue explains why.

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

final contents.

ETI OCTOBER 1380
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SPOT DESIGNS

Six pages of Spot Designs — a bumper bundle of tried and tested circuits
with the ETI stamp of approval.

Overload Current Trip

M ost power supplies incorporate some form of protection cir-
cuitry so that an excessive output current cannot flow in the
event of an overload. However, these protection circuits are often
designed merely to prevent the supply circuitry from sustaining
damage, and in the event of an overload permit a level of current
flow that is sufficient to damage the circuit being powered. This
overload current trip can be used between the powered equipment
and the power supply and will cut off the supply almost instantly if a
preset threshold current is exceeded. The trip current can be varied
from just a few to a few hundred milliamps. The unit will work with
supply voltages of 540 V.

When power is first applied to the circuit, power FET Q1 will be
biased hard into conduction by bias resistor R1. Power is, therefore,
supplied to the load via Q1, D1 and R2. There will be a voltage drop
across these components, and to some extent this varies with
changes in the supply current. At low output currents there is likely
to be a voltage drop of something in the region of 0V7, but this in-
creases to a volt or so at high currents.

RV1 is adjusted so that at output currents below the required
threshold level the proportion of the voltage dropped across Q1, D1
and R2 (and fed to Q2’s base terminal) is nof sufficient to switch on
Q2. If the threshold current is exceeded, the voltage fed to Q2's base
is then adequate to switch the device on and it diverts the bias cur-
rent that formerly went to Q1’s gate terminal. Q1 then switches off
and cuts the supply to the load. Q2 remains switched on as it
receives a strong base bias from the positive supply through the load,
current limiting resistor R3 and RV1. Once tripped, the circuit thus
latches in the “off” state. It can be returned to the “on” state by
clearing the overload and then briefly operating SW1 so that the sup-
ply is momentarily disconnected from the unit. When the supply is
restored it then starts at the “on” state once again. C1 ensures that
the circuit does always initially assume the correct state and it also
helps to prevent spurious triggering of the unit.

When using the unit it should be kept in mind that about 1 V is
lost through the device and the output voltage from the supply must
be adjusted to compensate for this. The current trip inevitably causes
some loss of regulation efficiency, but this is only marginal. If the
unit is to have a trip current of about 100 mA or more, R2 can be
reduced to about 1R8 in order to maintain the low voltage drop and
marginal degradation of regulation efficiency.

SW1

RESET
= —O+
PUSH TO BREAK
NON-LOCKING
LOAD

. T
220k —AAMA

R3
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R2
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D1 1N
1N4001
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7
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1n0
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Crystal Set

he most simple form of radio for receiving broadcast stations is
Tthe crystal set, or more precisely, a modern equivalent using a
semiconductor diode to provide detection. This simple set covers
the normal medium wave broadcast band, has an output for a crystal
earpiece and, in most areas, should give reception of Radios 1,2 and

A

(b)actionof D1

(c)recovered
audio signal

Lo

D1
" 0A91
¥ L1 l R1
Rl = 220k
1 -
" ﬂ c1

() cv1 n0
1 ABOUT 200—
! 300p MAX

NOTE:
L1 1S DENCO MW5FR FERRITE
AERIAL OR SIMILAR.

NN\

3 at reasonable volume (plus any local radio stations where these are
in operation on the medium waveband). It requires no battery or
other form of power source since energy derived from the received
transmission is used to drive the earpiece. However, this does bring
the disadvantage of needing an external longwire aerial to operate
the set, as an ordinary ferrite aerial does not give sufficient pick up.

The tuned circuit is formed by L1 and CV1. This selects the
desired transmission and rejects other stations. CV1 permits full
coverage of the normal medium wave broadcast band to be
achieved. In order to obtain good volume from the unit it is
necessary to directly couple the aerial to the tuned circuit. For the
same reason it is necessary to take the output to the detector direct
from the tuned circuit. This inevitably gives the set rather poor
selectivity, but it should still be adequate in this respect.

The form of modulation used on the medium wave band is AM
(amplitude modulation). This consists of varying the strength of the
RF signal in sympathy with the amplitude of the modulating audio
signal. D1 half wave rectifies the RF signal to leave only the positive
half cycles. R1and C1are used to smooth the RF half cycles, but their
time constant is too short to produce a steady DC output. Instead the
output rises and falls in sympathy with the mean RF signal level, so
that the original audio signal is recovered at the output and fed to
the earpiece.

The only adjustment the finished unit requires is to slide the
aerial coil (L1) along the ferrite rod to find a position that permits full
coverage of the medium wave band. The coil is then taped or glued
in this position. The smaller winding of the ferrite aerial is not
required and is either removed or just ignored. The aerial should
preferably be an outdoor type about 10m or so long, but a few
metres of hook-up wire fixed around the walls of a room or in a loft
should give reasonable results.
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LF351 AND TBA820M
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Te I ep hO ne A m p I i fi er reduces the gain slightly at high frequencies in order to obtain an im-

proved signal to noise ratio.

110

AV
g

telephone amplifier enables more than one person to follow a C4 couples the output from the preamplifier to volume control,
A telephone conversation. The unit described here, in common RV1, and from here the signal is coupled to the power amplifier by
with all normal units of this type, requires no direct connection to C5. The output stage uses the TBA820M. This is a class B amplifier
the telephone. Instead, the special pick-up coil has a built-in rubber which will give an output power of a few hundred milliwatts RMS.
suction cup that enables it to be easily attached to the telephone The closed loop voltage gain of the device is determined by the
base. This produces only a very weak signal from the magnetic field value of R6, about 25 dB. (180 times) with the specified value. This
radiated by an inductive component inside the telephone, but gives the required very high overall gain in conjunction with the
satisfactory results can be obtained if it is fed to low noise, high gain preamplifier’s gain. C7, R7 and C8 are needed in order to maintain
amplifier. It would of course be possible to use a much simpler cir- stability.
cuit if a direct connection to the telephone were to be made, but this The quiescent current consumption of the unit is only about 5
would make installation more difficult and it is ILLEGAL to make a maA, but this rises to as much as 50 mA or so at high volume levels.
direct connection to a Post Office telephone anyway. The best position for the pick-up coil on the telephone base (not the
The preamplifier stage of the unit is based on 1C1 which is a low handset) can be located with a little experimentation. Be careful not
noise op amp having a FET input stage. This is used in the conven- to place the handset near the amplifier's loudspeaker or advance the
tional inverting audio amplifier mode and the negative feedback net- volume control too far as this will cause a howling sound due to
work, R1,4, sets the voltage gain at about 40 dB. (100 times). C11 acoustic feedback.
capacitor (C2) must be a high quality type. The use of a tantalum
D-M -M . TO StOpCIOCk bead component is, therefore, recommended. C2 cannot simply be
charged from the supply lines via a resistor, since the voltage across
CO nve l'tO r the resistor would drop as the voltage across C2 increases. This
would give a decreasing charge current as C2 charges exponentially
T his simple add-on circuit can be used with a DMM switched to and the required linear voltage slope would not be produced. C2 is,
the 1 mA range to give a stopclock having a range of 0-99 § (or therefore, charged from a conventional constant current source
0-199 S for a 3% digit instrument). It can also be used with an or- which is based on Q1. D1, D2, and R1 form a simple shunt regulator
dinary analogue multimeter or panel meter, giving a range of 0-100 circuit which bias the base of Q1 approximately 1V3 below the
S, but the resolution will be lower than with a digital instrument. positive supply potential. There is a voltage drop of about 0V65
The unit relies on the fact that a linear rise in voltage is produc- across the base emitter terminals of Q1, giving about 0V65 across
ed across a capacitor if it is fed with a constant charge current. The emitter resistor R3. This gives an emitter current of roughly 3 uA and,
o as the collector and emitter currents of a high gain device (such as
o if/ the BC179 used in the Q1 position) are virtually identical, a constant
TNatas R3 ONJOFF charge current of about 3 uA is fed to C2 when SW1 is operated. This
220k low charge current together with the fairly high value of C2 produces
L, 4 a suitably long time constant. '
¥ It is essential that the voltmeter circuit takes no significant cur-
BC179 rent from C2 as this would affect accuracy and would result in a
R6 decaying reading at the end of a timing run. Operational amplifier
1 swi I k2 oCH IC1 is, therefore, used as a unity gain buffer stage which gives an in-
-, a7 put impedance of about 1.5 million megohms and ensures that there
100n . cAsIaoe is no significant loading on C2. PR1 enables the sensitivity of the
B2 voltmeter circuit to be adjusted to the correct level. In practice, SW1 is
depressed for (say) 90 S and then PR1 is adjusted for the appropriate
QUTPUT .
reading on the DMM.
c2 | Nezer SW2is a reset switch and this discharges C2 (via current limiting
T o e resistor R4) if it is briefly operated. SW3 is an ordinary onjoff switch.
-0 The current consumption of the circuit is only about 4.5 mA.

-
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Quiz Monitor

his circuit is useful when playing ’‘snap’” or TV
Tquizzes where the first person to have an opportunity of
answering the question is the first to operate their push button
switch. Operating it causes an indicator light to switch on and
prevents the opponent’s switch and indicator light from working.
Thus, there is no doubt as to which push button switch was operated
first.

The circuit is based on a CMOS 4001 quad two input NOR gate,
but all of the gates have their two inputs connected together so that
they, in fact, operate as simple inverters. The circuit has two
identical sections, one for each player, each using two of the gates.

If we consider gates 1 and 2, at switch on C2 is in a discharged
state and, therefore, takes the input of gate 1 low. This causes the
output of gate 1 to go high, taking the input of gate 2 to the same
state due to the coupling through R1. The output of gate 2 then goes
low and feedback through R2 holds the inputof gate 1 in its original
low state, thus latching the circuit in this condition. LED 1 is driven
from the output of gate 2 via current limiting resistor R3. At first it

PB3
}4 RESET ____ oY
— (o
[ PB2
— §
PB1 [ i
R1 R4
1 10k F 8 10k 12 ;
= D WDt NDD ey
-: 2 6 13
T
er e AVAYAYA A%
R2 . RS
220k a3 220k
= wS %
-— p—
c2 c3
22n 22n
~ >~
7 LEDT Yo~ LED2 ===
+ TIL209 TiL209 —Ve
g —0

will obviously be switched off. So will LED 2 which is the indicator
light for the other player. It is driven from an identical arrangement.

If PB1 is activated, the input of gate 2 is taken low, since it will
be taken to the low output of gate 4. This sends the output of gate 2

- high, the input of gate 1 high (due to the feedback through R2) and

the output of gate 1 low. The circuit will hold itself in this state even
if PB1 is released. Operating PB2 will have no effect now, since this
will merely connect the high output of gate 2 to the high input of
gate 4, producing no changes in logic state. Thus the required
blocking is obtained. Of course, if PB2 was operated first, LED2
would switch on and PB1/LED1 would be disabled, with the basic
circuit action being the same as described above. The operating
speed of the circuit is extremely fast and even with a very small gap
between the two switches being operated, the unit is capable of
determining which was operated first and there is no danger of both
LEDs switching on.

The circuit is reset by briefly operating PB3 so that power is
removed from the circuit and it starts once again from the beginning
when PB3 is released. No onloff switch is required as the unit has a
negligible quiescent current consumption.

Simple Preamplifier

his preamplifier has two inputs; one for a magnetic cartridge and

the other is an "Aux” input for a tuner, tape deck, etc. Although
the circuit is very simple, it uses an IC which is specifically designed
for this application and provides low levels of noise and distortion.
The unit is suitable for stereo operation and both the required
amplifiers are contained within a single LM382 IC.

The circuit diagram is for one channel only, but apart from the
IC pin connections the other channel is identical. The numbers in
brackets show the pin connections for the other channel. The supply
connections of 1IC1 are common to both channels.

The LM382 has an internal biasing circuit which sets the
quiescent output voltage at approximately 6 V and no discrete
biasing components are required. C6 provides DC blocking at the
output. When switched to the “Mag” mode, external feedback
components are required in order to shape the frequency response
characteristic of the amplifier in the required way. Bass cut and
treble boost are applied to the signals transferred onto records so as
to prevent excessive low frequency groove modulations and give an

MaS SWia

AUX c1

G Ty Lo

improved signal to noise ratio. The preamplilfier must give
corresponding bass boost and treble cut in order to give a flat overall
frequency response to the system. C2, C3 and R1 are the discrete
feedback components and the LM 382 itself contains some feedback
resistors. C4 and C5 provide DC blocking for two shunt resistors in
the feedback network.

When switched to the “Aux” mode, most of the feedback
components are not required and are switched out of circuit by
SW1a and SW1c. C2is left in circuit, butis superfluous. In this mode
the circuit has a voltage gain of only about four and is really just
operating as a buffer stage. SW1a connects the input of the amplifier
to the appropriate input socket and C1 provides DC blocking at the
input. Of course the input wiring must all be screened to prevent
stray pick-up of mains hum, etc.

The current consumption of the circuit is about 12.5 mA. Due
to the high supply ripple rejection of the LM382, itis not necessary to
have a highly smoothed and decoupled supply.

—0
+10 TO 40V

—Ve
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FEATURE: Spot Designs

Combination Lock

ost combination locks are based on the simple arrangement
Mshown in (a). This merely consists of three ten way rotary
switches wired in such a way that they will connect power to the
relay or solenoid if the correct combination is set on them (6-4-5 in
this case). This basic circuit is not often used in practice since it does
not take very long to quickly adjust the switches through all the 1,000
possible combinations (0-0-0 to 9-9-9 inclusive) if it is done in a

problem is simply to build a delay circuit into the unit so that power
is not supplied to the solenoid or relay until the correct combination
has been present for a few seconds. Quickly running through all the
possible combinations is then ineffective at “cracking” the unit, as o
the delay circuit will prevent the unit from responding when the
correct combination is briefly present. Anyone trying to “crack” the
unit is very unlikely to succeed unless they know of the delay circuit
and are prepared to devote a good deal of time to finding the correct
combination. o

Circuit (b) has an additional time delay circuit whichisbased on
VMOS device Q1. When the correct combination is set on SW1 to
SW3 and power is supplied to the circuit, C1 will be uncharged,
giving zero gate bias to Q1. Q1 is, therefore, switched off and no
significant current is supplied to the relay or solenoid which forms
its drain load. C1 slowly charges via R1and after about 4S the charge
voltage on C1 will be large enough to bias Q1 into conduction and
switch on the relay or solenoid.

R2 discharges C1 when the unit is reset, so that it is quickly
ready to operate properly once again. R2 limits the maximum gate
voltage of Q1 to only about half the supply voltage, but this is more
than adequate to bias the device hard into conduction and is of no
practical consequence. D1 suppresses the high back EMF produced
across the relay or solenoid when it switches off and prevents
possible damage to Q1.

POWER

logical manner. °
One of the simplest and best methods of overcoming this (¢ }
0°°0%0
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along the spring many times before it decays to an insignificant
level. Thus, the output from the second transducer is a good
simulation of natural reverberation.

In this circuit the input signal is fed to the low impedance input
transducer of a short springline via an emitter follower which gives a

Reverberation Unit

This unit simulates the long reverberation time of a large hall
{usually around 2 S or s0) and can be employed as a musical

effects unit or to improve certain types of home-recording.
Reverberation is caused by sounds being reflected around the
interior of a room and in the case of a large hall the sounds are
usually reflected many times before losing sufficient energy to
render them inaudible. This, coupled with the fairly long distances
covered by the sound waves between reflections, gives the long
reverberation time and reverberant sound of a large hall.

There are several ways of simulating reverberation, but the
simplest and most commonly used is probably the springline based
system. A springline consists of two transducers linked by one or two
long springs. If a signal is fed into one transducer it produces a
corresponding audio signal which is transmitted down the spring to
the second transducer. Here it is reconverted into an electrical
signal again. However, the sound signal travels down the spring
relatively slowly, and the signal is reflected backwards and forwards

reasonably high inputimpedance of about 10k or so. This uses Q1.in
a conventional configuration. The output of the springline unit is fed
to one input of a mixer circuit. This is based on IC1 and again uses a
conventional and well known arrangement. There are substantial
losses through the springline and so the mixer is designed to boost
the output of the springline by over 46 dB (200 times). The other
input of the mixer is fed with the input signal, but the high value of
R5 gives only about unity voltage gain at this input, so that the main
signal does not overwhelm the reverberation signal.

RV1 enables the amount of reverberation signal mixed into the
main signal to be controlled. It can be reduced right down to zero by
fully backing off RV1. SW2 can be used to cut out the main signal so
that only the reverberation signal appears at the output, if desired.
The only other control is onjoff switch SW1. The current
consumption of the unit is approximately 10 mA.

O=
N swz [
> NTswi
I ON/OFF +9v
R1 R7
39k cs5 10k
4
Q1 i,
+ BC109
._.l —_— RS
c2 Mo
IN Tu0 c3
330u L
+ piov
b ?
Ly
- RE
c1 ak7
470u R2 Ré‘R
10V 56k g
RS
R3 + 10k
470R
ca
- RV1 4u?
L 5k0
log
SPRINGLINE _ve
—0

ETI OCTOBER 1980

5 ¥



Peak Level Indicator

eak audio level indicators can be used in tape recorders, ampli-

fiers, mixers, and other radio equipment to provide a visual
overload warning, and unlike slower responding VU meters, they
produce a proper response to fast transients. This circuit is based on
the inexpensive 723C device which, although primarily intended for
use as a voltage regulator, can be adapted to work well in many
other applications.

The 723C has a highly stable 7 V (nominal) reference voltage
available at pin 6. This is coupled to the inverting input of an opera-
tional amplifier (which is also part of the 723C device) via an at-
tenuator, R4,5. This gives a stable reference potential of a little over
2V at the inverting input. The input signal is coupled by way of sen-
sitivity control RV1 to a common emitter amplifier based on Q1 and
fed to the non-inverting input of the operational amplifier by C2 and
R6. Under quiescent conditions or with a negative going signal at Q1
collector, the non-inverting input will be at a lower potential than

positive going signal reaches a high enough amplitude, though, the
non-inverting input will reach a higher potential than the inverting
one causing the output to go high. D1 is then switched on with a cur-
rent that is determined by the output of the amplifier and which is
largely independent of the supply voltage. Discrete resistor R8 ac-
tually sets the output current. The specified value gives a nominal 20
mA LED current. R7 provides positive feedback which ensures that
D1 is either fully on or off. It also tends to hold D1 in the on state for
slightly longer than would otherwise be the case, thus giving a
clearer indication of a brief overload.

The unit can be adjusted to respond to input levels down to
about 100 mV RMS, which should be more than adequate for all nor-
mal requirements. RV1 is adjusted for the lowest sensitivity that
causes D1 to come on with an input signal level equal to the lowest
overload level. Quiescent current consumption is only about 4 mA.

the inverting one, and the output of the amplifier will be low. If a ;127.‘
723C TOP VIEW
1 9 } } 0
+940V
11 12

R2 ——— ..J_ —— :]_ —_——
a7 1C1 = 723C )

7 8 R1 R6

™8 3300 ok
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LLF. Alignment Oscillator

T his simple piece of test equipment can be very helpful when
aligning or realigning an AM superhet receiver. It provides an
output at 455 kHz, which can be modulated by an audio tone if
the set is being adjusted for maximum AF output. The modula-
tion can be switched off if the IF transformers are to be adjusted
for maximum AGC voltage.

The circuit consists of two oscillators, Q1 and Q2 being used
in the one which generates the 455 kHz signal and Q3 in the one
which provides the modulation signal. Q1,2 are connected in a
straightforward two stage, direct coupled, common emitter con-
figuration. However, neither of the emitter resistors are bypassed
in this case as only a low voltage gain is required. The input and
output are in phase and positive feedback between the two is
provided by ceramic filter CF1 (available from Ambit Interna-

tional). A significant amount of feedback is only provided at the
455 kHz operating frequency of the filter and so the circuit
oscillates at this frequency.

A ceramic filter gives good frequency stability, requires no
adjustment in order to produce the correct output frequency and
is cheaper than using a crystal. C2 provides DC blocking at the
output, although it should normally only be necessary to connect
the "hot” output to the receiver, no chassis connection being
necessary.

A straightforward phase shift oscillator is used to provide the
modulation signal and the specified C-R values give an operating
frequency of about 500 Hz. C3 and R6 couple this signal to the
base of Q2 where it amplitude modulates the 455 kHz signal.
SW1 can be used to cut the supply to Q3 and thus remove the
modulation. Current consumption is about 2.5 mA with the
modulation switched on and approximately 1.7 mA switched off.

4/0 - )
] J SW2 tov
) ON/OFF
R1 R4 SwWi1
‘,\\. 3k9 ({ 242 /.. MoD
) > ON/QFF
L i
12 a3 cs ce
2p2 out BC 109 10n 10m
c1
100n 02
s BC109
a1 i
8C109 r8
& ™2
220n
r R3 > 11
560k Re 1Fca
L S 10k 10n
=3 S R2 R5 2
< 470R 5k6 R7 R9 R10
CF1 a7 15k 15k
CFM2 )
4558 l v:'
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= FEATURE: Spot Designs

1
T
o "’;/s"m (14) - +0
a
L ' ON/OFF 12v o our
: os 9
1 1 5 1N914
! -—-{ ic1a Y2 --{: IC1b >:,—q‘
1 2 6
200V
MAINS |
]
]
- R2 D3
i 330k 1N914 Q1
X 8C177
N : R1
SW1b o
O o— 14002 § ak7 —
1N914
J +
NOTE: —
IC11S4011B 1
1000u RV1
M2 7,8,9,12,13 Q2
E tin !

G
1 2V DC Moto r Speed two inputs connected together so that they act as inverters and are

connected in what is basically just the standard CMOS astable

ContrO"er circuit.

The circuit differs from the standard configurationin that there

- his motor speed controller is of the type where the motor is fed are two timing resistances; one formed by R2 and the other by the
Twith a series of pulses of fixed duration and the power fed to the series reistance of R1 plus RV1. D3 and D4 are steering diodes. In
motor is varied by altering the frequency of the pulses. The higher effect, R2 forms the timing resistance when the output of the astable
the frequency, the greater the power fed to the motor, up to the is high and gives an output pulse of fixed duration. RV1 and R1 act as
point where there is virtually no gap between the pulses and the the timing resistance when the astable’s output is low and the
motor is operating at full speed. A useful characteristic of this type duration between output pulses can, therefore, be varied using RV 1.
of controller is that it gives relatively good results at low speeds and With RV1 at minimum resistance there is a negligible gap
wastes little power with consequent low dissipation in the circuit. between the output pulses, giving maximum speed from the motor.
This circuit is for 12 V DC motors having a maximum current Increasing the resistance of RV1 increases the duration between the
consumption of up to 1A (or 2 A if the secondary current rating of T1 pulses, giving decreased average output power or no significant
is raised accordingly). output power at all with RV1 at maximum resistance.

T1, D1, D2 and C1 form a simple DC supply which gives a Since the astable has only a low output current capability, the
loaded voltage of just over 12 V(just over 17V unloaded). This is used motor must be driven via a buffer amplifier. This uses Q1 and Q2 in
to drive a CMOS astable multivibrator which is based on two of the the common emitter mode, with 100% overall negative feedback so
gates in a 4011B device. The two gates that are used each have their that unity voltage gain (but a high current gain) is obtained.

VMOS 1 O Watt Amplifier. in the source follower mode (the FET equivalent of the emitter

follower). In most other respects the design is quite conventional.

t first sight this circuit may seem to be a straight foward Class B R1 and R2 are used to bias the unit to give the optimum
Adesign having an emitter follower, complementary output pair quiescent output potential and they provide overall negative
and Darlington Pair common emitter driver stage. However, the feedback, which improves the quality of reproduction. D1 and C4
output devices are, in fact, complementary VMOS transistors used are bootstrapping components, enabling the gate drive voltage to Q3

BD512/522 to go above the positive supply potential, giving improved

efficiency to the circuit. R3 is the main collector load for Q2 and PR1
is used to give a standing bias on the output transistors that gives a
quiescent current consumption of about 25 mA. The thermal

s D G L compensation circuitry normally used is totally unnecessary in this
3 circuit, since VMOS devices do not suffer from thermal runaway. In
r r +33v fact the quiescent bias current will drop slightly as the output

devices heat up, but not sufficiently to give rise to significant cross-

over distortion.
}——B——« C2 and C5 provide DC blocking at the input and output

respectively, while C1is a supply decoupling component. C3 gives a
degree of high frequency attenuation and aids the stability of the

seem to be totally inadequate, it is in fact more than sufficient since

a .the VMOS devices have extremely high input impedances and
B

circuit.
> Athough the current in the driver stage, only about 1 mA, may

consume no significant input current. This is one of their main
+ '_® adva‘ntages over bipolar devices. One disadvantage in this particular
AU application is lower efficiency due to the higher threshold voltages
> 2200u | (8R) and on resistance of VMOS transistors in comparison to bipolar

devices. However, the circuit will give an output of 10 W RMS using
a supply voltage of about 33 V or so (with a current drain of up to
|U+ o about 600 mA). An input of about 500 mV RMS is needed for
c2 0512
IN

Q1
BC107

8 maximun output.

Note: The output devices do not have internal zener protection
R2 a2 diodes and the appropriate handling precautions should be taken.
> 8C107 These devices are available from J.W. Rimmer, 367 Green Lanes, .

"5 Harringay, London, N4 1DY.
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ELECTRONICS &
TIME CENTRES

QUARTZ LCD
11 Function

iZ:3

Hours  mins secs

A4

Slim Chronograph — -+

P LT
b
el

5 R,

Bt pmscetaninc

o

=
QUARTZ LCD

ALARM

’w- [

with Snooze Alarm -~‘:~‘:;~*

i2:30:%

Hours  mins  secs

BI‘-ITH

QUARTZ LCD
ALARM CHRONOGRAPH
with 12/24 display

(2304 i

Hours mins  secs - N

B [Hm

Month dste  day

Ladies Day Watch

Hours, mins., secs., day,
date, back light, auto
calendar.

ic:30

Hours mins

g4

Month date

45

Fully adjustable bracelet.
Only 25 x 20mm and
6mm thick.

Silver or Goltd.

Prlce only
£7.95

M15 SAME DAY DESPATCH. P.&P. included

Ladies Cocktail Watch

Beautifully designed with a very thin bracelet.

30

Hours mins
Month date

4G

Hours., mins., secs., day, date,
backlight and autocalendar.
Bracelet fully adjustable to

suit slim wrists.

State Gold or Silver finish.
Only 25 x 20 x 6mm.
M 18 sAME DAY DESPATCH.

Month Month  date

Mm  secs 1710 1/100 Alarm sec  1/10th
6 digit, 11 functions, 5315 6 functions plus Alarm. ’= 7 3”,:’ e e

Hours, mins., secs., day, et PLELET Conférence signal, i LA T :
date, day of week, e 5 minute snooze alarm, —:—-{" - Alarm =) 4
1/100th, 1/10th, secs., ot ol o W Conference signal sounds g 8§ Hours, mins, secs, day -

10X secs., mins. lallals! 4 secs. before main alarm - of weék. Mo'nth, éjate, '
Split and lap modes. Price only to give advance warning % " ';H; day of week, alarm, Price only
Back-light, auto calendar. £8.95 and an option to cancel. T Al hour, mins., a.m./p.m.
Only 8mm thick. . Snooze sounds 5 mins. 24 0; 12 ho'ur display £13.95
Stainless steel bracelet Also available: after main alarm and is mode. Alarm test. Also available: ]
anq back. SOLAR CHRONOGRAPH always prece_eded by the i Chronograph, lap SOLAR ALARM CHRONO
Adjustable bracelet. M9 Price £11.95 conference signal. Price only time, stop watch 1/10  |[m7 Price £17.95
SAME DAY DESPATCH. SAME DAY DESPATCH. £9.95 secs.

M3  Price includes POST & PACKING M4 Price includes POST & PACKING M64  Price includes POST & PACKING

LS

QUARTZ LCD QUARTZ LCD METAC GUARANTEE

All METAC products carry 12
months guarantee and we also
refund your money if not satis-
fied with our goods or service in
the first 10 days.

METAC's well equipped service
centre minimises service delays.
Please note, we do not delay

Alarm Clock

Features and Specification:

Weight: 1.43 lbs (0.65 kg).

M13

Price only

HANIMEX Electronic LED

Hour, minute display. Large LED display with
p.m. and alarm on indicator. 24 Hours alarm
with on/off control. Display flashing for power
loss indication. Repeatable 9-minute snooze.
Display bright/dim modes control. Size: 5.15"
x 3.93" x 2.36" (131mm x 11mm x 60mm).

Mains operated.

£10.20 Thousands sold!

QUARTZ LCD

5 Function

GENTS/BOYS
Hours, mins., secs.,
month, date, auto
calendar, back light,

quality metal

bracelet. 6mm thick.

ic:30

Hours mins
Month date

4G

Secs

M1 saME DAY DESPATCH. £6.95

e your order to clear cheques.
= Telephone your order using
- Barclaycard/Access
Price only Number on on
£14.95
P.&P. included 03272 -
FEWEW
ek b pd
ot
B! |l e

- ¥ g —
»
| ‘f-—"
Price only

P.&P. included

WHOLESALE MAIL ORDEF

Send for our trade price list and order
details. Sell our products to your
friends and earn yourself

fff's




NEW 24 HOUR
DESPATCH SERVICE

METAC have opened a new even

faster Mail Order and Service
Centre at DAVENTRY. Orders
received before 3.30 p.m. will be
despatched same day.

VISIT OUR ELECTRONIC TIME

CENTRES AND SEE ONE OF THE MOST
IMPRESSIVE QUARTZ WATCH RANGES

IN BRITAIN

=

QUARTZ MELODY
Alarm Chronograph
INCREDIBLE WATCH 34 Functions

Count-down Timer

Alarm

Chronograph

5 independent working modes,
day of week in English, French

or German. (Just select the one Price only
you like}. Hours, mins., secs.,
day, date, countdown alarm, £17.95

dual time zone, 1/100th sec.,

stopwatch. Lap/split time, Price includes

METAC IN
LONDON

327 EDGWARE ROAD, LONDON, W2
01-723 4753

58 QUEENSWAY,LONDON, W2
Opposite Bayswater Tube Station
Shop open 12 hours /day, 7 days/week

Situated in the heart of London's fast-moving electronics area. A
very large selection of watches and consumer electronics
products. Also many bargain discount/sale items.

2nd only to Oxford Street. this is London's round-the-clock
international tourist area. An excellent selection of expensive
tamous watches, plus all the popular models.

T

METAC IN
NORTHAMPTON

11 ST.GILES SQUARE, NORTHAMPTON
Tel: (0604) 39550

e

| A =
——‘ Al
_‘ Ir\~

An excellent selection of watches and electronics. This shop also
has televisions and video recorders to rent or buy.

1st and 2nd place times. POST &
Melody test function. PACKING
M30 sSAME DAY DESPATCH.

SEIKO ALARM
CHRONOGRAPH

With WEEKLY Alarm,
Hours, mins,, secs.,
month, date, day,

am /pm. Weekly alarm
— can be set for

every day at designated
time, e.g. 6.30 am on
Monday, Wednesday
and Friday. Alarm set
time displayed above
time of day, Full
stopwatch functions,
laptime, split etc.

SAME DAY Price only
DESPATCH. £79.95
M10 including POST & PACKING

POST COUPON TO:

METAC IN
DAVENTRY

67 HIGH STREET, DAVENTRY

>
N E '
(O R S ,‘ L
Situated in the middle of Daventry, only a short walk from Metac's
Mail Order Centre, the shop stocks a wide range of watches and

consumer electronic products. You may also rent or buy
televisions and video recorders here

k

METAC IN
LEICESTER

OMNI SHOPPING CENTRE, 27 MARKET STREET
LEICESTER

—

7=

Situated in the Omni walk-round shopping centre. Metac at Omni
stocks an excellent range of quality watches at very attractive
prices

‘ s

ALSO IN STOCK

NEW SEIKO  Digital-Analogue

Alarm

Chrono £7 3
SEIKO James Bond Memory Bank

Now only £39
BEL-TIME Pico-Quartz

50 Function

All Singing, all Dancing

Wrist Computer £29 .95
BELTIME  Alarm £12.95
BEL-TIME Chronograph £1 0.95
BULER Swiss Digital and Quartz-Analogue Collection
CASIO Alarm Chrono. Lowest price anywhere. Send for

details.
OTRON Korean Waterproof Ladies’ and Gent's Solar

Alarm Chronographs. etc.
TRAFALGAR  Digital-Analogue

£29.95

Also large selection of popular Dual-time, Alarm. Countdown
Musical, Ladies’ and Gent's Watches

Alarm Chronograph

WANT TO KNOW HOW
THEY WORK?

Send £1 and we will send you the 40-page Watch Report. A
technical survey which describes in detail the function and
operation of electronic watches in a tompletely unbiased and
objective way

f

1

MAIL ORDER

Mail Order is a safe and simple way to purchase goods. You are
well protected by the consumer mall order laws and at Metac we
combine a fast service with a genuine 10-day home approval
scheme. You may examine any merchandise purchased through
our mail order division, in your own home for 10 days atno cost to
yourself. All postal cRarges are pre-paid by Metac.

For more information on Metac mail order products send for our
free literature, brochure and watch-care leatiets, to:

METAC ELECTRONICS LITERATURE, 47 HIGH STREET,
DAVENTRY, NORTHANTS.

METAC (24 hour despatch centre), FREEPOST, 47a High Street, Daventry, Northants.

S

Please send me

| enclose P.O./Cheque value

|
L
L
|
|
|
|
|
|

s R N W SOTE R SRS .

Barclaycard/Access NO. ........eeveeemeeeeveemieneeeereentereereneeenneens

PLEASE COMPLETE BOTH COUPONS
I FROM:

POST, PACKING AND VAT
ENGEE  SWEE WENUE Seww  mmaE—

INCLUDED iN PRICE.

METAC ELECTRONICS & TIME CENTRE, (ET!), I
67 HIGH STREET, DAVENTRY, NORTHANTS. I



FLASH
TRIGGER

This versatile unit fitsin your
pocket — ready foruseina flash.

design offers all the usual features plus pocketability.

Only a couple of cheap chips are used with a caseful
fcheck the photos) of other components. Using the specified
component values, the unit may be employed either as a
direct slave or may introduce a delay variable between 10 m$
and 200 mS. Other delay times may be achieved by a single
component change.

A number of devices may be used to trigger the unit.
Operation as a sound operated flash requires only one extra
component, a crystal insert or microphone.

F lash triggers have been with us for a few years now. This

Construction

Our PCB design will enable you to build the unit into a
compact case. A preset component was used for PR1, though
astandard potentiometer can be substituted if you have room
and require adjustable sensitivity. If you do use our PCB then
construction will be straightforward. Just follow our drawings
and PCB overlay. As usual, insert the low-profile components
first taking care to orient the semiconductors correctly. If you
do not have a BC184L, almost any other small NPN silicon
transistor can be substituted. However, note the TO92A pin
configuration which differs from that of many popular tran-
sistor types. We included a power ‘on’ LED indicator in our
design next to the input socket. A word of warning: remember
that the trigger leads of many flash guns may have a potential
of up to 200 V across them. This is usually low current but may
give the clumsy constructor a tingle. This versatile unit should
find a place in every photographer’s grab-bag, so if you are go-
ing to delay, doitour way!

HOW IT WORKS

The flash gun is discharged by short circuiting its trigger contacts. This
is usually achieved by a mechanical contact closure operating syn-
chronously with the camera shutter release. In this design, the camera
contacts are replaced by an electronic switch, thyristor Q2. This
device is turned on, simulating a contact closure, by application of a
positive-going pulse to the gate.

With SW1 in the ‘direct’ position, the thyristor will be triggered
from the output of IC1, a 741 op-amp configured in the variable gain
non-inverting mode. The use of C1 gives the amplifier a high available
AC gain while minimising the effects of amplifier offsets. Gainis preset
to the desired level by adjustment of PR1. For a straightforward sound
operated flash, the input to IC1 may consist of a simple crystal insert
connected between the junction of R1, 2 and ground. Any device
capable of producing a small pulse may be employed at the input.
Note that the unit will trigger from positive going edges in the ‘direct’
mode and from negative edges when switched to ‘delay’.

A negative going output from IC1 will trigger the 555 timer, 1C2.
The delay introduced by this chip is variable between about 10 m$ and
200 mS by adjustment of RV1. Other delays may be achieved by
changing the value of C4. As the delayed trailing edge output from 1C2
is of the wrong sense, it is inverted by Q1 to provide a suitable trigger
pulse for Q2. Capacitor C3 provides overall decoupling.

There isn't a lot of space to spare inside the case. Make sure you leave a corner
free for the potentiometer body, or the case won't close properly.

PARTS LIST ‘
-

Resistors all V4 W 5%

R1,2,3,4 39k

R5,6 100k

R7 10k
Potentiometers

PR1 100k horizontal preset
RV1 2M0
Capacitors

C1,24 100n polyester
c3 4u7 tantalum
C5 10n polyester
Semiconductors

IC1 4

1C2 555

Q1 BC184L

Q2 C106D

D1 1N4148

ETI OCTOBER 1980



PROJECT

NOTE: Fig.1 Circuit diagram. Any device capable of producing a small pulse can be e c b

8; :g 2%&‘} used at the input.
1IC1 1S 741 .
1C2 1S 555 soiBaL
D11S 1N4148
1 > <>¥ —0

sw2 +9V n
R5
100k

C1060
R7

R1 o
39k 39k § 10k I I I

\
8 4 Rv1 j,’e kag
7 1Ic2 Mo
= DIRECT & swi

\
T\

6 1 N
[ oot |
o— + c2
INPUT axdh 100n 7 DELAY ?:{’Asu
3 P
GUN
R6 =] .
.:J; 100k 10n g
‘ PR1 R4 =
% R
v a1 +——o0 J
—Ve
ca D1
100n ov
! ! —0

Fig.2 Component overlay.

BUYLINES

All the electronic components should be readily available from your
usual supplier or see the adverts in this issue. The Vero plastic box we
used is their stock number 202-21027E.

ETI

Be it a career, hobby or @® interest, like it or not the Silicon Chip
will revolutionise every human activity over the next ten years.
Knowledge of its operation and its use is vital. Knowledge you
can attain, through us, in simple, easy to understand stages.
Learn the technology of the future today in your own home.
M ASTER ELH‘\TRONICS LEARN THE PRACTICAL WAY
v 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.
® Complete Home Study library. @ Special educational Mini-

Conquer the chip.

Computer supplied ready for use. @ Self Test program exercise. — — — — — — — — — — — — — — . _ __ ——
@ Services of skilled tutor available. | Picase xnd your FREE Grochure EpE——— |
| [ CGHICIED = ! PRACTICAL ELECTRONICS.. |
R e E COMPUTER TECHNOLOGY .
I E Aadress. ... .. 1 omiRsuBgCTs L. . I
q q q o0 . I . ] e state your mtares) |
® Radio Amateurs Licence. ® Logic/Digital techniques. E b
@ Examination courses (City & Guilds etc.) in electronics. , BLOCK CAPS PLEASE = |
@ Semi-conductor technology. | [ BRITISH NATIONAL RADIO & ELECTRDNICS SCHOOL | |

@ Kits for Signal Generators — Digital Meters etc. 4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS. €T1/10/81

3
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@ ALL MODELS ON DISPLAY

@® RETAIL — MAIL ORDER -
EXPORT — INDUSTRIAL

@ OPEN SIX DAYS A WEEK

@® CALL IN AND SEE
FOR YOURSELF

@ ORDER BY POST OR TELEPHONE
WITH BARCLAYCARD/ACCESS

® ELECTRONIC TEST

EQUIPMENT
SPECIALISTS

@ ALL PRICES INCLUDE VAT

SCOPES

A range of Scopes in stock from SmHZ Single Trace to 50mHZ Dualtrace. Mains and Battery/Mains

portables. Many on demonstration.
DUAL TRACE (ux cp etc £3.50)

SINGLE TRACE

(UK ¢/p etc £2.50)
£244.95

Hm 307-3 10mHZ, 5mV, 6 X 7cm display plus
component test £170.00
C01303D 5mHZ, 10mHZ, 7 x 7cm display £109.25
S$C110 10mHZ Battery portable, 10mV 3.2 x
2.6cm display (Optional case £8.80, Nicads

CS1562A 10mHZ, 10mV, 5" display
HmM312-8 20mHZ, 5mV, 8 x 10cm display £287.50
CS1566A 20mHZ, 5mV, 5'' display £323.15
€S1352 15mHZ, 2mV, 7.5cm display, bat-
tery/mains portable {Nicads pack £29.90) £346.15
Hma12-4 20mHZ, 5mV, 8 x 10cm display plus

£7.95, Mains unit £4.00) £152.50 Sweep Delay £399.50
LBO512A 10mHZ, 10mV, 5 display {plus CS1577A 30mHZ, 2mV, 5" display £455.40
FREE probe) £195.50 CS$1572 30mHZ, 5mV, 5" display ptus Video
CS1559A 10mHZ, 10mV, 5'' display £198.50 Dela £472.65
€C$1830 30mHZ, 2mV, 5" display plus sweep e
delay 507.1
- —‘T _U:"ﬂ' Ing‘lz-B 50mHZ, 5mV, 10x 8cm display, De- e
e @ s AT ay Swee| 667.00
- sad b OPTIONAL PROBES (ALL MODELS) C§1572 gOmHZ, 5mV, 5’ display plus video e
del 472.65
X1 £6.50, X10 £8.50, X100 £12.95, X1-X10 £10.95 LS(a);*lA 10mHZ, TmV (5mV) 5" display {plus 2 «
FREE probes) £294.00
A range of Signal Generators to
GENERATORS cover Audio, RF and Pulsing, | SWR/FS AND
(UK c/p £1.75) Mair)u operated (TG series Bat- | POWER METERS
. tery).
= —————— &
&
| RF AUDIO (All sine/square)
SG402 100KHZ - 30mHZ AG202A 20HZ - 200KHZ £65.55
f i with AM modulation £64.40 LAG26 20HZ-200KHZ £69.00
1- =20 168 LSG16 100KHZ (300mHZ on AG203 10HZ—1mHZ sine/square
Harmonics) £56.50 £120.75 | Range In stock covering :p to ISOE\HZ
= x?l $G2030 250KHZ ~ 100mHZ LAG120A 10HZ—-1mHZ £137.00 :’I‘:o“gsg’ G:ZWE:}HP‘B'{:’:‘-&:’Z” sockets
D (@4 | B iz aomez 2% LEVELL v win weren TETES S
i J low cost range £76.05 152 SERIES 3HZ — 300KHZ Sine/ T SRPawer 12 Tz
< ] Square 0/10/100 watts £11.50
=0 . e, 200 SERIES 1HZ—1mHZ Sine/Square | 171 As 110 Twin meter plus F/3 _ £14.50
Cm® & e/ PULSE TG152D £92.00 | husmist it o metiars awors
2001 1HZ - 100KHZ £86.00 YG152DM £113.85 | nswck
- 176 SWR/Power/FS 12— 144mHZ.
TG200D £124.20
TG105 5HZ-5mHZ £97.75 124. 5-50 wart. Plus 25-40mHZ AC
4001 0.5HZ—5mHZ £105.00 TG200DM £149.50 | match £16.60
* - TG200DMP £155.25 KOM$ Grid Dip 1%2—250mHZ £38.50

A reage of LED sad LCD Bench sed Hand DMM's
optional Mains Mq:n* some with sptional Ni

DIGITAL MULTIMETERS =z:iez;

BENCH PORTABLES wx e £t
HAND HELD UK post etc. BSp} DM235 3% Digt LED 21 (UK ¢/ f”mn

operated with
Al suppliod

TM352 3% Digit LCD plus 10 ranges, 0.5% AC/DC 2A £56.50

ADC and Hfe checker £55.95  DM350 3'% Digit LED 34 ranges

PDM35 3V; Digit 16 range LED AC/DC 10A

(no AC current) £3295  TM353 3% Digit LCD AC/DC 2

MES502 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

g AC/DC 0.1% £51.70 LM100 3V Digit LCD AC/DC 2

6200 34 Digit LCD 0.2A AC/DC, amp
S=id o O e 10 s LR R RN s
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8100 As 6200 plus Cont tigés,ccgrar;“%(ansgﬂ £6.80, NI- BT Tl s SRS 200

testrange hald £6495  cads £795, Mains adaptor R SN AS rarme poske " £o.08
6110 As 6100 plus 10A AC/DC  £74.95  £4.00). £107.95 | AT1 2KNolt 12 range pocket.de luxe £7.95

NH56 20K/Volt 22 range pocket £10.95

| FREQUENCY COUNTERS

YN360TR 20K/Volt 19 range pocket

plus hfe test £13.95

AT1020 20K/Volt 19 range de luxe &

lus hfe test 16.95
Portable and Bench LCD and LED Counters up to LOGIC PROBES plus hie les

7081 50K/Volt 36 range pius 10 amp
D

600mHZ. Prices include batteries and leads. £19.95

MONITORS

Logic probes indicating high/low etc
states that scopes can miss. all cir-

C
TMKS500 30K/Volt 23 range plus 12A
DC/Cont. test
AT20 20K/Volt 21 range de luxe plus

£21.50
cuit powersd for all IC’s.
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Next Month

Kitchen Timer

This handy little gadget.will soon take pride-of-place on
the kitchen shelves. It'll accurately indicate periods of up
to six and a half minutes in thirty second steps. All the
components are easy to obtain and it shouldn't take
more than a couple of hours to build

Hobby Electronics

ON SALE SEPTEMBER 12th

Doorbell

Justin case you've fallen asleep, safe in the knowledge
your freezer's OK, the lights are low (courtesy the HE
Light Dimmer), the meal was perfect (thanks to the HE
Kitchen Timer), you'll be glad to know that the HE Nobell
Doorbell will wake you up. This novel little circuit

Freezer Alarm

Still in the kitchen, we've cooked up another winner for
you with this little freezer alarm circuit. Should the
temperature rise above a pre-determined level then the
alarm will sound. Anyone who has ever seen a freezer
full of unfrozen food will know how valuable this little
project could be!

Light Dimmer

Here's one for those afraid of bright lights. This all new
dimmer circuit will fit into the standard light switch
socket. It'll let you control your lighting from a harsh
glare to a warm seductive glow, just right for those long
winter evenings in front of the telly. It might even save a
few bob on the electricity bill too!

faithfully re-creates the sound of a mechanical door-
knocker. No prizes for guessing why we called 1t the
Nobell

Temperature Controlled Soldering Iron

If we've tempted you into building any nf these projects
then you should know about our Temperature Controlled
Soldering Iron project next month. You'll be able to build
all of the projects without worrying about burnt out bits
anymore.

Home Electronics

To round it all off we will be taking a look at some of the
benefits electronics has brought to the home. The.
homely Tina Boylan looks at some of the gadgets on sale
today and some of the labour saving devices we can
expect in the next few years.

The items mentioned here are those planned but unforeseen circumstances may affect the actual contents.

METERKIT

Build the Practical Electronics
handheld DMM.This superb product
offers professional precision with
extended battery life. Five function
operation (AC and DC VOLTS, AC
and DC CURRENT, RESISTANCE)
with ability to check diodes. 0.5" LCD
display with ‘Battery Low’ warning.
Auto-polarity, Auto-zero. Full protection
against transients and overloads with
ability to withstand mains on any range.
0.5% basic DC accuracy and 15
different ranges. It measures AC/DC
voltages from 0.1mV to 500V. AC/DC
current from 0. 1pA to 2A. Resistance from
0.1 to 2MQ. 200 hour battery life.

The Kit contains all parts needed to
construct the multimeter plus assembly
instructions, battery and test leads.

We also offer a calibration service
(£5.00 + VAT) and a trouble-shootingand ~ §
calibration service (£7.50 + VAT). Various oth
component parts are also available as listed.

The multimeter is also available fully assembled
and calibrated at a cost of £39.70 + P&P + VAT.

er

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

Orr ]

_wwc ¥ EEATURED
T / ASA

PROJECTIN
PRACTICAL
ELECTRONICS

£ [P&P| VAT TOTAL
PE-DMM KIT|32.95( 1.00 | 5.09 |39.04
ICL7106] 8.95| 0.50 | 1.42 |10.87

LCD DISPLAY| 795 050 1.27 | 9.72
L0 PCB| 4.95| 050 | 0.82 | 6.27
FULLY ASSEMBLED| 39.70| 1.25 | 6.14 |47.09
DMM (INC. LEADS)

2000k o /
H

To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex.
Please send me Data (] FULLY ASSEMBLED DMM (INC. LEADS) £47.09 []

PE—DMM KIT £39.04 (] ICL 7106 £10.87 (] LCDDISPLAY £9.72 (] PCB£6.27 (]

Name
Address

Tel. No.
| enclose cheque/P O value
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FEATURE

SPECIAL RELATIVITY

Einstein ranks as one of the giants of physics. A.S. Lipson looks behind
the equations and tells the story of the special theory of relativity.

these which was concerned with special relativity. In this

paper — “Onthe Electrodynamics of Moving Bodies” — he
set out by making two apparently innocent assumptions; that
the velocity of light as measured by some inertial observer
does not depend on the velocity with which this observer is
moving, but will only be affected if the observer is ac-
celerating or decelerating (an inertial observer is one who
travels with constant velocity, without accelerations or
decelerations) and that the laws of physics as measured by the
observer are also independent of his velocity. From these
assumptions, Einstein produced — using the most beautifully
simple arguments — conclusions that rocked common sense
and upset people’s basic ideas about space and time.

If the laws of physics, all laws of physics, are the same, no
matter what the velocity of the observer measuring those laws
is, then there is no way in which that observer can tell with
what velocity he is moving, or even if he is moving at all, just by
performing an experiment in his own reference system, which
is moving along with him.

I n 1905, Einstein published three papers. It was the third of

Relative Motion

If, for instance, you are in a smoothly-running train, with
all the windows covered over, and without noises from out-
side, such as the sounds of the wheels on the tracks, then you
cannot tell by any means whether the train is in uniform mo-
tion, or standing still. However, should one of the windows be
uncovered, so that you can see outside, you can then tell
whether or not the train is moving by whether or not the
buildings outside appear to be passing you at high speed.

Even so, information from the outside world can be very
difficult to interpret sometimes. If your train is in a station,
with another train on the line just next to it, then when your
train pulls out, it can be very difficult to decide whether the
motion you observe is due to the other train travelling slowly
in one direction, or your own train travelling slowly the other
way.

Ether It's There Or It Isn’t

Since Newton, there had been a running debate among
physicists as to whether light consisted of a wave or a beam of
particles. These days, it is believed that it actually consists of a
sort of cross between the two, which is virtually impossible to
visualise, but is extremely useful for explaining various
phenomena. However, by the second half of the nineteenth
century, everyone was pretty certain that it was a wave. Max-
well had predicted the theoretical speed of electromagnetic
waves and it had turned out to be pretty nearly the same as the
experimentally measured speed of light and that was that —
light was probably an electromagnetic wave. The one pro-
blem was that all other known waves travelled through a
medium of some kind; sound waves through air, water waves

ETI OCTOBER 1980
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Fig.1 To Bruce it appears that Barry’s timescale is ‘running slow’. To Barry it
appears that it is Bruce’s timescale that is slow.

(obviously) through water, and so on. Light seemed to travel
through a vacuum — for instance, from the Sun to the Earth. It
didn’t seem to need a medium. So they invented one; the
ether

The ether supposedly filled all space, acting as a medium
for light, but not interacting with matter. (So, for instance, it
didn’t slow down the Earth in its orbit around the Sun.) The fact
that there was no experimental evidence for this ether did
nothing to change physicists’ minds.

Now we can see why Einstein’s ideas were so radical and
unpalatable to scientists of the time. He, a mere patent clerk at
the time, was daring to challenge the scientific principles laid
down by lsaac Newton, acknowledged as the greatest scien-
tist of all time. What Einstein was saying was that there was no
need for an ‘absolute’ reference system — or even for the con-
cept of the ‘ether’. In order to make these statements logically
consistent, though, he had also to abolish the concept of ab-
solute time.

Time

Time, according to the special theory of relativity, is
dependent on velocity. This is best explained by giving an ex-

-ample. Consider two inertial observers, moving rapidly

towards each other. For the sake of argument we can call them
Bruce and Barry. Let us imagine that Bruce and Barry are ap-
proaching each other with a velocity v, and that each of them
has a very accurate clock, which they carry along with them.
Now according to relativity, if Bruce looks at Barry’s clock and
compares it with his own, it will appear to him that Barry’s
clock is running fractionally slower. Not only that; Barry
himself will also be ‘running slower — his breathing, pulse
rate, and so on will all have slowed down by just the same
amount. In fact, it will appear to Bruce that Barry’s time scale
has slowed down! Well, if this is so, then it follows that it ap-
pears to Barry that Bruce’s clock will be running fast. Or does
it? Unfortunately not. If Barry looks at Bruce’s clock, he will
observe the same effect — that Bruce’s clock is running
slower; in fact, that Bruce himself will be running slower. Each
of the two observers appears to the other to have a slower
timescale. -
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FEATURE: Special Relativity

And That's Not All

Time wasn’t the only thing that took a bashing from Eins-
tein, though; he had something to say about space, as well. If
you are travelling at high speeds, the way you perceive objects
will also change. Originally, it was thought that relativity
theory stated that objects appeared shorter at high speeds. In
fact, this is not quite accurate. If objects moving at high speeds
are looked at, then they actually appear rotated, rather than
contracted in length. If the objects are measured, however,
allowing for the travel time of light, then they do appear to be
contracted. This decrease in length at high speeds is known as
the ‘Lorentz Contraction’, after a scientist who suggested it
(although for different reasons than those of Einstein) shortly
before Einstein’s paper, in 1895.

We can calculate the apparent length of an object and
draw out a table of it against velocity. If lyis the length of the
object measured at rest, and | is the length measured at some
velocity v, then | =1/ 1 —vZczwhere c is the velocity of light.
In the table below, v is expressed as a fraction of ¢, and | as a
fraction of Iy

Velocity(v) Ifly Velocity(v) o
0. . 1009c............... 0.4359
Q4c............... 09165 095¢c........... ... 0.3122
08c ... ... ... 06 099c.............. 0.1411

You can see that, as v gets close to ¢, the apparent length
of an object drops dramatically, although at low speeds, less
than 0.4c, the effect is fairly small. In fact, this is why we don’t
notice relativistic effects in normal life and why it took a mind
like Einstein’s to point them out. Even the fastest speeds that
we normally come across are such small fractions of the
velocity of light that the relativistic effects are too small to be
measured.

APPARENT 100
LENGTH {METRES)

80
60
40

20

| | | |
Y 0.2 0.4 0.6 0.8 1

VELOCITY {(FRACTION
OF VELOCITY OF LIGHT)

Fig.2 Objects appear to grow shorter at high speeds.

Time Dilation

The same arguments apply to the peculiar ‘time dilation’
effects we looked at earlier. At the sorts of velocities we are us-
ed to, the effects are too small to notice. Timescales, in fact,
are related by exactly the same formulae as are lengths. Going
back to Bruce and Barry, if t is the time Barry measures by his
ownclock, then t=t [J1—vZc2

At this stage, it might appear, looking at the equations, as
though, if we could reach the velocity of light; that is, if v was
equal to ¢, then time would appear to stop altogether and ob-
jects would appear to be so shortened as to be totally flat. In
fact, this does not happen, and for a simple reason — the
speed of light cannot be reached.

36

Weight A Minute

Physics is concerned mainly with the study of four quan-
tities and the interactions between them. These four quantities
are distance, time, electric charge and mass. So far, we've
seen that distance and time are both affected by high
velocities. What about the other two? Well, electric charge
doesn’t seem to be changed, however fast you move it, but
mass, on the other hand, can be very significantly changed.

The change that occurs is very similar to those with
distance and time. If we measure the mass of something when
itis at rest with respect to us as my — the ‘restmass’, as it is call-
ed — then when it is travelling relative to us with a velocity v,
we will find its mass to be given by m=m,/ /1= v2/cZ and,
hardly surprisingly, we see that this equation is strikingly
similar to those giving time dilation and Lorentz contractions.
The only difference being that myg is divided by /1—vZc2
whereas |;and t were multiplied by it.

The acceleration (that is, the rate of increase of velocity)
of an object is given by the force applied to it, divided by its
mass. Hence, as velocity increases, so does mass, and for a set
applied force, acceleration becomes smaller. As v gets close
to ¢, mass gets very close to infinity and the force needed to
accelerate the body also gets higher and higher. To accelerate®
a body to the velocity of light would require an infinite force
applied over a finite time, and hence would take infinite
energy. Such an acceleration, then, is not possible. Although
we can, in theory, get as close as we like to the velocity of light,
we can never actually reachit.

MASS (MULTIPLE 5T
OF Mo)

4

| | | 1
Y 0.2 0.4 0.6 0.8

VELOCITY (FRACTION
OF VELOCITY OF LIGHT)

Fig.3 Mass increases at high velodities.

So Where Does It All
Come From?

All right. So an object’s mass increases at it travels faster
(Fig.3). Where does all this mass come from, though? Well, it
originates in the energy that we put into the object while ac-
celerating it and this is where what is possibly the best known
equation in physics comes in: :

E=mc2
Energy equals mass times the square of the velocity of light.
The extra mass actually is all the energy that was put into the
acceleration. Because of this, when we slow the object down
again, it loses all the excess mass, because in decelerating it,
we extract all the energy again.

Unfortunately, the equivalence of mass and energy has
another application. It is the conversion of mass to energy that
forms the basis of operation of the atom bomb. And because ¢
is so large, it requires only a little mass to make an incredibly
large quantity of energy. A match-head if totally converted in-
to energy, could keep a 100 W bulb shining for about 500

years! ETI
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MONITORS DIGITAL VOLTMETER
MONITORS e L s

Fully built and
tested, ONLY

£11-95’VAT
Uncased from 3'' to 12"

Cased from 5’ to 20". » Reads positive and negative voltages with a sensitivity
of 0 - +999mV and O - -99mV

Semi professional or » Requires only single supply between 7 & 12 volts
professional available from (220mA)

stock. # High accuracy +0.1% +1 digit

» Large bright 0.43"” high efficiency displays

* 4 readings per second sampling rate

in stock. * Size only 41 x 95 x 10mm

* Supplied with full data & applications information

Monitor PCB’s including
Transformers and Tubes also

TRS8-80 Software available.
This brand new, quality module manufactured by Autona
Send for details. ‘ Limited (who are one of the U.K's largest module manufac-
turers) means you can build accurate test equipment, multi-
meters, thermometers, etc. easily and at a fraction of the cost

of ready-made equipment. Full details are provided showing
CROFTON how to measure A.C. voltage, current, resistance and
temperature.
Send your cheque or P.O.(£11.95+£1.79V.AT.+50pp. & p.
ELECTRONICS a3 oo

Dept. ETI 1 BUCKINGHAMSHIRE'S NEW
RISCOMP LIMITED ELECTRONICS CENTRE

Crofton Electronics Limited 21 Duke Street 8 miles off the M40

¢ i Princes Risborough 50 minutes from London
35 Grosvenqrreilz.%id,s;\:/;c;esnham, Middx. Bucks. HP17 OAT  Telephone: (084 44) 6326

MAIL NLY OPTO/ 4041 85p | 7473 *18p | AC151 17p | 8D121/3 75p | TIP36A  200p
ELECTRONIC 4042 80p | 7474 *25p | AC153 25p | 8D124 81p | TIP368 210p
DELTA TECH & co 2N6777  6Bp | 4043/4  99p | 7475 *25p | AC176 22p | BD131/2 35p | TIPATA  60p
. OCP71 65p 28% 123;: 7476 20p | AC1B7/8  22p l 8013510 Rf’;ggs ggp
ORP12 b p | 7480 32p | AC187K 30, 8D140 35 p
62 NAYLOR ROAD, LONDON, N20 OHN D704 1100 d049  50p | 7ags 800 | AD129  w50p | sri7s 308 TIP3055  430p
26, DL707 110p | 405 p | 7486 18p | AD161/2 40p | B8F179 19p / p
Please add 35¢; for P&P 0.125" & 0.2 4066 60p | 7490 *25p | AF114 30p | 8F180 34p | ZTX109  12p
CERAMIC CAP (50V) NE555 22p LEDs: 4068/9 22p | 7491 57p | AF124 35p | BF1B1 8p | ZTX300/1 14p
33 pF 10 4700 pF ap NE556 *45p Red 10p | 40708/1  22p | 7492/3 30p | AF125/6  35p | BF1B3 34p | 2TX302/3 18p
POLYSTYRENE CAP (50V) NES66 140p Green 13p | 4072/3 22p | 7494 50p | AF127 35p | B8F184/5  25p | ZTX304 23p
10 pF to 1000 pF Sp SN76115N *80p Yellow 13p | 4081/2 26p | 7495 40p | AF139 40p | BF194/5 12p | ZTX3N1 18p
POLYESTER CAP (100V) TBA641B  200p 0.126" Clip 3p | 4086 80p | 7496 37p | AF239 a4p | 8F196/7 12p | ZIX500/1 15p
1 nF 10 68 nF 6p; 100 nF 150 TBABOO 75p 0.2 Clip 4p | 4510 100p | 7497 200p | 8C107/B  10p | BF198 10p | ZTX502 20p
nF 8p; 220 nF 9p: 330 nF 10p; 470 nF TBAB10S 110p 45118 90p | 74100 60p | 8C109 10p | BF200 23p | ZTX503 17p
11p, 680 nF 12p. 10F 14p. 1.5 uF 16p; ZN414 90p VOLTAGE 4516/8  105p | 74105 43p | 8C117 23p | 8F2248 14p | ZTX504 24p
2.2 uF 20p; 3.3uF 15p%; 4. TuF: 15p* ZN1034E  220p REGULATORS 4520/8  105p | 74107 22p | BC140 20p | BF244B 45p gNg%. 7 ggp
TS TB D A 79L05 30p | TTL 74109 34p | BC142/3 30p | BF258 28p N698 P
S L AT - ARYEE DIODES 79124 30p | 7400/1 16p | 74110 40p | 8C147/8 10p | BF259 40p | 2N706 14p
/251047/256p; 68/257p; 100 BY127 12p 7805 65p | 7402/3 16p | 74118 84p | 8C149 10p | BFR39 30p | 2N914 20p
150/25 8p; 160,25 Sp#; 200/12 0A47 8p 7812/15  65p | 7404/5 16p | 74121 25p | BC157/8 12p | BFR40 20p | 2N918 35p
6p; 2560/12 7p. 220/2510p; 470/25 0A91 *6p 7818/24 65p 7406‘ 18p | 74122 30p | BC159 12p | BFR79 32p | 2N1302/3 3Sp
500/30 10p*. 470/40 mini 15p; 0A200 6p 7905 75p | 7407 25p | 74123 50p | BC167 14p | BFRBO 20p | 2N1304 35p
640/16 8p; 1000/10 8pw. 1000/25 0A202 9p 7912/15  75p | 7408 22p | 74125/6  42p | BC169C 13p | 8FX29 25p | 2N1306 30p
20p. 1500/25: 24p¥; 2200/6.3 10p* 1N916 5p 7918/24  75p | 7409 13p | 74132 65p | BC171 10p | 8FXB4 25p | 2N1308  35p
ZENER DIODES (400mW) 1N4148 4p 7410 13p | 74141/5 46p | BC173 8p | BFX85/6 20p | 2N1613 25p
5V6 Spx 9V1 6px 1N4001/2  4p 2?8’6“0'570“ 241172 17p | 74150 85p | BC177/8 16p | 8FX87/8 25p | 2N1711 13p
2V7w033V8p tN4003 5p 40p | 5443 21p | 74153 65p | 8C179 16p | BFXBS 25p | 2N1893  25p
VEROBOARDS (.1" copper) 1N4004 /5 6p (4A/4000V) 7414 as 74153 43p BC1B28B 10p | BFY50/1 20p 2N2217 18p
‘x 6 60p IN4006/7 8 by 2N2219 23
g ?5,7 55,, b P | cMOSAE 7416 20p | 74154 66p | BC1B2L «8p | BFY52 22p p
x N P 1N5400 13p 4000 16p | 7417 25p | 74155 46p | BC183B 10p | BRY39 50p | 2N2222A  23p
'1‘5%"?70“51&/‘;‘“2) o 1N5401 14p 40018 18p | 7420 *14p | 74156 42p | BC184 10p | BSX19 12p | 2N2369 17p
pnss?rssw( 15V\7H”(|JSRIZONTAL) -8 1N5402 15p 4002 16p | 7421 30p | 74157 38p | BC186 25p | 8S5X20 22p | 2N2484 25p
100 Ohme 1o 2 Mohms - IN5404 16p 40068 75p 7422 26p | 74160 57p | BC187 15p | BU205 150p | 2N2646 46p
POTENTIOMETERS (VaW) Ly BRIDGE 4007 *16p | 7427 20p | 74161 55p | 8C207/9 13p | BU208  210p | 2N2904/5 21p
i Pl e RECTIFIERS 4008 85p | 7428 28p | 74162/3  60p | BC212 10p | MJ29556 110p | 2N2906/7 21p
P S D 3 WO2M 20p 4009 42p | 7430 16p | 74164/5 56p | BC212L *8p | MJE340  52p | 2N2926G  10p
1 P | woem 30p 4010 a8p | 7432 20p | 74166 95p | BC213L 10p | MJE2955 110p | 2N3053  20p
LINEAR (F3560 35p 1A/50vV 22 40118 18p | 7433 38p | 74173 110p | BC214 10p | MJE3055 80p %zgggg :gp
Reh LM301AN  30p 1A/100V  27p 4012 25p ¥ 7437 14p | 74174/5  55p | BC214L *8p | MPF102  45p p
1 LM30BN  55p 1A/200V 32 40138 45p | 7438 18p | 74176/7  70p | BC238 18p | MPF104/6 4o0p | 2N3442  140p
709-8 28, P P
O P {M318N  120p 1A7400V  34p 4014/58  80p | 7440 13p | 74180 35p | BC2618B 23p | MPF106 45p | 2N370210
741.8 ;5" | LM318H  120p 2A/50V a0p 4016 43p | 7441 52p | 74181 80p | BC301/3 32p | MPSAD6  26p | 2N3711 11p
Op LM324N 57p 2A/100V  42p 4017 70p | 7442 32p | 74182 45p | BC328 17p | MPSAS56  26p | 2N3772  «80p
;:Z; é“ ggp LM339N  52p | 24,200V 4sp | 4018 85p | 7443 60p | 74190 s0p | 8C338 17p | MPSUO6  60p | 2N3773  250p
CA3618 70" | Lm348N 90p 2A/400V  55p 4019 50p 7444 100p | 74191 90p | 8C461 40p | 0C28/36 92p | 2[’:‘43819 21p
P | [M377N 1785p 40208 100p | 7445 64p | 74192/3 50p | BC477 35p | TIP29 40p | 2N3820 40p
CA3028A  85p (M3BON  90p | DIL SOCKETS 4021/2 9sp | 7448 65p | 74194 70p | BC478 20p | TIP29B a2p | 2N3B23 70p
CA3046 50p LM3BIN #120p | 8pin *8p 4023 22p | 7447A 50p | 74195 68p | BC479 23p | TIP30 40p | 2N3866  65p
CA3054 ~ 40p | |uneonN .gop | 14pin *9p 40248 55p | 7448 52p | 74196 78p | 8C547/8 12p | TIP30B 42p | 2N3903/4 15p
CA3080E  7Sp {M1310N 115p 16 pin *10p 4025 20p | 7450 10p | 74197 45p | BC549 12p | TIP31A  #30p | 2N3906 15p
CA3130E  90p | (M1asen wa0p 18 pin 16p 4027 50p | 7451/3 13p | 74198 120p | BC557/B  14p | TIP32 40p | 2N4037 45p
gﬁg(‘)gg% aop {M3900N #50p | 22Ppin 20p | 4028 70p | 7454 10p | 74199 90p | BC559 14p | TIP33 65p | 2N5457/B 40p
200 LM3909N  78p | 24 pin 21p | 4029 90p | 7460 13p | TRANSISTORS | BCY70 18p | TIP33C 70p | 2N5459  40p
P MC1496P 80p 2B pin 25p 4030 55p 7470 20p | AC126/7 22p | 8CY71/2  18p | TIP34A 75p | 2N6027 30p
LF3SIN  44p | \pg3;  q10p | 40pin 35p | 4035 110p | 7472 19p | AC128 20p | BD116 58p | TIP35B  200p. | 3N12B 50p

SAE FOR TRADE PRICE LIST A 4¥SPECIAL OFFERS TH!S MONTH
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QUALITY DOES NOT HAVE

GEC STEREO
TUNER/AMPLIFIER

4 wave-band stereo tuner
ampiifier by GEC
* MW/LW/SW/Stereo FM radio

% 10410 watl sterso amplifier
* Imputs tor PU. tape in/oml

Supplied a5 two assembled unils a3 illust-
raied — aasy to connact. On demonstration £2 I 9 (UK Post
for cailers. . elc. £1.25|

JVG BELT DRIVE
TURNTABLE

JVC TURNTABLE WITH FREE AUDIO
TECHNICA AT109 STERED CARTRIDGE.
'S shaped tone arm

SCOTT T516 STEREO
FM/AM TUNER

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

Belt drive
Overail size 5 x 14%" x 12”. Brand new and fully & , 2
guaraateed al a spacial low price. * le;i;lm" * Calibrated counter-balance

On demonstration for callers.

£38.95 L poggs
:

socket of your FM tuner. 9 voll battery operated

1000°’s SOLD [c/P £1.55)
{battery nol supplied). Nothing 1o look at .. . but just
listen!

iy TV SOUND FROM
S\
‘Q\{BT [UK Post stc. 50p)

YOUR HI-FI
o ‘_‘u On Demonatration lor callers. £8 50

High quality TV sound converier plugs into aerial
{As reviewed in “Popular HiFi July 1979)

Phone,{

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.

Shadow VLF/TR. Fuli
specitication discriminator, not
just ferrous /nonferrous indica-
tion. It works by measuring the
conductivity of the target; now you can
reject nails bottle caps even aluminium
forl and ning pull tabs! Full ground effect
exclusion over normal or high per-
maeabklity soils.

The head 1s thermally and capacitively shielded
4 modes: deepseeking VLF plus 3 TR discriminating“ranges shﬁow
Push button “‘memory’ " tuning. Performance equals TR/1B
cgmmercial detectors costing £200! As described In ETI

Complete kit now only £87.67 inc. VAT & pomt!!

Icr;d;vziﬁ'add"p.lv;l Search V}e;m ;;.‘21.31:!'_9(:5 £6.80 Case £5.33 Adjustable shaft assy. £5.10. LM393
- Manual {gives more into. than ETlarticle — and extra function) £1.12. Allinc. VAT
parts atso available separately) l e e

Shedow TR/1B (ll!uslralod)._A true transmit receive /induction balance detector at a budget price far
anyone who doesn’t need discrimination. Waterproof and thermally insulated search head. Good
sensitivity. Built-in speaker and headset jack. Complote kit £33.60 inc. VAT and Post

Shadow TR/VCO. An advanced version of the TR/I1B. Use as a sensitive 18 machine or switch to VCO
mode when (hp sound changes to a varying pitch, allowing easier use over mineralised grqund and
enabling detection of negative. high permability anomaties. Kit price £38.67 inc VAT and Post

sterso dph forel S models £6.85 inc. VAT and Post.

Shell Kit. Consists of the (hard to find) hardware items. for detactors of your own design. Fully adjustable
shaft with handle, search head mouldings (int. diam. 185mm) with hinge assembly, special clips to mount
your own control housing {any box is suitable). C: Y tallic and undriled. With
instructions €14.45 inc. VAT and Post.

A LT E K (ETI1), 1 Green Lane
Walton-on-Thames Surrey

Order by post or phone (24 hours). Access & Visa Cards quote number. Callers by appointment onty please.
&93 22) 44310 anytimel

PIEZO TWEETERS

o

COISPEAKER %3 way

« B

Clean sound. very low distorlion Iweeters. No
crossaver required. Suitable up to 100 watts — moro

in series.

1 Mid-rangs horn for disco/pa/groups .. £9.50

2 Tweeter horn tor hi-li/disco/pa ... £6.50
Professional sound hi-fl speaker kits with high 3 Popular hi-ti and disco ............ €£4.95
sensitivity (89-92dB). Extended frequency response 4 Flattype bi-fi .. .. .. co.... £3.95

223 50-20kHz. "253 35-25kHz). Designed and On Oemonsiration to catlers.
made in Scandinavia to the highast quality. All —
supplied with complete cabinel plans. twesters/ STEREO ACCESSORIES

crossovars/isads elc. % On Oamonsiration to * GE1305 Hifi trequency squaliser ... £62.95

callers. + 1987 Economy version ... .. .... £49.95

* Hi-Fi 223. 30/45 watt 3 speaker BN;Y;“;";M’ % APM 200 Peak programme meter (twin scale
........................ i . ... E29.95

* WA 253. 60/100 walt 3 lnnkag‘ ;L""'ch * MS3219 Twin Scale audio output mefer £12.95
.............. -S0€ach |\ we3c) Tape acho chamber ... .. £58.95

« Hi-Fi 403. 60/100 watt 3 speaker 10” system |
..................... £44.50 each

« Hi-Fl 603. 80/150 watt 3 speaker 8" system FREE CATALOGUE
..................... £64.50 each Large range of

(UK C/P £2.50) speakers/stergophones/microphones/mixers/PA

COMPLETE RANGE OF SEAS equipment elc — and much more)

CHASSIS SPEAKERS ETC Plus huge range of test equipment.

ALWAYS IN STOCK ALL PRICES INCLUDE VAT

ALSO STOCKISTS FOR SEND LARGE 17p SAE

AUDAX, GOODMANS, KEF, PEERLESS ETC. ALL PRICES CORRECT AT 1/9/80

- — i — C—

POWERFET AMPLIFIERS

Some day all power amps will be made this way!

Very high quality 80 watt and 120 watt designs {by Hitachi) offering wide bandwidths
and very low distortions. Both are conservatively rated and can be used with supplies up
10+ 65V One P.C.B. serves both designs, and an 80 watt unit can be upgraded by the
simple addition of components.

All units come with substantial heatsink / mounting brackets

PFABO PFA120

BOw into 80 (Vs=+ 50V) 120W into 80, (Vs == 55V)
1THD< 0.008% }THD < 0.005%
$/N 12048 $/N 12008

KIT £11.95. BUILT £13.95 KIT £19.85. BUILT £21.85

tfrom 1W to rated output at all audio frequencies. PFA120.
recommended for 4(! loads.

| vDS CA3080E TLO87 29p
70p TLOB2 S5p

CHAN | max V
 UELES VA CA3140E 2102 80p
10710 3 60 45p 2114 340p
BDS522 N 60 DACOSEN 40018 17p
VMP4 N | 60 250p 4011B 17p
VN1OKM | N 60 DM2502 40138 40p
mesoa | | 6o el I 6
P P
;gf::'z ': 50 MC340130p 710  2Sp
140 NE529 145p 733 50p,
2SK134 | N 1140 NESS5 25p 741 18p

AUDIO ELECTRONICS "

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND.

TELEPHONE 01-724 3564 OPEN 9-6 Mon-Sat

ORDER BY POST OR TELEPHONE WITH BARCLAYCARD/ACCESS
OR CALL IN AND SEE FOR YOURSELF

SAD1024 78L05 29p
‘I/p protected. tour selection. VN/VM, 96-page Design 1050p 78L12 29p
Cat. 20p. Heat clips/sink T0202 12p. T092 8p. TO3 35p.

HI-FI ON TWO CHIPS
HA12017 (Preamp 0.001
2 A (© b
distortion 83dB S/N in phono ; of )Sockels (o Built. C/W shitt, chan select
application) 80p. HA1387 8 pin 10p, 14 pin choprate controls and instruc-

SCOPE TRACE DOUBLER
pP.C.B.

{Poweramp 20 watts in 8Q in 1 tions. Usetul display from DC to
0.02% distortion {typ) 195p. :gx'nlfsg‘;esi&r 10MHz. Runs from 9v battery
Both with data and circuits £9.95.

set 10 off each
VCA High quality design otfers E12. value from 2pS ADC chip set (DACO8
attenuation from O0dB to 10R to 10M 730 DM2502. NE529) with data £€9.
-90d8. S/N 90dB, THD W, 5% CF resis- HA388 (8ridge amp. 18w from
0.01%. BW. DC o 100KHz tors 650p. car battery). With data 195p.

Complete component set and HA1388 (Bridge amp. 18w from
circuit £2.50. car battery). With data 195p.

30p post and packing Mail order only to
148 Quarry Street

J . W . R ' M M E R Liverpool L25 6HQ

Tel. 051-428 2651
Technical enquiries to: 367 Green Lanes, London N4 1DY.
Telephone: 01-800 6667
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SUBSCRIPTIONS £=

This year we present a new twelve-part,

fiction series — ETI 1980. ... ..
available from your newsagent every
month.

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

o
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 PLUS A free copy of ETI 1999,
a chronicle of future times including the first report of
World War IIl. You’'ve never seen anything like it before.

To claim your FREE ETI 1999 (and a years’ supply of ETI,
of course) send your PO or cheque direct to

ET1 Subscriptions
MAP Publications
PO Box 35

Bridge Street
Hemel Hempstead
Herts.

Faster than a scope
safer than a voltmeter

(Loaic " Instant — simultaneous monitoring

MONITOR of the logic state of all IC nodes

LM-1 Just clip it over your IC

LM-1 Instantly and accurately shows both static and dynamic logic
states on a bright 16 LED display.

LM-1 finds its own power.

LM-1 cuts out guesswork, saves time, and eliminates the risk of
short circuits.

LM-1 is suitable for all dual-in-line logic ICs LED on = logic state

1 (high), LED off = logic state 0 (low), and each LED is clearly

numbered 1 to 16 in the conventional IC pattern.

ON LY £28 '70(Exc|uding P&P and VAT)

\_ ) Total £34.44 including box and instruction manual.

CONT'NENTAL SPECIALTIES C ATION rCSC (UK} Limited, Dept. 9S, Unit 1, Shire Hill industria! Estate, Saffron Walden, Essex CB811 3AQ

I LM-1£34.44 (incl. P&P and 15% VAT) Qnty. Reqd. [ For FREE Catalogue tick box l
I Name.......... ... ..., L. AdAress . ... ... . l

C.S.C. {(UK) Limited, Dept. 95 l I enclose PO/cheque for€.............................. R ... ordebit my

Unit 1, Shire Hill Industrial Estate, Barcljaytcard Access, American Express No. ..... ... o A T i L
£f Wal £ B11 3AQ. eXP. date . .. e

SR Lo, 263 I FOR IMMEDIATE ACTION —The C.S.C. 24 hour, 5day a week serwce Telephone (0799) 21682. and give I

Tel: Saffron Walden (0799) 21682
kTelex 817477

Lus your Barclaycard, Access, American Express number and your order will be in the post mmednatelyJ
——-——_—--——__—_—-——
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struction and setting up

onto the rear panel with mica washers between the panel

and transistors, which are on the underside of the board.
Silicone grease will keep the washers in place during fitting.
Wire up and check all is well when operating into 1kO resistors
as temporary loads.

Build up the rest of the boards. Use insulation on any links
which touch the leads of components. On the LED PPM
boards, fit the connector pins for the connector to the compo-
nent side of the board for the excitation meter and the non-

S tart construction with the power suppiy PCB and bolt this

component side for the speech meter. Where there are jack

sockets, solder short lengths of bare wire to the boards and fit
both board and socket to the front panel before soldering the
wires to the sockets, which thenbecome firmly attached parts
of the board assemblies. On the internal excitation board of
the three controls with mounting frames fit to the underside of
the board. The other four controls fit on the top side of the
board. To get the correct spacing between the top and bottom
controls the top ones are soldered to pins such that the tags
just touch the top of the board.

Split Supply

The analysis/synthesis board is split in two halves to
simplify manufacture. When the two halves are completed, fit
the boards to the panel by means of the controls. Fit wire links
between the boards and solder the two halves together by use
of a bared length of wire along the joint. Fit the spacers to the
back of the board and drop it into the chassis so that it can sit

PARTS LIST @ Slew Rate Control ___

Resistors all 2% metal oxide
R1,2

R3,6,8

R4,5,7

R9, 10

R11

R12

R13

Potentiometer
RV1

Capacitors

a,s
C2,

Miscellaneous

nector, 1C socket

15k
2k2
10k
47R
220R
470R
1k0

1M0 log with mounting frame

10n ceramic
33npolyester
100p ceramic
560p ceramic
22u 25V

556
2N3904
2N3906
1N4148
TIL220

Footswitch, Footswitch box, stereo jack plug and socket, 5 way con-

R9
47R

+11V +11V +12v
+
cé R10

1C1556
Q1 2N3904
Q2 2N3906 ov

-11V

NOTE: 22u

c7?

47R

R11
220R

—-12v

D1
1N4148

33n o—7 8 —I/v\/v\—o
ov ' Ra
10k R12

ov R13 470R
k0 c3 ov

42%% R

LEDY
A; FREEZE
FOOTSWITCH

SW1a{
-2V

Fig.1 Circuit diagram of the slew rate con-
trol (a 1-200:1 variable mark/space pulse
generator).

40

ov o
I—Oa +11v
560p
” c5 oo\,
5 10 f——0 Q2
+11V 53
10k 0

6 9 ANAA TO SLEW RATE

c2 +11V

CONTROL INPUTS
ON MAIN BOARD

-1V

Slew rate control board.
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PROJECT

Mic

[Fid
(OR LOW 1/P}

FROM V/uV
SWITCH

>
N
e
+

ouT
—-12v
ov

'88r 4300J0V 113

| @ connecTions TO |
JACK SOCKET (TOP
SIDE OF BOARD)

Fig.2 Component overlay of the slew rate

control board.

SK2
LINE
1P
{OR HIGH 1/P)

SK1 c1
b T

:V ur

R1
100k

R4
11k

RV1
10k
log

R2*
*470R FOR SPEECH I/P
Sk6é FOR EXCIT I/P

i

88p

___HOW IT WORKS @ Input Amplifier __

Make up the wiring loom and connect up all the boards.

on its back edge whilst wiring up and setting up. Link together
with a stretched length of wire on the back of the board all the
excitation input pins and also the other inputs and outputs (a
total of seven rails).

__HOW IT WORKS @ Slew Rate Control _,

This is a pulse generator of variable mark/space ratio. IC1 is a 556
which is a dual timer. Pins 1-6 form a 1 kHz 2:1 mark/space ratio pulse
generator, its frequency being determined by R1, R2, C2. Its output is
used to trigger via C3 and a monostable built round pins 8-13. The
width of the output pulse is determined by C4, resistors R3, RV1. The
output is buffered by Q1. Q2 is the output driver, switching from +11
V to —11V. The freeze switch forces the output to — 11V thereby tur-
ning off all the FETs of the analysisisynthesis section. To isolate the
heavy switching surges on the power rails from the rest of the machine
the rails are decoupled by R9, 10,11 and C6, 7.

©

Bon 1

* The preamplifier uses an RC4558, which is a low noise version of the

1458, for IC1. The overall gain of the stage is dependent on which input
is used, being unity for SK2 and for SK1 it is 500 (speech) or 50 (excita-
tion). The gain is distributed between 1C1a and 1C1b. If SK1 isused and
SK2 is not, then amplified signal from 1C1a is connected to RV1 via the
switched contact SK2. Also R4 is connected to ground, through the
other switched contact of SK2, giving IC1b a voltage gain of ten. If SK2
is used then IC1a is isolated and R4 is disconnected from ground mak-
ing IC1b now have unity gain.

1C2 is a rather complex tone control stage giving, with a single
control knob, treble boost with bass cut or bass boost with treble cut.
R7, C5 and R9, C6 form high pass filters whilst R6, C3 and R11, C7 form
low pass filters. When the wiper is clockwise the input of 1C2 is con-
nected to the input of the stage via C5, R7 whilst RV2 is in series with
the feedback thereby boosting the gain at high frequencies. At the
same time, bass from feedback path R11, C7, R10 is dominant over
bass from the input, which has to pass through RV2. Therefore, the
bass is cut. The opposite occurs when the wiper isanticlockwise.

ETI OCTOBER 1980

Fig.3 Circuit diagram of the input amplifier
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Input amplifier board. .
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Setting Up

Check the power lines are still correct when all the boards
are connected, set all presets to the centre of their travel and
apply a sinusoidal signal to the speech line input. (If no
oscillator is available use the cheap little circuit shown.) Set
the level to where the sixth LED up just flickers, corresponding
to 400 mV. Measure the AC voltage on pin 6 of IC1 channel 2.
Adjust the frequency until the voltage reaches a peak, turn
PR1 fully clockwise and turn it back slowly until 4 V RMS is
measured at the resonant peak of the filter. Repeat this for the
other analysis filters. .

Connect a 56R resistor between the bias rail and +12 V,
turn the slewing rate control fully clockwise, check the pulse
generator is operating by listening for a whistle when the input

PARTS LIST @ Input Amplifier |

Resistorsall aW 5%

R1, 5,12 100k
R2 (speech) 470R
R2 (excitation) 5ké
R3 22k
R4 11k
R6, 11 15
R7,9 1k
R8, 10 47k

Potentiometers
RV1 10k log with mounting frame

RV2 47k lin with mounting frame
Capacitors

C1,8 1u0 16V tantalum
C2 22u 16V tantalum
3,7 220n polycarbonate
C4 68p ceramic

C5,6 2n2 polycarbonate
C9,10 22u 25V electrolytic
Semiconductors

1C1 RC4558

1C2 1458

+

jack of an amplifier is placed near the slew rate control board,
switch off the unvoiced detector, plug the oscillator into the
external excitation HIGH input and set up channel 2 excitation
filter as for the analysis filters (except that now the point to
measure is pin 1 of IC7 and the potentiometer to adjust is PR5).
With RV1 fully clockwise adjust PR2 so that 4 V RMS is also at
the output of the OTA buffer (IC6 pin 8). Repeat this for the
other filters including channels 1,14 where there is only PR2 to
adjust.

Plug the vocoder into an amplifier, turn up all channel
volume controls and the vocoder output control. Turn down
the speech and the excitation inputs. Turn up one of the
oscillators and adjust RV5 or RV6, as appropriate, so that the
signal is heard to just disappear when the width control is an-
ticlockwise. Repeat for the other oscillator.

~p ~
ST T T s
SOLDER FREE TAG

TO MOUNTING FRAME l

@ connECTIONS TO
JACK SOCKE
{UNDERSIDE OF BOARD)

Fig.4 Component overlay of the input

Miscellaneous amplifier board.
5way connector, connector pins, IC sockets, jack sockets.
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o 1246810121 ~ e
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Fig.5 (below) Component overlay of B2 ic1b e 2 .
the output amplifier board. CHANNELS R1 22k t 2k 22k
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e EXCITATION
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Fig.6 Circuit diagram of the output amplifier.

1u0
-12v

HOW IT WORKS @ Output Amplifier

Outputs from channels 3, 5, 7, 9, 11, 13 are mixed by IC1a and the in-
verted output mixed with the outputs of channels 1, 2, 4,6, 8,10, 12,14,
by IC1b. The output of this is then mixed with the speech and external
excitation signals by 1C2.

. CONNECTIONS TO JACK SOCKET
{UNDERSIDE OF BOARD)
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__PARTS LIST ® Output Amplifier __
Resistors 4 W 5%
R1,2,4,5,6 22k
R3 33k
Potentiometers
RV1, 2,3 10k log with mounting frames
Capacitors
C1,2 1u0 16V tantalum
Semiconductors
IC1 1458
1C2 4
Miscellaneous
Jack socket, 7 way connector, connector pins, IC sockets.
k3

Fig.7 Circuit diagram of the LED PPM display.

Output amplifier board.

NOTE:

1C1 S LF353 OR TLO82
1C1 1S £M3915

DIODES ARE 1N4148
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ALL LEDS 0.125” DIAMETER

+12v

RS
200k
D3

GREEN

R&
1k0

Ic2

R7

It
ol
1Y

RS
150R H2v

._I LED 1-10

RS
$=3
= 3 D © o
“ [
x ol
4 2l ©
L w
g D
-
o
S
C R1 o
<
c1 =
@

|

Q@ vopesihvn

RED

_PARTS LIST ® LED PPM Display -

PROJECT: Vocoder

A

Fig.8 Component overlay of the LED PPM display board.

HOW IT WORKS @ LED PPM Display

own power supply.

IC1 is a full wave rectifier with peak detector charging C2 to the peak
voltage of the input signal. IC1 is a logarithmic display driver, the sen-
sitivity of which is determined by R7, 8. The LEDs are at 3 dB spacing.
The red LEDs illuminate when the filters overload. The LEDs have their

Resistors 4 W 5%

R1,2,3 100k

R4, 5 200k

R6 1k

R7 680R

R8 150R
Capacitors

a 220npolyester
C2 470n polyester
c3 1u0 16V tantalum
Semiconductors

1C1 TLOB20r LF353
1IC2 LM3915

D14 IN4148

LED 1-7 TIL211 (green)
LED 810 TIL209 (red)
Miscellaneous

5 way connector, connector pins, IC sockets.
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Noise Abatement

Remove the 56R resistor, turn down all the channel
volume controls and the oscillators. Turn up the noise level to
maximum, turn up channel 1 and adjust PR3 to the point just
before the noise disappears. Repeat this for the other chan-
nels.

Disconnect the excitation and speech inputs from the
analysis/synthesis board and temporarily connect the excita-
tion to the speech input of the board so that noise can be ap-
plied to the analysis section. Turn up channel 1 and the noise
control. Adjust PR4 for minimum breakthrough of the control

____HOW IT WORKS @ Power Supply

Raw positive DC is regulated by IC1. To reduce heat dissipation the
current is shared with Q1 roughly in the proportion of R2 to R1. The
negative supply is similar. The LEDs of the PPM meters have their own
supply. This can be very raw indeed and smoothing capacitor C5 is
very small. IC3 isused simply to limit the voltage and not regulate it.

signal which will be heard as a low rumble. Repeat this for the
other channels and then re-connect the inputs.

Turn on the voiced/unvoiced detector, apply a high fre-
quency signal to the speech input and the V/UV LED will light
up. Turn up all the channel volume controls and the noise con-
trol and noise will be heard. Adjust PR2 to halfway between
the points where the noise is heard to start limiting. Turn down
the noise control and adjust PR1 to the point where noise is
just heard to disappear. Turn up the noise again and alter the
frequency of the test oscillator. Adjust PR3 to where the noise
level drops by about 6 dB, as indicated on the LED PPM, when
the V/UV LED is illuminated.

Fig.9 Circuit diagram of the power supply unit.

\V

T 15V
D1

+ R2
=E’ 3R3
D3 T c1
2200u

ail
TIP30A

+12v

25V

I
U+

: =

C3
' SWia
L}
i L —0
0 4
: 0
' D4
' at
' 0 15V Dz Tee
0 1u0
' g
1 Te2 0
1 120 ALL DIQDES 2200u
. 1N4002 25V 12
b 7v65
]
) 0

O
SWib D5
R4
1RO
7

The power supply unit mounted on the rear panel.
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PROJECT: Vocoder
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POWER SUPPLY
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Fig.10 The job of wiring all the boards together is best tackled methodically
and double checked by an impartial pair of eyeballs.

BUYLINES,

Powertran Electronics, Portway Industrial Estate, Andover,
Hampshire, are supplying a complete kit of parts for this project at
£195.00 plus 15% VAT. Delivery by Securicor is £2.50 extra.
Everything is included in the kit dewn to the last nut and bolt. They
even give you a ‘Freeze’ footswitch and a test oscillator for setting
it up!

R5
4ak7

D1-10

IC1 IS TLNZ OR LF363
1C2 18
D|ODES ARE 1N4148

Fig.11 Circuit diagram of the 100
Hz to 7kHz test oscillator.
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PARTS LIST © Power Supply _____

Resistors 2W metal glaze

R1,4 1RO

R2,3 3R3

Capacitors

1,2 2200u 25V electrolytic
C3,4,6 1u0 tantalum

Ccs 22u 25V electrolytic
Semiconductors

D18 1N4002

11 7812

1C2 7912

1C3 7805

Q1 TiP30A

Q2 TIP29A
Miscellaneous

Transformer 15-0-15V at 1 A, 7V65 at 0.4 A, 5 way connector, connec-
tor pins, finned heat sinks, mica washers.

ON —
OBSCURED BY C1,C2 UNOERSIOE OF THE BOARD |

Fig.12 Component overlay of the

2VRMS
SINE WAVE power supply.
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SPECIAL PURCHASE

[KAISE]|

OF TOP QUALITY
LCD MULTIMETERS

6100 6200

CHOOSE FROM FOUR MODELS

3% 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)

* % % % N % %

ACCURACY
6100/6110
0.5% DC Volts
1% DC Current
1.2% AC Current
0.5% Resistance

RESOLUTION
100 uVDC. 1 mVAC
10 wAAC/DC 0.1 oHM
10mAon 10A AC/DC

OTHER FEATURES
(ALL MODELS)

Low power OHms Range 6200/6220

= :

i TRANSFORMERS K
Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc

Zero Adjust key

Battery Warning

In circuit resistance test

Size 155 x 85 x 28mm. 250g.

6200 £39.95
6220 £49.95

0.8% DC Volts

1.3% DC Current
1.4% AC Current
0.8% Resistance

6100 £64.95
6110 £74.95

& Sub Miniature 80 VOLT (Pri- 220-240V)
Milli  Ref. Price Sec: mg_zﬁs 3340 sov
af. nce
Veie ampe No. £ P& P A No. £ PEP
303 200 238 2.56 .65 05 102 3.55 -85
0.6.0.6 1AYA 212 2.95 70 1.0 103 4.85 1.00
9-09 100 13 2.25 65 2.0 104 7.25 1.15
0.9.0.9 330330 235 2.10 .65 3.0 105 8.55 1.15
089,089 500 500 207 2.70 .70 4.0 106 10.80 1.25
089,089 1A1A 208 3.80 .70 6.0 107 15.05 1.45
015,015 200200 236 2.10 65 8.0 18 20.15 1.65
0-20, 0-20 300300 214 2.70 gsf 100 119 24.05 215
20.120-12-20  700(0C) 221 3.45 85 60 VOLT (Pri: 220-240)
0-15-20,0-1520 1A 1A 206 4.55 1.00 Sec-0-24-30.40.48-60
0-15-27,0-15-27 500 600 203 4.00 85 Ret. Price
015.27,0-15-27|1A,JA 204 6.05 1.00§ Amps  No. € P&P
] 0.5 124 3.80 85
12 AND/OR 24 VOLT
Pri: 220-240 Volts 3o % 3 i
] 20 127 7.50 115
Amps Price 3.0 125 11.06 125
12v. 28V Ret. £ P&P 4.0 123 1230 145
05 0.25 111 2.25 .70 5.0 40 14.10 1.55
1.0 0.5 213 2.70 85 6.0 120 17.56 1.55
2 { 7S 20 65 AUTO TRANSFORMERS
4 2 S oo B Input /Qutput Tapped 0-115-210-240V
8 4 108 7.40 1.5 VA Ll Rl
10 5 72 820 11§ (Wta) :Nos P&P
12 6 116 8.80 115 20 13 250 85
16 8 17 10.80 125 5 64 4.05 85
20 10 115  13.80 1.45 :nsggnIO\npm“"I' P58 1.00
oo om o | CTRTRIEE
) 300 53 10.05 1.15
30 VOLT (Pri: 220-240V) 500 67 10.80 145
Sec: 0-12-15.20-24-30V 1000 84 18.55 165
o Price Aiso 1500/2000/3000VA
Amps  No. £ PEP MAINS ISOLATING (Centre Tapped &
0.5 112 280 85 Screened "Sec: 120/ 24
10 79 3’55 ‘88 Pn 120/240V ec: 120/240V
2.0 3 i 1 Ref. Price,
30 20 R m’“" Mo, A {14
40 21 655 115 49 6.58 .00
50 51 oice 108 100 150 755 125
6.0 17 11.05 115 200 151 1105 1.25
80 88 e 148 250 152 13.25 145
10.0 89 18.55 1.45 350 153 16.25 1.55
1000 156 3705 315
Please add VAT at 15% 7 -
Barclaycard and Access tacilities a William Street
available Herne Bay, Kent
\ Trade and Education Welcome Herne Bay 64586,

16 Guage Aluminium Console, will support Portable TV or Monitor. Enough
space inside for 3A PSU, CPU Board and Two Expansion Boards.

PRICE INCLUDES Keyboard Cut-out, Rubber Feet, Carry Handle
Send cheques or P.Os for £25.30 to:

CYBER ELECTRONICS CO. LTD.

Pav Square, Addi , Croydon CRO 6RD
Tel 01-651 0388 any time

# All prices include batteries / leads and UK VAT (UK c/p 65p)
# Order by Post or Telephone with Barclay or Access

OR CALLIN AND SEE FOR YOURSELF

Cubegate Limited OPEN 9-6 SIX DAYS A.WEEK Fi

REE
caraLocUE,
cAraLecS

Send large SAE
017%p UK)

Schools, Companies,
etc. free on request

AUDIO ELECTRONICS

301 EDGWARE ROAD, LONDON, W2 1BN

TELEPHONE 01-724 3564 [z] E

From Mr/Mrs /Miss
(Block capitals please)

Please supply
aTy Model(s)
1 /We enclose (incl. 65p post)

Chq/PO value

Or debit Barclay / Access No
T o rr * r @ ¥ 37 @ & & L X L I 1 X 2 J

erOcra.
PR

ATARS BASIC PRO-
GRAMMING
Basics of compuler
language and program-
ming. What to say. How
1o say il £33.50
ATARI mains units .
........ £98.50
Keyboard controller
F A LR )

cluding Moving Shields.
Zigzagging Laser
Bombs. Fast Laser
Bombs, Invisible In-

vaders and 1 & 2
Player Games!
AraCt WV01E) * Gama Siogram ... £28.00inc.

SPACE INVADERS  Atar with splc!'hh
Game Program. [12  Y3ders. call tor
game variations in- W price.

Wit CANNOMBL. Bame egram

Sheot your man oul o
the cannon and-into the

water tower. Calculale
the position ol the can-
non. The speed (in
mifes per hour] and the
degree of the angle are
indicated on your
screen.

It's all part of Human
Gannonbail with 8
ditfergnt games te
chooss from. £16.20.

A You must try te pop the

balloons by bouacting

the clown from the

x teeter-totier vp to the

rows of balloons. Red.

white and blue bailoons

- 3 B pave different point

GIRCUS ATARI® — values. The more diffi-

Muiti-colored ballogns cult the “pop”. the

and clowns coftide higher the score.
under Alari's Big Top. £16.20.

agooo 1

wy

Golf, Slot Racers & Adventure avaifabls
£.0.A. Never undersoid, all of the ATARI cariridges
sold. Chess Challenger 7, Super Systems 3.
Sensory 8. all available P.0.A.

Kramer & Co., Dept. ETI 3, 9 October Place,
London NW4, Tei: 01-203 2473. Telex:
1 888941 Attn K7. Visa, Access. Open Mon.Fri.
{Sunday by appoiniment only].
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PRACTICAL ELECTRONICS PROJECT 125 WATT POWER AMP KIT

SPECIFICATIONS

Max. Output power
Operating voltage (DC}
Loads

Frequency response Measured at 100 watts  25Hz-20kHz

Sensitivity for 100 watts

Typical TH.D. @ 50 watts 4 ohms load
205 x 80 and 180 x 36 mm
The P.E. power amp kit is a module for high power
applications —disco units, guitar amplifiers, public
address systems and even high power domestic systems.
The unit is protected against short circuiting of the load

Dimensions

125 watt RMS
50-80 Max.
4-16 ohms

AQOmV @ 47K

0.1 % 125 watt power amp kit

ACCESSORIES

Suitable L.S. coupling electrolytic

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

margin exists by use of generously rated components, the

MULLARD STEREO
PREAMP MODULES
AND TWO0 12 WATT
POWER AMP

KITS.

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

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

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

£8.5

01y SPEAKER KIT  Two 8” x 5" approx.
4 ohm bass.

£9.50-
- £1.00 p&p
£ 1 . 00 plus 20p p&p
Suitable Mains Power Supply Unit £ 7 50

sufficient for one power amp . plus £2.75 p&p

ACCESSORIES available only when purchasing packs.

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

.
plus £1.10 p&p
plus £1.15 p&p

£3.50

plus £1.70 p&p

output stage uses four 115 watt transistors normally only
two would be used, resuit, a high powered rugged unit.

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

"

AS FEATURED IN
PRACTICAL ELECTRONICS
DCTOBER ISSUE

£6.00

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

£3.00

plus £1.60 p&p

ACCESSDRIES: Available only
at time of purchase of Bargain Packs

12 + 12 WATT AMPLIFIER
KlT NOTE: tor use with 4 1o 8 ohms speakers

With up-to-the te features. To plete you just supply
screws, connecting wire and solder. Features include din input
sockets for ceramic cartridge. microphone, tape or tuner,
Outputs—tape, speakers and headphones. By the press of a
hutton it transforms into a 24 watt mono disco amplifier with twin
deck mixing. The kit incorporates a Mullard LP1183 pre-amp
module, plus 2 power amplifier assembly kits and mains power
supply. Also featured 4 slider level controls, rotary bass and treble
controls and 6 push button switches. Silver finish fascia panel with
matching knobs. Easy to assemble teak simulate cabinet and ready
made metal work. For further information instructions are

available price 50p. Free with kit.
£13.95

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

NOTE:
for use with 4 to 8 ohms speakers.

BSR chassis
record player deck
with manual set
down and return,
complete with
stereo ceramic
cartridge. £8.50 plus £2.75 p&p when 7

purchased with amphfi lable separately £10.50 plus £2.75 p&p.
TWO WAY SPEAKER KIT. 2 Phillips 8" approx speakers
£4.75 per stereo pair plus £1.50 p&p when purchased with amplifier
available separately £6.75 plus £1.50 p&p

ALSO AVAILABLE Stereo magnetic pre-amp conversion kit all
components including P.C.B. to convert your ceramic input on the

12 + 12 amp to magnetic. £2.00 when purchased with kit featured
above. £4.00 separately inc. p&p.

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

£ 1 2 . 2 OUR PRICE

plus £2.75 p&p

Size approx 13”7 x 11"

PHILLIPS RECORD PLAYER

DECK GC037

Size approx 15%"” x 12'%’

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

OFFER

] SAVEMONEY by purchasing 12 + 12 amp kit, BSR
* record deck and speaker kit together for only

PRACTICAL ELECTRONICS

CARRADIOKIT  £10.50

plus £1.75 p&p

(Constructors pack 7)

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

*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 sotder as featured in the Practical Electronics March
issue. Features: Pre-set tuning with five push butfon options,
biack illuminated 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. Traveller has a 6 watts output. neg ground and incor-
porates an integrated circuit output stage, a Mullard IF module
LP1181 ceramic filter type. pre-aligned and assembled and a Bird
pre-atigned push button tuning unit. The radio fits easily in or
under dashboards.

Complete with instructions.

CONSTRUCTORS PACK 7A
Suitable stainless sieel fully retractable locking aerial and

speaker {approx. 67 x 4"} is per pack.
available as a kit complete £1 -95 p&p £1.00
Pack 7A may only be purchased at the same time as Pack 7

NOTE: Constructor’'s pack TA £1 5 20
. including p&p

sold complete with radio kit
FEATURED PROJECT IN PRACTICAL ELECTRONICS.

UNBEATABLE OFFER AT

A i £2 7 ncumplele
~ -,y . plus £2.75 p&p

£25- 0 p&p £4.50.

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount IV unit in teak simulate cabinet silver finished rotary controls
and pushbuttans with matching fascia, red mains indicator and stereo
jack socket. Functions switch for mic magnetic and crystal pickups, tape
and auxiliary. Rear panel features fuse holder. 0IN speaker and input
socket 30 + 30 watts. RMS 60 + 60 watts peak for use with 4 to 8 ohm
speakers. Size 14%" x 10" approx

reapy To pay £32.90

plus
£3.30 p&p

BARGAIN OFFER!! -

M
R ley

ARISTON PICK UP

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

100 WATT
MONO DISCO
AMPLIFIER

Brushed aluminiou tascia and rotary controls.
Size approx.14” x 4" x 10'%. Five vertical slide
controls. mastér volume, tape leverl, mic level, deck

£11.95

plus £2.50 p&p

OUR PRICE

————

R||TiVv](c

level, PLUS INATEB DECK FADER for pertect graduated change
from record deck No. 1 to No. 2, os vice v?rsa.-Pre fade level

contrals (PRL) lets YOU fiear next:discbetare £ 7 6 00
Il

fading it in. VU meter monitord-outmytfevel,
plus £4.00 pdp

323 EDGWARE ROAD, LONDON W2
21E.HIGH STREET, ACTON W3 6NG

ACTON: Mait Order only. No callers
ALL PRICES INCLUDE VAT AT15%
Ali items subject to availability. Price correct at 8.8.80
and subject to change without notice
For further information send for our instruction booklet
NOTE: 20p plus stamped addressed enveiope.

Personc under 16 years not served without parent’s authorisation

Output 100 watts RMS 200 watts peak.
50 WATT MONO DISCO AMPLIFIER

Size appox 13%” x 5%" x 6% 50 watts rms. 100 watts peak
output. Big features incluge two disc inputs. both for ceramic
cartridges, tape input and microphone input: Level mixing controls
fitted with integral
push-pull switches.
Independent bass
and treble controls
and master volume

£30.60

K 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 only, No callers GooDS DESPATCHED TO MAINLAND AND . JRELAND DNLY
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AUDIOPHILE

Ron Harris returns to his roots. — well almost — for a look at a very
promising new Thorens TD 160S turntable and has a severe shock in

store for headphone owners!

launched off down the path to hi-fimany years ago in the

august company of a TD 150 |1 turntable, it brought a
whiff or two of nostalgia drifting back to lay hands on this new
TD160S.

Thorens have received an indifferent press of late, mainly
because some of their decks have failed to match the very
high standards set in earlier days, by the 150 and 125 machines.

The standard 160 has been enthusiastically received,
however, even by the usually isolationist ‘cult’ press. There
was, though, a lot that could still be done to improve things
and after some years of watching other people make money
doing them, Thorens have decided enough is enough — and
the TD160S is born.

Vive La Difference

Compared to a standard 160, the ‘special’ is more solidly
constructed all around, has a massively heavy chipboard base, a
better bearing system, thoroughly damped sub-chassis and
improved suspension. The arm-board is also much heavier, but
we'll come to that again later.

The standard Thorens mat has been dumped overboard and
a much more sensible specimen is fitted in its place. The
emphasis of the work has been upon suppression of resonance
and isolation from feedback. | think the changes made show a
clear enough improvement in the final sound to be immediately
obvious in an A - B test, even in a crowded dealer’s. Taking this
into account, therefore, one is forced to consider the 160S in a
higher league entirely — so it was with the greatest of
expectations that | approached the packing case . . .

g shes to ashes. Dust to dust. Thorens to Thorens. Having

Set Up By The Setting Up

The deck employs the (by now) well known Thorens three
point spring suspension. This method of ‘floating’ a sub chassis
away from the base on springs has been employed by Thorens for
many years, long before either the Linn or the Ariston arose to
dazzle the eyes of belt-driven enthusiasts. The intent is to isolate
the turntable and arm assembly from the rest of the known
universe. And very effective it is too, | may say.

However, this apparently ultimate solution is not without
some practical drawbacks. Once the chosen arm is fitted, the
whole assembly must be levelled by adjustment of the three
springs, which are situated beneath the deck. Which means at
every step:- removing the outer turntable, upending the deck,
removing the base, replacing the outer turntable and checking
with a spirit level. If it is still not right, then it's remove the outer
turntable, upend the deck. . .and so on and on ad frustratum
maximum.

Once this has been achieved, the arm leads must be
arranged within the plinth so that they do not recouple the sub-
chassis to the base, thus negating a large portion of the benefit
gleaned from the spring suspension. This is fairly straightforward
at least, but with an SME the leads are very stiff indeed, making
the adjustment critical. Naturally though, SME can supply a
flexible link if your patience falls short of the task.

Things That Go Bump In The
Night

Mention of the magnificent SME brings me onto the subject
of fitting said arm to this deck.
‘Difficult sums it up nicely.

Left: The 160S with SME/V15 IV installed. Note the
improved turntable mat and relatively small arm-
board. The base is much more massive than the
standard version and the base-plate is of thick chip-
board. A slot will need to be cut through this to clear
an SME lead, however. The two small openings
Thorens provide are simply not big enough!

Arranged across the deck are some of the pickups
used in evaluating the 160S. Top to bottom these
are: Goldring G900 IGC, Coral MC81, Empire
600LAC and the elegant Ortofon/SME 30H. The
variation in type of sound between these units was
most helpful in identifying which effects were caus-
ed solely by the 160S!
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Above: The Thorens sub-chasis with outer turntable removed. Note the posi-
tion of the drive belt. E

The ‘new improved’ arm-board fitted here — and the sub-
chassis — have barely enough room to accept the SME 1. Barely
in this case means slightly less than 1/10th of a gnat’s whisker. |
would strongly advise any prospective owners of this
combination to shell out the required sum of £8.62 and let SME
send you a fully cut board. | assure you it is a miserly sum indeed,
when weighed against the blood, sweat and tears you will expend
trying tobe a DIY hero. You have been warned.

Come to think of it, how about supplying the SME board
with the 160S, eh Thorens? All else is but dross anyway!

Failure to line up the arm exactly will result in the pillar not
clearing the sub~chassis cut-out, which is every bit as generous as
the pickup board, or just as musically, bumping away at ¢he base
every time someone breathes on the turntable.

All in all then, an enthusiasts — or a dealers — task.
Patience is the order of the day and if you fancy a TD 160S, but
don’t fancy setting it up, then your friendly neighbourhood dealer
should do it for you. If he doesn't, simply find another (more)
friendly neighbourhood dealer.

—

Down To Earth

Earthing the sub-chassis and arm means linking the earth of
this to the base earth point beneath the turntable, from where a
lead can be run to the amplifier — a point not well explained in
the literature, | feel.

| earthed my Decca cleaning arm to the same point to keep
down the number of wires trailing around. | have heard it said that
use of these ‘in-play’ brush cleaners recouples the turntable in the
same manner as a badly arranged output lead beneath the base.
Frankly, | don’t go along with that at all. If the tracking brush is set
up properly to a very small down force, then | cannot see that it
will affect matters significantly. During listening tests | tried to
identify any audible effect produced by employing the brush —
and found only that it removed the dust! Really exciting that,
huh? '

AllHands On Deck

Listening to the TD 160S was carried out with an SME Il on
the arm-board, and a variety of cartridges, including a Goldring
G900IGC and a Coral MC81. Also a Shure V15 IV was used on
most comparisons as was an Ortofon/SME 30H. Regular readers
will have seen this little lot before!

Incidently | have had some letters questioning my continued
use of an SME 11 as a reference, when as one reader put it, “there
are stacks of better arms around.”

The answer to all these people lies in the fact that |
personally don’t think there are ANY better arms around.

The SME is an excellently engineered, universal pick-up arm,

- which is as neutral as any on the market and a damn sight easier

to use than most. Don't be fooled into equating tedious setting up
with final quality. It does not automatically follow. The SME is a
dream to use and offers facilities that allow for useful
optimisation of the pickup cartridge in use.

Close-up of the arm pillar. There is not a great
deal of room here so if you are fitting your
own pickup — beware.

Above: The TD160S revealed. The dark areas are damping compound, not applied to the standard 160. Top
right is the drive motor and below that the speed change mechanism. Note the loop in the arm lead to keep

the sub-chassis decoupled.
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Above: The fixing of the sub-chassis suspen-
sion springs. The foam plugs have been sen-
sibly removed on this model.

*
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A small number of top-end pick-ups have been specifically
designed for arms other than the SME and will thus operate better
in the designed-for carrier.

However, for universal application and sheer engineering
excellence, | don't think anyone has gotten near SME yet!

Sothere.

Back to the plot. After the setting-up was finally concluded
and the cartridges aligned | could gratefully sink into the
armchair — brandy in hand — and, wiping the sweat from the
editorial brow, settle down to some music.

The biggest surprise was the mid+ange. With all the
cartridges the 160S produced a cleaner and clearer sound than |
had heard from them before. Bass was firm and well-controlled,
albeit with a nagging doubt concerning the extension. Treble was
unimpeachable.

Continued listening has largely removed that doubt over the
bass extension and | realised on a direct A - B it was the reference
deck that had a slight upper bass prominence compared to the
Thorens, which set me onto the thought in the first place!
Instructive things comparisons. Learn something new every time.

A Right Little Belter

This comparison was set up with two SME Il arms and two
Shure V15 IV cartridges — and my warmest thanks to both firms
for helping out at short notice so graciously — on the Thorens
and the reference.

Even after several hours of this switching back and forth
between decks | am left with nothing to be able to criticise in the
TD 160S sound! It comes very, very close to being the best
turntable I’'ve ever heard and even changing the mat for a GA
Audio Soundisc failed to make any improvement. If anything it
muddled up the mid-range detail. Some may find it a little bland
methinks — but look ye to your references gentlemen!

Taking price into account, the 160S is an excellent buy. It
offers superb performance for its £140 price tag and should make
prospective purchasers of decks twice the price stop and think
very carefully indeed. To its price must be added, however, the
need for precise setting up and a new arm-board! Still, with a
good dealer neither should deter a single true audiophile.

An important addition to the ranks of hi-fi then, and | urge
you to go and hear for yourself.

The reference cartridge for the comparisons was a Shure V15/1V.
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Above: Close-up on the MDR-7 drive unit. The fine film driver
is behind the mesh protection and can be clearly seen here. The
foam earpads clip around the whole assembly and a spare set is
provided.

Big Brother Is Here!

Perhaps the bestselling headphones so far in 1980 have been the Sony
MDR-3s. And quite right too, many of you will say. Good value for money, they
certainly are, and up to the 21st of last month | would have said the best value
under £50. Alas this is true no longer. There is now a unit on the market whose
performance far surpasses the MDR-3, adding to it a wealth of bass extension and
clarity, sufficient by far to justify an asking price of around £30. These new phones
are little larger than the MDR-3 and not noticeably heavier. The fit is comfortable
and the sound dynamic. Their name? Why the MDR-7 of course! What else?

Since they fell into my hands | have been using them in preference to my own
Koss ESP-10 electrostatics a lot of the time — and there is no better
recommendation than that.

Comparing against the ESP-10s shows the MDR-7s to have a better bass
extension than the Koss and to be able to accept higher levels without distress.
Their mid-range is coloured with a slight warmth that can add a 'weight’ to some
music that is simply not there. The treble is smooth and goes a long way past your
powers of hearing.

Overall, the sound is lively and detailed without being intrusive. It is easy to
listen through them to the music and the comfortable fitting greatly assists matters
here.

The MDR-7 will be widely available in this country from September 1st. At the
same time an MDR-5 is being released which fills in the considerable gap in price
between the three and the seven. | haver't heard them, but on the strength of those
on both sides of them, the MDR-5s should not disappoint.

Sony apparently have no plans to bring out an MDR-9. At least not yet. At
least that is what they tell me now. | canjust see Audiophile inayear'stime. . .

Conclusions

A nice production yet again. Well built and well presented. A spare set of
earpads are included in the price — for when you forget to wash your ears — or
just want a change of colour! Selling tag will lie around £30-35 and no doubt the
MDR-7 will quickly repeat the sweeping success of its little brother. It deserves to
do so, no doubt aboutit.
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Above: The MDR-7 in use. Only one earpiece is adjustable, the other being fix-
ed to.a swivel joint to better aligh with the user’s head. Cable entry is side-on
and much more convenient than on the MDR-3 where it hangs awkwardly,
stethescope-like, behind the ear pieces.

The MDR-7 is very comfortable in action, but must be precisely aligned
with the ear for best performance.

Odds And. . . Pieces Of Turf

Next month | hope to be able to offer you a complete —
cassette based — stereo system at a ludicrously low price.
Negotiations continue to bring about an offer on the launch of a
new range of budget hifi from regions east of Suez! The
importers are Videotone and a pair of their excellent GB2
loudspeakers will provide the voice for the system. Everything
else — amp, tuner and cassette deck bear a name you will not
have heard before, Seoum, and offers 30 W RMS per channel,
with good transient delivery, M/C input, FM/AM with good
sensitivity, LED level metering on tape and input power and best
of all agood sound quality.

Price will be under £300 complete, so if you're looking for
equipment in this price area hold on a little — you could save
yourself some money!

Also next month I'll be starting to run some of your letters to
Audiophile as a regular feature, be they queries or just
communications! So if you've anything to say on matters even
vaguely hifilet's hear from you.

The Audiophile enquiry service will still operate for anyone
with a hifi problem. Don't forget to give details of the full

system you're using and to mark the envelope for'Audiophile’. ETI
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CALCULATORS.

SCIENTIFIC

w SPECIAL OFFEF
TEXAS T159 together with PC100C
{Comptete as manufacturer’s specifications)
£305.00

TEXAS /HP Accessories available

*TEXAS T159 (Card prog 960 prog steps of 100 mem) £156.50
*TEXAS T158 (Key prog 480 steps of 60 merm) £60.00
*TEXAS PC100C (Printing Unit for T158/ 159) £165.00
*TEXAS T157 (Key Prog B mem. 150 Keystrokes /50 Prog Steps) £26.00
For your Texas T158/59 Calculstor

ELECTRICAL ENG. MODULE

LEISURE (GAMES) MODULE

STRUCTURAL ENG. MODULE

NOW AVAILABLE

*TEXAS TI PROGRAMMER (Hexadecimal Oct) £46.50
*TEXAS T151/iii (10 mem 32 Prog Steps Stat/Sci) £28.50
TEXAS T150 LCD (Sci/Stat. 2 Con Mems) £23.00
TEXAS T125 LCD (Sci/Stats) £17.00
£25.00

TEXAS T53 (Sci. 32 Prog Steps-Coa Mem + 80 Prog List Applications book)

Make more of your
Texas T158/89 Calculator
MATH/UTILITIES MODULE
If you write your own programs this tibrary is for you! Most programs in this library
are designed to be used either on their own or as subroutines of your programs.
' Applications range from utility programs such as printer formatting and large-scale
plotting to advanced mathematical routines.
Module includes:
Prompter. Alpha ges. Printer F i
Arvays. Data Packing.

g. Superplotter. Sorting. Data
Prime Factors. Hyperbolic Functions. Gamma/

s. Normal Distributi lati Roots of &
M 1 q i

] g Diff q
Status. Variable Arithmetic. Module Check.

Fourier Series. Calcul

#TEXAS T158 with Maths /Utilities £90.00
#TEXAS T159 with Maths /Utilities £186.50
#TEXAS T158 with Applied Statistics £80.00
#TEXAS T159 with PC100C & Applied Statistics £325.00
E——— = ‘ = R — =

AUTUMN SALE [

*TEXAS T159 Calculator (complete as manufacturer’'s spec. master module,
charger, etc). PLUS statistics module and extra set of 40 Blank Prog. Cards with

wallet, etc. ONLY £180

o

NEW TEXAS T158C« |

*Continuous program facility on all 480 Program steps/60 mem even when
calculator switched off £79.50
*TEXAS T158C {complete plus Applied Stats. Module) £99.00
| #TEXAS T158C + PC100C £228.00

FREE while stocks last with every purchase of HP 3ZE or HP 33E
BATTERY HOLDER WITH RECHARGEABLE BATTERY. Normally costs
£10.38.

*HP33E (8 mem. Pro Sci/ Sta) £52.00
#HP33C (as above but con. mem) £60.50
#HP32E (Advanced Sci with Statistics) £38.50
*HP34C (Sci Prog 20 Mem) £83.0¢
#HPB7A (K Prog 224 Steps 26 Mem} £173.00
wHPI7A (Fully prog with Printer) £384.35
HP41C (the newest calculator from HP) £167.43
HP41C Card Reader/ Printer etc. Modules Now in stock
CASIO FX501P (Sci. LCD Prog. 12B Steps 11 Mem) £47.50
CASIO FX502P {Sci. LCD Prog 256 Steps. 22 Mem) £65.00
o LEXICON LANGUAGE TRANSLATOR
(With 6 Lang. Module — French/Italian/ German / Spanish etc) £115.00
Ring Translator 5 ... £115.00

[ — NOW IT'S YOU AGAINST 'COMPUTERS’ =

CHESS CHALLENGER 7" (7 Levels of game) 2 £78.50
CHESS CHALLENGER "“VOICE" (10 Lavels - beginner to Master Plus) The strongesi Prog yet in
this series — twice as fast as the other challengers. A microprocessor with 128,000 to 160,000 bits
of read only Mem. Over BOOO bits of Random Access Mem. Teaches opening & end game solutions.
Plays against itself. Solves book problems etc — and in addition 1T SPEAKS. Complete with Deluxe
playbosrd, hand carved men with magnetised base plus Deluxe carrv case £170.00
SARGON. The most advanced chess game yet with add on module availability for other games

{Our price inc. FREE rechargeable battary pack) £234.70
Super System 3 (as recommended by ET) E134.75
ATAR| TV GAMES £98.50 inc. VAT. Philips G7000 P.O A
LEARNING AIDS
TEXAS DATAMAN (Number Games-Table jearning etc. 5/ 10 yrs) £18.00
TEXAS SPELLING B {Spelling Games ideal 5/ 10 years) £22.50
TEXAS SPEAK AND SPELL (for older chitdren 8/ 13 years) £39.95
IDEAL FOR STUDENTS
ALL WITH LCO OISPLAY
TEXAS T120 {Jun Sci + Con Mem) £13.00
TEXAS T135 (Sci/Stat C Mem) £17.00
TEXAS T138 (Sa/Con Mem-Pola Rec Cony Dec Deg conv/ Deg Min Sec) £19.95

GOODS FULLY GUARANTEED PRICES EXCLUDE VAT (ADD 15%)
Company / Hospital and Government orders accepted by phone
Barclaycard /Visa/ Access accepted by phone
Export orders welcome Air Freight/Air Post Delivery. Quotations on request

TEL. 01-455 9823
—— — — = — e — — —
SENSORY CHALLENGER '8". The iatest Chess Computer from America now [n stock. Prices 071
application

MOUNTAINDENE

22 Cowper St., London, EC2




I-PAK

FUSE HOLDERS AND FUSES

Description

20mm x Smm chassis mounting .

1%in. x Yain. chassis mounting 507 £0.14
1%in. caf inling type 508 £0.18
Panel mounting 20mm 509 £0.23

Panel mounting 1Y%in
QUICK BLOW 20mm
Type No. Type No. Type No.

150mA 711 7p 1A 615 8p 3A 619 6p
250mA 612 Bp 1.5 616 7p  4A 620 10p
550mA 613 sp 24 617 6p 5A 621 &p

800mA 254 618 7p
ANTI- SURGE 20mm
Type Yype No. Type No.
100mA 622 1A 625 25A 628
250mA 623 24 626 3.154 629
500mA 624 1/6A 627 5A 630
All Bp each
QUICK-BLOW 1 Yain.
Type No. Type No. Type Ne.
250mA 631 500mA 632 800mA 634
All 8p each
Type No. Type No. Type No.
1A 635 2/5A 638 4A 641
2A 637 3A 639 5A 642
All 80p each

BA BOLTS packs of BA threaded cadmium plated screws slotted
cheese head. Supplied in multiptes ot 50

NUTS AND BOLTS

POTENTIOMETERS

CARBON POTS (Linear Track)

Single gang with wire and tarminations, 6mm x 50mm plastic shaft
10mm bushes supptied with shake proot washer and nut. Tolerance 20%
of resisiance.

1831 1k ohms 1835 22k chms 1839 470k ohms
1832 2k2 ohms 1836 47k ohms 1840 1 Mag
1833 4k 7 ohms 1837 100k ohms _ 1841 2M2

1834 10k ohms 1838 220k ohms
CARBON POTS {(Log Track)

1842 4k7 ohms 1846 100k ohms 1850 wM2
1843 10k ohms 1847 220k ohms Allat

1844 22k ohms 1848 470k ohms  30p each

1845 47k ohms 1849 1 Meg

Designed 10 fit 2 54mm pitch board. All tracks are linear law
vC7

All et 30p sach

1816 100 ohms 1822 10k homs 1828 1 Meg ohms
1817 220 ohms 1823 22k ohms 1829 2M2 ohms
1818 470 ohms 1824 47k chms 1830 4M7 ohms
1819 Tk ohms 1826 100k ohms Al at

1820 2k2 ohms 1826 220k ohms  10p each

1821 4k7 ohms 1827 470k ohms

DUAL CARBON POTS (Log Law)

1860 4k7 ohms 1864 100k chms 1868 2m2

1861 10k ohms 1865 220k ohms All at

1862 22k ohms. 1866 470k ochms  99p each

1863 47k ohms 1867 t Meg

SINGLE GANG SWITCHED (Lin Law)

These potentiometers are litted with doubie pole on-off switches. The
switch Is incorporated within the rotary action of the pot. Specitication of
pot s as VC1. Switch rating 1.5 amps at 250v AC

1870 4k7 chms 1874 100k ohms 1878 2M2

1871 10k ohms 1875 220k ohms All ot

1872 22k ohms 1876 470k ohms 75p each

MINIATURE MAINS Primary 240V
with two independent secondary windings

No. Type Price
2024 MT280-0-6V 0-6V RMS £1.84
2025 MT150-0-12V 0-12V RMS £1.84
1 AMP MAINS Primary 240V

No. Secondary Price

2026 6V-0-6V 1 amp £2.88P & P 45p

2027 9Vv-0-3V 1 amp £2.30P & P 45p

2028 12V-0-12V 1 amp €£2.00 P & P 55p

2029 15v-0-16V 1 amp £3.16 P& P 66p

2030 30V-0-30V 1 amp £3.97 P& P 86p
STANDARD MAINS Primary 240V

Mult-tapped y mains n %2 amp, 1 am

and 2 amp cutrent rating. Secondary 1aps are 0 19. 25 33- 40 50V
Voltages available by use of taps
4,7.810 14151719 25 31,33, 40, 26-0-25v

Price

No. Rmng
2031 % amp £3.91P &P 85p
2032 1 amp £5.06 P & P 85p
2033 2amp £6.27P &P £1
2035 ZAOV Primary 0-55V @

2A Secondary £7.30P &P £1

SPECIAL OFFER
2042 240V Primary 0-20V @ 2A Secondary. By removing 5 tums lor
each volt trom the secondary winding any voltage up 10 20V @ 2A 1s
easily obtainable. ideal tor the expenmenter

€1.50 P & P 86p

MINIDRILL 12V hand heid battery-operated muny dnll. 7,500 r.p.m

Cottetchuck. 1deal for drilling printed circuits or model making. No. 1402

£7.79

TRANSFORMER 240v Primary 0-2Dv @ 2A Secondary. By removing

5 turns for each volt from the secondary winding, any voltage up to 20v
@ 2A 15 obtainable. |deal for the experimenter No. 2042

£1.50 + 86p P &P

ANTEX MLX-Soidering Iron. Sturdy 25 watt iron complete with. 4%

metres of 2-core cable. Works off a 12 volt battery. Ideal for Car, Boat,

Caravan. No. 1724 £5.29

TANTALUM CAPACITORS

3137 1MFD 35V £0.13 3187 3.3MFD 25V £0.21
3138 22MFD 35v £0.13 3143  1OMFD 35v £0.25
3139 47MFD 35v €0.13 3144 22MFD 16V £0.25
3140 1.0MFD 35V £0.13 3145 47MFD 6.3V

3141 2 2MFD 35V £0.14 3166 33MFD 35V £0.13

3142 4.4MFD 35V £0.21

ELECTROLYTIC CAPACITORS

3185 1.000uF 25V  £0.32 3190 4700uF 25V £0.92
3186 1.000uF 63V  £1.27 3191 47000F 63V £2.42
3187 2200uF 25V £0.69 3192 2200uF 100V £2.88
3188 2200uF 40V  £0.89 3196 100uF 100V £0.09

100V £3.6%

SPEC OFFERS

Type No. Price Type No.  Price 1873 47k ohms 1877 1Meg
1in. OBA 839 £1.38 Yain. 4BA 846 £0.37 DUAL GANG LOG-ANTI-LOG POT
Yain. OBA 840 £0.88 Yain. 4BA 847 £0.29 1888 Track specification as dual gang pots VC3. but tracks mounted 10
1in. 2BA 842 £0.75 1in, 6BA 848 £0.48 log-anti-log action 100k ohms £0.86.
Ve, 28A B43 £0.52 Yain. 6BA 849 £0.24 SPECIAL VOLUME CONTROLS
Yin. 28A 844 £0.60 Yain. 6BA 850 £0.20 A miniature 16mm type replacement volume conirol. incorporating
lin. 4BA 845 £0.51 single pole on-off switch. Resistance value 5k ohms. Tolerance 20% %
BA NUTS — packs of cadmium plated full nuts in muluples of 50 watl rating
Type No. Price Type o. Price 1889 £0.31 vC8
OBA 855 £0.83 4BA 857 £0.35 MINIATURE ROTARY VOLUME CONTROL
2BA . 856 £0.55 6BA 858 £0.28 5k ohms log law with on-otf switch, 20mm grooved spindle. Tag
BA WASHERS — tiat plated plain ped washers t 17mm dia. Supplied with fixing nut. Used mainly for
n multiples of 50 replacement.
Type No. Price Type No. Price 1890 £0.62 vC9
0BA 859 £0,18 4BA 861 £0.14 WIRE WOUND POTS
08A 860 £0.14 6BA 862 £0.14 Arange of wire wound single gang pots with linear tracks of 1 wattrating,
SOLOER TAGS — Hot tinned supphed in multiples of 50 fittad with 10mm bush and supplied with shakeproof washer and nut
ype No. Price Type o Price
0BA 851 £0.48 4BA 853 £0.25 1891 10 ohms 1895 220 ohms 1899 4k7 ohms
2BA 852 £0.32 6BA 854 £0.25 1892 22 ohms 1896 470 ohms Al st
1893 47 ohms 1887 1k ohms 92p each
1894 20 ohms 1898 2x2 ohms
SWITCHED POT (Log Track)
TRANSFORMERS Specitication as VC2 but rack having (tog) law.
1879 4k7 ohms 1883 100k ohms 1887 2M2
MINMTURE MAINS Primary 240V 1880 10k ohms 1884 220k ohms  All at
Secondary Price 1881 22k ohms 18B5 470k ohms  75p esch
202| 6V.0-6V 100mA £1.04 1882 47k ohms 1886 1 Meg
2022 9V-0-8V 100mA £1.04 PRE-SET POTS HORIZONTAL MOUNTING
2023 12V-0-12V 100mA €1.29 Miniature type for transistor circuits. The wiper of the preset is provided

with a siot for screwdriver adjustment. The tags of the preset will fit
printed wiring boards with a pitech of 2 54mm. All tracks are linear law
ve7

1801 100 ohms
1802 220 ohms
1803 470n ohms
1804 1k ohms
1805 2k2 obms
1806 4k7 ohms

1807 10k ohms
1808 22k ohms 1814 2M2 ohms
1809 47k ohms 1815 4M7 ohms
1810 100k ohms All ot

1811 220k ohms 10p such

1812 470k ohms

1813 1M ohms

PRE-SET POTS VERTICAL MOUNTING
Miniature type for transistor circuits. Wiper adjustment is made by a
screwdriver slot

ANTEX IRONS

1943 15 watt high guatity soldenng uon 1otally enclosed element in a
ceramic shatt hited with 3/32 €4.83
1947 Replacement element for 1943:1071 £2.19
1944 {ron coated bit 3/32'" for 1943 wron
1945 Iron coated bit &' for 1943 ron
1946 lron coated bit 3/16"" for 1943 yron
1948 Genera! purpose 18 watt iron fitted with iron coated bit
1952 Replacement eiement for 1948 iron
1949 lron coated bit 3/32" for 1948 iron
1950 Iron coated bit ‘' for 1948 iron
1951 Iron coated bit 3/ 16 tor 1948 iron
1931 Highly popular x25 25 watt quslity soldering iron ceramic shafts
1o provide near perfect insulation breakdown voltage of 1500
volts AC and a leakage current of onty 3-5uA and another shatt of
stainless steel 10 ensure strength
1935 Replacement element for 1931 iron £1.84
1932 iron coated bit " tor 1931 iron £0.58
1933 Iron coated bit 3/ 16" for 1931 iron £0.58
1932 Iron coated bit 3/32" for 1931 iron £0.58
1953 SK1 sotdering kit — This kit contains 15 watt soldering won fitted
with a 3/ 16" bit plus two spare bits. a reel of solder. heat-sink
and a booklet ‘How to solder ~ In presentation display box
£6.38
1939 ST3 soldering iron siand. Stand made from high grade bakelite
material chromium plaled strong steel spring suitable for all
madels, includes accommodation for six spare bits and 1wo
sponges which serve to keep the saidering iron bits clean. £1.73

BiIB HI-FI ACCESSORIES

O/No Ref Price
806 J Compact tape head cleaning kit £1.22
810 23 Tape Editing kit £2.85
811 24 Cassette Tape editing and joining kit £2.76
813 29A Salvage cassette £0.51
814 k3l Cassette Head cleaning tape £0.71
817 36A Record & Stylus cleaning kit £0.46
818 41 B-track Cariridge tape-head cleaner €1.24
819 42 Groove Kleen' automatic. metal

recard cteaner £2.65
826 524 Cassette storage tray tholds 10) £0.92
827 63 Hi-Fi stereo test cassette £3.17
829 60 Chrome finish ‘Groove Kieen (plastrc) £2.12
834 69 Anti-static Hi-Fi cleaning liquid £0.35

Cassette tast hand 1ape winder

SEMICONDUCTORS SEND YOUR ORDERS TO
DEPT. ETI10, PO BOX 6, WARE, HERTS.

VISIT OUR SHOP AT: 3 BALDOCK ST., WAR?Z, HERTS.
TEL 0920 3182. TELEX: 817861

VEROBOARD

2201 255" .1 Copper £0.71
2202 2.5"3.75" 1 Copper €0.61 3212 3 7517 15 Copper £2.39
22032 517 1 Copper £2.14 133

2205 3 75"x3.76" 1 Copper €0.71 2213 3:757x87 15 Copper £0.90

2206 3 75“x17" i Copper £2.76 2217 3.76"x17.9" .1 Plain £1.79
22074.75"x17.9" 1 Copper £3.61 22183.75"x2.6" Plamm“
22082.6"x1”. § n pack €0.88 2219 6x3.75" 1 Plaln £0.68
2204 3.75"x5" 1 Copper £0.79 2223 2.5"x5" 15 Plain £0.37
2210 2.6"x6" 16 Copper £0.64  22255"x3.75" .15 Plain£0.56

CASES AND BOXES

INSTRUMENT CASES in two sections vinyl covered 1op and si
sluminium botrom, front and back.

Width Height

8in 5%in i

6in,

A%in

5Yin 2'%in £2.
ALUMINIUM BOXES made from bright alli, folded construction
sach box complets with half inch deep lid and screws.

No. Length Width Height

159 5%in 2%in 1Yair

160 ain 4in 1%mn

161 4in 2%in 1%in

162 5 %in i

163 4in

184 3in

165 7in

166 8in Bin 3in €1.82
167 Bin 4in 2in £1.18

SLOPE front aluminium boxes with black viny! basa and si
aluminium back, top and front — strong conetruction
accessibla.

169 2%in. 5%in. 2%in. 12in. 3%in. 8in £5.45
168 2%in. 7%in. 4in 16m.  4%in. 11in.  £8.24

VERO plastic case box. These boxas consist of top and bottom
sections which include fixings points for horizontal mounting PC
chassis piates, the two section held together by four
screws which enter through the bese and sre conc:
foot.

No. Length Width Height
170 140mm 40mm 205mm
17 140mm 75mm 205mm

140mm 110mm 205mm

AUDIO LEADS

b ype
107 FM indoor Ribbon Aeriat b
113 3.5mm Jack plug to 3.5mm Jack plug length 1.5mm £0.88
114 5 oln DIN plug to 3.5mm Jack connected 10 pins 3 & 5 length

115 5 pm DIN plug to 3.5mm Jack connected to pins 1 & 4 Ienglh
£0.98

16 Car aenal extension screened insulated lead. Fitted plug and socket
£1.44

117 AC mains connecting lead for cassette recorders and radios 2
metres £€0.78
118 5 pin DIN phono plug to stereo headphone. Jack socket €1.21
119 2 + 2 pin DIN plugs to stereo Jack socket with attenuation network
for stereo headphones. Length 0.2m £1.04
120 Car stereo connector. Variable geometry plug to fit most car
cassettes. 8-track canridge and combination units. Suppled with
inlined fuse power lead and instructions £0.69
123 6.6m Coiled Guitar Lead Mono Jack plug to Mono Jack plug Blaclz(
£1.7

124 3 pin DIN plug to 3 pin DIN plug. Lengt 1.5m £0.85
125 5 pin DIN plug 1o 5 pin DIN plug. Length 1 6m £0.85
126 5 pin DIN plug to Tinned open end. Length 1 5m £0.85
127 5 pin DIN plug to 4 Phono Plugs. All colour coded Lcngm 1.5m
£1.49
128 5 pin DIN plug to 5 pin DIN socket. Length 1.6m £0.92
129 5 pin DIN plug 1o 5 pin DIN plug mirror image. Length 1.5m
£1.21
130 2 pin DIN piug 1o 2 pin DIN inline socket. Length 5m £0.78

131 5pin DINplugio 3 pin DINplug 1 & 4and 3 & 5. Length 1.6m
£0.95

132 2 pin DiN plug to 2 pin DIN socket. Length 10m €1.43
133 5 p\n DIN plug 1o 2 Phono plugs. Connected pins 3 & 5 Lenglh
£0.8

134 5 pm DIN plug to 2 Phono sockets. Connecled pins 3 & § Lengm
£0.78

135 5 pm 0iN socket to 2 Pyono plugs. Connected pins 3& 5 Leng(h
£0

cm
136 Coiled stereo headphone extension lead. Black. length 6m CZ 01
178 AC mains lead for calculators, etc 0.52

Description

DPDT miniature slide

DPDT standard stide

Toggle switch SPST 12 amp 250V ac
Toggle switch OPDT | amp 250V ac

Rotary on-otf mains switch 1927 £0.58
Push switch-Push to make 1978 £0.16
Push switch-Push to break 1979 £0.21
ROCKER SWITCH Colour No. Price
A range of rocker RED 1980 £0.35
switches SPST-moulded BLACK 1981 £0.35
in hugh insulation WHITE 1982 £0.35
material available i a BLUE 1983 £0.35
choice of colours wdeal YELLOW 1984 £0.35
for smal! apparatus LUMINOUS 1985 £0.35
DESCRIPTION No. Prica
Miniature SPST toggle 2 amp 260V ac 1958 £0.81
Mimisture SPST toggle 2 amp 250V ac 1959 £0.86
trmiature DPDT toggle 2 amp 250V ac 1860 £0.91
Miniature DPDT 10ggie centre off 2 amp

250V ac 1961 €1.07
Push-button SPST 2 amp 250V ac 1962 £1.04
Push-button SPST 2 amp 260V a¢ 1963 £1.09
Push-bution DPDY 2 amp 250V ac 1964 £1.34

MIDGET WAFER SWITCHES
Single bank water type — suitable for switching at 250V sc 100maA or
150V dt non-reactive loads make-before-break contacts. These
switches have a spindie 0.25:n. dia. and 30 indexing
Description No. Price Description No. Price
1 pole 12 way 1965 £0.55 3 pole 4 way 1967 £0.55
2pole 6way 1966 £0.55 4 pole 3 way 1968 £0.58
MICRO SWITCHES
Plasuc button gives simple 1 pole change over action
Rating 10 amp 250V ac 1970

Price
£0.29

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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22112.5"x3.75" .15 Copper £0.53




PROJECT

SUSTAIN FUZZ BOX

For that raunchy sound beloved of electric guitarists the world over,
this simple little projectis just the thing.

and body. The ET! Fuzz Unit has an added bonus in an in-

built sustain circuit, adding a bit of extra spice to the idea.
The device offers three distinctive sounds, in addition to the
‘straight through’ option: sustain, fuzz with sustain or fuzz
without sustain.

How WeDid It

To explain how these sounds are realised, we have to con-
sider the circuit diagram.

The input amplifier, IC1, gives the system some overall
gain to boost the treble response and present the correct load
impedance to the instrument. The mid-range gain is set to five,
allowing 1 V peak-to-peak input signals before distortion and
producing the largest possible dynamic range. The frequency
response is flat from 20 Hz to about 2 kHz, after which an 8 dB
step provides a gentle treble boost up to 20 kHz, where the
response is rolled off.

Following the input stage is 1C2a, one half of an NE571
compander IC configured as a conventional compressor with
a fixed compression ratio of 2:1. This compression effectively
halves the dynamic range of the incoming signal by at-
tenuating high level signals and boosting low leyel ones; thus
the signal hangs on — “sustains” — for much Ibnger than it
otherwise would. The compression also provides a constant
level drive to the clipping stage, making the fuzz sound in-
dependent of the instrument output level.

The fuzz stage, Q1, is a high gain amplifier stage. Because
of the high, constant drive from the compressor it is always
driven into hard clipping, resulting in an output which is
substantially a squarewave. The output of the fuzz stage is fed
through a tone control which varies the quality of the sound by
rolling-off the high frequencies — one of the reasons for the
treble boost at the input stage was to ensure that there would
be some high frequencies to roll-off at this point!

F uzz-tone is to guitar what salt is to meat — it adds flavour

Following Envelopes

The by now well-and-truly fuzzed signal is fed to the
‘signal input of IC2b, the second half of the NE571 compander.
This time the device is set-up as an envelope follower with a
signal input and a control input; the output of IC2b is whatever
frequencies are applied to the signal input but with the
amplitude envelope of the signal fed to the control input. It is
this envelope follower, plus some simple switching, which
makes the Fuzz Unit s¢ versatile — of which more shortly!

A deliberate modification to the envelope follower en-
sures that IC2b shuts-off completely when the signal on the

ontrol input falls below a certain level. This is a simple ‘noise

ate’ function which prevents the amplification of low-evel
signals and noise, eliminating the hisses and buzzes of un-
wanted sounds and the squeals and howls of unexpected feed-
back! This function operates only when Fuzz function is
‘selected.

The Fuzz Unit is capable of producing either sustain, fuzz
with sustain, or fuzz without sustain. These variations are

ETI OCTOBER 1980

achieved by selecting the appropriate output and the ap-
propriate drive to the control input of the envelope follower.

The switching system is entirely electronic, so the guitar
signal never leaves the box even if the footswitches them-
selves are a dozen yards away. The signal is not required to
travel long lengths of cable and so is not attenuated or subject
to interference. Also, single-pole non-audio type switches may
be used, allowing a larger choice of switch types.

Two switch lines are used to control four electronic swit-
ches operating as two sets of change-over switches. One line
controls A and B, (sustain on/off), the other controls C and D
(fuzz on/off).

If neither fuzz nor sustain is selected, A and C are closed
while B and D are open; the output of the unit is derived from
the input pre-amplifier (so it will be a little louder and a little
brighter than the guitar itself)viaA and C.

If sustain is selected A and B change over and the output
isfrom IC2a.

Selective Switching

Selecting fuzz closes D and opens C. Whether it is fuzz
with sustain or fuzz without sustain now depends on the posi-
tion of the sustain select switch. If sustain is selected the drive
to the control input of the envelope follower is the compress-
ed signal from IC2a; compression followed by expansion
restores the amplitude envelope of the signal, so the output
will have the dynamic characteristics of the original guitar
sound, but will sustain for longer than usual. If sustain is not
selected, the envelope follower control input is from the pre-
amp. Therefore, the output of 1C2b is the original signal ex-
panded. Because of the value chosen for C7 and C16, the Fuzz
Unit will produce a rather long ‘delayed attack’ effectwhenin
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Fig.1 Circuit Diagram. 5
c

this mode. If a shorter attack is wanted, C7 and C16 should be
reduced; this will give a faster attack in ‘fuzz without sustain’,
and enhanced attack in‘fuzz with sustain’.

Once the box has been drilled, the PCB should be
assembled according to the circuit and component overlay.
Be sure that polarised components are correctly installed. The
ICs should be put in last. Finally, make the control inter-
connections using the shortest possible lengths of wire.

Use insulated wire, and make sure that nothing is shorting
to the box; the battery is best restrained by using a piece of
doublesided tape.

After carefully checking that all connections are as they
should be, apply power and you've got ' The Fuzz'.

Best results are obtained with the guitar output as high as
it will go without causing distortion on loud notes when The
Fuzz is switched to sustainonly.

BUYLINES

Components for the ETI Fuzz/Sustain Box are readily obtainable
fromsuppliers advertising in thisissue.

HOW IT WORKS

— |

The input amplifier (1C1) is a CA3140, chosen for its low noise. The in-
put impedance of the device is quite high, so the effective value is
determined by the parallel combination of R1, R2; the values used give
end impedance of 90k. R1 and R2 can be as low as 10k or as high as 1M,
as long as they are the same and within thisrange.

The bias for the CA3140 is filtered and regulated by R3, C2 and
LED1; the LED also acts as a ‘power on’ indicator! The LED must be red
asother colours have a different forward voltage. The stage gain of five
is set by the ratio of R4 and R5, while C4, C5 and R6 tailor the frequen-
Cy response.

IC2 is a dual gain control IC, NE571, which may be set-up to im-
plement a number of signal processing functions. Each half of the IC
consists of a full wave rectifier acting on the control input, a variable
gain cell (signal input), an operational amplifier and a bias system. The
blocks may be set-up as, for example, a compressor, an expander, a
limiter or an envelope follower. The compression/expansion ratio is in-
ternally set at 2:1 while the attack and release times are determined by
an external timing capacitor and an internal resistor, the attack-to-
decay time ratio is internally set at 1:5.

It is possible to vary both the compression ratio and the attack/
decay ratio by the use of complex external circuitry. However, the in-
ternally set values are adequate for the purpose of this gadget.

ETIOCTOBER 1980




PROJECT: Sustain/Fuzz Box

Resistorsall 2 W,5%

R1,R2 180k

R3 1k5

R4 82k

RS 22k

R6 8k2

R7,R8 10k

R9 4k7

R10 3k9

R11 22k

R12 1M0

R13 ) 12k

R14,15 47k

R16 12k

R17,18 47k
Potentiometers

RV1 50k linear
RV2 10k logarithmic
Capacitors

C1,C2 15u tantalum
c3 22u tantalum
C4 100p disc ceramic
c5 10n ceramic
C6,C7 2u2 tantalum
c8 22u tantalum
C9,C10 2u2 tantalum
1 10u tantalum
C12 4n7 ceramic
c13 22n ceramic
C1417 2u2 tantalum
Semiconductors

Q1-3 BC548

LED1 TiL220 red or similar
[&] CA3140

1C2 NE571

1C3 CD4016

Miscellaneous

Metal box, PCB, 9 V battery, DPST
miniature switch, two jack sockets(mono),
one jack socket (stereo).

Fig.2 An internal view shows the relative positions of controls, PCB, sockets
and battery. The battery can be held in place with a piece of double-sided
tape. The unit can be installed in its own case as shown, or incorporated into

an existing effects unit.

Fig.3 Component overlay. Note the orientation
of IC1 and 1C2; they are not mounted in the
same direction. LED 1, in the bias network of
IC1, is also used as a power on indicator. As the
signal is switched electronically on the board,
the control footswitches need not be expensive
audio types.
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£395)

incl. VAT& P&P f

"MICRON' may sound small - but we all know that it's much larger than an atom!

r;he un-beatable features of Microtan 65

Micron represents an
for Microsoft Basic,
(as used on PET, APPLE, TANDY etc.).

and Tanex have

Y

been brought together to give you Micron,

a ready built and tested computer of outstanding value. Fully supported by comprehensive documentation,
ideal starting point in personal computing.
which means that you'll have the support of the most popular Basic available,
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
kiure that you'll be convinced that we've produced an excellent product.

We've taken a full 0.E.M. licerce

E

KOFULLY BUILT, TESTED AND CASED. Y4 SOFTWARE )
0 6502 BASED MICROCOMPUTER. O 10K EXTENDED MICROSOFT BASIC.
O VDU ALPHA NUMERIC DISPLAY. O ALL THE USUAL BASIC COMMANDS.
O 8K RAM. O INTEGER AND REAL NUMBERS.
032 PARALLEL I/O LINES. O INTEGER AND REAL ARRAYS.
02 TTL SERIAL I/O LINES. O INTRINSIC FUNCTIONS: ABS, INT, RND
01 SERIAL I/O PORT WITH RS232/20mA LOOP, SGN, SIN, SQR, TAB, USR, ATN, COS,
AND 16 PROGRAMMABLE BAUD RATES. EXP, LOG, TAN.
0 300 / 2400 BAUD FILENAMED CASS. INTERFACE.||© USER DEFINED FUNCTIONS.
O DATA BUS BUFFERING. O READ AND DATA STATEMENTS.
O MEMORY MAPPING CONTROL. O DUMP AND LOAD PROGRAMS.
O 71 KEY ASCII KEYBOARD, INCLUDING NUMERIC O PROGRAM EDITING COMMAND.
KEYPAD. O STRING FUNCTION FOR TEXT I/O.
kOPOWER SUPPLY INCLUDED. y O BASIC CAN CALL MACHINE CODE SUB-
ROUTINE.
O USER MACHINE CODE INTERRUPT HAND-
TANGERINE LER INTERFACES WITH BASIC.
O XBUG.

COMPUTER SYSTEMS LIMITED

Forehill Works

Forehill Ely Cambs England s o3s3sess

C DATA CASSETTE FILE HANDLING IN BASI(j

ETIOCTOBER 1980



microtan 65

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 circults to get yourself 8K of RAM, a further 16 I/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, KIN 1, SIN 1 USERS- READ ON! ) . . . .
Please underline the information required.
We h R i i
e have produced a T V. interface module which simply ATM T.V. INTERFACE. MICROTAN SYSTEM.
connects to the expansion socket of your computer and
produces a display of 16 rows by 40 characters! Of even NAME :
more interest will be our Buffer module, which allows
you to expand into our system rack, giving you access ADDRESS:
\E? the full range of Microtan modules. )

PLEASE ENCLOSE 12p STAMP. THANK YOU.
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Panel Meters

Target Electronics

Official orders welcomed, Gvt./Educational Dept., etc.

16 Cherry Lane, Bristol BS1 3NG

Telephone: 0272 421196

| o

PRl Wl ;

ocven

Nascom Microcomputers

ALUMINIUM CHASSIS

6''x3'"'x2V2"
6''x4""'x2V2"
811)(3//)(21/2//
10""x7""'x2 "
12"x3"'x2V,"
12'"x5""x22"

£0.58
£0.60
£0.60
£0.80
£0.65
£0.80

Dims:— 110 x 82 x 35mm. Require 58mm dia. eut out

FINE QUALITY — JAPANESE MANUFACTURER

oA £4.75 + 15% VAT
100 UA P&P 35p 10 plus
WA 10% Discount

Hluminating kit for meters. T21-T43/043-0450.

This board is designed solely for the use of discrete

[me T ——— [sop+i5mvar |

educational purposes.

Dims:-- 50 x 45 x 33mm. Require 38mm dia. cut out
cat. FS.0.
Auuso “»o - 50 UA £3.20 + 15% VAT
MU100 0-100 UA P&P 35p. 10 plus s . ) -
M 9,1 Ma 10% Discount Dims:— 52 x 52 x 33mm. Require 45mm dia. cut o
cat. FsS.0.
Dims:- 60 x 47 x 33mm. Require 38mm dia. cut out T . _:) - LD & 000 OOD
FINE QUALITY — JAPANESE MANUFACTUIEN ’ MS100 0-100 UA 35 1 0 plUS 10‘;0
] T B B st QoL Discount
121 0-50UA MSVU vu
Y22 0-100 VA
123 0500 UA
T24 01 MA
T25 0-5MA DE C
T26 0-10MA = A
T27 0 - 50 MA
128 9: 109 ma p
T, -
T3 o £3.75 + 15% VAT
e (o P&P 35p, 10 plus
Hg 3. 10% Discount
T34 [
T35 = o
T36 VU
T40 50 -0-50 UA
Ta1 100 -
Ta2 300
T4 n-30v OC - I

£1.70 + 159
P&P 35p
Ltd. quantity

VAT

CARRIAGE
QTY's. ARRANGED

components and is particularly useful for basic
(No. of contacts: 208)

MOTORS. 1.5V Modal moters 22P. Su!
‘Big_inch” 115¥ OC 3 rpm b
Repiacement 8 track 12¥ DC meters 55¢.
Geared maias molars, 22 rpm. 750. 115V AC
4 or 95¢. Cassaite m . 5-8Y DC

ox. wquip. 70p. % DC Cassett

RECDRDING TAPE. Itn lllu I'll’
suppiied whoxsd: 7 1200° £1.00, 7* 1800
£1.75, 10" 3500 £5.00.

JACKSONS (804 S0 Pf variab)
condensers. Slandard 4" spindte. 50p ascl

o

12""x8"'x2" .
14"x3"'x2R" .
14"x7"x2" .
14'"'x9""'x22" .
16''x6''x2V2"
16"'x10""'x22"

£0.90
£0.70
£0.87
£0.96
£0.87
£1.17

ALL PRICES PLUS VAT
CALLERS ONLY

ON LARGE

SPECIAL OFFER DEC TYPE BREAD-
BOARDS. Micre OEC “A" with 2 16 pin DiL:
carviers £3.95. Appraximataly hall origieal
sailing price.

6V Cassatie matars. new standard jap. typa
£1.25.

BUZZERS. Misistare solid slaie type.
33X 1T 15mm, 70 at 3 feet 15ma drain.
operates 4-15V OC 75¢ each. LOUD 12 voit
buzzer SOx30mm 63p. Carters 12V OC
Minimits alarm sirens £7.65. 12¥ DC SINEI

58 Tomm. £4.50.

TOOLS. SOLDER Sucker, gaod swclion.
teflon nozzle, €4.99. Side cutters 5" £145,
Piers 5* £1.45, NEON ORIVER 8" LONG
59p. MIYAMA 16 in IC lest clip €1.85. 5
PIECE precision scrowdriver seis. in-
dwidual Bandies, £1.05. JUMPER TEST
LEAQ SETS 10 palrs of feads wilh insulated
crocs ezch end 90p. CRIMPING TOOL. a

comhbinatiom type for crimping red. blue and!
yellow terminations also incorporales 3 wire’
stripper [6 qauges) an&mru cutter, insulated

bandles, onty £2.30.

fL T LAMPS. For cardvans,
beats. eic.. while liting. perspax, dittuzer,
12V OC. 8 walts, ea/of switch £4.95.

MOTOROLA PIEZO
ELECTRIC
TWEETERS

3 girect radiating
fype £3.65

COPPER LAMINATED PRINTED
CIRCUIT BOARD. Fibreglass Sigle Swed
lype [approx. Zmm Wick] 150x%5mm 40p.
200z90mm 55p. Dowhle-sided Fikreglass
Imm (ick. 180x135mm 459. PAXOLIN
BASEQ TYPE: (Zmm thich). 180z135mm
40p. 2802 200mm 50p.

and cas be used with syl
walts. Froquency respon

TRANSFORMERS. All 240V DC primary
[postage per Iransformer s showam in
brackels afer price]. MINIATURE RANGE
6-0-6¥ 100ma. 9-0-9¥ 75ma. 12-0-12¥ 50ma
all 79 each (159). 12V 200ma 750 (15p). 06
0-5 280ma £1.20 [20p) 6Y 500ma £1.10
{229) 12V 2 £2.35 {a5p] 124 4A £2.85 [45p]
15-0-15¥ 1A £2.25 [45p) 30-0-30V 1A £2.85
{54p|, 20-0-200 2A £3.65 [54p). 0-12.15-20-
30V ZA £4.75 (54p) 20¥ 2.5A £2.35 (54p).

TRIAC XENON PULSE TRANS-
FORMERS. 11 (6P0 style] 32p. 11plus | sub.
min. pcb mounling 65p.

MULTI-SOUND HORN SYSTEMS. el
disco Wse, 6 controts. will giva 81 various
sounds. suppiled with P.A. here. speaker,
operates sa 12¥ OC £19.50.

KRT101 M/Meter. 1.000 .
opy IK¥ AC/0C Vells,
150ma OC corrent. Rasls!-
ance 0-2.5k. 0-100K. £4.35.

PROJECT BOXES. Stardy ABS bleck

RELAYS. 2 types both operale on 12¥ OC.
seated plasic cased types. 1-350 ghm with
2 make 5 amp comacts 75p 2=1.000 shm
with 2 changeover 1 amp contacts 75p.

SPECIAL OFFER SEMICONDUCTORS.
ZH5062 SCAs 18p. BX504 sple iselater 259,
[A3130 959. CA3020 45, TDA} 151 259. T41
22p. 723 5. MESSS 24p. WESS6 S0p.
CD4069 15p. M4005 10 fer 35, BO238 28p.
80438 28y, TAIS 5p. INAI4 759. TILIOS
alpha nemeric ispiay £2.50. MAN3A 3am

LED disploys 45¢. Mia. LDARs 30y. LEDS 0.2*
CLEAR 15p. GAEBN 12p. RED 10p. Mmiva-red
ciear LED 30p. MPUT3I PUTs. 40V, 200ma,

MICRDPHONES. Min. Tie pin. Om. uses
deaf ald batlery (supphied) £4.95. Low cost
condensar ECMT05 Omni. 600chms. on/off
swilch standard jack plug £2.95. EMS0T
Condenser, uni, 600chms. 30-18kHz. Mighty
polished metal body. £7.95. DYNAMIC stick
microphese dual imp.. 600chms or 20k,
T0-15kHz, atiraciive black metal body, £7.75.
EMS06 Candenser, cardiod. unl. 600ohms or
SO0k, heavy chromed copp £12.95.
OYNAMIC PA. Mike, mobile radio elc..
thumb sweich 50k imp, £3.75. CASSETTE
replacement microphose with 2.5/3.5 plugs
£).35. INSERT crysisl replacament:
35 10mm 40p. GRUNDHG Electret inserls.
with huill in FET preamp 3-6¥ DC, £1.00.

TAPE HEADS. Mono cassette, £1.75.
Stereo cassetie £3.90. Standard 8 track
stereo £1.95. BSH MM 1330 % track S0y
BSR SRP90 % track £2.10. TOID dual head
assembly 2 hoads bolh 'z track B/P wilh built
in erase £1.25.

'RANK ARENA sleres cariridge praam-

carfrigges. new. supplied with connection
delaits. £1.95.

pittier modules, suitable for magnelic

plastic boxus with brass inzerls aed iid.
75x56x35mm 65p 95% 7 x ISmm T5p
115x9x3Tmm 875,

VERD HANO HELO BOX. White ABS. 24in
» 3.7 in tapered, with screws 68p sach,

FINNED HEATSINKS. Supplied urorilled

375aW 159, M37T3 £1.70. Texes R1038
TO3) Pewer 1 a3, 50p. TAG4443 SCA

NEW STOCK (TEM — We are now slocking
Expo mini hand-held driils. these are 3
precision British made tool. idea! lor P.C.
<board drilling, model makers elc. They
operate on 12¥ DC. Orlli kil supplied in
plastic hinged case. wilh drlll and 21
accessorfes. drilis. sanders. reamors.
butfers. etc. camplete ki only £14.25. Drifl
only £7.25. Drill stand to sull vertlcal drill’
press £12.95 |postage t5p|.

+ DB, sparales on 12-15V OC. 82mm

long. S4mm hogh.
MONO VERSION . 18.95
STEREC YERSION £10.95

SWITCHES. Sub. min. Toggies. SPST
8x5xTmm. 42p. OPOT (8X TxT) §5p.
DPOT Cenlre ot [12x 11X mm) 77p.

PUSH SWITCHES [16x6mm), red top.
push in make 15p each. push on break
version black vinyl 17p each.

SLIDE SWITCHES ail 0POT 15 8% 1Zmm
13p. 16 15X 9mm 13p. 22 X 13X 8mm 13p,
2% 138 centra off 14p. Multipole slider
double achea {12 tags) 29 X9 11mm 25p.

ROTARY SWITCHES (water) 3P4w. 4PIW,
2P6W and 1P12W ail 35p each.

Amm thick, 27mm high. 75% 124mm BOp.
150 124mm 95p. Smaller version 2.7mm
thick. 75 )08mm 48p. TRANSISTOR
SOCKETS T05 or T018 9p each. TO3 type
159 eath.

‘VERD POTTING PLASTIC Boxaz wilh lig
and screws 70X 50% 20mm. black. 43p
.each

NH55 M/METER. 2.000
opy. IKV AC/DC Voits,
100ma DC.. Resistance 0-
10K. 0-1 MEG. £5.50.

® -

CULIFF CLICKTEST, 13 amp malns connec-

ALUMINIUM PROJECT BOXES. 18
S.W.G. wilh lilled li¢ and scraws. AB1
Ix2x1 52p AB2 4xIx1.5in 62p. ABI
4xIx2n 66p. AB4 6x4X2in Tdp. ABS
Bxd4x3n Pp. AB6 8X6x2im £105. ABT
Bx6x3in £1.25.

(—

ANTEX SOLOERING |RONS. All 240V AC.
Muodel C 15 watls £3.95. Modei ICX 17 watts

16 pm D.LL. SWITCHES only 42p esch.

RIBBON CABLE 8-way single cors minis-
ture 22p par metra.

INCADS. M size 1.2 wlts 500ma £1.10
sach.

£3.95p. Model X25 25 waiis £3.95p. ST
SOLDERING IRON STAND. suils all Aniex irons
£1.65

for. fdeal tor workshop. eic.. provides rapid
and sate mains conneclion. lough moulded

case_and lid wilh neon indicator and fuse
B.15.

SPECIAL OFFER DEMAGNETIZER
Curved probe type. suitabie for reel 1o reel o
cassefte machines. oparates on 2408 AC anly
£1.95

YN360 M/METER.
20,000 opv.. IKY AC/DC
Volts. 250ma OC.. 4 resist
ance ranges 1o 20 Meg..
also has bulll4n Iransisler
tester with leakige and
gain ranges £12.50.

POWER SUPPLIES. Swilched type plugs
o a 13 amp secket has 34, 56, 7.5and 9

swilchable £3.45. HC244R stabilised power

TRANSDUCERS, REC/SENDER. 40KHZ
£3.50 pair.

supgly 3-6-7.5-9v OC at 400ma, has polarity
reversing and on olf swich and is lully
requtated 1g give exact volage trom no load
I to maxmum cureent £5.50.

volts 0 ¢ oul al aither 100 or 400m3

TMKS00 M/METER.
30.000 opy. IKY AC/DC
Voits, 0.C. current to 12
amps.. Resistance to 60
meg in 4 ranges. aso has
buih-In buzzer for cou-
nuity lesting. £20.95,

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

J ALL ORDERS DESPATCHED BY RETURN POST
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Scope Calibrator
M. Applebaum, London.

The oscilloscope calibrator shown
has proved to be very useful for setting
up the Y amps and TB ranges of most
general purpose oscilloscopes.
Needing no additional test equipment
or adjustments the unit provides time
markers from 0.1 uSto10 mS in decade
increments to an accuracy better than
0.01% and amplitude levels from 0V1
to 10 V with an accuracy better than
2%.

The calibrator is built around the
DH0070-1H voltage reference having
an output voltage of 10V00 = 0.1%
max. By using this as the supply to a
transistor switch, the switched output
level is within 1% of the reference
voltage using transistor types 2N3904
and 2N3906 as the complementary
switches.

The crystal controlled oscillator
runs at afrequency of 10 MHz and uses
a standard circuit and 10 MHz crystal.
This is divided down by a CD4017
decade counter followed by two
further CD451B ICs, each of which
contains two BCD decade counters.

To maintain the voltage accuracy,
the resistors in the potential divider
chain should be 1% tolerance or
better.

The output rise time is of the order
of 50-70 nS, so that all leads should be
kept as short as possible to avoid
ringing appearing on the output
voltage wave form. It is also advisable
to fit 1n0 ceramic decoupling
capacitors across the emitters of each
pair of switching transistors.

In use, TB calibration would be
effected by switching each decade of
frequency and checking the

oscilloscope horizontal scale at
different positions of the TB range
switch.

Y amp calibration and attenuator
compensation should be adjusted by
setting the calibrator to the 1 mS range
and then adjusting the oscilloscope
internal gain on the 0V1 range and
attenuator compensation capacitors
at each oscilloscope gain range
suitably switching the calibrator
output level accordingly. It should be
noted that the output stage will not
drive a capacitive load of more than 20
pf without distortion. Consequently a
+10 oscilloscope probe should be
utilised if a long length of screened
lead is necessary between the
calibrator and oscilloscope. The probe
compensation should then be initially
set up on the highest sensitivity Y amp
range of the oscilloscope.

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items.
ETI is 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 ETI
TECH-TIPS, Electronics Today International, 145 Charing Cross Road, London WC2H OEE.
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Q18& 2 ARE BC549C
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470k
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10k
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100n
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Q

o

Guitar Treble

Boost
J.R. Spink, Cleveland

Q1 is connected as an emitter
follower in order to present a high
input impedance to the guitar. C2,
being relatively low capacitance, cuts
out most of the bass and C3 with RV1
acts as a simple tone control to cut the
treble and hence the amount of treble
boost can be altered. Q2 is a simple-
preamp to recover signal losses in C2,
C3 and RV1.

Dimmer Decoder

I. Henry, Kirkcowan

This circuit is an alternative decoder
for the “ultrasonic remote control
dimmer” project published in ETI June
'79.

With this decoder, PB1,2 on the
transmitter control two independent

NOTE:
1C1 1S 4001
1C2 IS 4027

channels. PB1 gives a pulsed input at X
and a high output is generated at IClc;
PB2 gives a high input at X and a high
output is generated at IC1d. IC2 is a
dual JK flip-flop, but in this case the
inputs have been connected to logic 1
and the outputs of IC1¢,d connected to
the clock inputs of the flip-flops. In this

R6
47k

configuration the outputs change state
each time an input pulse is received, ie
if A was at logic O and PB1 on the
transmitter is pressed and released A
will then be at logic 1.

The outputs A, B can be used via
some buffering arrangement to switch
relays for remote control of lights, etc.

1C2a

+—4) a0
cK

IC2b

z
O

CK

1k

Train Chuffer

C.S. Histed, Chislehurst

This circuit will produce a ‘train
chuffing’ noise and might prove
interesting to anybody with their ‘own

- train layout.
The circuit consists of a white
noise generator, which only switches

on with the ‘high’ part of the square
wave output from the clock circuit.
The frequency of the clock is adjusted
with the 10M pot and the output
voltage of the clock is adjusted by the
100k pot (these pots control the rate of
chuff and the volume of the chuff).
The 2M2 pot controls the amount

100k

=1
-
55;.

ANAA—

of noise produced and the 1k pot on
the speaker controls the pitch of the
average noise,

The circuit works by amplifying
the amount of noise let through by the
seemingly wrong way round diode and
only letting the circuit be ‘on’ when the
output of the clock is at logic 1.

NOTE:
Q1& 2 ARE BC108
IC1Is 401

QO ov

10M
»—o@ iIC1b }
it
1202
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yougo. This gives rare satisfaction— you know that you are

CAMBRIDGE LEARNING

It’s faster and more thorough than classroom learning: you

SELF-INSTRUCTION COURSES

pace yourself and answer questions on each new aspect as
really learning and without mindless drudgery. Witha good

self-instruction course you become your own best teacher.

Understand Digital Electronics

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

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

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £7.00

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

housewives, scientists. Its four A4 volumes consist of:

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

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

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

Book 4 Introduction to puise driven circuits; R-S and J-K tlip flops; binary counters; sr_un

registers; haif-adders.
12.50
oy

hobbyists,

DESIGN OF DIGITAL SYSTEMS £

This course takes the reader to real 5
proficiency. Written in a similar
question and answer style to Digital
Computer Logic and Electronics, this
course moves at a much faster pace
and goes into the subject in greater
depth. ideally suited for scientists or
engineers wanting to know more
about digital electronics, its six A4
volumes lead step by step through
number systems and Boolean algebra
to memories, counters and arithmetic
circuits and finally to an
understanding of calculator and

computer design. 2 iR ERDRY

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 tfunctions; 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 parailel adders; processors and
arithmetic logic units (AL Us); 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 B Structure of calculators; keyboard encoding; decoding display data; register
systermns; control unit; program ROM; address decoding; instruction sets; nstruction
decoding; control programme structure.

Book & Central processing unit {CPU); memaory organization; character representation;
program storage; address modes; input/output systems: program Interrupts; nterrupt
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.

.-...:T.::\

1234 5.5

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 15

RIVERMILL SITE, FREEPOST, ST. IVES, HUNTINGDON,

CAMBS., PE17 4BR, ENGLAND.

TELEPHONE: ST. IVES (0480) 67446

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

Microcomputers are coming - ride
the wave! Learn to program.

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

COMPUTER PROGRAMMING IN BASIC
£9.00

Book1 Computers and what they do well; REAOQ, DATA, PRINT, powers, brackets, vanable
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 terminology. The dozens of BASIC ‘dialects’ in use today
mean programmers often need to translate instructions so that they
can be RUN on their system. The BASIC Handbook is clear, easy to
use and should save hours of your time and computer time. A must
for all users of BASIC throughout the world.

A.N.S. COBOL £4.40

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

ORDER FORM

Please send me the following books:- :
Digital Computer Logic & Electronics @ £7.00
Design of Digital Systems @ £12.50
Algorithm Writer's Guide @ £4.00

Computer Programming in BASIC @ £9.00
BASIC Handbook @ £11.50

ANS COBOL @ £4.40

............ Your Booklist (Free)

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

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

CreditCard 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 15, Rivermill Site
FREEPOST, St. Ives, Huntingdon, Cambs PE17 4BR, England.
(Registered in England, No. 1328762)



Climb aboard the breadboarding
bandwagon with CSC's new WK—1
wire jumper kit — just what you've
always wanted to make
breadboarding easier and quicker
than ever before. Here, in one
neatly compartmented box, are atl
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 colour-coding 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 come
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. Dept. SRR, Unit 1, Shire Hill Industrial Estate, Saffron Walden,
Essex CB11 3AQ. Telephone: (0799) 21682. Telex: 817477.
r--------_---ﬂ
I .Iumper K.:Ics.oo Nett. IUnil price inc. P&P 16% VAT £6.90 1“"‘“ &
Piease deduct £1 postage from each additional order.
| enclose cheque/PO for £ . . . . . .
or debit my Barclaycard, Access, Arnencan Expvess card

No

Exp. date.
or Tel: (0799) 21682 with your card number and your order
will be in the post immediately.

i
I
I
lNAME_ =
1
1
1

ADDRESS S =3 =

CONTNENTAL SPECIALLES CORPORATION
FREE catalogue tick box [J

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

TOMOIIROW 'S TOOLS TODAY

High Quality Electronic Musical In-
struments under the personal supervi-
sion of Specialist Designer A. J.
'BOOTHMAN.

JOANNA 72 & 88 PIANOS

Six and 7% Octave Electronic Pianos with
unique Touch Sensitive Action as used in
the P. E. JOANNA, which electronically

simulates piano key inertia — a feature,

not available in any other design. Build
this widely acclaimed professional instru-
ment, for either Domestic or Stage use,
trom our top guality Component kits.
sixocTaves— £207

7% OCTAVES— £232

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

COMPONENT KIT— £169

Back up TELEPHONE advice is avail-
able from the designer to supplement
the clear instructions included with
the above Kits.

P.As SPEAKERS —
CABINETS

Units can be supplied to add to the
Component Kits. including Domestic or
Stage Cabinets and ponable tubular legs

NEW —
ELECTRONIC ROTOR
Two-speed organ rotor simulator plus a
three-phase chorus generator on a single
PCB (8''x5’"). Kitincludes all components

— IC sockets throughout — mains oper:
tion and stereo headphone driver PCB.
Easily integrated with existing organ
Component kit £89.00.

KEYBOARDS

We believe that we have located the best
manufacturer of square front Keyboards,

as used in our Kits. and can also supply’

Keyswitch hardware including the in-*
dustry standard soft plated contact
spnngs

49 NOTE cCc £23.80

73 NOTE FF £37.00

88 NOTE A-c £45.00

All Keyboards are easily cut to provide
your required length and compass. Quan-
lity enquiries 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, all prices include
V.AT. carriage & Insurance

VvISITS
Are welcome by appointment, otherwise
Mal Order Only

EXPORT
Enquiries welcome — in Australia please
contact JAYCAR (Sydney).

CLEF PRODUCTS (ELECTRUNICS) LIMITED 77,

16 Mayfield Road, Bramhall, Cheshire SK7 1JU. 061 439 3297

Finger-touch keyboard

CASIO
C-801

12 MELODIES
CASIO
ML-90

- : Watch
M ELO DY L & Ca?((:ftlalw
Stopwatch

MAKER Dual time

(RRP £2,1.95) {RRP £34.95)

ONLY ;
£19.45

Clock, hourly chimes, calendar to 1999. Alarm 1: 7 different
melodies changing daily. a fixed melody or buzzer. Alarm 2.a
fixed melody or buzzer. Date memory 1: "Happy Birthday .

ONLY
£29.45

CALCULATOR
WATCH

EXECUTIVE ALARM
CHRONOGRAPHS

NEW
79CS-51B

Stainless steel

(RRP £44.95)

ONLY
£39.45

Date memory 2: ''Wedding March™" or "'Drinking Song™". On
December 24 /25 plays ~Jingle Bells”. Calculator with
11-note keyboard, full access memory, square roots, %,
7/32 X 2v2 X 4V inches. Wallet. 1 year batteries

Mini SUPERCALC!

FX-7100

1 YEAR BATTERIES. 30 scientific
tunctions. As FX-8100 but 8 digits

without hyperbolics, fractions and {5, AR S
calendar. Only 1 countdown alarm e et A vint
timer {repeat) or stopwatch function 8w w
Alarm and hourly chimes. 9/16" x R R -3
2% x 3%’ . Leatherette wallet. & ee e
(RRP £27.95) T
£24.45 ; e

FX81 £12.45 FX-330 £16.45 FX510 £19.45 FX-2600 £19.45
FX-3200 £21.45 FX501P £52.45 FX502P £72.45 FA-1 £19.45

Hours, minutes, seconds, am/pm and day. Day. date.
month, calendar pre-programmed to 2009. Professional
24-hour stopwatch measuring net, tap. 1st & 2nd place times
to 1/100 sec. Dual time (24 hour). 8 digit calculator
Backlight. Water resistant chrome plated case with stainless
steel bracelet

C-80 Black resin cased version £24.45

OTHER CASIO WATCHES

F8C Black resin case . . . £8.45
F80 Alarm Chronograph. £19.45
83QS41B Atarm Chrono £24.45
83QGS418B A/C gold plated £29.45
81QS408 Alarm Chrono . £24.45
59CS33B S/S Dress Alarm £32.45
56QS508 Digital / Analogue £34.45
LADIES CASIO WATCHES from

£12.45

Send 20p for full details of all Casio watches and caiculators

TERMS OF BUSINESS: Please note all Casio items PRICE INCLUDES VAT P&P and insurance. Please send cheques or P 0.5 or quote Barctaycard
or Access No. 10 B. BAMBER ELECTRONICS, 24 HOUR PHONE SERVICE. (0353) 860185 Callers weicome Tues., Sat 9 00 am-5.30 pm

Hours, minutes, seconds, am/pm and date. Calendar
display. Day, date. month and year. Monthly calendar from
the year 1901 to 2099. 1/ 10 sec. stopwatch'to 12hrs. Net
lap, 1st & 2nd, 24-hour alarm with 10 step tone control.
Hourly chimes. backlight, lithium battery.

8.6mm thick. Mineral glass, water resistant.

81QS-35B ALARM
CHRONOGRAPH

Stainless steel, mineral glass. Water
resistant. 5-YEAR BATTERY
Hours, minutes, seconds, day and
day. date, month and year. 12 or
24-hour display. 24-hour alarm,
hourty chimes. Stopwatch from 1,
100 second to 7 hours: net, lap and
1stand 2nd place times

3295 £29.45

F.N B. BAMBER ELECTRONICS

DEPT: ETI, 5 STATION ROAD LITTLEPORT CAMBS CB6 10E
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PROJECT

to 1200 baud have been with us for some time, but

unfortunately the standard setters seem to prefer a
slower 300-baud Kansas City standard. 300-baud can be too
slow if you have a lot of data to manipulate and is suitable on-
ly for software distribution. That is, once the original chunk of
a software package has been implemented in a system, the
user or owner could then make a copy of that piece of soft-
ware for his (or her) normal use. This working copy should be
running at the highest data-transfer rate that the owner can af-
ford. In case of a failure in the fast working copy, the user can
always fall back on the original master copy running at the
slow rate. This design enables you to store and retrieve digital
data using an unmodified cassette recorder at 4800 bits per se-
cond. The prototype proved to be as reliable as any 300-1200
baud systems.

M oderate-speed cassette systems running at speeds up

Dropout

One reason for cassette load/save failures is tape dropout
— momentary loss of playback signal due to the absence of,
or damage to, the ferromagnetic coating somewhere on anim-
perfect tape; or due to bad contact between the tape and the
tape head. In audio cassettes, the tape runs at 1.875 inches a
second. Thus, for a 300-baud KC (Kansas City) tape, a bit of
data occupies approximately 0.00625 inches — how tiny! Any

dropouts which are larger than that size will cause one ormore-

bits of errors. The only practical solution is to use high quality
cassettes which are certified or known to be originally free
from dropouts. This applies to both 300-baud and the fast
4800-baud systems. From experience most tapes which are
error-free at 300 baud can cope well at 4800 baud, but in the
latter case, cassettes having good high-frequency specifica-
tions are preferred.

How Good?

This design aims to surpass all existing cassette interfaces
in both speed and reliability, given that it should require no
more hardware than other systems to build one. It should run

CASSETTE
INTERFACE

Use ETI's supersonic

interface to store and retrieve
digital data atan incredible
4800 bits per second.

Design by Hugh Koanantakool.

well with an average tape recorder and cassette tapes which
can cope with the KC standard or CUTS 1200-baud standard.
There will be no timing adjustments. The system can be im-
plemented on any existing serial, asynchronous communica-
tion channel and thus can be readily added to most home
computers. If it becomes impossible to run the system at 4800
baud due to any reasons including those in my list of observa-
tions then you might have to slow down the data rate to, say,
2400 baud.

To do so you only have to slow down your UART (Univer-
sal Asynchronous Receiver and Transmitter) clock frequency.
There is nothing else to adjust, thanks to the all-digital timing.

Phase Encoding

There is nothing new or magic about the phase encoding
format for data storage on magnetic tapes. Figure 1 illustrates
how it works. A logic one is represented by the 5 V level and
the zero by 0 V (Fig.1b). Most tape recorders cannot record and
playback slowly varying signals or DC. Therefore, a long series
of ones or zeros will just come out the same if we attempt to
connect the data signal (also called NRZ or Non-Return to
Zero)directly to the recorder. This is because the data signal in
NRZ format contains important information which is extend-
ed down to the very low-frequencies, beyond the frequency
range of tape recorders.

Figure 1a shows a carrier wave oscillating at, in this case,
4800 Hz. The carrier is modulated by the data signal of Fig.1b
by the following rules:

(a) The data signal is assumed to be synchronised to the
carrier. This means their transitions (edges) are
perfectly in alignment.

(b) The carrier wave is inverted if data is a one and nor-
mal ie non-inverted if data is a zero. The resulting
modulated carrier is shown in Fig.1c.

The phase encoded signal in Fig.1c is known to contain
very little energy at low frequencies and can be recorded and
played back with little distortion.

Demodulation

Figure 1d shows the typical replay signal from the tape
recording. Notice the rounding of all sharp edges — thisisdue
to the high-frequency cut-off of the tape recorder. Also the
high-frequency components of the signal will suffer from
more attenuation than the low frequency components. By us-
ing some form of equalisation circuit, we can easily improve
the signal into that shown in Fig.1e, which is now good enough
for aslicer circuit to decide whether it is high or low. The sliced
signal in Fig.1f is very similar to that of Fig.1c but it may or may
notbe inverted by the playback amplifier inside your recorder;
Construction of the board (left) should not pose any problems. The LED is on -

if there is no input or during normal data transfer and off if data transfer is
about to take place or has just concluded.
*
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Fig.1 Timing diagram. The signal output is attentuated to about 100 mV
(RMS), suitable for the mic input of most cassette recorders. A high pass filter
is included to pre-compensate any loss in high frequency in the cassette. You
may not need pre-emphasis capacitor C2 if you use a hi-fi deck.

pulse transitions may not be so precisely timed as in Fig.1c due
to tape-speed fluctuations and it is more or less independent
of the playback volume control setting. We then feed the
signal of Fig1f to a digital circuit (a demodulator), which
recovers the data signal (Fig.1b) from the sliced signal (Fig.1f)
and presents it to the UART receiver section.

Implementation

You will probably need a ““double standard” approach at
least in the beginning so that tapes can be converted from the
original slow rate to 4800 baud. The interface circuitry can be
connected to your computer system using five wires:

— two power lines (common earthand the 5V supply),

o two serial data lines (one for transmit (dump), one for
receive (load)),

- one clock line running at 16x the baud-rate, i.e. 76,800
Hz at 4800 baud.

The only assumption made is that your computer soft-
ware could handle the UART at 4800 baud. Some systems may
not cope with a fast transfer rate. The serial I/O by program
control instead of using a dedicated UART could be too slow,
or maybe the VDU or TTY is not fast enough to dump some
characters, eg filenames, in real-time. However, if you are us-
ing a memory-mapped VDU (PET, Superboard [I, UK101,
NASCOM, etc) or your system monitor buffers the load time
messages in RAM, there is no problem, since no major hard-
ware modifications are to be made and no software or data

R17

TO TAPE

CASSETTE
INTERFACE

SERIAL I/0 e >
INTERFACE Enew
{UART) ,0L0 <]

Fig.3 Adding the fast cassette interface to your system.

format to be changed. The fast system has been in use since
March 1979, accumulating the bit error rate to better than1 in
10. The tape conversion process is fairly straightforward;
switch your system to the original interface, load the original
tape to computer, switch to 4800 baud and record the same
software onto a new cassette.
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Fig.4 Timing diagram.

Postscript

After experimenting with various kinds of tape recorders
it is sad to say that some cassette recorders just cannot cope
with the 4800-baud system. These recorders don’t work with
3001200 baud systems anyway, (or work with persistent
troubles) and they can’t even play back a continuous tone
steadily! That is, if you record a tone and playback, it sounds
so wobbly that anyone can detect its poor speed regulation.

TO TAPE
RECORDER
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Fig.2 Circuit diagram. You may need a Request to Send (RTS) control.
When the RTS output of the UART is active, the computer is ready to ac-
cept serial data from cassette interface or modem. When RTS is not used
and there is no connection to 1C3d pin 8, some series resistance is need-

ed to prevent damage to the IC.
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PROJECT: Cassette Interface

HOW IT WORKS

The upper part of Fig.2 is the phase encoder. IC1 divides the UART clock
signal by 16 to 1x baud-rate. The UART data signal is then brought to syn-
chronism to our local clock (carrier) by means of a D-type flip-flop (1C2a).
This synchronisation circuit makes sure that data transitions at 1C2a
always take place at the rising edge of the local clock (at A). However, if
the computer data and the local clock happen to be in synchronism
already, (a random choice of 1/16), this D-type flip-flop might be in trou-
ble. In reality, this “perfect” chance of trouble never occurs, since the
UART's internal + 16 clock divider circuit works much faster than IC1,
even though both are triggered by the same falling edges of the 16x
clock. Thusit s sure to achieve perfect synchronisation.

The lower part of Fig.2 shows the receiver/demodulator section of
the system. First the signal from the recorder’s ear-phone plug is fed to
1C6 via C3. The values of C3 and R4 are such that any drop in level of the
high frequency signal from an average cassette recorder is equalised. IC6
then slices through the average level of the equalised signal (Fig.1e). 1C6
is wired as a Schmitt trigger circuit in order to suppress the background
noise during playback. The output of 1C6 is further buffered by IC5b. R9
and R10 make sure that the op-amp signal is well within the input range
of the CMOS gate, IC5b.

The sliced tape signal is then passed through IC3b, Whifz is con-
figured as a one-shot triggered by both positive and negative-gding tran-
sients. Its function is to generate a short pulse at point H whenever there
is a level of transition at pin 10 of IC5b. The timing diagram is continued
in Fig.4 for the sake of explanation of the demodulation process. Pulses
at H should be made as narrow as possible: anything shorter than 10 u$
will be suitable. The pulse duration at H is proportional to the product of
R11 and C5. The narrow H pulses reset the binary counter IC4, which is
again clocked at 16x baud-ate. The counter outputs Q3 andiQ4 are
NANDed so as to enable us to detect whether its count reaches 12 or
more (1100 to 1111 in binary notation). In other words, as long as the H
pulses are no more than 0.75T apart, where T is the duration of one bit,
the output of IC5a at ) will always be a one. This is because the counter is
always reset to zero before it counts to 12. At 4800 baud, T is 208 uS.

" Theoretically the H pulses are either 0.5T or 1T apart, corresponding to 8
and 16 counts respectively. Thus, discriminating the spacing interval by
the threshold of 12 counts seems to be most logical, allowing some
+ 20% tape speed fluctuation. In the other case, if the H pulses are more
than 0.75T apart, we will get a negative-going pulse at point ). If there are
no pulses at H at all, as in the absence of the playback signal from the
tape, the signal at ) will be pulsed regularly at the baud-rate frequency
with the mark-space ratio of 12:4.

From the timing diagrams (Figs.1 and 4), we may conclude that a
“change” of the carrier phase corresponds to a change in the original
data stream. This change in turn corresponds to the larger sepayation
between successive H pulses, equal to 1T. Subsequently, long sepafation
of H pulses is detected as a ) pulse. We can, therefore, recover the
original data signal from the ) pulses by using IC2b, connected as a toggle
flip-flop. It inverts its state upon receiving a ) pulse. All seems to go well
but we might still run into trouble if we happen to start IC2b wrongly and
get all the data bits inverted, yet still obeying the change conditions
discussed. Care must, therefore, be taken to ensure that the logic state of
1C2b is always properly defined before data transfer can take place.

Fortunately, the asynchronous serial data transmission convention
is such that on a UART getting ready to transmit, it always sends a series
of marks (logic one). This means that we always have a steady tone
recorded prior to the actual data signal. Therefore, we can preset IC2b to
logic one before any transfer process commences. This function is car-
ried out by means of 1C5¢ and d. If the carrier is detected continuously
for longer than 20 msS, the circuit will assume that this is a series of marks
or logic one. It then resets IC2b accordingly. All subsequent data bits will
then be demodulated with the correct polarity.

These properties are usually associated with cheap recorders.
Users must avoid recorders with peak speed-fluctuations well
over x20%, our required tolerance. Poor speed-regulation of
a new recorder is associated with the lack of motor-regulator
circuit, but it can also happen to a more costly recorder if the
pinch-oller has been deformed, eg by leaving the machine off
in the play position for along time.

To sum up, the 4800-baud system may not work with all
recorders due to the following reasons, in order of seriousness:

(a) recorder transport mechanics — you need a recorder
that can at least reproduce clean steady tone,
(Ib) tape quality : use tapes which are better than just a

"low-noise one, eg “Super Dynamic”, “High Frequen-
g

ETI OCTOBER 1980

cy”, etc,

(c) recorder bandwidth — you tend to get more band-
width from a radiocassette than a hand-held
recorder.

If your system has an RTS line and you are us-
ing it to control the cassette’s motor, then you may also use it
to control the received data line of this interface as well. When
there is no input signal from the recorder, the idling sequence
at point L (Fig.2) is 1010101, which is a series of the valid ASCII
‘U’ characters causing over-run error in the UART. This error is
normally reset by the tape loader routine before the data
transfer takes place. A normal way of tape loading is to type in-
to the computer, specifying a tape load command, start play-
ing the cassette recorder until you hear the header tone (con-
tinuous 4800 Hz) then type RETURN to start loading. The
presence of the continuous tone is also indicated by the LED
going off temporarily. However, if you happen to get a
monitor which does not reset the UART (eg the UK101), then
you need to get rid of the 1010101 . . . pattern by means of the
RTS line. With RTS line low (no request for data transfer) the
LED is also off and the data output line is kept high and no
longer causes overrun errors.
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Fig.5 Component overlay.

__PARTS LIST

Resistors 4 W, 5% C2 560p ceramic
R1,2,14 &7 C4 22u 25V tantalum
R3 33k C57 100p ceramic
R4,15 150R Cé6 22n polycarbonate
R5,6 470R
R7 1k5  Semiconductors
R8,12 1IM0 IC14 4024B
R9 22k 1C2 4013B
R10,16 47k  1C3 4030B
R11 24k IC5 4093B
R13 1k  IC6 3140
R17,18 10k Q1 BC109

D1 1N4148
Capacitors LED1 TIL209
c13 100n ceramic

ETI
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LEAR SIEGLER model 310 Ballistic printer. Save £400. OUR PRICE ONLY £950 or make
us an offer

DEC VT52, Used but clean £650.

TERMINET 30 PRINTER WITH TWIN CASSETTE. 30 cps. Standard 232, £700 or offer.
NEWBURY VDU with Keyboard Mode! 24-B0 £350 or offer.

CIPHER VDU with separate Keyboard {No case). Printer, port; reverse video/flashing etc £375
each or offer.

CALCOMP 564 BARREL PRINTER. MUST GO £650.

CIL PLOTTER on STAND. Ex-Ministry VGC. £850.

FACIT 4001 READER with 2 spoolers 4015. £475 the set. Please make an offer we can
accept.

FACIT PUNCH with 5107 CONTROLLER £250.

DICOM Disk Drive 8’ Ex-Ministry Clean £120 each.

TELETYPE PUNCH in Silent Case £45 each.

ARCTURUS A18D, 16 bit mini. With Data. Another gift £425,

COMPUTER AUTOMATION ALPHA 16 with TTL Input Interface. Massive Documentation &
quantity of paper tapes. And again a gift at £390.

HEWLETT PACKARD 2114A COMPUTER. No Interface. No data. HENCE €475.
TELETYPES ASR 33 with 20ma Loop £350 each, 232 available at extra cost. KSR as above
£225 each.

TWIN SHUGART Floppy Orives a £450 gift.

A FEW OLIVETTI PRINTERS & KEYBOARD Type Te300 still available — please enquire

709 DIL 14-PIN

CONVERT THISUNITTO A

OPERATIONAL SUPER BATTERY
AMPLIFIERS CHARGER
at 8p each Attractive green ministry quality case with
100 off 25% discount. removablegtop and bottom plates — heavy
duty power switches — high powered resist-
MINIATURE ors to control current — good quality centre
KEYBOARD mounted amp meter — strip of wing nut

terminals on front panel which can be used
for connecting leads. ALL THIS FOR £3.50,
P&P £2. Four Units £12. Carriage £5

Push contacts, marked 0-9 and A-F and 3
optional function keys. £1.75 each. P&P
65p.

MAGNETOS STEPPING MOTORS
Ex‘Minist'ry 6/12 position with additional where the

rotor is coils. Oevice can be used as a tacho.
Diagram supplied. Will actually work on 5
volts, 12/24 recommended

£1.50 each P&P 75p or 5 for £6 P&P

Originally for Ministry aircraft, therefore
finest quality — very reliable.
Ridiculous £4,75 each

STEPPING MOTORS
200 Steps. 20 oz/in. torque. 120 volt
operating 3-wire
£4 each. P&P £1.50

STEPPING MOTORS

200 Steps — 20-0z/in. torque. 12/24 volt
input 4-wire,

£12 each. P&P £1.50

£1.50
STEPPING MOTORS

North American Phillips, 5 voit 3.3 Amp
operation. 2 wire PPS 0-200 revs per min
0-250 used. Tested £16 each. P&P £1.50.

INFRA RED IMAGE
CONVERTER type 9606

e
BC172 Sp  BC212B  5p  74C20  25p  2N6449 5p BC251 Sp
BZYBB4V7 10p SN76550 Sp 74c08 25p 2N3053 15p BCI171A Sp
BZYB813v 10p 1C7451 10p  74C10 20p  Ti592 10p BFT60 Sp
2N3006 §p  MC4001 15p MC4049 35p T)593 10p 4013 30p
1N4305 Sp  MC4012 15p 2N3704 8p BC337 8p

BZX79C1210p MC4020 75p 2N5447 Sp BC327 8p

MONSANTO DISPLAY type MAN 101A 0.3"" display. £1 each.

REGULATORS —all at 45p each.

MC7805; 7812; 7815; 7912

MC1496L 70p. TIS 50 — 10p each. MC4016 — 25p each. 74 100N — 75p each.
Miniature 4.7K PRESET. 10 for 25p. 100 for £2.

16 pin OIL Socket 10p. 14 pin SIL Socket 8p

LED type TIL 209 Red with holder 10p each.

SLOTTED OPT.SWITCH supplied with data - normally over £2. OUR PRICE 75p each.
ROCKER SWITCHES 2 pole ¢/0 — 15p each.

Spring Action TERMINALS — normally over 30p ea. OUR PRICE 15p each.

TOROIDAL TRANSFCRMER 0-115V-230V Input; 13.5V-0-13.5V rated 8VA output £1.70
each. P&P 75p.

Sub-min TRANSFORMER 0-120-240V Input. 12V-0-12V rated 4VA Output 75p each. P&P
50p.

L.E.D.s Standard White 12p; Standard Yellow 15p; Small White 8p.

(CV 144)

MUST CLEAR ey 2o . .

4" diameter. Requires single fow curren

POLARAD SPECTRUM 3KV to 6KV supply. Individually boxed
ANALYSER With data

5'" Display. These are supplied with STU 2
plug-in. 1 to 45 GHZ.
£95 each

£12.50 each rar 75p

Infra Red Lamps also advertised

TRANSISTOR INVERTOR
115V AC 1.7 Amp Input. Switching is at
20Khz. Output windings from Pot Care. Can
be rewound to suit own purpose or unit can
be broken for host of components. Circuits
supplied. £1.25 each. P&P £2

KEYBOARD PAD
Size 3x2%:x2"" high with 12 Alma Reed
Switches. Blue keys marked in green 0-9
and a star with one blank.
£4 each, P&P £1. or 5 for £15 P&P £2

- 770R used tested £95 each

EDDYSTONE 730/10 used tested £77.50 each

RXS 940 24V invertor version. Special

DIODES MUST CLEAR

All new full spec. devices IN3063 BAX 13: LARGE QUANTITY OF
1544; 1N4148; 1N3470; 1N4151 PHOTO MULTIPLIERS

100 off £1.50 — 1,000 off £10. all with information. British. Approx. 2'*

window £2 each. British. Approx. 5''
BLUE THERMAL PAPER window £3.50 each. American. Approx. 2'*
430t roll 8Y2"* wide

window £4 each. Special American version
h. P Il ph Itipli
€2 per rofl P&P £1 75 by RCA £6 eacl &P all photomultipliers

Government Quality vgc
£165 each
L —— R Wk
TANTALUM BEAD CAPACITORS. 4.7uf 25V. 10 off £1; 100 off £7.50. 330uf 6.3V 15p
oa.
TEXAS Low Profile 40pin IC Sockets 45p ea.
SMALL TRANSFORMER. 240V Input. Output 2 windings 12V'and 24V 1 amp. £2 each.
SO SIMPLE SO SAFE.
Fit a push button CIRCUIT BREAKER Smail, compact, 3 ratings 0.B: 1.8 and 10Amp. State
which one when ordering. 75p each.
AMP METER 2';" dia. Scaled 0-60. Basic 75MV FSD. Complete with external 60 Amp

£1.50 each. Shunt. £2.50 ea. P&P £1.50.
MARCONI Signal Generator type TF144H €225 LEDEX ROTARY SOLENOIDS. 115V OC. No switch assembly,
R& S UHF Signal Generator 280-940MHZ USVD £85en 15p ea

R&S ATTENUATOR 0-100db 50 ohm. DPR BN18042/50
€650a
R&S Power Signal Generator 0.1-30MHZ SMLR BN41001 £85

R&S Direct Capacitance Meter KKH BN520 1 £120
MARCON! voltmeter TF1041C £30
MARCONI Signal Generator TF144H /4 Light front No Case
€175
RE& S Z Graph type ZDD BN3562 £85
EHT UNIT 230V 50cs 25VA 7.5Kv £22.50ea
R&S SWOB BN4244/2/50, POLYSCOPE 1 As New €375

STODDART Radio Interference & Field Intensity Meter complete
with Power supply 375-1000MHZ. No linking cable £450
RACAL Signal Generator type 365A AM/ gt 1-320MHZ
£€175ea
B&K Automatic Freq. Response Recorder type 3302 (Beat freq.
Osc type 1014 with Recorder type 2304} £350

MARCONI Signal Generator TF8D1D/1/S £120en
MARCONI Signal Generator TFBO 1B €80
MARCONI UNIVERSAL BRIDGE TF1313 1/4% £250ea
MARCONI AM/FM Signal Generator TF995A /2 £130
MARCONI Carrier Deviation Meter TF791C £80
ADVANCE 1 Meter type T2 £45
OSCILLOSCOPES — wide range from £40ea

The above is a very small fraction of the test gear we have available
The prices we believe are fair — you persuade us they should be
less. We will at ieast have the courtesy to listen. Call and see but
please phone 1o make sure the items are st available .

VARIACS Ex-Equipment. Good condition 8 Amps €25 5
20 AMPS £35 ea.

Some 3 phase available. Please enquire
CRYSTALS 50p alt;h.ﬁ7
Flat metal case - 19.2KHZ: 844.8KHZ: B7G — 10MHZ J

LOUD HAILERS. Transistorised hand-held. no leads. Standard
internal batteries supptied. Howl Switch. £20 sa. P&P £2

INFRA RED QUARTZ LAMPS. 230V 620 Watts. Size 13%" X
%’ dia. £1.50.

BRIDGE RECTIFIER. 2 Amp 50p an.

PHOTODIODE DETECYOR 4° fly leads. 25p ea.
AMPHENOL. 17-way chassis mount edge connectors 0.1
spacing, 15p ea.

1.E.C. Standard MAINS LEAD. Moulded (3 vertical flat pins centre
offset) 60p pa.

FANS. 115V 13 Watts. Size 3% X 3% x 1Y%’" BRAND NEW
£4.50 se. Secondhand £2.50 ea.

Miniature MOTORS 12V with geared wheei (8 teeth 3/16" dia)
Size 1% X 'a'' dia. New 30y ea.

MOTOR 12V DC with pulley and integral semiconductor Speed

Control. New £1 oa.

DIAMOND H CONTROLS ROTARY SWITCH. Sinale pole
10-way. Printed Circuit Mount. New 10p sa. 100 off £7.

DELAY LINE. 50 nanoseconds. 3 connections — ground-in-out
Size 2"x7/16''x5/16". New 25p aa.

PULSE TRANSFORMER. Sub min. Size /2 X 5/16 x %'"
Secondary centre tapped. New 20p ea.

MOTOR by Inland Motor Corp. DC High Torque. Reversible
Usable torque at 5V. Max voltage 24V £2.50 ea. P&P £2.

REMO TV TYPE MULTIPLIER. Two high vohtage outputs and
focus, £1 each.

DON'T TAKE CHANCES. Use the proper EHT CABLE. 10p per
metre or £7.50 per 100 metre /drum. P&P £2,
PHOTOGRAPHIC LAMPS. Peart 230V 500 watt. Screw cap
75p es. Box of 12 £5.50. P&P £1.50.

RAPID DISCHARGE capacitors 8mid 4kV £5 each. P&P £2
MYSTERY IC PACK. Some 40 pin — good mixture — all new
devices 25 1Ca for £1. P&P 50p. You-find out what they are and
we will buy the information from you.

VACUUM PUMPS — TRAPS, ETC. Send for tist

DECOUPLING CAPACITORS

0.05mfd. 10V. 0.01mid. 0.047mitd. 250V. 33k, 330pt. All
values 100 for £1.50.

E.H.T. Capacitor 600pf BKV 20p each.

10-way MULTI COLOUR RIBBON CABLE. New 40p par
metre. 10 metres for £3.

GEC UHF 4-button tuner £1.50 each.

CENTAUR 115V FANS 4% X 4 X 1% £4.60 as.

EX-USED equipment, tested, 80p sach.

CONTACTORS. Heavy Duty 24V DC 5 make £1 esch.

GEC UHF/VHF 6-button tuner £2 each.

DIGITAL 28-HOUR CLOCK with built-in alarm as used in Braun
Digital clocks. Silent running. Large ittuminated numerals. AC
mains. Size 6% X 2V X 2%'" ONLY £3.75 each.

831A PHOTO MULTIPLIER in stainless steel container with
window and built-in resistor network. £2 each. P&P £1

RANCO 250V 18A THERMOSTATS with Control knobs
calibrated 50-200 degree C £2.50 emch.

SOLID STATE UHF TUNERS . 30 acs £1 esch.

BRAND REX blue wire wraps. 30 metres for £1. P&P 25p
SLIDER CONTROL 500K Log. Single track. Complete with
knob. Length 3¥2°’. 25p each.

TRANSFORMERS

AUTO 240Vinput 115V. 1 Amp output £1.25 sech. PEP £1.25
240V input. Soc. 6V. 1.86A. Size 2% x 2 x 2 Good quality.
£1.50 each. P&P £1

240V input Boc 12V 0.92A. Size 24 x 2 x 2V Good quality
€1.50 each. P&P £1 .

240V input 12V 100MA. Size 60 X 40 X 42mm. 50p sach.
240V input. Soc. 12-0-12V 50MA. Size 63 x 45 x 40mm. £1
116V input. Soc. 6V 250MA Size 1 11/6 x 1.5 X 1%’ 2 for
50p.

B e f
SEMICONDUCTORS 1N4005 — 5p; 1N4002 — 3p.

At 5p sech:

BC147.BC157. BC168. BC237. BF197. 0A90, 0A81. BL 1488,
BA154 BA243

At 25p sach:

TIP31. TIP41A, 2N296. AF139, 2TX341

BY127 10p. BF181 20p; BD239 49p; BD241 40p; MA343AT
49p, B0228 50p; BD233 & BD234 Comp Pair 25W . — 80p per

pr. at 50p each.

REGULATOR JBA625. 810 20V in — 5V out 100MA TO5 Con.
50p sach BF256C 20p.

TV AMPLIFIER TBA 120 20p esch.

Integrated Circuits

“7aH74  12p 7

) o 74H51 - 7p 12862 o
7802 129 1535 BRI Op MC4028  69p
7476 209 715020 20 7417 1ap
5 74152 70m o

78122 129 JCO2N 6p 74C86  50p
i . 74C04  18p 74C161 249
74000 17 74C74  isp

MOTOROLA DUAL in Line 6 pin Opto Coupler 30p each. Gotd
plate tester version 50p each.

EPROMS 2708 £5.50 each. _
SMITHS encapsulated transistorised AUCIBLE WARNING
DEVICES 4V-12V. Can be driven from TTL. 65p each.
ELECTROSTATIC VOLTMETERS. 7 5KV £8 sach. P&P £1.50
Other ranges available. Please enquire

TRIMMERS. Sub min 0.25 to 1.25 pf. 110 4.5pf, 7 10 45pf. All
at 6p each.

HONEYWELL humidity controllers 50p each.

THYRISTOR TIMER. Soiid State. 15 secs adjustable {reset) in
plastic relay case. Standard 7-pin base. Series delay 50p aach.
MINIATURE PC MOUNT SLIDE SWITCH. Single pole 3-way
10p sach.

tARGE EX-MINISTRY SPEAKERS. OUTSIDE 15 ohm or

500 ohm. Tested. £25 each or 5 for £100

Some EHT Transtormers and Capacitors available. Please enGuire
TELEPHONES 706 style black: grey or blue £5.50 es: 746 style
black or grey £7.50. Oider style black £2.50 ssch. Discoloured
grey 706 £4 ea P&P £1.50 per tetephone. INSERT can be used as
Microphone / Earplece (Like used as insent in telephone but superior
quality} Ex-Min. Brand new wrapped 76p each. or 10 for £6.

DC SERVO MOTOR 110V 2. 5Amp continuous. Double shaft
Beand new. 4 wire. 4 brush £25 ea. Plus carriage

PC Mount POTS. Wire wound with knob 200 ohm & 10ohm. 10p
CAPACITORS 31 5p @8 — 0.1 ut 400V Small rec. block PC Mount
German Class 3300pf: 220nf 250V

Capacitor 0. 1mid 250V AC — 10p es.

4 D1GIT 7 SEGMENT per digit pius a figure one to the left plus a
centre minus sign 1o the left of the hgure one with decimal places
between digits. Good brilliance at 1.5V. 15 connections £2.50

MINIMUM ORDER £3 VALUE OF GOODS. MINIMUM P&P £1 — where P&P not stated please use own discretion

£5 P&P or CARRIAGE and VAT at 15% on total MUST BE ADDED TO ALL ORDERS

CALLERS VERY WELCOME STRICTLY BETWEEN 9am-T1pm and 2-5pm Monday to Saturday inc.

BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

CHILTMEAD | T

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 ')

NORWOOD ROAD, READING

— excess refunded. CARRIAGE ALL UNITS
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WE HAVE ALL THE NEW ATARI®
VIDEO GAME PROGRAM™
CARTRIDGES.

ATARI EBE i

|||“
wmmll'

Available August 1980

This is the most advanced TV
game in the worid.
Expandable

next year into a full
micrecomputer.

COLOUR CATALOGUE
AVAILABLE WITH
DETAILS ON ALL THE
CARTRIDGES

£173.87 + VAT

‘lllllllll“ | .'|IIII|I||||||'|II‘I". it R

COMPUTERS

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

Send for further details. £20 to £300

COMPUTER

Plays 1/2/3 or 4 Hands
Problem Mode
Audio Feedback

BRIDGE TBACKGAMMON

» COMPUTERS

OMAR 1

OMAR 2
CHALLENGER
GAMMONMASTER

INVADERS

|

B ERED)
99-3¥
1R
D3
19 9-D¥
B ERE )

t

HAND HELDS - CARTRIDGES
ATARI - ACETRONIC
PRINZTRONIC

RADOFIN - DATABASE etc

We keep 2 full range!

Instant Response
Auto scorekeeping

DRAUGHTS

COMPUTER

= * Soives Problems

2 level machine
£43 + VAT

_4 leve) machine
£77.78 + VAT

* Rejects illegal moves

Send for cartndge lists sjating which
machine you own

MAIL ORDER SERVICE — Free postage & Packing

TELEPHONE & MAIL ORDERS - accepted on

Access * Barclaycard ®* American Express * Diners Club

CALLERS WELCOME — at our shop'in Welling — Demonstrations daily

Open from 9am-5pm Mon-Sat {9am-1pm Wed)

GUARANTEE — Full 12 months + After Sales Support!

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

LEISURE

*CHEAP TV GAMES

*TELEPHONE ANSWERING MACHINES
* AUTO DIALLERS

* CALCULATORS

* DIGITAL WATCHES

* PRESTEL

* HAND HELD GAMES

-,. 1}
L1s) 51lup
SILICA SHOP LTD., Dept. ETH 10
102 Bellegrove Road
Welling, Kent DA16 3QF
Tet: 01-301 1111

RADOFIN
TELETEXT
Add on Adaptor

£199 + vaT

27 TUNE
DOOR
BELL
€17.13

+ VAT

We have comprehensive brochures on all products. Please et us know what you are interested in and we will send you detaited brochures AND our own

32 page catalogue covering most games on the market.

ETI OCTOBER 1980
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DOOR BELL

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,

1.C. Socket and all hardware
* Texas Instruments TMS
1000 microcomputer

* Comprehensive kit
manual with full
circuit details

% Ready drjlled 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

TMS 1000N

MP0027A Micro-computer chip available separately
it required. Full 24 tune spec device tully guaranteed.
we tanhe N anly electr 1o0r e
ther | ¢ 15 requinig my: )
CarMorns  MusicalBoaes  Alarms

Amusement Machines  Public Address elc ! :4 95
[]
oo "

..........

LCTS PP IE[ WITH MONEY BACK GUARANTEE

ROMATRON!

-—————_————-
Please send me: ETI.10.80

TO CHROMATRONICS. RIVER WAY. HARLOW ESSE X
Telephone (0279)418611

NAME
ADDRESS

 enclose cheque/PO value €
or debitmy ACCESS/BARCLAYCARD account no

Signature

CHROMATRONICS

68

Multimeters.
what price
excellence?

. . . certainly less than you think. By incorporating

a custom made LSl chip, these fully auto-ranging

3} digit multimeters are available at prices from
under £50.00.

SK-6110
(illustrated)

£67.17 ¥V = ~

<t
L P L iy
+ VAT 1o T reay,

SK-6220

£45.43

+ VAT

Aac
27 4~
%(’.7”7’/.7
-’ v

Supplied complete
with batteries, test
leads, spare fuse and
instruction manual.

SK-6110 and SK-6220
Full auto-ranging on both voltage and resistance

Current measurement up to 10A DC and AC

Unit and range automatically displayed

Auto polarity and auto zero

Only 5mW dissipation—200 hours continuous use

Zero adjust key to correct for test leads on low
value measurements

High impact ABS case
Low battery indication

o0 ooooog

SK-6110
[T Audible continuity test function

[ Range hold function
7] Audible over-range indication

Telephone orders welcome for Access and Barclaycard

and all account customers. All prices inc. P.&P.

West Hyde Devetlopments Limited,
Unit 9, Park Street Industrial Estate, Aylesbury, Bucks. HP20 1ET.
Tetephone: Aylesbury (0926) 20441/5.

ETIOCTOBER 1980



FEATURE

HEAD AMP

DESIGN

Videotone’s Andy Sykes rounds off his head amp design guide with a few

words on the dreaded mains hum.

good example of a differential input stage (Fig.1), which

also makes use of a symmetrical output stage. A different
approach is shown in Fig.2, that of the Videotone H300 amplifier.
This is a refined version of the circuit in Fig 6 (last month) and is
based on asimple parallel transistor pair.

Eight transistors are used for Q1 and two for Q2 and a boot-
strap capacitor is employed to increase the open loop gain and so
keep the distortion well below the noise level.

T he head ampilifier design published in ETI in January is a

Trickle Charge

The design also features switchable gain and input
capacitance to allow many different cartridges to be catered for.
The commercial unit is powered by a rechargeable battery which
is put on trickle charge when the head amp is switched off. This
neatly removes both the need ftor a sophisticated mains power
supply and the tedium of changing batteries.

De-Thumper

Any output spikes produced on power up or down, so
prevalent in other designs, are also eliminated by the use of a
darlington pair to slowly raise and lower the supply rail when
the power switch is operated. The time constant of this rise and
fall is far greater than any others in the circuit and so the unit
switches on and off without damaging your precious speaker
cones if you inadvertently leave the volume turned up.

Another advantage of this particular configuration is that
the feedback resistor provides the bias for the first stage so

ETI OCTOBER 1980

that potentially noisy input bias resistors are not required. The
common emitter second stage gives a low output impedance,
which enables relatively long signal leads to be used and
renders variations in main amplifier input impedances unim-
portant. The frequency response extends well up into the MHz
region to reduce susceptability to RF pickup and note also the
use of an inductor in the supply line. It also sounds good,
though perhaps | am alittle biased.

Mains Hum

The final point to be discussed is the bane of any
audiophile’s life, the dreaded mains hum. Oh for the DC sup-
plies of yester-year. As with any other piece of sensitive elec-
tronics great care with screening and earthing arrangements
must be taken to keep the hum gremlins at bay. The ideal case
would be made of Mu metal, an alloy with particularly good
screening properties, but this is not very cosmetic. If your head
amp is to stand any chance of holding its own against the acres
of brushed aluminium which enclose the average Hi-Fi, a
srr1nart but substantial aluminium or steel case is the next best
thing.

Earth Loops

Connections to and from the head amp should be such
that earth loops are avoided. Figure 3 illustrates one possible
way of doing this, the turntable earth being separated from the
signal earth to avoid hum pickup from the motor. It may also
be necessary to tie the amplifier chassis down to a good earth




FEATURE: Head Amp Design

Fig.1. For full details of the ETI Moving Coil Preamplifier, see ETI January 1980.
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if it follows the modern trend of possessing a two-core mains
cable. If your house wiring earth is not good enough, a passing
water (not gas) pipe should be pressed into service, or even a
length of copper pipe sunk into the back garden.

There is a case of a house with such bad earthing ar-
rangements that the GPO telephone engineers not only

resorted to sinking a rod in the garden, but instructed the oc-"

cupants to water it before making a call in order to keep the
telephone line from fading away.

Mains-Shy

A certain amount of experimentation may be necessary to
obtain the best position to site the Head Amplifier. Keep it and
all signal leads away from potential sources of elec-
tromagnetic radiation such as mains cables, amplifier
transformers and electric motors. | know that all this is pretty
boring stuff which all good Hi-Fi buffs have known since they
were knee high to a volume control, but introducing a Head
Amp to your Hi-Fi does increase the system gain by a further
factor of 30 and so precautions against hum pickup must be
correspondingly greater.

If you do plump for a mains powered design, a separate
case away from the amplifier circuit will almost certainly be
required. This supply should be aswell regulated and decoupl-
ed as possible (the use of the various IC voltage regulators here
is highly recommended). Long supply leads are a potential
source of RF pickup so remember to decouple at high frequen-
cies as well on the supply line as near to the amplifier circuit as
possible. Again the use of an inductor in the supply lines is
recommended.

70

—0
Fig.2 The Videotone H300 uses a different approach from the ETI design.
%EE%?(RD 2'5“9\0 AMPLIFIER
— o o ?
A | { S lhbL L L 1k
ARM/ s et ~
CARTRIDGE
EARTH ”J”
/
TURNTABLE
CHASSIS I /J::AINS
EARTH

Fig.3. One possible way of avoiding earth loops.

Memories are Made of This

So there we have it, an albeit potted guide to Head
Amplifier design, but it should point budding designers in the
right direction, avoiding the more obvious pitfalls. It is well
worth the time and effort expended on producing a head amp
because, although the sound extracted from the record
groove by a good moving coil cartridge is not startling when
compared to a moving magnet of similar price, it is the
subtleties of reproduction that are conspicuous by their
absence; once heard, always hankered after. Even my wife can
tell the difference and her normal assesment of any piece of
Hi-Fi ! bring home is based upon its ability to collect dust or
support a plant pot. | am winning, though, slowly. . . .. very

slowly. ETI
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" Mark 111 B series

Complete Audio/Tuner Kits

Mk III FM Tuner series

The Mark |1l series FM tuner has heen updated, and now includes a
centre zero tuning meter as standard. The instruction manual has been
meticulously revised, enabling easy assembly by constructors of various
levels of experience - a preview copy may be purchased for £1.00,
Mark 11l A series  'Reference series’ tuner modules £171.35 inc.
"Hyperfi’ modules, with switched
IF BW, pilot cancel decoder £198.95 inc.
A matching synthesiser unit will be made available later this year, and can be
retrofitted to either version. All versions include digital frequency readout/ctock,
VU deviation meters, 6 preset stations, 10 turn pot manual tuning, toroidal PSU,
output level adjustment, 110/240v AC input. Full alignment service available.
Style and performance - with a real

POWCI’ Amthier ‘belt and braces’ PSU design.

After a couple of preview comments, it seems that many of you are waiting to hear
about the matching HMOSFET power amplifier for the Mk 11l tuner. Well, it's out
at last - complete with twin toroidal PSUs for comfortable 80W RMS per channel,
over 100W peak, but limited by thermal shutdown of the HMOS. 10W-100W log
LED output peak indicator, DC offset protection and switch-on pause relay. AC or
DC input coupling, direct or relay protected output terminals. The works.

Only one version of this item: Complete kit £178.25 inc. Carr. £5.

Carriage for Mk 11 tuner £3 inc

3 More features and facilities, thanks
Preampllﬁer to DC switching and control design
*reviewing the most comprehensive audio preamplifier yet DC switching of 7 inputs, plus
two tape infouts. 2 low pass, 2 high pass active filters, genuine volume related loudness, 1dB
channel matching, with DC volume, balance, bass and treble controls. Suitable for bus/remote
control, tape dubbing, switched monitor etc. 80dB S/N+, THD -75dB or better. Pluggable PU
equalization boards, tone control override. Price for comgpiete unit about £149 ex VAT.

Semiconductors

FOR COMPLETE LISTINGS —

Radio/Communications ICs RSttt

CA3089E 211 HA1197 1.61 SD6000 4.31
CA3189E 253 CA3123E 1.61 TDA4420 2.59
HA1137wW  1.95 TDA1072 3.09 MC1330P 1.38
HA11225 2.47 TBA651 2.53 MC1350P 1.38
HA12412 281 TDA1090 351 KB4412 2,24
KB4420 195 TDA1220 1.61 KB4413 2.24
TBA120S 1.15 TDA1083 2.24 KB4417 2.53
KB4406 0.80 TDA1062 2.24 MC3357P 3.16

SL1610 . SL1626 2.80
SL1611 d SL1630 1.86 WA DIODES,
A section from our PL:

SL1612 1.84 SL1640 2.17 . .
SL1613 SL1641 2.7 BA102 0.35 16:1 ratioc AM tuning

511620 250 SL6600 431 | BB204 041 KV12159v triple 293
BB105 0.41 KV1211 9vdual 201
SL1623 2.80 SL6640 3.16
BB109 0.31 KV1225 25v triple 3.16
SL1624 377 SL6G90 368 | Lo 193 BB212 O dual | 2.25
SL1625 250 MC1496 1.44 A2 v dua :

100W PA’s made simple

y MOSFET i Hitachi have developed a range
of output devices and dnvers that ought to revolutionise opinions and attitudes towards the
design-of all LF ampiification systems. We have a new 48 page application note {£1.50 inc) and
complete sets of parts, modules and now the new compiete PA system (see abovae).
2SK133  120v N-ch 100W MOSFET £6.33 2SJ48 Pch complement £6.33
25K135 160v N-ch 100W MOSFET £7.29 2SJ50 Pch complement £7.39
PA101B _ Kit for 100W MOSFET PA less Heatsink £16.10. (£23 inc heatsink/bkt)

ULTRA LOW NOISE PU PREAMPLIFIER

The HA12017 is the last word in PU preamps, and general low noise audio design.
It is an SIL IC, with 86dB S/N in RIAA configuration, 10v RMS output capability,
0.002% typ THD at 10v RMS output (imagine the overload margin 11}, It comfort-
ably supercedes discrete circuit designs in terms of price/performance, and takes
the art beyond the TDA1042’s capabilities. (Replaces HA1457) £1.80 each - or
an RIAA applications PCB with two ICs for £5.75. Complete with Rs&Cs £9.95.

. We have various RC ICs, including NE544
Radlo COI’]tI’Ol ICS NE5044, and two new ones fromgOK/
- 4 channel dig.prop. FM TX IC. 30mW out {amplifyable} -£2.30 inc
4/5 ch. dig. prop FM RX IC. Suits KB4445 or RCME syst. £2.65.
KB4445/6 pair: £4.75. New 8 page data sheet 35p + SAE. More RC ICs in list
.
CMOS, LPSNTTL, TTL, MPU:
T . . o volume - also LPSN. Standard
Listings in the new pricelist. linears and TTL OK.

Things tike ICM7216B, ICL8038, 8080A, 6800P, 2708, NE555,NES56, etc

. Contain yourselves, RF fans ! Not yet ready for
Commg Soon........... a full launch until autumn, but previewed here

SSB transceiver system : 10kHz to 1000MHz !!

A modular VLF to UHF SSB TX/RX system at last. With the correct first mixer, the basic PCB

Most CMOS is available in low

covers 10kHz to 1000MHz - using LO fed from ext. source (Our 2 IC Mullard synth for instance)

and RF PA for TX OP.0.2uV basic sensitivity in HF , Typ cost for HF synth SSB RX will be
Jess than £200. Add an RF PA for full TRX for another £50. See one in our foyer, and marvel.

CATALOGUES 60p e . all thiee for £1.60

PRICES SHOWN HERE INCLUDE VAT
Please send an POST/PACKAGE CHARGE NOW 35p
SAE with all
enquiries.
Phone orders by
ACCESS - but
minimum £5

Callers welcome

umhlt Al R R

INTERNATIONAL

200 North Service Road, Brentwood, Essex

Radio/Audio/Communications Modules
LW-MW-SW-SW DC tuned and switched

All switching of bands by a_single
pin to gnd. Varicap tuned, with LO
output for synth. MW/LW version
or MW/LW plus 1 or 2 SW bands
MW/LW: £15.58°  +1SW £16.73

VHF Tunerheads

Europes largest stock range for broadcast and
communications. Probably also the worid’s —
details in the catalogues and PL. Specials are
also supplied in the region 30-220MHz.

Again, Europe’'s widest range of stereo decoders
including pilot cancel PLL types. The pic shows
the 944378 - pilot cancel including post decoder
26/38kHz filtering and muting preamp output

Broadcast FM IF strips for all occasions, including the new 911225 - with diode
switched narrow filter option, ultra linear phase ceramic filters, 84dB S/N, and
0.04% THD (40kMHz deviation). Plus usual things like AGC, AFC, dev. mute, level
meter drive. £23.95 (supplied in screen can with 0.1 edge connection system}
Also the 7230 hyperfi series - as the 911225, but with slope controlled AFC that
operates in conjunction with signal level - and an extra IF amp stage for DXing.

The World’s largest range of receiver DFMs is now
joined by the DFM7 (shown) - and L shaped version
of the DFM3 with remote display mount connector
possibility . TkHz SW resolution with 456kHz or
10.7MHz offsets, 100Hz res up to 3.9999MHz, and
VHF to 299.99 MHz in 10kHz steps : £41.75

Components

Most popular types are available-
CI'_V. "‘I F ters ex-stock, and in quantity.

10.7MHz  25kHz Channel spacing 8pole £16.67
12%kHz 5 £17.82
2.4kHz SSB £19.78
Monolithic dual roofing filter £2.30 ‘
34.5MHz  1.3dB loss, 80dB stopband HF
first filter in synth. RX £36.80
RC XTALS " EM pairs (no spifs) e37a M
AM pairs .. £357
USB/LSB  Xtals for 10.7SSB filter £2.88 ea

Piezo Sounders

The latest thmg in electro-acoustic efficiency. TmA of drive from
CMOS will give an SPL of 83dB - 10v RMS drive from CMOS uses
3mA for 100dB SPL at 4.8kHz (88dB at 1. 65kHz)

The data sheets shows various drive circuits, and give full
specifications with regard to broadband responses and power
consumption etc. 1 off 44p inc. 100 off 28.75p {25p ex vat)

The most efficient warning so::ders yet

Keyboard switches and caps

From the world’s most widely used switch

manufacturers - ALPS - come the biggest and

best range of keyswitches, and data entry key- nvcvcap

board switches. The SCM81101 is shown here, shaich
with the KT5 2-part cap {(with clear top, to enable
easy fitting of your chosen legend. Other types are
available with built in LED, 90° mounting etc.
SCM81101:  17p, KT5 : 16p - or 29p/pair

LCD CLOCKS Clocks use 1.5¢
LCD DVM at 15uA only.

DVM 9v/1mA

CM161: 7mm LCD 12/24hr, alarms etc £11.44 each
CM172: 13mm, 12hr, alarms,timer etc £14.32 each
CM174: 13mm, 12hr, min/sec stopwatch £14.32 ea

DVM 176: ICM7106 based LCD 3%digit £22.36 each

WHAT's NEW at AMBIT

NEW PRICELIST/SHORTFORM :-
28 pages, FOC with A5 SAE pse
I you still need convincing to invest £1.€0 in the cats, be mean and get this first.
POWER MOSFET APPLICATIONS K3 1:30/each avtres
HANDBOOK by HITACHI and the.

and the PA1018
Everything you should know about HMOSFET devices theory and applications.

compliete unlt

Bigger print than our
recent one page list
and vastly extended

CWO PLEASE  Commeicsat MA
Goous are ottered 3ubiect 10 avail v wrsees subject

an spphicaton

Parts 1.3
AMBIT
catalogues
60p ea, or
£1.60 the

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG
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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. For horizontal installation into cabinet
or console of own choice. Brand new,
ready built and tested. Features: Pause
control, auto stop, 3 digit tape counter,
illuminated twin VU meters with in-
dividual level controls, twin mic, input
sockets, AC erase system, LED record
indicator. (Separate power amplifier re-
quired.) Input Sensitivity: 6 MV (with
level control set at max). input Imped-
ance: 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 termin-
ated with a nine pin plug (socket pro-
vided). Dimensions: Top panel — 11 %in
x 6%2in. Mechanism fits through a cut out
5%in x 10%z2in. Clearance 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

SCOTT AM/FM STEREO TUNER MODEL 516. This Scott tuner is one
of the top American makes and is offered at a very realistic price. Features: %
FM tuning range 87.5 to 108 MZ # AM tuning range 535 to 1605 kHz »
Usable FM sensitivity 6.2dBF 2.2V # 300 ohm & 75 ohm Aerial inputs for
FM * Signal strength tuning meter * Stereo beacon indicator * Ferrite aerial
for AM » Mute switch. 10 diodes, 9 transistors and 3 ICs. Size: Height 5in,
'Width 14%zin, Depth 12in. Silver front panel. Black body. Modern stacking
format. Suitable for 240-voit 50Hz AC operation. Price £40.50 plus £2.50
postage and packing. '
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. Ideal for bookshelf hi-fi
speakers. Price (Type ‘A’) £3.75 each;

purpose speakers disco and PA sys-
tems, etc. Price £4.60 each.

Type ‘C’ 2in x 5in wide dispersion
horn. For hi-fi systems and quality disco
etc. Price £6.20 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
£9 each.

Post and Packing. all types, 15p each
{or SAE for Piezo leaflets).

Type ‘B’ 3'zin super horn. For general’

B.K. ELECTRONICS
A SOUND CHOICE

* PROMPT DELIVERY » PRICES INCLUDE V.A.T. * AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

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.

DE-SOLDERING PUMP

)ﬁmn m-l;“.—'.;‘b a4

FIRE ALARM CENTRAL CONTROL UNIT (S.T.C)
Ideal for Fire or Burglar Alarm Systems

#* Responds to normally open or closed

switches (or smoke detectors etc.)

*

mains failure. This is trickle charged

*

etc.

*

alarm.

*

approx. 11" x 7%" x 4",
#* 240v AC operation.

Price £18.50 + £3 postage and packing.

LOUDSPEAKER

High quality full range 8’ loudspeaker,
10 watts RMS. 8OHM. Rolled surround

with aluminium centre 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 only. * All items packed (where applicable) in special
energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.

I

Complete with an internal EXIDE lead acid
accumulator (dry charged) as a back-up for

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 until initiating switch is cleared.
* Wall mounting. complete with red case,

Tape Senasitivity: Output — typically
150 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 7'2in x 4%in approx.
240V AC operation. Supplied complete
with fuses, knobs and pushbuttons, and
LED stereo beacon indicator. Price
;21.50 plus £2.50 postage and pack-
ing.

JVC TURNTABLE. JVC Turntable
supplied complete with an Audio Tech-
nica AT 10 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, (50Hz).

* Cut-out template supplied.

Size — 12%in x 15%in (approx).

Price £29 plus £2.50 postage and
packing.

This de-soldering pump made to a

very exacting specification is ideal

for the removal of small com-!
ponents from printed circuit boards,

etc. Comes complete with spare

PTFE tip. £5.30 post free.

-
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FEATURE

DESIGNER'S

NOTEBOOK

Ray Marston devotes this month’s ‘Notebook’ to a discussion of practical
temperature-sensing switches, alarms and metering circuits.

alarms and electronic thermometers are amongst the

most popular and common of all projects published in
the technical Press. Such projects may use thermostats, ther-
mistors or semiconductor devices as their basic temperature-
sensing elements: each of these types of device has its own ad-
vantages and disadvantages and presents the electronics
engineer with particular design problems. This month’s
’Totebook’ is devoted to a discussion of some of these pro-
blems.

T emperature-sensitive circuits such as thermo-switches,

Thermostats

The easiest way to implement a thermo-switch project is
to use acommercially available thermostat of the type used in
central heating systems, for instance, as the switching ele-
ment. These devices usually take the form of a bimetal strip
that closes a pair of contacts when the temperature falls
below a preset ‘trip’ level, the level usually being variable over
alimited range via a calibrated control.

The trip levels of these thermostats are usually accurate
to within a degree or two and the devices give an adequate
performance in most practical applications. They are simply
wired in series with the switched load, as shown in Fig1a, so
that power is fed to the load when the temperature falls below
the trip level.

You can reverse the action of a standard thermostat, so
that power is fed to the load when the temperature rises above
the trip level (contacts open) by using the simple circuit of
Fig.1b. Here, when the contacts are closed the output of the in-
verting CMOS gate is driven low, so Q1 and the relay are off
and zero power is fed to the load via the RLA/1 contacts. The
circuit consumes a standby current (via R1) of only a
microamp or so under this condition. When the thermostat
contacts open, the input of the gate is pulled low viaR1, so Q1
and RLA are driven on and power is connected to the load via
the RLA/1 contacts.

Thermistor Circuits

Thermistors are simply resistive elements that are subject
to fairly large changes in resistive value with small changes in
temperature. They are ideally suited to use in sensitive or
‘precision’ thermal switching applications. The devices come
in a variety of styles, but we’ll concern ourselves here with in-
expensive negative temperature coefficient (NTC) carbon-rod
types only; a quick scan of component suppliers catalogues
will show that these devices are readily available with a variety
of resistance values at a variety of temperatures.

Figure 2 shows how you can use an NTC thermistor to
make a precision undertemperature or ‘frost’ switch. Here,
TH1 PR1 and R1-R2 are wired in the form of a bridge that is

THERMOSTAT:
CLOSES WHEN
TEMP FALLS

BELOW T TRIP

/\@

LOAD :
LOAD CONNECTS | .& 7 o

BELOW T TRIP 1K0

V SUPPLY

O R1
10M

a b

+12V
/ RLA
1
V SUPPLY
LOAD
' LOAD CONNECTS
‘ ABOVE T TRIP
a1
BC109
—_———0
ov
— 0

Fig.1 The effective switching action of a thermostat (a) can be reversed by

using the circuitshownin (b).
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almost balanced (via PR1) at the required trip temperature
and the op-amp is wired as a voltage comparator with its out-
put driving the relay via Q1. At temperatures below the trip
level the pin 3 voltage of the op-amp output is driven to
negative saturation and Q1 and the relay are driven on. At
temperatures above the trip level the reverse action is obtain-
ed and the op-amp output is driven to positive saturation and
Q1 and the relay are cut off.

The action of the Fig.2 circuit can be reversed, so that the
circuit acts as an over-temperature switch, either by transpos-
ing the pin-2 and pin-3 connections of the op-amp or, as in the
case shown in Fig.3, by transposing the TH1 and PR1 positions.

-0
+12v
Q1
BC212L
TH1
(SEE TEXT)
RLA
1
* PR1=TH1
AT TRIP ™
LEVEL ov
—0

Fig.2 Precision under-temperature or ‘frost’ switch using thermistor sensor.

Two Into One

Figure 4 shows how the above two circuits can be used
together to make a combined over/undertemperature switch
in which the relay turns on if the temperature (of TH1) goes
above a limit set by PR3 or below a limit set by PR2.

Note in the above three circuits that TH1 can be any NTC
thermistor that exhibits a resistance in the approximate range
500R to 9k0 at the desired mean ‘trip’ temperature.

Finally, Fig.5 shows how an NTC thermistor can be used to
make a direct-output alarm-call generator that produces a
powerful fixed tone if the TH1 temperature falls below a level

ouT

R1
10k
PR1=TH1

AT TRIP
LEVEL

o] ]
BC212L

Fig.3 Precision over-temperature switch using thermistor sensor.

preset via PR1. The op-amp is wired as a conventional astable
(with its output boosted by Q1-Q2), except that PR1-TH1 act as
a potential divider between the output and pin-2 input of the
op-amp and prevents the circuit from oscillating 'when the
resistance of TH1 is below that of PR1. The action of the cir-
cuit can be reversed, so that it acts as an over-temperature
alarm, by simply transposing TH1 and PR1. In either case, TH1
can be any NTC type that has a value in the range 2k0 to 2M0
at the required trigger temperature: the operating frequency
of the astable can be changed by altering the C1 value.

Diode Sensors

Ordinary silicon diodes have junction temperature coeffi-
cients of about —2 mV/°C when forward biased and can thus
usefully be employed as temperature sensing devices. Major
advantages of such diodes are that they give readily
repeatable and consistent results and, because of their small
masses, have fairly rapid thermal response times. A major

Fig.4 Method of combining the Fig.2 and 3 circuits to make a precision
overjunder temperature switch with independently adjustable upﬂler and
lower trip levels.

PR1=TH1
AT

MEAN TRIP
LEVEL
(SET 6V
ACROSS
TH1)

SET UPPER
TEMP LIMIT

D1
1N4148

S
y‘

12v 5 our
TH1 03 > 120R
(SEE TEXT) ] 1N4001 T o
ov
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SEE
TEXT)
R2
10k 208
ov
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disadvantage is that their forward voltages are normally large
compared to normal temperaturechange values and are
highly dependent on forward current: Typically, V,values may
be 630 mV at1 mA and 660 mV at2 mA, giving anominal 3 mV
V,change (equal to to a1.5°C error) with a 10% change of for-
ward current.

O

+9V

2 Pam

PR1=TH1
AT TRIP
LEVEL

Q2
. BC212L J—_,.'-
100n 1-.(.:2
e 100u

SPKR
E 25R MIN

TH1
(SEE TEXT) o

\ %

¥

-0

Fig.5 Direct output under-temperature alarm produces a powerful tone signal
when temperature falls below a value preset by PR1. The circuit can be con-
verted to anover-temperature alarm by transposing TH1 and PR1.

Figure 6 shows how a pair of 1N4148 (or similar) diodes
can be used to make a differential temperature switch in
which the relay turns on when the D1 temperature rises above
that of D2. The circuit is responsive to the relative, rather than
the absolute, temperatures of the two diodes. PR1 enables the
differential trip levels to be varied over a limited range.

' AV
P R3
2,21 I 1k2
vV
BALANCE
R1 R2
47 ak7?

2. F
Ll

1N4148
—_gqy I ouT

RLA
1

P

IN4148

Fig.6 This differential temperature switch uses diode sensors and turns RLA on
when the D1 temperaturerises above that of D2. ETI

CALCULATORS |

ALL EQUIPMENT FULLY GUARANTEED
so order with confidence and PAY NO MORE
PROGAMMABLE CALCULATORS

FX 501P 10+ 2 digit, 128 step, 11 memories £43.43

FX 502P 10+ 2 digit, 256 step, 22 memories £60.83

FA1 Adaptor cassette interface £17.35

MASTERPACK 150+ programmes on tape with manual

FX301P + FA1 + Masterpack

FX502P + FA1 + Masterpack

*TEXAS T161-111 32 step 10 memory E e £26.17

TEXAS TI53 Led 32 step constant memory £22.57

“TEXAS 7157 S0 step 8 memory £23.44

TEXAS TI58 480 step 60 memaory €58.22

"TEXAS T158C as above with prog retention £73.87

"TEXAS T159 960 step 100 memory mag card £160.39

TEXAS PC100C Printer for 58/58C/59 £138.48

TEXAS PC100C IF OROERED WITH 58/ 68C /59 £€130.39

INCLUDES — rechargeable battery pack /adaptor/charger
PROGRAMME LIBRARIES FOR TI58/58C /59
MATHS/UTILITIES, APPLIED STATS, ELECTRICAL ENGINEERING £22.57
LEISURE £33.00
SURVEYING. STRUCTURAL ENGINEERING £54.74
PC 100C PAPER ROLLS 10 OFF £19.09
BATTERY PACKS state model or BP number £6.04
SCIENTIFICS 8 DIGIT Lcd SCIENTIFICS 10 DIGIT Led
CASIO FX68 £16.48 CASIO FX100 £13.00
CASIOQ FX81 £11.28 CASIO FX510 £16.48
CASIO FX330 £13.87 CASIO FX3200 £18.22
CASIO FX2600 £16.48 CASIO FX5000 10 MEM £24.30
CASIO FX7100 £20.83 SHARP EL5806 {8 +2) £15.61
SHARP EL503 £11.26 SHARP EL5808 (8+ 2) £13.87
TEXAS T125 or TI3S £16.48 SHARP EL5812 £16.48
TEXASTIS0 £19.96 NATIONAL NS108 £15.61
TEXASTI42 M B A 32 step 12 memory finance / stats £35.61
TEXAS TI PROGRAMMER £43.43
TEXAS T144 Led constant memory statstical £25.17
TEXAS LITTLE PROFESSOR £11.26
TEXAS DATAMAN £17.35
TEXAS SPEAK AND SPELL £38.22

CLOCK CALCIHLATDRS
CASIO MQ6 micro card watch in leather case £€17.35
CASIO PWB1 hourly chume / alarm S £13.00
CASIO ML71 card version of MLB1 with 1 alarm £19.09
CASIO AQ1500 day/date /stopwatch £13.87
CASIO AQ2200 hourly chime/ alarm /calendar / stopwatch £17.35
CASIO MQ12 card version of above £17.35
CASIO L90 new 12 pre-programmed tunes £17.35
TELEPHONE ANSWERING MACHINES win cassette £147.78
PRICES EXCLUDE V.A.T. PLEASE ADD 15% POST & PACKING FREE

CALCULATOR SALES & SERVICE
Arrow Works, Arrow Road, Redditch B98 8NN
Tel. Redditch (0527) 43169

Buy stwith Aweess
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You don‘t need to look too closely V77

at the CSC Proto-Clip range of IC test //////
clips to see that they provide instant - / 3 7
connection to dual-inline packaged \%’/ y

components. Use them on |Cs,
networks or relays to provide a high- -
integrity interface for ‘hands-off’ /‘% -
testing with oscilloscopes, signal
sources, logic analysers and other
instruments. Contact spacings designed
to suit all standard 1C packages, CSC Proto-Clips feature a
moulded webhinge construction, non-corroding nickel-sifver
contacts, and clip notches to prevent slippage during
testing. Make contact with CSC Proto-Clips right away by
filling in the coupon.

CSC (UK} Lid. Dept. 9QQ, Unit 1, Shire Hill Industrial Estate, Saffron Walden,

Essex CB11 3AQ. Telephone: {(0799) 21682, Telex: 817477.
N B Tl D I O I S TR e ..

Far larger quantity users, availabie n custom versiont with pre-wired cables
Oney -—l

[E‘ PIN PC14

l (£2 60 Net1) £3 85
Bold prices include P & P and 15% VAT. Please deduct £1 postage from each additional order.

| enclose cheque/POfor £ . . . . . . . .. ... ...

or debit my Barclaycard, Access, American Express card

No .. ... ... ... . . ... ..., Exp.date. . . . .. ... ..

or Tel: (0799} 21682 with your card number and your order

will be in the post immediately.

NAME

O s
40P

16 PIN PC16 N PCAO
€7 BO Nett) £10.23

(€2 76 Nett) £4.02

24 PIN PC24

Oy
€4 90 Nett) £6.48

Imuu-

ADDRESS
CONIINENTAL SPECIALTIES CORPORATION

= E = GEEE catalogue tick box D

Continental Speciaities Corporation (K} Limited, Dept. 9QQ
Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.

'I’OMORROW'S TOOLS TODAY

L
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R EELIVIOOR Quality.

Keelmoor Ltd is a company which has been established for a long time —we supply the products you have often bought from other
companies. Our precision watches and electrical goods are renowned for their superb quality and reliability.

We differ from other companiesin that we import direct world-wide —that difference is passed on to you at unbeatable prices. Youreceive
the goods faster and we provide a service and no catch guarantee of which we are justly proud. 5
We employ experts world-wide whose job it is to seek out products of the highest quality at the lowest possible prices. [llustrated hereisjust
atiny selection of our comprehensive range. Just compare these items with those seen elsewhere — we are confident the prices willamaze
you. You can save £588§'s.

GENTS 5 FUNCTION LCD HERE IS THE AMAZING

12/24 HOUR ALARM/CHRONOGRAFPH

Along with the usual time and
date displays, this multi-func-
tional timepiece has a 24 hour
alarm and a {4 second
stopwatch. The time may be set
to operate in 12 or 24 hour mode
and the date can be in English or
American format. The day of the
week is continuously indicated
and the stopwatch display may,
on command, be frozen to show
split/laptime while the
stopwatch contindes to run.
Stopwatch operation does not
effect normal time keeping.
£12.95 only for this model. Also

available with

This is the foundation of
our range and is ideal for
the man requiring the .
basic functions of hours,
minutes and seconds,
.. with month and date. A
" backlight is included and
the stainless steel strap
provided is fully adjusted
to suit any size of wrist.
Guaranteed for one year, ~| |
this watch represents % - »
fantastic value at only L

HOUR MIN/SEC
MONTH DATE

solar energy
§12.95p puclocomene

daylight hours for
£14.95

$4.95p

ILLUSTRATED BELOW IS THE LADIES 5 FUNCTION LCD.
This watch hasthe same time and aute calendar functions as the
basic gents model described above, together with backlight and
adjustable strap to suit the daintiest of wrists. It's compact,
pleasing appearance makesit a very practical day watchanditis
also often used for boys and girls. Available in black or white

From Watches to Clocks, from Calculators to
Radios, from Binoculars to Tool Kits —
KEELMOOR is the name for the right quality at
the right price. Your personal catalogue will tell

face. ) you more —free with every order.
These are just a e *
LADIES

few of our QUARTZ LCD

fantastic offers , gRESS WATdC" ,
L is attractive ladi |

remember. A . with the standard 5 fonctions

f h , mi 3 ds,
free colour i
Cata.logue 1S B ST ! sold in tens of thousands.

Available in gold or silver
colours with ‘sugar coated’
finish. Please state first and

second choice

posted
with every §5.95p

Ol‘der ’ = e of square,
L W D GENTS LCD 58.95]) roupd or z:;/al
ALARM WATCH Csien
CRYSTAL \ This model represents

=i | fnisicincredblevaie  THE ULTIMATE GENTS LCD
| Bl o ontinvousy CALCULATOR/ALARM WATCH

shows hours, minutes and
seconds, or may be
changed at will to hours,
minutes and date. lts
effective alarm is ex-
tremely useful and may
be set to any time within a

24 hr. period. In

addition, there is

larm indica-
§8.95p & ivearcaien.

dar and snooze

If you want a watch from the .
top end of the market thisis the ___"LC..C__J
one for you. Full calculator £

functions plus memory and
percentage are combined with
time and alarm functions to
make this item an outstanding
buy. Manufactured in Japan at
the same factory that produces
models for probably the most 3
famous name in the watch 0000000000

repeater.  business, this device represents 2000000066
sheer quality at an 20209 01
FULLY GUARANTEED BARCLAYCARD «unbelievable price. Comes
We must emphasize all these items 3 complete with backlight and
ust emphasize all these items are AND ACCESS p g

button operating tool
carried in the strap
clasp. We advise you s39 95p :
to order quickly
whilst stocks last.

fully guaranteed for one year. All
electronic goods come complete with CARD
demonstration batteries which cannot

be guaranteed. New batteries are WELCOME.

available for only 60p. SEE COUPON.
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at [Keener Prices

We don't think youll find items of this quality anywhere
else at the price we offer. Order now, Christmas is round the
corner and this is the way to make gift buying easier —and cheaper too.

WE ARE PROUD TO INTRODUCE THE AMAZING
MELODY ALARM CHRONOGRAPH

ACTUALLY
PLAYS

THE YELLOW
ROSE OF TEXAS

BUT AS YOU CAN SEE
FROM THE DETAILS BELOW
THIS CHRONOGRAPH ISNO
MERE NOVELTY

Today's technology has produced this" fine watch which
incorporates a musical alarm which plays a complete verse of
‘The Yellow Rose of Texas.' Other functions

included are as for model number 1.

§14.95p

NEW TO OUR RANGE, WE COMBINE PRECISION
AND STYLE IN THIS-THE SUPER SLIM GENTS
5 FUNCTION CHRONOGRAPH

! ‘ JUST TO GIVE YOU

" ¥ . ANIDEAOFTHE
ULTRA SLIMNESS OF
THESE WATCHES WE
HAVE ILLUSTRATED
A SIDE VIEW OF THE
SUPERSLIM DIGITAL.
BELOW, WE HAVE

" ELABORATED ON
SOME OF THE

_ TECHNICALITIES:—

These wat’c‘h:z;need no special functions to make them stand

out in a crowd —their slimness serves that purpose. If you've
been put off digital quartz watches in the past because you

require an ultra-slim design, now
§9.95p

is the time to change. Is equipped
with standard 5 functions and
backlight.

THE KEELMOOR PROMISE
Keelmoor have a tremen-
dous reputation to uphold.
both in the retail and whole-
sale trades and so. with every
product sold, we automatically
give the Keelmoor Promise
This includes:—

®NO RISK GUARANTEE.
Try any of these items for 15 days
and if you are not completely
satisfied with the quality and
value simply return it for a
complete refund

© ONE YEAR'S FULL

Every order
dispatched by
return, and is
sent by
recorded
delivery. That
is Keelmoor’s

. GUARANTEE on all products
Promise To © BACK UP SERVICE
second to none
You.

ETI OCTOBER 1980

FREE

With every order.

Big colourful
Keelmoor catalogue
featuring hundreds of

products at bargain
prices.

MAINS DIGITAL ALARM CLOCK

Avery practically sized mains operated digital alarm
clock —this item is extremely well finished and looks
equally at home by the bedside or in the living room.
With snooze/repeater alarm you could 1ot even buy
the components to build your own for this price.

Available at the amazingly low
$8.95p

price of only

AND FINALLY, WHAT MUST BE THE ULTIMATE IN
SQUEEZING A QUART INTO A HALF PINT POT! THE
INCREDIBLE MINIATURE LCD TRAVEL/ALARM
CLOCK

As you can see from the photograph above this devnce istiny and
yet it continuously displays hours and minutes with auto calendar
and night light. Invaluable for the busy traveller or simply for use
in the modern home, it comes complete with its own travelling
case and can easily be carried in top pocket or the smaliest of
handbags. It has even got a stand for upright position on table,
shelf or sleeping compartment. An unusual gift to yourself or
others at only £10.95.

A A A AT A A A A

15 DAY TRIAL COUPON.

To Keelmoor Ltd, 78 Castle Street, Meibourne, Derby DE7 1DY

Please send me the items indicated in the boxes below. | understand that if { am nat
completely satisfied. | may return the goods undamaged within 15 days and my
money will be refunded in full.

A|B |C D E F GIH]I J

Jusi indicate with a
o« tick, item required
if more than one
required lick plus
numuer-ie~ g

JOTAL AMOUNT =§

NAME M Miss. Ms Mr
ADDRESN
I PONICODE

Fenckine o Cheyue I(llu KEELMOORLID
(R Imn(( nw Access  or BARCLAYCARD _ thick asapplhicable)

Noo
TOTAL — &

The advertisements to watch for quality precision at the right price.
All goods dispatched by return.

""..

"""""




HOME
Steam train and whistle (80019). Simulates the
sound on steam and whistle £6.50
Clap switch (79026). You clap your hands and the
light comes on £6.60
Elekdoorbell (79095). Program your own signature
£22.00
Touch dimmer (78065) Room lighting controlled by
single touch £6.80
TV sound madulator {(9925) £3.75
Simple sound effects (79077) £5.70
Electronic nuisance (8001 6) £3.85
Ultrasonic transmitter (audio) (79510) £7.65
Ultrasonic receiver (audio) (79511) £9.95
DJ killer (79505) . £8.80
Quiz master (79033) £6.50
Variable fuzz-box (9984) £6.55
loniser (9823). Produces a high concentration of
negative ions £9.55
Oscillographics (9979). Random displays patterns on
your oscilloscope £11.25
Cackling egg timer (3985). Times your egg. then
clucks like a hen! £7.20
Pools forecaster (79053) Woeighs up the odds and
could win you a fortune £8.15
Loudspeaking telephone amphf‘er (9987). Amplmes
signal without direct connection £11.50
Sensitive lightmeter (9886). Light measurement
using silicon photodiode £12.55
Nicad charger (79024). Automatically prevents over
charge of celis £15.20
Proximity detector (9974). Detects movement in a
room (electric fietd change) £9.80
Central alarm (9950). Master station slave station
. £10.85
Alarm unit £3.10
Touch tuning FM preselect unit (79519). With digital
display £17.50
Talk funny (80052) Deliberate electronic distortion of
speech and music signals using a single [C, the
2206 £9.60
Colour generator (80027). Usmg coloured light for an
effective display £19.70
Pools predictor (79053) £8.15

HIGH FREQUENCIES
Aerial amplifier (80022). Improves the sensitivity of
an existing receiver specify VHF/UHF £5.45
UHF/VHF modulator (9976). Generates a carrier for
TV signals £6.25
Mini shortwave receiver {(9920) Inreresung introduc-
tion to SW radio £6.95
FM IF strip (78087). Using the CA 3189 limiter
demodulator IC £13.05
Stereo decoder (79082). Compatible with the FM IF
strip £15.10
Digital tuning scale {80021). A sophlsuca(ed digital
frequency indication £46.30
Ohm aerial (80076 1 + 2). A practical shortwave
aerial for 1,8-30MHz £10.30

Chorosynth (BO060). A cheap mini-synthesizer . .
£67.90
Elektor vocoder (80060) The first vocoder designed
to be built from a kit with excellent features. It has
10 channels £162.50
Front panels for vocoder per channel . £1.25
Analog reverberation unit (3973). Kit with 1 SAD
024 27.70
Plano Excellent kit of an electronlc piano wnh three
voices.
Master tone oscrllator/generator £37.00
Octave PCB (9914) o £18.76
Filter PCB (99B1) £16.50
Power supply (9979) . £19.05
Digital reverberation unit main board £67.20
Extension boards N £46.30

Transistor Ignition (80084). A system which
combines the most sugnmcam advantages of other
systems . £20.45

Digital Heart Best Monitor (80071). Displays
the heart rate on an LED display with audible
monitoring through a loudspeaker £37.20

Transistor Tester (80077). Not only checks that
the device is functional, but also displays the HFE
group o £15.54

Digibook. An ideal form of tuition for first-time
users of digital ICs. Electronic experimental PCB
and components plus an mstrucnon manual giving
over 30 experiments and exercises £13.50

Pest Pester (80130). An electronic insect repel-
lant. Confuses mosqunos with high pulched tone
£2.35

Battery Voltage Indicator (80101). Only a few
components are needed to display the state of your
car battery. LED dlsplay shows when you are in the
danger zone o £6.85

Active Car Aerial (80018). A signal booster
designed for car radios. Works on both AM and
FM bands to make a sngnmcanl improvement to
radio reception g £13.85

Morse Trainer (80072). Can be preset to
generate the morse alphabet for tuition purposes.
Morse key required £11.00

MEASURING

Digital thermometer (80045)
LCD display (supplied without relay)
LED display (supplied without relay)  £23.20
Relay {two pole changeover) £2.45
AC miliivoltmeter (79035). FET mpul meter curcull
and audio generator 6.30
Universal dugual meter (79005) Dlgnal replacemem
for pointer instruments . . 5 £14.65
Precision timebase (9448). Generales a precision 1
Hertz pulse . £13.10
Power supply for nmebase £5.40
Universal timebase (78100) Crystal conuolled
timebase . 18.70
1/4 GHzcounter (9887 1 + 2 + 3 + 4). Excellem kit
countup to 260 MHz . . £98.15
Minicounter (9927). 1KNz.4 dlgn display £27.70
Audio analyser {3932). An analyser which can point
the deficiencies in a particular audio chain or
~._ environment £14.80
bpot sinewave generator (9948). Programmable
sinewaves with less than 0,0025% THD £12.95
Simple function generator (9453). Sine, square and
sawtooth outputs . £€27.70
Sinewave generator (79019) Always sinewaves
when you need them £8.90
TV scope basic version (9968 1 /5) Produces display
upto 1 KHzon TV £34.50
TV scope advanced version (9969 1/3) Converts
basic scope to 100KHz bandwidth £48.25
Digiscope (9926) £32.35
Digifarad (79088). A digital capacn(ance meter with a
wide range £25.10
Gate dipper (79514). Checks the resonant frequency
of a circuit £16.00

£28.95

AUDIO
Equaliser (9832). Single channel audio equaliser with
slidepots £17.70
with turnpots £15.60
with preset pots £13.95
UAA180.LED meter (9817). A two-channel dlsplay
meter with LEDs 13.00
Peak programme me(er (9860) For use with
UAA 180 LED meter to give stereo audio display
£13.00
Luminant (9949 1424 3) A novel LED audio level
indicator £20.70
Parametric equaliser (9897)
filter section (9897-1) £6.45
Tone control section (9897-2) £5.20
Audio analyser (9932). An analyser which can
pinpoint the deficiencies in a particular audio chain
or environment . £14.80
Preconsonant (9954). A high- performance amplifier
£5.75
Consonanl (9945), A complele audio control pream-
plitier £34.65
Toppreamp (80031) Mini preamplmer for Topamp or
any other Hi-Fi poweramp £34.30
Topamp (80023). Hybrid audio power amplifier with
OM 931 (output 30 watt) £18.50
with OM 961 (output 60 watt) £33.40
Stentor (79070). A portable amplifier ideally suited
for PA £30.00
Assistentor (79071) A preamp lor use with Stentor
£7.00
Elektornado (9874) A2 x 50 wan or single
100-watt power amplifier £19.50
Electret microphone preamp (9866). Compact design
that fits into the mike £4.85

Car Battery pr
switches off your lights if you forget

(80109). A ically
€5.15

NEW CATALOGUE

Send 40p for our new catalogue giving details of our
project packs and component range.

HOW TO ORDER: '@

Send a cheque or postal order to DORAM ELEC-
TRONICS LTD., Fitzroy House, Market Place,
Swaffham, Norfolk, PE37 7QH. All our prices
include V.A.T. Please add 40p for postage and
packing.

Office hours: Monday-Friday. 9 a.m. 10 5§ p.m
Telephone Swaftham (0760) 21627 . Telex 817912

Buying.one of our PROJECT PACKS will save you the
frustration of tracking down those evasive com-
ponents that hold up the completion of your project.
Our packs include Printed Circuit Board, all the
components listed in the article together with sockets
and solder. Cases, knobs, etc., can be supplied as

extra items if required. Ask for more information ! Bus st with
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PROJECT

MONITOR
AMPLIFIER

Sound out your collection of Project 80 synthesiser modules with this 10 W
per channel stereo power amplifier. Design by Charles Blakey

used in conjunction with the Project 80 synthesiser

but with a few component changes it may also be used
as a compact general purpose amplifier. The amplifier has an
input impedance of 100k and an output of 10 W per channel
into 8R with a maximum distortion of 0.5% (typically 0.1%).
For use with the synthesiser the input sensitivity is V2 RMS
for the rated output and for the general purpose version the
sensitivity is 250 mV RMS. A switched headphone output is
incorporated, suitable for use with low impedance
headphones.

The design is based on the TDA2030 which is a Class B
amplifier with low harmonic and cross-over distortion. It
incorporates power limiting circuitry, giving short-circuit
protection, in addition to a conventional thermal shut down
system. The choice is based on experience with the TDA2030,
the fact that 10 W per channel is adequate for domestic or
monitoring use, the need to keep heat generation to an
acceptable level and, not least, to provide a compact
module.

The 80-14 Stereo Power Amplifier is designed to be

Power Regulations

To obtain the 10 W per channel output it is necessary to
use a 30 V supply; the maximum rating of the device is 36V.
Furthermore, synthesiser applications in particular can
generate peak current demands and these factors dictated
the use of a regulated +15 V supply and DC coupling of the
speakers. The components for rectifying, smoothing and
regulating the power supply have been incorporated on the
same PCB as the amplifier. When used with the synthesiser
this allows the same mains switchtobe used as forthe +15V
module supply (Project 80-1) and for the fuse and

ETI OCTOBER 1980

transformer for the amplifier to be housed in the keyboard
case. A miniature three pole connector may then be used to
couple the 150-15 V unregulated supply to the module
housing allowing the module to be rapidly removed from the
case when required. Also by having the capacitors on the
PCB the ground returns from the speakers are kept short.

All Change

The component values shown in the circuit diagram are
for the synthesiser version. For the general purpose amplifier
the following component changes are required.

R3,8 wire links

R4,6,11,13 100k

R5,12 3k3

Co6,11 4u7 PCB electrolytic
Construction

The module will fit onto the standard 9 x 3 inch panel
and it can also be installed in a Teka Alba A23G case but as
with the panel version the transformer will have to be
external to the case. For the self-contained amplifier a case
with minimum internal dimensions of width 220 mm, length
250 mm and height 90 mm is required.

Construction should be carried out in the following
sequence. Make the one wire link with insulated wire then
solder in the resistors, capacitors and the bridge rectifier.
Next install the TDA2030s. Slide the heatsink under the
TDA2030 and, after checking that the pins are still in place,
bolt the IC and the heatsink to the PCB. Do not move_th»e

7




LEFT
INPUT

‘heatsink once the IC has been soldered since this will stress
the pins. The voltage regulators are now bolted to their
heatsinks (the pins should protrude from the side having the
greatest distance from mounting hole to edge) and the
combined heatsink and IC held firmly against the PCB while

the regulator is soldered in place. There is no need to isolate

any of the ICs from their heatsinks, but it should be noted
that the heatsinks for the negative regulator and the
TDA2030s will be at negative potential. A small amount of
heatsink compound between the IC and their respective
heatsinks is desirable.

Next wire the PCB to the panel components. Screened
wire should be used for the input leads which go from the
input jack sockets to the rotary potentiometers and from the
latter to the PCB. Do not common grou nd connections at the
panel (except for the LEDs),’but take them back to the
appropriate connection hole on the PCB. Keep wiring as
short and neat as possible. For the speaker leads it is
preferable to use wire of at least equivalent to 16/0.2 mm. R8
and 15 can be soldered direct to the switch and a lead taken
from the other end to the headphone socket while R9 and 16
should be soldered direct to the headphone socket.
Remember to take a ground return from this socket to the
PCB.

NOTE:
16215 t’.ﬂ?‘%ﬁﬂ?
Fig.1 (right) Circuit diagram of the power sup- '

Inside the Project 80 Monitor Amplifier. Stwghtforward design and PCB layout

makes for simple construction.

ic1

/P o/

coMm

ply. BR1 is a 2 A bridge rectifier.

Fig. 2 (below) Circuit diagram of the stereo
Monitor Amplifier (synthesiser version). See
text for alterations necessary to make a
general purpose amplifier.

or

O
+15V

-15V

ic2

A

\V

MAINS ov _
5V
c2
22000 com

R3 C5
82k 1u0 4 ;

RV1
100k
log

SPEAKER

LED2 T

. NOTE:
IC3 & 4 ARE TDA2030

O +15V

R10

SKS§
HEADPHONE

¢

SK2
RIGHT
INPUT

_.HOW IT WORKS

The TDA2030 power amplifiers (IC3 and IC4) require few external
components and the function of the latter for the left input is
. described. C5 AC couples the amplifier while R3 and R4 form an
. attenuating network to reduce the sensitivity for use with the Project
80 synthesiser and, in the absence of RV1, determine the input
impedance. RV1 provides manual adjustment of attenuation. R5 and
. R6 set the closed loop gain and for the general purpose version
(R4=100k; R6=100k; R5=3k3) the voltage gain is approximately 30
1 dB. C6 is for DC decoupling of the inverting input and adjusts the low
! frequency cut-off. R7 and C9 increase frequency stability while C3, C4
I‘ +(power supply) together with C7 and C8 are bypass capacitors which

also reduce the risk of oscillation.

SW1 allows selection of speaker or headphone outputs and for the
latter R8 and R9 attenuate the output to a level suitable for low
impedance headphones.

The power supply is a conventional regulated supply with a
nominal + 15V and 1A5 per rail which is sufficient for 8R speakers at
peak output of the amplifiers (about 13 W with 10% distortion). The
regulators will also cope with 4R speakers in combination with a
suitable transformer. R1, R2 together with LED 1,2 give a visual
indication of supply voltage to the amplifiers.

ETI OCTOBER 1380



PROJECT: Monitor Amplifier

SWi1a

Fig.3 Component overlay.

PARTS LIST

AC POWER INPUT
15V 15V 0V

(Synthesiser version, 8R speakers)
Resistors ¥4 W carbon except where stated

R1,2
R3,10
R4,6,11,13
R5,12
R7,14
R8,15
RY,16

Potentiometers
RV1,2

Capacitors
C1,2

C34

C5,10

C6,11
C7,89,12,13,14

Semiconductors
IC1

1C2

1C3.4

LED1,2

B1

Miscellaneous
SW1

SK1,2

SK3,4

SK5

T1

FS1

Heatsinks for 1C1,2,3, and 4

1k2

82k

22k

68R

1RO, 1 W

100R, 2 W

8R2, 2W5 wirewound

100k logarithmic

2200u 40 V electrolytic
10u 25 V electrolytic

1u0 100 V PCB electrolytic
22u 25 V PCB electrolytic
100n disc ceramic

LM340T-15
LM320T-15
TDA2030H

Red LED

2 A bridge rectifier

DPDT subminiature switch
3.5 mm jack sockets (phono
sockets for GP version)

0.25 inch mono jack sockets
0.25 inch stereo jack socket
50 VA transformer, dual 15
V secondaries in series or
150-15 V type.

Chassis fuse holder with 1 A
fuse.

RIGHT
INPUT
FROM

BUYLINES"®

A kit for the stereo amplifier is available from Digisound Limited,
13 The Brooklands, Wrea Green, Preston, Lancs PR4 2NQ for
£22.20 inclusive of postage and VAT. The kit includes the PCB
and all listed components except transformer and case/panel.
Please specify synthesiser or general purpose version.

LED1

D2 SWib

Ironing

A final point to note is that comparatively heavy
currents will flow through many of the connections and it is
essential that they are properly soldered. The connections
requiring most care are those to ground where the large foil
area acts as a heatsink. This is eased by using a tinned PCB
but even then it is necessary to place the soldering iron
adjacent (not touching) to the lead to be soldered and allow
the area to heat up sufficiently prior to heating the lead and
applying solder to it.

After construction connect the transformer and switch
on. Gently touch each IC in turn. These should remain cool,
since the TDA2030 quiescent current to each is only of the
order of 50 mA. The LEDs will indicate whether the power
supply is functioning. If any of the ICs run hot at this stage
check the component placement and condition of soldered
joints. Next connect the speakers and if any hum is evident
check the wiring from PCB to panel components. Finally
connect the amplifier to an audio source to determine that
the module is functioning correctly.

Conventional Hi-Fi speakers should not be used in
conjunction with a synthesiser since single frequency tones
of more than a few watts can damage treble speakers. For
most purposes full range speakers with a nominal
impedance of 8R and a rating of 15 W will prove adequate.

o

e it e LU
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TOP PERFORMANCE,
QUALITY AND VALUE

Exnotien Bwoveey o K

PRE-AMP: KIT £85.50, BUILT £92.50

The most cost-effective pre-amplifier available. It provides a perfect match for any cartridge,
moving coil or magnetic and also accepts auxiliary and 2- or 3-head tape machine with'
outstanding technical performance from an elegantcircuit configuration. The kit requires no
soldering and 1akes only about 15 minutes. The module is available separately a1t £51.75,
We also have separate mains supplies for the pre-amplifier in kit form and ready-built, and
modules / hardware for moving coil head amps.

POWER AMPS: KITS FROM £100.50
BUILT £151.00 |

There are two stereo and four mono "domestic’ power amplifiers trom 45W to 200w/,
ohms, ready built or in kit form. The kits use built and tested printed circuit boards and
require only simple assembly and point-to-point wiring.

Exemplary specification includes 1.h.d. less than .01% at 1kHz, slew rate greater than
30V/uS, noise greater than 110d8, fully« protected against overload, unconditionally
stable

~ 45W channel; kit, P2, £100.50; built, 202D £151.00 j
1

HM 307 ..... £149
Single Trace DC-10MH2z
Plus Built-in Component
Tester

10W/channel: kit, P4, £126.00; built, 204D £185.00

/'POWER AMP MODULES AND SUPPLIES. \

QE 1708, 1704, £31.96 .
QE 1004, £20.69 ’ ‘

M1504, 1508, £35.79 M2603, £50.28 G i
N e iy amn, ta0.% | | Trigger Sweep Delay, plus Single
We offer a wide range of power amplifier modules to suit virtually any application with a LA Rt ol R & a-A R
performance that is unbeatable at the price. Using circuitry basically identical 1o our widely S__hb!. 8 ep Ddﬁ’laﬂ ‘w.-_.' v
acclaimed amplifiers above, they are available in both the popular 'L’ bracket versions for 60 A v g 2 i

to 170W "module rating’ for medium duty use and aiso in high dissipation formats using
separate heatsinks for ultimate reliability at up to 260W r.m.s. Matching power supplies
using toroidal transformers (available separately up 1o 500VA!) are available.

* EXCELLENT TRADE PRICES %

We also buitd rack mounting power amplifiers, sub-assemblies and special modules 1o
individual specifications. Please telephone with your enquiry.

NEW DELUXE SPEAKER KITS

BN

N\
AN

s
AN
SR

B
-

SYSTEM 1
£69.00

SYSTEM 3
£159

£89.00_ . .

PRICES PER PAIR INC. BAFFLES s
Have you wondered why the existing sources of speaker kits offer a bewildering choice of o — =/
systems, parucularly combinations of 200mm bass unit and tweeter? Don't they know
which ones are best? If so, why bother with the rest! Well we have sorted outthese super kits
0 you can order in confidence. knowing you get our full endorsement of their performance HM 812 ........ £1 '458 o
and value. The kits incorporate professionally fimished front batfles with the drive units
already mounted so alt the fiddly work is done for you. All thatis left 10 do is to make a simple ace per o
box. Crossover networks, foam and terminals are included. Systems 1 and 2 use a 200mm Dual Tr (o q HM 512 P'::: Prices U.K.
bass and 25mm dome tweeter from Son Audax, System 2 being a reflex design that we s‘m' Au‘_om."c Storage a List Ex. VAT
enthusiastically recommend. System 3 is a competitive 3-way |.B. using Seas bass and mid Variablé Persistence
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 Volt 250mm bass driver
with a 250mm ABR on the rear baffle (also supplied), a modified Peertess mid and Son
Audax tweeter. We will also be retailing selected drive units at competitive prices, e.g. Son
Audax 200mm bass, 208254 £13.50; 25mm tweeter, HD 100025, £9.00. ;‘-JLL DETAILS d HAMEG LTD.
All our prices include V.A T "and delivery. Export no problem — please send for a specific an H
quote by return. All equipment can be wired for 110V mains. Please send a large S.AE. or DISTRIBUTOR LIST 74-78 co“"‘gdon St.

doll.ar bill for our fult informanon and review reprints. contact: Luton, Beds LU1 1RX
PLEASE NOTE THE ADDRESS OF

OUR NEW LARGER PREMISES: Tel: (0582) 413174
\ 8 ALBION STREET, LEICESTER
82

SYSTEM 4
£359.00

Tel: (0533) 546198
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NOW OPEN
MONDAY-SATURDAY
9.30-5.30

MIcroprocessors. teletypes,
scopes. $19 gen’s, MOtOrs, pert
. keyboards,
blies + thousands of

s N
[~ v

=

GCOMPUTER WAREHOUSE

STOCK Now lest equipment,

SCOOP PRINTER PURCHASE Ltranstormers. power suppies.

equipment, 1C's, loolcs,ecsompone‘n::;;é;;::sm
PROFESSIONAL EQUIPMENT AT HOBBYIST PRICES l?ansistovs, microswitches, V D.U
SO LOW EVEN OUR COMPETITORS GASP! ——

other stock lines Just a mere fracm')n ot ﬁ:;;ast range, IS
displayed below 100’s of bargains tor ca
DATA DYNAMICS 390 TELETYPE ASR33 ICL TERMIPRINTER @ HERs
ASCII PRINTERS I/0 TERMINALS 300 BAUD TERMINALS sisore, London

Viaduct to

pheral

¥ Thornton Heath.
s N 1 minute from
ﬁ Thornton Heath
0 Station.
- >
-
: ) ;;g{g{g}ﬂr o SPECIAL OFFERS
- = HORIZON NORTH STAR
ql?:ki s £325 - CAR 56k ram, quad floppys
£135 + CAR + VAT quaranteed  £1795 + VAT
+ VAT £235 7 a7 g
Printer only version of the world famous Teletype Made under licence from the world famous GE Co. HEWLETT PACKARD
KSR33 but with the additional bonus of being . N The ICL Termiprinter is a small attractive unit with
housed in a special attractive sound proof case Fully fledged industry standard ASR33 data 'e'a s0 many features it is impossible to list them in the HP programmable calc.
which cuts down any mechanical noise to a mini- f§ minal. Many features including: ASCHl keyboar space available! Briet spec. as follows; RS232 £140 + VAT
mum. Also fitted is a unique data detect circuit and printer for data I/0, auto data detect circuitry, serial interface, switchable baud rates 110. 150,
which automatically turns the machine on and off RS232 serial interface, 110 baud, 8 bit paper tape 300, (30 cps}, upper and tower case correspond- BEARCAT 210
on receipt/end of data from the computer punch and ready for off line data preparation and ence type face, standard paper, almost silent run- Scanni X
Standard features such as ASCHl, 110 baud, and ridiculously cheap and reliable data storage. Sup- ning, form feed, electronic tab settings, suited for Canning receiver
RS232 interface enable direct connection to most plied in good condition and in working order word processor applications plus many more . 40512 Mh;
micros. Supplied in good condition and in working Options: Floor stand £12.50 + VAT features. Supplied in good condition and in work £140 + VAT
order. Sound proof enclosure £25.00 + VAT ing order. Limited quantity
N RAM AND EPROM STAR OFFERS * SUPERVALUE P.C.B. SPECIAL
MUSTEK, |NTE|., NEC, MOTOROLA 2716 Single 5v rail EPROMS £10.25 | Another great buy. Board contents
1.C. PRICES SLASHED! 2716 Three rait EPROMS £ 8.50 | .include 62 Digital [.C.’s all located in 14
== d 4116 16k x 1 200 n s RAMS 8 for £28.50 | pinD.l.L. sockets. Original cost over £90,
A massive purchase of brand new our price only £4.95 + pp 65p

“state of the art” data processing 64K x 8 DYNAMIC/STATIC RAM CARDS
equipment enables us to offer the A masterpiece of electronic engineering and our own advantageous pOWER SUPPLY UN'TS

following chips at never, and we mean buying enables us to bring you a complete memory system at a give- e .
negvgr t% be repeated prices. away price. Originally made for a large processor the RAM card has B”"‘::'"gt a sgs‘::“’;e;ze’;dy?r‘gmpﬁér?d r:zevu'frifé
bera P at— 960 many features, including on board refresh, internal parity generation gen S sdofp et’ - V il Costin
e Y0 G g5 2nd checking. Standard TTL inputs/outputs, +5, +12, —16v 3m39|eth ety e(‘;‘ pfrocesstérsgr gh th»vle . 9
oo P e a9 | supply rails and its effective STATIC capability make it useable with sel;veraf :’”563"13;0,90‘:2 ;no?g . inf:ludlijr?
A P'ogragmfr’\“ab; Peripharal Im"e‘rface B many CPU’s. A fast cycle time of approximately 400ns make this a | PHes featur SERLCS gy 9

i 5.00 + . lied | ith circuit switching regulators. Fully smoothed and regu-
8259A-8  Programmable Interrupt Control  £4.75 snip at only £12 £3pp. Supplied complete with circuits lated continucus outputs of: +5v @ 15 amps,

8755A 2Kx8 Eprom 16 1/0 Lines £34.50 +12v @ 3 amps, and —12v @ 3 amps all on a
2M6C62350P pecc Acé‘ fzng o TU?IBCZ-;..' 06 for 1100 P.C.B/heatsink measuringonly 12" x7.5" x 2.5",

5 M omms, Controller 4. Je U DETEINT L Supplied complete with circuit, transformer and
2102 1K Static 650ns Rams 8 for £5.25 ZNS061 B0y 800ma T018 27p each 4 for £100 EE %

s 266x8 Eprom B . , INAAA1 50y B amps T0220 45g each 10 for £400 | €3Sily removed smoke marks!  £34.95 + £2.50 car.
: AN :
W51o1 L1 256x4 Static Ram 450ns £4.95 C s and Transistors by C106D1 400 5 amps T0202 55 each 10 for £5 00

well known manufacturers and tully TRIACS
And Remember All Chip Prices /nclude V.AT. guaranteed. No fall outs. Comprehensive  G.E. 12 amp 600v T0220A8 95p each 10 for £8.75 KEYB AR D
dataon |.C.'s 15p per type AE.t 10 amp 400v ready mounted on 2§ x 2}

2N4351 N channel MOS FET heatsink £1.00 each & for £3.75
All above |.Cs are brand new or removed from new unused socketed
¢ 2N4352 P channel MOS FET LOW PROFILE I.C. SOCKETS LOW PRICE CHASSIS Y
P.C.8/s. Eproms supphied washed 60p each £1.00 per pair 8 0.1.L. 10p each 12 for £1.00 * ,
All full spec. and guaranteed HIGH VOLTAGE NPN POWER 14 DL Mp each 8 for £1.00 ) .

SWITCHING transistors BVcbo 600v 16011 Gold Plated mil grade 22p each & lor €108

BV 500v BVebo 15v 1ch 1.
SEMICONDUCTOR Pe 525 watts HFEQO mp o2 B o)L Toescntar (100

L J ideal invertors, etc TO3 £1.60 each 40 D14 60p each 2 for £1.00
GRAB BAGS 4 for £5.40 OTHER GOOOIES
. : - BF258 NPN 250v @ 200ma 45p each  2N3055(R.C A §5p each
Amazing valge.mlled semlcondug:lors, include 3tor€1.08 IN5343 RF output 40 voits. T watt up to 1000MH]
wansistors, digital, linear |.C.s, triacs, diodes, bridge I.R. BSB012 5 amp 100v bridge rec 7.0.555p each 0 for £500
recs. etc. etc. All devices guaranteed brand new, full P.C.mountlong teads 35p each 4 for INA3DA WNT20F E T rransistor 37p each 3 tor£100/ | & special bulk purchase enables us to offer the above keyboard at
spec. with manufacturers markings, fully guaranteed. €108 (M3I8ONISLB051 14 D 1L 2 watt AF amp B0p lowest ever price. 49 coded keys enceded into a direct TTL compatible
50 + BAGf2.95 100 + BAGS£5.15 IN4998 4 amp 100v P.C. mount diodes each 8 lor £6 00 7 bit output. Features such as delayed strobe. 5 volt D.C single ra
long leads 14p each 10 for €1 .10 CA30288 DC 120 MHZ dfferennal cascode amp operation and rollover protection make this an absaiute must lfor the
LM309K +5v 1.2 ampregulator £1 10 100 each 3 for £2 50 MPU constructor! Supplied complete with connection diagram and edge
each 6 for £5.35 CA3011 20 MHZ wideband amp T099 case 65p connector. at a secondhand
AGFA C10computergrade cassettescom-  each 2 for £1.00 T .00 + P.P.£1.60
Keep your equipment Coof and Reliable with our tested ex equipment pletewithlibrary cases6Bpeach, 10for£5.50 TmMs3114 DUAL MDS 128 bt static shift reg. DC rice of only
‘Muttin Fans” almost s(gem rupming and eas'l‘ly mounted. cAﬁv:r!:ble n IN4004 SD4 1 amp 400v diodes 7p 2.5 MHZ £1.50 each & lor £4 25 ’
two voitages. 110 V.A.C. £5.05 + pp BSp OR 240v A.C. £6.15 + pp each 18 for €1.00 s al in aftracti
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ASTROLOGUE

Over the years ETI has covered almost every aspect of spaceflight.
Now in the new regular series lan Graham keeps you up to date with
what's happening in the world of aerospace.

serious setback in May this year, when the Ariane
Jaunch vehicle ended up in the Atlantic Ocean two
minutes after embarking on its second test flight.

Ariane is the key to Europe’s future independence from
America and Russia in placing satellites in Earth orbit. It will
vie with the American Space Shuttle for business. Although
the European Space Agency (ESA) is supporting the develop-
ment and testing programme, once the hardware is proven
Ariane will have to pay its own way by charging customers to
carry their payloads into orbit.

The 200 tonne, three stage rocket first took to the air in
December 1979 at the fourth attempt. The first hold-up was
caused by excessive pressure readings in one of the four first
stage Viking 2 engines. In fact the engines were OK. The fault
was in the pressure sensor.

During the second attempted launch a fault appeared in
the on-board batteries. Again, a sensor was found to be respon-
sible. Unfortunately, this malfunction caused further delay by
damaging one of the third stage subsystems (helium
pressurisation). When Ariane finally got off the ground, its per-
formance exceeded the designers’ predictions, to the relief of
all concerned. Ariane was a success.

Test Launch

The second test rocket blasted off from the Guiana Space
Centre in French Guiana on May 23rd. Within a few seconds of
lift-off, pressure in one of the four first stage engines began to
fluctuate. Two of the remaining engines suffered the same
rapid pressure variations, which set up vibration in the struc-
ture itself. Eventually, the rocket broke up and blew itself to
pieces.

The wreckage has now been recovered from the Atlantic
mud and investigators have found a small metal identification
tag in a fuel injector in one of the engines, although it isn't
known if the tag was lodged in the injector at launch or during
the break-up. The investigators are also looking at several
other possible causes. The next test flight, originally scheduled
for November, has been postponed until the beginning of next

year

O ne aspect of the European space programme suffered a
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Hughes' News

This is the first chance we’ve had to look at the new
Hughes Aircraft Company Wasp anti-armour missile. It is one
of a new generation of ‘fire and forget’ missiles; that is, once
fired from an aircraft, the missile can carry on to its target
without any guidance from the mother aircraft.

Of its predecessors, Maverick had to be targeted by the
aircraft and could only be fired singly. Wasp can be fired
either singly or in swarms of ten or more, but its over+iding ad-
vantage is that the aircrew do not have to identify a target
before launch. The missile looks after all that itself. So, the air-
crew can send adozen Wasps on their way against a formation
of enemy tanks and make for home without contacting the air
defences. For that reason I'd guess Wasp will be a popular
missile with the aircrew who will operate it.
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In this artist’s impression, a swarm of Wasps has been launched in the general
direction of a formation of enemy tanks. The aircrew are already making for
home. Each missile then seeks out a target and attacks.

The Hughes Aircraft Company's Wasp air-to-surface anti-armour missile.
When the five feet long missile is launched, the wings flip out into the flying
position.
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An F-14 wing-tip camera catches a glimpse of the first airborne launch of the new upgraded version of the Phoenix air-to-air missile.

On Target

How does Wasp find its targets? Two sensors are under
evaluation — infrared and millimetre radar. Millimetre radar
has three main advantages over infra-red. Its high resolution
enables tanks to be distinguished from trees and buildings, it
uses very small antennae and it is relatively unaffected by
adverse weather conditions.

If a group of the missiles are fired at a number of targets,
they will each attack a different target. If they can find only
one target, it suffers a severe case of overkill. Wasp has a range
of six miles when fired from an aircraft with a ground speed of
500 MPH. Two rival versions are under development by Boe-
ing and Hughes.

AIMToKill

Earlier this year the US Navy’s new AIM-54C Phoenix air-
to-air missile was successfully launched from an airborne F-14.
It intercepted a drone aircraft target, passing well within the
‘kill” range, if the missile had been armed. The Hughes AIM-
54C, an improved version of the AIM-54A, carries a new digital
electronics unit which is more flexible and reliable than the
analogue unit it replaces. It also has a more effective target
detector.

This first successful interception was achieved over a
greater range than was possible with its predecessors. The F-14
launching aircraft travelled subsonically head-on towards the
supersonic QF4 fighter drone. In this launch, the Phoenix was
guided on to the target by radar returns from the F-14’s
weapon control system. Closer to the target, it can switch to its
own active radar system.

The upgraded Phoenix will become the US Navy’s
primary longrange air defence weapon in the 1990s.

ETI OCTOBER 1980

SHORTS

A spacesuit was destroyed by fire at the Johnson Space
Centre in April. Fortunately there was no-one in the suit
at the time, although a technician was badly burned. To
avoid a recurrence, a review board has recommended
several modifications to the high pressure oxygen
system and seals.

GEOS-D, the latest in a series of Geostationary Opera-
tional Environmental Satellites, is due to join its two
companions in Earth orbit as we go to press. The 12 feet
high by seven feet in diameter spacecraft will be launch-
ed from Cape Canaveral on September 9th by a three
stage Delta 3914 booster. Next month | hope to bring
you an in-depth report on this latest weather satellite
and the GEQS system.

In July’s Digest we brought you the sad news that the
Viking Lander 2’s batteries had run out of juice. The
latest news on the Viking population of Mars is that Vik-
ing Orbiter 1 has now reached the end of its supply of at-
titude control gas. Viking Lander 1 is the only member of
the foursome that is still functional.

We now know that the first Space Shuttle launch has
been postponed from November this year until at least
March next year. Next month Astrologue will look into
the political, financial and technical problems that have
beset the Space Shuttle from the start.
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FEATURE

MICROBASICS

In the second part of our new series, Henry Budgett takes the mystique out
of the inner workings of modern man’s best friend and contemplates the bits
and pieces necessary to makeitallwork. -

computer system in last month’s episode | shall now

move onto the actual microprocessor itself. Just as we
divided the computer up into a number of parts so we may
dissect the microprocessor. It is important to understand at
this early stage that the much-vaunted micro is merely a very
complex piece of electronic logic and is totally useless on its
own without the ranks of qualified engineers, programmers
and other allied trades, the supposedly mighty micro is an in-
comprehensible lump of high technology!

Having introduced the various component parts of a

Architectural Heritage

The average, general purpose computer can be divided
into a number of discrete elements as we saw last month. One
of these components is the Central Processing Unit or CPU and
this can be sub-divided still further. The microprocessor is real-
ly a totally integrated central processing unit; it still needs all
the other bits and pieces to make it perform as a computer.
Some of the later designs do incorporate internal memory

Fig.1 Block diagram of the internal areas of an 8080. The TEMP registers (*)
are used by the CPU internally and cannot be accessed. Figures in brackets
refer to the number of bits available in each register or latch.

8 BIT INTERNAL DATA BUS

DATA BUS
BUFFER/LATCH

areas and one or two even have self-contained programs, the
new SC/MP chip from National Semi with the NIBL BASIC
builtin being a primeexample.

The three main sections of the CPU are the registers, the
ALU and the control circuitry.

Taking them in order we find that the registers are a group
of storage units within the CPU. Some of these are available to
the programmer, others are used solely by the processor as
counters or storage locations. The most important of these is
the Accumulator. This register is used to store the data to be
processed by the ALU, a typical instruction being to add the
contents of some memory location to the Accumulator and to
hold the result in the Accumulator for further processing.
Many of the current families have other general purpose
registers fordatastorage — the 8080 has six forexample.

Flagging Already?

Closely associated with the Accumulator are anumber of
special registers called the flags. These are used to indicate the
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status of the ALU after an operation. Typical flags are ‘carry’
showing that an arithmetical carry has occurred, ‘overflow’
which simply shows that the number has exceeded the word
length of the Accumulator and a number of bits which in-
dicate the sign of the result in the Accumulator. There is also
one other register connected with the Accumulator and ALU
and that is the index register. This holds any offsets used in ad-
dressing orindexing and its inclusion is machine dependent.

The processor also requires a number of special registers,
the instruction register and the program counter being two
typical examples. These both have a ‘double word’ capacity,
that is they can hold a full sixteen bit address. The contents of
the program counter are always one in front of the address cur-
rently being used. This is in order to allow subroutines to re-
join the program at the right place. When multiple subroutines
are used, these addresses are heldin a LIFO memory area call-
ed the stack. Some processors have a built-in stack which
allows only a certain number of subroutines, whereas others
use a dedicated area of memory, which can be, in theory, as
large as you like. .

All the stored information in memory is, until decoded,
garbage. The instruction register performs two tasks in that it
not only holds the currently selected address contents but also
decodes them to see if they are valid instructions or data. This
is usually done by a mask programmed ROM (Read Only
Memory) which has all the valid instructions stored in it. The
reason for coding the instruction set into a ‘microprogram’
are twofold. Firstly, it makes the control circuitry much
simpler and, secondly, one can, in theory at least, change the
instruction set of one’s processor. As an example of this there
are some 20 extra codes built into the Z80 CPU that are not
mentioned in the manuals. Apparently they are not all
guaranteed to work on all Z80s. Anyone know what they are
andwhat they do?

Cycling Around

All the processes of control are under the charge of a cen-
tral clock which synchronises the various happenings within
the CPU. Some processors require a two phase clock, others a
single phase, but in almost all cases the clock must be crystal

N
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controlled. The reason for the accuracy needed is that, if one is
to expand the system further than the basic CPU and its
associated support circuitry, the clock must remain stable
under variations of temperature and varying loads. Computer
buses are fairly capacitive and can, over reasonable transmis-
sion distances, turn a nice square wave into a very unpleasant
object indeed. The fundamental speed of the CPU is governed
by the clock frequency. The original 8080 ran at 1 MHz and the
8080A, because of improved internal circuitry, runs at 2 MHz
and will, therefore, process at twice the speed. However, and
this is a common misconception, the actual CPU doesn’t pro-
cess at these speeds because of a number of reasons.

The most obvious reason is that the ALU is a serial device,
that is it takes one bit at a time rather than processing the en-
tire word. The second reason, which | will elaborate on in a
minute, is that one has to perform a number of discrete opera-
tions within the chip just to get the information in a place
where it can be processed and this takes time. All these opera-
tions are performed in cycles, the fundamental unit of time
taken to fetch and execute a single instruction. On inspection
of a data sheet on your chosen micro you will find this time
quoted in terms of the number of clock cycles taken. All other
instructions are then specified in the number of cycles that
they take.

State Visit

To further explain this concept of instruction cycles let’s
take a look at the various types. The basic.FETCH cycle, also
known as the M1 cycle, is made up of four states. During the
first three, the processor fetches the instruction from the
memory location indicated by the program counter. The
counter is at this point showing the current location and has
not been incremented. The fourth cycle is taken up by
decoding the instruction. An example of this is the instruction
to add the contents of a register to the Accumulator. If we wish
to access a memory location rather than a register, we will
have to perform a memory read, which requires an extra
machine cycle. Say we wish to add the contents of a given
memory location to the contents of the Accumulator. The se-
quence of operations is as follows: the processor extracts the

ARITHMETIC ‘A

DMA
Fig.2 Functional block diagram\m‘a CPU. This represents the minimal con-
figuration you would expect to find. You could implement this (for fun) in
discrete logic elements and see how it worked. It makes a good demonstration
piece for schools and colleges.
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FEATURE ' Microbasics

single byte instruction from the memory location given in the
program counter; this takes three states. This is decoded and
the processor sends, as an address, the contents of its H and L
registers. The data word returned during this cycle is held in a
temporary register inside the CPU and we have now used six
states. The final act of adding the temporary register contents
to the Accumulator takes a further state making seven in all, or
two cycles. The longest operation of all, in 8080 code, takes 16
states or five machine cycles.
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0/ 0 MEMORY or EXECUTION
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HLTA WO

MEMR M)
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Fig.3 Timing diagram showing the various states that can make up a machine
cycle: The vertical arrowed lines indicate information access states.

The Ins And Outs

The final section of our look at the internals of a CPU is the
connections you can make with the outside world. Generally,
the CPU is housed inside a DIL package with some 40 legs.
Under normal circumstances, assuming the standard eight bit
CPU, we will have 16 pins for the address bus, eight pins for the
data bus and 16 pins left to play with. Just what you do with
them depends on the kind of CPU you have, but let’s take a
close look at the pins on an 8080.

Having already mentioned the address and data bus, we
only need to say that the data bus is a bi-directional system
and is capable of tristate operation. It can assume a high im-
pedance state, which is neither a logic zero nor one and this is
used under some special circumstances, which will be men-
tioned next month. Four further legs can be allocated to
power; the device needs £5V, +12V and ground. Yet two
more legs can be allocated to the required two phase clock,
leaving us ten possible control signals to communicate the
state of the device to the outside world. These are SYNC,
DBIN, WAIT, HLDA, INTE, READY, HOLD, INT and RESET.
Taking these in order, the SYNC indicates the first state of each
machine cycle, thus acting as a synchronisation signal, hence
the name. The DBIN signal tells the outside world that the CPU
can accept data. It should be used to externally enable the
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transfer. WAIT is an indication that the CPU has entered a
WAIT state, triggered by pulling the READY line low before
the second state time. This causes extra states to be added to
the cycle time for as long as the READY line is held low. The
process is often used in situations where the memory or device
currently being accessed is slower than the processor.

Our next signal, WR, is provided for the synchronisation
of external transfers. These include memory and /O opera-
tions and it is the converse of DBIN. There now follows a
group of controls, which are concerned with things called in-
terrupts. An interrupt is the computer equivalent of a tap on
the shoulder and is used by peripheral devices to tell the pro-
cessor that they are ready to be looked at. The INT line must
be set high to tap the computer on its shoulder, but this will on-
ly work if the INTE line has been enabled previously. Inside the
CPU, the interrupt is signalled by a status bit being set and the
external device must put its instruction onto the bus in order
for any action to be taken. The HOLD line is concerned with
direct memory access and as such we shall not dwell on this
until next month. The HLDA is merely an indication that the
CPU isin a HOLD state. Finally we have the RESET line which,
as its name implies, does. The signal will restore the CPU to the
first state of a machine cycle and it also clears the program
counter. It is essential to start all the power up sequences with
this signal otherwise you never know what you may find
yourself doing! It is also worth noting for all those sceptics
among you that pressing RESET does not destroy all your
registers, it merely sets you back to the beginning without
destroying your program unless the person who programmed
the monitor on your system clears the memory as the first
operation, Whoever said that programmers were logical

anyway.
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D7 Qe 6 35 O Ag
D3 Oedd 7 34 |0 ag
D2 oO=ds 330 a;
D1 Oed 9 8080 3210 ag
Do O<+ 10 31+0 ag
-sv o— 11 30 |0 a,
reseT O+ 12 29 0 A3
HOLD O+ 13 28 O +12v
INT  O—{ 14 27 =0 A2
#2 0+ 15 26 [0 A4
INTE O] 16 25 =0 Ag
DBIN O<{ 17 24 =0 wait
o 8:1 18 23 fe—O READY
SYNC 19 22 f=0 1
+sv  O= 20 21 [0 uipa

Pin designations of the 8080. Developed by Intel, fathers of the micro, it is still
regarded as the workhorse of eight bit processing. It also spawned the 780,
probably the most powerful eight bit chip using current technology.

Coming Soon

Next month'’s slice of bits will investigate the thorny topic
of memory devices and show you the way in the ROM-RAM
jungle as well as telling you how to ignore your CPU altogether
andreally make things work fast. ETI




The amazing Videograph, as featured recently in'Electronics
Today International, links your Hi-Fi with any Colour TV to
produce a Fantasia of hypnotic visuat effects. The system
displays stereo music as brilliantly coloured waveforms
against an ever changing background. For the technically-
minded, a square-wave signal generator is built-in,
permitting advanced demonstrations of transient response
etc. Truly the ultimate accessory for any Hi-Fi system!

piy kiToNLy £33.95

Case & Controls £15.95
or READY BUILT £69.95

WILLIANM

STUART
SYSTEMS Ltd

All pnces
include VAT
and postage

Dower House, Billericay Road,™ ypeq
Herongate, Brentwood,

Essex CM13 35D

Telephone: Brentwood {0277) 810244

over the whole audio band.

ordinary transistors do.

of having built it yourself.

O.K.

BOMB PROOF

POWER!

The WINTON is still the OUTSTANDING KIT ACHIEVE-
MENT of the decade. Using POWER MOS-FETs in the OUTPUT
STAGE it provides 50 + 50 WATTS at less than 0.1% distortion

The Power MOS-FETs we use are practically ‘Bomb Proof’ without
the need for distortion introducing protection devices, or as some
coyly name them “‘Thermal Overload Cutouts.”” Our MOS-FETs
don‘t suffer from thermal runaway or secondary breakdown as

Requiring around twenty hours to build you finish up with an
amplifier which is equal to, or better than ready-built designs
costing upwards of £600, and you have the enormous satisfaction

A 12p stamp will bring you the full details or better still, send your
cheque for the best amplifier kitaround. POWER MOS-FETs RULE,

COMPLETE KIT of all parts necessary to build the P.W. WINTON
................. £133.50
Order with complete confidence {C.W.0O. only please) from:

T.& T. ELECTRONICS (Dept. E)
Green Hayes, Surlingham Lane, Rockland St. Mary
Norwich NR14 7HH. Telephone 05088 632

PRICE INCLUSIVE OF V.A.T. & CARRIAGE
Callers by appointment only

OHIO SCIENTIFIC
SUPERBOARD 2

{ 50ZH BLACK AND WHITE VERSION
£159.95 + 15% VAT POST FREE
'50HZ COLOUR VERSION £205 + 15%

VAT. +

THIS UNIQUE SPECIAL OFFER
If bought with superboard or
colourboard these items are at the
reduced prices shown first. Also
sold separately at the bracketed
prices. Add 15% vat. Modulator and
power supply kit £7.95 {(£11). 4K
extra ram £20 (£24). Display ex-
pansion kit approx 30 lines x 54
characters £15 (£20). Case £23
{£28).Colour conversion board
fully assembled £45 (£45). Cas-
sette recorder £13 (£185). Extended
monitor £20 (£20). Assembler/Edi-
tor £25 (£25). 610 Expansion
Board £160 {£180).

BEEREREES
B EEETET T

SUPER PRINT 800MST

The ideal impact matrix printer for Superboard,
UK101, pet, apple, trs80, mz-80k. 60 lines/minute.
N 72, 80. 96, 120, and 132 chr/line. Tractor and friction
The brilliant new Japanese computer which is beat- § feed. Graphics and user definable chr sets. R5232,
ing the hell out of PET. 20K ram expandable to 48K. | 20ma. IEEE488 and centronics /0. SPECIAL
Built in VDU screen. music function and OFFER: - Supplied with free word processor.
Displays 40 characters x 25 lines and 80 x 50 [ gprogram and interface components £3589 + 15% VAT

graphics. £485 + 15% VAT.

SWANLEY ELECTRONICS

Dept. ETI, 32 Goldsel Rd., Swanley, Kent BR8 8EZ.

Mail order only. Please add 35p postage. Prices include VAT unless stated Lists 27p post
free. Overseas customers deduct 13%. Official credit orders welcome.

TV GAMES
AY-3-8650 chip
£3.00, kit £5.28.
Stunt cycle AY-3-
8765 chip £9.14, kit
£8.98. 10 game pad-
dig 2 AY-3-8600 chip
£5.95, kit £7.03.
Modified shoot kit
£5.28. Colour gen-
erator kit £9.95.

MAINS TRANSFORMER

6-0-6v 100ma BOp, 1122 £2.80. 9-0-9v 75ma 80p,
la £2.40, 2A £3.94. 12-0-12v 100ma 99p, la
£2.90. 15-0-15v la £3.15.

JC12 AND JC20

Integrated circuit audio amplifier chips with data
and printed circuits. JC12 6 watts £2.08. JC20 10
watts £3.54

CgNTlNENTAL SPECIALITIES PRO-
D

EXP300 £6.81. EXP350 £3.82. EXP325 £1.84.
EXP650 £4.14. EXP4B £2.64.

STABILIZED POWER KITS

TTL computer supplies 5v 2a £7.44, Sv 4a
£12.80. 8-way types 3/4 2/6/712/9/12/15/18v 100
ma £2.80, 1a £6.50, 2a £9.84. Variabie voitage
models 2-18v 100ms £2.80, 1-30v la £8.75,
130v 2a £12.10.

PRINTED CIRCUIT MATERIALS

PC etching kits:— economy £2.42, standard
£4.78. 40 sq ins pcb 45p. 11b FeC1 £1.50. Etch
resist pens: — economy 50p, dalo 84p. Drill bits
1/32" or 1mm 34&p. Etching dish 92p. Laminate
cutter £1.20.

BI-PAK AUDIO MODULES

AL30A £4.53. PA12 £8.31. PS12 £1.75. 7538
£2.70. S450 £27.90. Al60 £5.82. PA100
£19.24. SPM80 £5.26. BMT80 £6.08. Stereo 30
£23.94. ALBO £8.56.

COMPUTER GAMES

New Sensory Chess Challenger 8 £109. Chess
Challenger 7 £75. Chess Champion 6 £49.95,
Checker Challenger 2 £33. Star Chess £82. Atari
Video computer £129. Cartridges £14.85 (ex-
cept chess £43.95, backgammon £33.95 and
space invaders £27.50). Special offer: - Video
computer plus space invaders £146.

S-DECS AND_T-DECS
§pec £3.79. T-Dec £4.59. 16 dil adaptor

COMPONENTS

1N4148 0.9p. 1N4002 3.1p. 2114 memory chips
low current 300ns £3.45. 723 14 dil 33p. NES55
8 dil 24p. 741 8 dil 18p. bc547, bc549, be182,
bc184, bc212, be214 8.5p. tip 32¢ 38p. tipdic
40p. bd132 27p. Fuses 20mm x 5mm cartridge
.15,.25, 5, 1, 2, 3, 5a quickblow 2p. Resistors 5%
4W E12 10R to 10M 1p, 0.8p for 50+ of one
value, Polyester capacitors 160v .015, .068mf
2.8p, 047, .1mf 4p, 01mf 3p, .022, .033mf 3.3p,
15,.22, .33mf 4.9p, .47mf Bp. Polystyrene capa-
citors E12 63v 10 to 1000pf 3p, 1n2 to 10n 4p.
Ceramic capacitors 50v E6 22pf to 47n 2.5p.
Electrolytic capacitors 50v .5, 1, 2mf 8p, 25v Sp,
10mf 8p, 16v 22p, 33mf Bp, 47, 68mf Sp, 100mf
7p. 330, 470mf 9p, 1000 mf 11p. zeners 400mW
E24 2v7 to 33v 7p. Preset pots subminiature
0.1W horiz or vert 100 to ZM2 7p. Potentio-
meters V4W 4K7 to 2M2 single 29p, dual 71p. 18"
red LEDs 9.7p. IC sockets 8 dil 8.7p. 14 dil
10.1p. 16 dil 12p.

BATTERY ELIMINATORS

3-way types with switched output and 4 way
multi jack:- 34V2/6v 100ma £2.87, 6/7"2/%v
300ma £3.14. 100ma radio types with press-
stud connectors 9v £3.77,6v £3.77,412v £3.77,
9+9v£4.99, 6+6v £4.99, 412+412v £4.99. Cas-
sette recorder mains unit 7 /2v 100ma with 5 pin
din plu% £3.77. Fully stabilized type 3/6/72/9v
400ma £6.50. Car convertors 12v dc input, out-
put 7V2v 300ma £1.19, output 3/4V2/6/7/2/9/12v
800ma £2.76.

BATTERY ELIMINATOR KITS

100ma radio types with press-stud connectors
4lov £1.49, 6v £1.49, 9v £1.49, 412441y
£192, 6+6y £1.92, 9+9v £1.92. Cas-
sette type 712v 100ma with din plug £1.49.
Heavy duty 13-way types 412/6/7/8Y2/11/13/14/
17/21/25:28/34/42v la £5.52, 2a £8.80. Car
convertor input 12v dc, output 6/7%2/3v la stabi-
lized £1.35.

SINCLAIR PRODUCTS

A 3 3
g » \
& P
- SR J

SC110 10MHz oscilloscope £144.95. PFM200
£51.95, case £2.07, adaptor £4.20, connector
kit £13.95. Microvision TV £89, adaptor £6.88.
PDM35 £34.23, adaptor £4.20, case £2.07.
Dm350 £76.70, DM4as0 £102.17, DM235
£55.55. Accessories for all 3 modeis:- re-
chargeable battenies £7.99, mains adap-
toricharger £4.20, case £8.90. Enterprise prog
calculator £19.95. TG105 £87. TF200 £150.

i\
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‘TUSCAN’ FROM TRANSAM

Take a step up toyour next Computer!

THE CONCEPT

How many waysare there tobuild an S100system? Not
many, and all expensive. TUSCAN changes all that.

Five S100 boards on one single board —just for
starters. Plus five extra slots for future expansion.

What a combination! Z80 and S100 with the
TRANSAM total package of system and applications
software.

How do we do it? Our prices start at £195 and you
can build up in easy stages toa fully CP/M compatible
disc based system. Something to think about!

THE HARDWARE
The first Z80 single board computer with integral 5100
expansion. British designed to the new IEEE (8 BIT)
S100 specification, the TUSCAN offers total system
flexibility. A flexibility available now.

The board holds the equivalent of a Z80 cpu card,
8k ram, 8k rom video and [/0 cards with 5 spare
S100 expansion slots and offers a price/performance
ratio which is hard to beat.

Just compare our price withacommercial S100 ten
slot motherboard with this specification.

THE SOFTWARE
TUSCAN offers the user the choice of system monitor,
editor resident 8k basic, resident Pascal compileror full
CP/M disk operating system. All options are upwards

ETI OCTOBER 1380

compatible and fully supported with applications
software. Both 5%'" and 8" drives are supported in
double density.

THE PACKAGE
TUSCAN is available in kit form or assembled. With
several hardware and software options to suit your
requirements and budget. Attractive desk topcase also
available holds 2 x 5!"' Drives

TR ANSAM|

NOBODY DOES IT BETTER!

Send to Transam Components Ltd.. 33/61 Theobaid « Road. London Wl

[ am interested in the TUSCAN Z80 based single board compute i
I with S100 expansion and enclose a S.AE. for further details I
| Nam - :
| Address |
[ Telephone |
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ELECTRONICS
TOMORROW

A spanner’s not much help when your computerised fuel injection system
dies. Dave Raven of Metac Electronics reports on the quality control that
keeps your chips up to scratch, with a footnote on hand-held games.

hile we must welcome the arrival of new electronic
w circuitry in everyday products (cars, sewing

machines, food mixers, etc), electronic failures
always seem much worse and more difficult to put right. The
difficulty now in making temporary repairs to an item, which
has been transformed into a solid block of plastic containing
a thick-film circuit, is underlined to the stranded motorist
when he is out in the pouring rain.

My own recent experience of this occurred miles out in

the countryside. | was directed with my faulty alternator to a .

small holding, miles from anywhere. The gentleman who at-
tended to me was clearly an expert, despite outward ap-
pearances and disused cars littering his yard. A small
workshop/caravan was crammed with used starter motors and
dynamos. With the precision of a brain surgeon, he diagnosed
my faulty alternator (a diode in yer alternator) and immediate-
ly commenced stripping it down and replacing the faulty com-
ponent. With an elaborate piece of home made test equip-
ment, which put Heath Robinson to shame, he tested the alter-
nator on the bench under full load. While watching this rustic
genius | felt assured that, even with the advent of
microprocessors this man will survive. But what of all the
other indispensable backyard mechanics who are willing to be
called out on breakdowns at 9am on a Sunday morning? If you
happen to be equipped with an elaborate computer-
controlled fuel injection system, then just try and sort that out
mate.

Quality Control

The whole elaborate procedure for the quality control of
precision electronic equipment is now becoming of vital im-
portance. If electronic products are to achieve the same
reputation as earlier mechanical products, which appear to go
on forever, it is necessary that they are produced to the same
high standards. Electronic products properly tested can
achieve very high levels of quality and reliability as any airline
pilot or astronaut will testify. The term quality is used to ex-
press our leyel of satisfaction with either goods or a particular
service which we use. The notion of quality becomes more
ambiguous when we must express our satisfaction with a par-
ticular instrument after we have used it through several mon-
ths. Even if the qualities noticed during the first few months
have deteriorated, the product must remain within the
specification during its useful life. The measurement of the
deterioration of quality of a batch of instruments is when we
start to examine the probability of failure or its reliability. A
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COSsT

PRODUCT & AFTER
SALES SERVICE

PRODUCT

AFTER SALES SERVICE

OPTIMUM RELIABILITY

Fig.1. The optimum reliability, considering the cost of the product and the
cost of repair during the after-sales service period.

reliable instrument is one which maintains its performance
throughout its useful life. A product’s reliability can be defin-
ed within exact limits by the manufacturer and, naturally, the
higher the product’s reliability, the higher the price is. The
reliability of an instrument is in the mathematical sense of the
term — the probability of good functioning within clearly
defined performances, in a given time period, under condi-
tions of normal use. This reliability, in the form of probability,
is expressed by the quotient of the number of instruments still
working at the time of the test divided by the number of in-
struments initially put into service, when this latter tends
towards infinity. The following formula can be used to
calculate reliability:-

Reliability = No. of instruments working correctly at time of
test/No. of intruments initially put into service.

Failure Rate

The other factor which is linked closely with reliability is
the rate of failure. This parameter represents the speed with
which the products cease to work correctly. The rate of failure
in terms of time can be expressed graphically as a (bathtub)
curve, which can be divided into three parts. The first part in-
volves early failures which arise during the first few months.
The second part involves random failures, with a constant rate
of failure. No physical or chemical procedure can eliminate
them and this is of prime importance to electronic products.
The last part involves failures due to wear, signifying the end
of aproduct’s lifetime,
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NEWS

Image Projection

The failures which occur during the first few months are
particularly unwelcome, since they do much to tarnish a sup-
plier's image. They are also very expensive to deal with. The
reliability tests which a watch would need to undergo if we are
to meet the requirements of the Swiss Industry Standards are
divided into two categories:-

1. Performance and quality tests.
2. Accelerated life tests simulating wear.

Testing Time

The example below is the type of performance that elec-
tronic watches must undergo if they are to reach an accep-
table level of quality for the Swiss (and, indeed, Metac). Con-
trol for good functioning of all external controls accessible to
the wearer, such as time setting, second stop, rapid corrector,
etc; measurement of trimmer adjustment range in positive
and negative areas; measurement of supply voltage at which
the watch ceases to function correctly; measurement of cur-
rent consumption and calculations of performance in terms of
type of battery used; measurement of the performance devia-
tion of the watch, expressed in seconds per day as a function of
the supply voltage variation; determine the effects of
temperature variation on the quartz crystal and the integrated
circuit; measurement of the watch’s resistance to thermal
shocks and determination of the watch’s resistance to
magnetic fields.

Note: a watch can be termed anti-magnetic if it
withstands without damage three passages in a magnetic field
of 60 Qersted. A watch can be termed antishock if it
withstands without damage two shocks corresponding to a
fall from a height of one metre on a hard wood floor; the inten-
sity of such a shock is around 5,000 g(1 g = unit of gravity ac-
celeration).

}
FAILURE RATE

TIME

Fig.2. The bathtub curve shows the rate of failure of a product in terms of time.
1. Early rate of failure; 2. Random failures, with a constant rate of failure;
3. Failures due to wear.
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Hand-held Games

Electronic games have been with us now for the last three
years and are continually growing in their sophistication. The
early TV game chip with its four simple games proved to
quickly become a bore and probably ended up in the bottom
of the toy cupboard the day after boxing day. Space Invaders
and the other microprocessor based games, which until now
were only to be seen at fun-fairs and in the local pub, are soon
to emerge as portable hand-held games, which will easily fit in-
to the Christmas stocking. The only viable way to produce
really high technology microprocessor chips is in large
volume. Once all the production problems are solved, the
manufacturer starts to crank the handle and out spew millions
of chips. Since rockets, machine tools, etc cannot consume
very many chips in peace-time, the industry requires a volume
product, whichwill soak up all this excess production.

Software In Hand

Now that chip shortages (which probably held back this
product last year) have been overcome, the relatively simple
task of assembling hand-held games will ensure their success
this Christmas in a big way. Over 500 different hand-held
games are being produced. However, reports from the Far East
indicate that only a small number are up to standard and will
be acceptable to the UK market. Finding a suitable game,
which does not quickly become a bore, is a major headache
for designers. The chip manufacturers are Texas Instruments,
AMI and General Instruments in the main and these com-
panies expend a considerable effort in writing software for
hand-held game microprocessors. It still remains a very high
risk business, however, and manufacturers and importers will
try hard to ensure that they do not have large stocks remaining
after Christmas.

Moving Pictures

Trends in hand-held games are in the direction of more
LCD games than the LED type. These will last 20 to 30 hours
compared to only three to five for LED ones. The use of
fluorescent tube and larger memories are also expected
developments. The drawback with LCD hand-held games is
that they must have a combination of driver and LCD display.
Companies in Hong Kong are working on this to produce the
combination of chip and driver which makes players move on
the display. The final touch will be a single chip direct drive
microprocessor for LCD games. The standard type of LCD
display has between 128 and 256 dots and the players and
balls are mere blips on the screen. it is, however, hoped soon to
produce a program of more than 600 dots and the LCD
microprocessor will have drive capability with good resolu-
tion. Hand-held game trends are also moving towards devices
that produce sounds. An example of this is sound producing
microprocessors, which produce musical sounds in toys, or
screeching wheels and engine sounds for toy cars. ETI




\® TELEPHONE:
UXBRIDGE 55399

BELECTRONICS

PCB OFFERS
{1A) 100 bit shift register PCB,
115mm X 94mm containing 9 X
7491, 6 X 7496 and 1 X 7441
Terrific bargain 85p. p&p 30p.
(1C) PCB 215mm X 290mm 12
X TMS 3122J (or sim.) Hex 32-bit
Shitt Reg. + 39 ICs. £2 + 50p
p&p {limited stocks).

MPU CORNER
2122 {200ns). £3. 2114 (450ns)
£4.50.
Texas Instruments. 271b single rail
Brand new. Full spec. £9.95 each
p&p 25p. 2708 (400ns) £4.50.
74125 for £1 + p&p 25p.
MK 1002P (dual 128 bit Shift Reg}

35p.
LM711CH (Voltage Comparator)
30p.

(All Full Specy
2526 Character Generator {64 X 9
X 9) £2.95 + data & p&p 25p
international rectifier SOL|D
STATE RELAY type A2402. Out-
put 240 VAC 2.5 amps input 90-
240 VAC/45-200 VDC £6.00
p/p 25p
D TYPE CONNECTORS
15 Way: wirewrap plugs only 75p.
25 Way: ribbon plugs PCB moun-
ting £1.40.
25 Way: sockets (solder) £1.40.
50 Way: skt {wirewrap) £1.65.
50 Way: skt £1.45, p&p 25p.
COVERS
25 Way: 75p (plastic), p&p 25p
37 Way: 90p (plastic). p&p 25p
DISPLAYS
HP 5082 4 digit DIL display full
spec £1.50 each, p&p 25p. Large
quantities POA
MAN 727 seg CC £€1.25, p&p
25p. Burroughs Panaplex 9 Dig. +
skt and bezel £1.00, p&p 25p
LED 3 Digit DiL 55p, p&p 25p.
Bowmar 9 digit 1 in LED with red
bezel. (As used in calculators)
£1.00 + 25p p&p
SUPERSAVER
Ribbon Cable Headers 16 DIL
Jermyn, gold plated, with cover
45p, 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
LED displays, full spec 50p each,
p&p 2bp, large quantities POA.

SUPERSAVER 4
HYBRID SYSTEMS DAC 371-8 8
Bit, Dil packaged., ideal MPU users
with data, £2.95, p&p 25p

SUPERSAVER 5
Battery eliminator 6VDC
200MA 240V AC input ideal for
calculators, radio, etc., give
away price 95p each. Larga
quantities P.O.A.

SUBERSAVER 6
RS 338-383 Miniature Decade
Thumbwheelswitch. £1.65, p&p
25p

SUPERSAVER 7
SN74116 Dual 4 Bit letch 75p,
p8ip 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 sach p&p 25p.
SUPERSAVER 9
5 digit 7 segment DIL LED 117
displays 4 tor £1.50 p/p 25p
SUPERSAVER 10
9 way male/female connector
ELCO 8129, 0.1 inch pitch, gold-
plated PCB mounting, ideal for
bussing two PCBs together
Superb value, 35p, p&p 25p
SUPERSAVER 11
7415266 50p. 7415245 £2.40.
74L5240 €1.00. 745260 35p.
P&P on all above 25p
SUPERSAVER 12
TMS 3128NC Static shift register,
£1.50, p&p 25p.
SUPERSAVER 13
PL259 (UHF} Elbow Connectors,
50p each, 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 ot 14 €2.50, p&p
25p.

SUPERSAVER 16
Yet another star bargsin. Astec
UM111E36 modulator 65p each,
p&p 25p

LEDs (Full spec.)
TIL209. red 10p. 0.2in. red 12p.
0.2in. green 28p. 0.2in, yellow
28p.
RL54 red Axial lead. 15p.
P&P on all above 25p.
VERNITRON Ceramic tilters type
FM4 10 yMHz 45p, p&p 25p
TRANSISTORS, BD236 40p,
BC183L 10p, BF195 10p, SGS
2N3055 30p, p&p on all 25p
TBA 8108, with data, 85p, 4-way
Dil switches, 75p. 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, esplosion, laser 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 600ufF
at 10v, 160uF at 25v. Axial tead. 2
dozen for £1 + 25p p&p
MIN{ FANS 80mm X 80mm
approx. 115v. Brand new, £4.50
+ £1.00 p&p.
IEC mains chassis plug 75p suit-
able socket 35p, p&p 25p.

VEAWAY
22 pin low profile dil socket,
gold plated.
12p EACH
p&p 25p

pR 05 oM
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Just arrived. ITT 2082 Data
Modem. Brand new and boxed,
with manual. 600/1200 Baud.
Data Modem to CC ITT. V24/
RS$232C. Channel centre
frequencies 1300 and 1700Hz
{600 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
fungtions. Some of the best
equipment we have ever
obtained. £115.00 each, p&p
£3.00. (Fraction of original
cost).
IC HOLDERS (Low-profile)

8Dl 12p 14 Dil 15p
16 Dit 17p 18 Dil 20p
22 Dil 28p 24 Dil 35p
28 Dil 45p All p&p 35p

WE STOCK a vast range of TTL,
CMOS, some 74LS. MINIATURE
TOGGLES, etc
PSUs. We have a large stock of
power suppiies at very realistic
prices {callers)
RELAYS
ITT 700 ohm Single pole
changeover, 45p. 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
50p; p&p 25p.

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

Centronics secondhand printers,
various types {0/ h), phone for your
requirements.

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.
VAT.

MEMOREX 651 dual disk drives
complete with power supplies and
tormat electronics (sorry, no data
as yet), £350 each inc. of VAT

B tswah Wieoss

Recordacall telephane answering
machines (GPO line matching
transformer removed) sold as is
trom £2 to £10 depending on
condition. Fitted with very nice
standard cassette deck. With
circuit diagrams. SORRY BUT FOR
CALLERS ONLY

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

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

BURROUGHS keyboard, 96 key
station. On-board cyrstal and
TTL. Brand new and boxed.
500mm X 190mm. At the time
of advert no data. No keytops at
all. Clare pendes. Reed
switches. Bargain £12.00 each,
p&p £1.00.

PLEASE DO NOT ORDER GOODS
FROM OLD ADVERTS. PHONE
BEFORE ORDERING

SURPLUS STOCKS
PURCHASED
FOR CASH

LB ELECTRONICS

11 HERCIES ROAD
HILLINGDON, MIDDLESEX

UB10 9LS, ENGLAND

All enquiries s.a.e. please

New retail premises, now open
Mon. Thurs, Fri, and Sat, 9.30-
6.00 Lunch 1-2.15 weekdays
Closed all day Wednesday. We are
situated just off the A40 opposite

Master Brewer ALL PRICES

INCLUSIVE

OF VAT

UXBRIDGE
55399

All components full
spec.

DANGER from RADIATION :r:paved OUR

WITH

RADIATION DETECTOR

Recommended for:
fence, Fire, Police, Hospital
& Medical use

available.

Principle:

of charge on the system

per unit time.

Construction:

removed for reading

General Information:

Pocket dosimeters provide an accurate, reliable
and immediate method of measuring the integrated
dose of radiation received by those exposed to
ionising radiation. The dose may be read at any time
and in any place, providing a source of light is

Features:

@® These units will read automatically
the amount of radiation in the air

The dosimeter is.an ionisation chamber type using
a quartz tibre electroscope as the indicating element .« & This instrument is on|y a little Iarger
A microscope is used to project the image of the
moving quartz fibre element on to a graticule scale.
The quantz fibre is mounted on a wire electrode, which
in tumn is supported by a high quality insulator. When
the instrument is charged, positive charges distribute
themselves over the wire electrode and quartz tibre
causing the fibre to bend away tfrom the electrode. The
fibre will take up a position depending on the amount & Weight less than 3 oz.

When the surrounding air in the ionisation
chamber is ionised negative ions will be attracted to @ Contains three lenses
the positively charged electrode thereby reducing its
charge. The resulting fibre movement will be related
directly to the quantity of radiation producing the N
ionisation. The fibre movement can thus be calibrated L Fu”y CharQEd' tested and guaran
directly in roentgen units and the rate of movement of
the fibre will be proportional to the roentgens received

than a fountain pen

® Clips on to your top pocket

teed. Refurbished by us

@® British design and manutfacture,
rugged construction

The microscope, electroscope and ionisation
chamber are housed in an outer skin which may be of
brass or aluminium. At one end of the tubular case is
fixed a charging assembly. and at the other an
eye-piece window. These two assemblies are soldered
into the outer cage to ensure a hermetic seal

Each dosimeter is provided with protective end cap
translucent window so that the cap need not be ®

& Manufacturer’s list price of similar
model is over £25

Buy now whiist stocks available.

Delivery by return post

Dosimeters meet vibration, drop, salt spray,
humidity, water immersion and temperature tests

Protective cap

Pocket clip ="\, ‘\
o

lonisation chamber

J—

Capacitor

Protectivecap
(Captive)

SECTIONAL DRAWING rb

Marker sleeve ———-—1,

Microscope body —————————ip"

}l __‘4___/ Objective lens

ACTUAL SIZE: 115 x 14mm

e Window

——t——e——— Eye tens
3
———

{

j——Casetube

Graticule

Field iens

/ Quarnz fibre

|

i ~—— Electrode

% Charging bellows
! | /

N
S5 Charging pin
b TWO
ALL YOURS FOR FREE
s RE-CHARGE
VOUCHERS
£10.95 WITH EVERY
incl. post paid DETECTOR

@ BE PREPARED, EVERY HOME SHOULD HAVE ONE @

DONDENE LTD.

Phone {(01) 723 1008/9
404 Edgware Road, London W2, England |.E.D.

Manufacturer's current list price similar model 1s over £25

All units are checked and tested just VIEW
prior to despatch by first-class mail in THRU
proper protective packing. LENS

Supplied complete with
Data and tnformation on
radiation and detectors.
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COMPUTERS AUDIO RADIO MUSIC LOGIC TESTGEAR CB GAMES KITS

ol &

Its all at Breadboard ’O

This is the exhibition for the electronics enthusiast. From
November 26 -30 there is only one place in the universe for the
electronics enthusiast to be — Breadboard ‘80, at the Royal
Horticultural Hall in London. The majority of leading companies will
be exhibiting, including all the top monthly magazines in the field.
There will be demonstrations on most stands and many feature
special offers that are EXCLUSIVE to Breadboard!

All aspects of this fascinating field are catered for, from CB to
home computing, so whether you want to buy a soldering iron or a
synthesiser — or just keep up to date with your hobby — don't
miss Breadboard '80.

Royal Horticultural Halls R

%

Elverton Street R

. P 4 >
Westminster London SW1 ¢ &
November 26-30 1980 &
26th Nov — WEDNESDAY — 10am-6pm g@otf’, o
27th Nov — THURSDAY — 10am-8pm o 5%
28th Nov — FRIDAY — 10am-6pm o 5 & _ o
29th Nov — SATURDAY — 10am-6pm ¢ s B =
30th Nov — SUNDAY — 10am-4pm 'O o <°

R & .'\0°e°"

ETIOCTOBER 1980



Freepost A

B19 1BR

Birmingham
ELECTRONICS (024.233-2400

B FREEPOST ON ORDERS ® ACCESS

B VAT INCLUSIVE PRICES ©® VISA
® CASH
B ADD 30p P&P © CHEQUE

H 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

SEND A LAR
FLOG LIS

GE SAE. FOR OUR
T & OTHER INFO.

C-MOS sureneo) LINEAR SEMICONDUCTORS "
HEF 400 22 | HER4OLs 105 | HEF4512 13 § CA3046 INg14 s | BCIS2L 2 |
HEF400! 22 | HEF40as 123 | HeFasis 127 | calosoe 77 IN4OOY s { BCise "
HEF 4002 22 | HeFa0a7 109 | WeFasiz a7s | cadnaoe e 1N4002 5 | scisaL 12
HEF 4006 19 | Hersow 57 | HeFesig ng | CAIMOE 48 IN4OO4 7 | se22 np
HEF4007 22 | HEFaoso 57 | HEFasty & | cajgee 293 1N40O7 9 | sena 2 [
HEF4008 100 | HeFaos) 87 | REFas20 ve | Lmiotan 34 1N4148 a | senre "
HEF40)1 22 | neraos2 90 | HeFas2i 235 | LM33N 78 IN5402 15 | ecavaL 12
HEF4012 22 | HeFaos3 90 | HEFas28 124 | Lm3soN 104 2N2369 2 { scs7 13
HEF4013 57 | HEFades 62 | HEF4SI2 150 | LM3g1an 198 2N2646 4 | scsas "
HEF4DI4 105 HEF4067 475 | HEF4534 38 LMIGOON 75 2N2926G 13 BCsA9 1?2
HEF4015 100 | HEF40s8 22 | HeFas39 138 | Mc3a03r 156 2N3053 19 | acss? 15
HEFAD14 57 HEF4049 2 HEF4585 122 NESI 13t INICS4 58 BCSSS ALY
HEF4017 100 | HeFs070 22 | HeFaz2e 214 | NESIET 289 2N3056 ss { ecvro 15
HEF401B 100 | HeFao71 23 | HEF40097 113 | NESSSN 28 2N3702 9 | scyn 15
HEF4019 s8 | HEFa072 23 | HEFa0098 92 | NESS6N 66 2N3704 9 | som 39
HEF4020 12 | HeFaona 23 | HEFa0106 78 | nessen 7y 2N3706 10 | Bp132 »
HEF4021 107 | HEF4075 23 | HEFW0160 149 | NESION 485 2N3773 29?7 eD13g 39
HEF4022 103 | HEFa076 130 | HEF40192 149 | NEETIN 505 N38e 22 { 80140 39
HEF4023 22 | HEFaoT7 n RCA136 146 2N3820 39 | eraso 333
HEFA024 78 | weraors 2 | vVoltage TBA120S 88 2N3904 9 | srxes »
HEF4025 22 | weFaos! B pooul TOA022 713 2Ns4s7 39 | Bevso 7
HEF4026 244 | Heraos2 23 | Regulators TDA10348 239 | 2NS4s9 35 | srvsr 17
HEF4027 57 | Heraoes 80 | LM30BOAIK) 119 | Trogicr 84 40673 a8 | savis 50
HEF4028 89 | HEFe0BS 80 | UAT23CN 42 TLOBACN 156 8C107 14 BSX20 7n
HEF4029 113 | HEFO93 83 | uATBOSCU 78 | uATateN 20 8C108 14 | cumeeo 2050 |}
HEF4030 5§ | HEFa09e 219 | vargizcu 78 | yararer 4y 8C108C 18 [ Tie3y @ 1
HEF4031 250 HEF4194 200 | UA7TBISCU 78 Zener B8C109 "“ TIP32 54
HEF4035 138 | HEF4502 | uamizcy 9 | o 8C1088 19 | Tirarc 76
HEF4040 107 | HEFas0s 714 | vareiscy 97 iodes 8C109C 20 | Trazc 7
HEF4041 94 | HEF4s08 230 | vargLoscs 38 | 400mw Cavr-ca3 | acies 10 | Trzess %
HEF4042 83 | HEFasI0 135 | uajsLracs 38 | BZves/ezxe 8C188 10 | T1P3088 60
HEF&043 100 | Herasn 157 1 uaraLiscs 38 |+ voitsps 9l seir 17 1 Tisa3 38 b
. '
GMT SELL PA. EQPT. |
o = po SAE FOR DETAILS %
CAPACITORS . 5
Electrolytic Axisl Order Codse | Polyester Radisl Leads Order Code | Electrolytic Radisl Leads  Order Code |,
~10% 10 «BO% Tol. Cap 018+ uf| o 0y r 00 C280/362 Styie Cop 352 | —19% to +50% Toi. Cop 034 + 4
uF v 16 | 78 | 40 | 63 | wouided Typs, 10.2mm Puch o360 | 4F V10|10 |25 |35 140|850 (83 }
1.0 9 + Velue AT 7
15 9 e 352 | 380 | uF | 382 | 380 88 A |
12 o oo 7 [0 1| e 10 |
b 0015 7 a8 8 | 10 15 ?
g o | o o2 |6 12| s |n 22 1
5o . 0o |6 I Y 33 7
18 8 g | 4y | 0007 6 ? 47 1 47 ? 8
0088 6 7 .8 i 8.8 ? 8| @
n o Bloo 6 e |10 n 10 7 L] 2
33 L} 9 r 1 15 7| 8 9|1
5 i | 3] 05 6 8 |18 30 i 2 &
P ° 022 8 8 |22 £
100 9 |3 o33 Q g | p3 HEMA
150 9| 10 El - 3 5 N |
20 |1 2% : 100 9 |
pi] n %o e '
47
S P IR
1000 30 |5 in Low Profile Socket Tin 12 DILSKTB
1500 ;: pos 14 Pin Low Protle Socket T 14 D1y skT 14 | P-C:B-Companents .
2200 s 16 Pin Low Profus Socket Tin 16 DILSKT 16 | Dalo Pen, Blue Ink, Siow Drying dl f
.
RESISTORS Order Code Skaleton Presets, Ministure Order Code |
Carbon Film, Fixed 0.1, E3 Veluss, 100R-IM, Lin, Vertical Mounting 8 Min, Preset V l
0.25W, E24 Velues IAD-10M, 6% Tol  2esch Aes AD% | O.1W. E3 Velues, 100R-IM. Lin, Horzontsl Mownt B Wi, Praset M
100/100 {Mult 10/Vaius) Skeleton Prasets, Standerd AL d
O.6W. €12 Volum IRO4M?. 10% Tof  Jesch Res AD% | 03w, €3 Vaiues, 100R4M7, Lin. Verticel Mounting 11 $10. Preset V
* Velue 0.3W, €3 Velues, 100R-4M7, Lin. Horaontel Mount 11 PV |
LI (T Potentiomater, Aotary * Vel ;
0.5W. £24 Velues, SAI-tM, 2% Tol 8 each Res MR30 ’ ¢
b b d 0 5W, €3 Velues, 1K-2M2 Lin. 33 RoPorLin
2.5W. 12 Velues, 10R.27K, 8% Tol 16 n c::\;""’ 025W, €3 Velues, 4K7-2M2 Log. 39 RoPoriog i
) Potentiometer, Slider *velue '
Metal Glaza, Fixed 0.5W, €3 Vaiues, 2K2470 . Lin 45 SiPoiLm I
0.5W, €24 Valum, IM-33M, 5% Tol 18 esch Res VAI? 0 25W, E3 Values, 1K0 1MO Log. 45 $IPot Log ‘
+ Velus M + Value i

MAINS TRANSFORMERS Order Code Plestic Boxes — Boss Industrisl Mouldings
Seconcaries mey be connectad in seriey or Mouided Box and Closs Furting Flanged Lid
paraliel to give wide voltage range ABS Box, C/W Braes Bushes, and Lid In Orange
Primaries 0-220, 240V Order Code
L1172 w82 031 [ Cose BIM2003 OR
6VA - Clamp Typs Construction 295 oach 1150 W80 050 9 Cone BIMZ005 OR
Approx 18% Reguistion F C 54, M3, W3S L190 W110 D8O m Cane BIM2008 OR
oo B Trem 6va Plastic Boxes with Metal Lids
012V, 012V Recessed Top Box
GABY. 015V ABS Bate, C/W Brass Bushes, In Drenge
Re? 1me Atuminium Top Penel Finuhed Grey
0-20v, 020V Order Code
L85 W56 029 112 Case 81044003 DR
A - T
20VA - Clamp Type Consiruction 360 such TTTilwTi[08z oo Con 8144004 OR
Appiox 18% Regulstion F C 10, H4B, Wae L181 woe 053 200 Case 81M4005 DR
0-4 5V, 04 5V Secondanes Trons 20VA ;
06V, 0-6v Discast Boxes
0-12v, 012V Drecant Box and Flanged Lid
015V, 0.15v Atuminium Box snd Lid in Netural Finish
0175v.0175v Orrlar Code
020v.0.20v L113 w8 D31 124 Case 8IM5003 NA
L152 w82 050 218 Cane BIM5005 NA&
L192W113 D81 34 Cote BIME008 NA
VERO ELECTRONICS PRODUCTS
257k 5” 1" pich Varobosrd 7 200210694 SWITCHES
§7 .1 pireh Veroboard 2] 200 210720 3 Ordar Code
** piteh Verobaard (51 B5/Pasck  200-21076C Ministure Toggle — Honevwell
oitch Plein Board 68 200-21078H sPDT 67 SWBA1011
*pich VO OIP Bosrd 135 200.21084 € SPOT  ciont 81 SWBA1021
107 203-210134 SPOT  Dauble Buat To Centre 9% SWBA1041
Pin Insartion Tool for 040 type o 147 203-21015F DPOT 9 SWB8A2011
05 Pins 040 1100) 44/Peck  200:21007G OPDT  ciOft n SW BA2021
$§ Pine 040 (1001 ¢ 44/Pack 200210178 .
Verowirs Kt |1-pen, 2-wire, 25comb)  454/K1t 200-213410 Mintature Push - C & K
Verowirs Combs (25) 109/Pack  200-21339F sp Push To Make, Momentary 62 SvI 8531
Verowire Wirs 12) 108/Peck  200-21340G e Puth To Brask, Momentery 62 §W 8833
G M EECTRONICS KITS FET POWER AMPLIFIER OUTPUT MODULE KIT €275
FULL TELETEXT KiT ONE AMP POWER SUPPLY MODULE K11 - FIVE VOLTS € 600
(Fraa-standing umt+ na inienal onmection 10 T 3 [TEX I
ONE AMP POWER SUPPLY MODULE KIT - TWELVE VOLTS i 7%
TELETEXT DECODER « REMOTE CONTROL XIT
(For wiring 110 existing selevisron! £135-90 MOOEL INERTIA CONTROLLER MK | - SLOT RACER i 30-00
PALENCODIR MOOULATOR KIT £2290 | MODEL INERTIA CONTROLLER MK 11 - TRAIN (HAND UNIT) € 25-00

DOPPLER RADAL ALARM KIT 4090

MODEL INERTIA CONTROLLER mX 11l - TRAIN (CONSOLE UNIT) £ 2500

‘4116 200ns

Happy
Memories

£3.75 4116 150ns  £5.50
2114 450ns £2.95 2114 200ns  £3.45
2708 450ns  £4.95 2716 5 volt  £10.95

MEMOREX SOFT-SECTORED MINI-DISCS for
PET, TRS-80, etc. Supplied in Free Library Case
£19.95 per 10

Low Profile 1.C. Sockets by Texas
Pins .......... 81416 182022242840
......... 1011121617 2021 28 37

Memory Upgrade Kits for Apple, 2020, TRS-80,
etc. from £30 please phone

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

QUESTION?

Is your hobby home computing or electronics?

. Do you understand the application of IC’s, Transistors,
Diodes, etc?

Have you used or applied analogue or digital techni-
ques? ) -

Are you applying TTL Logic to yoar home computer?
Are you programming your home computer using
simple software techniques?

ar w N

It the answer is YES to any of these questions then why not
gonsider turning your hobby into a career — applying your
knowledge to servicing electronic equipment ranging from
basic terminals and data processing machines through to
advanced micro-processor systems.

We will train you through to advanced technology at the
company training school, fitting the individual in at their
own level.

We have vacancies over the whole ot the U K. especially in
the London area, with the successful applicants working
from home, usually in a radius of no more than 60-70
miles.

We supply all tools and test equipment, plus a company car
which is available for private use.

If you are interested, then why not contact Mr. C. Mark-
lew on 0249 813771 to discuss your own career oppor-
tunities in confidence, or write to:

KODE SERVICES
LIMITED

Station Road, Calne, Wiltshire

ETI OCTOBER 1980




BOLIASTG electronics

56 FORTIS GREEN ROAD, MUSWELL HILL, LONDON N10 3HN

TELEPHONE 01-883 3705, 01-883 2289

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPONENTS I YT 1)) f—
PET S D.RAMS £ p
4027 2.75
4050 (350NS) 2.35
(8K RAM) 4060 (300NS) 2.39
4116 4.35
£399 S. RAMS
2102A 1.09
2102A2 1.09
16N (16K BAM) £4.99 21928 358
21L02 .98
2114-4045 2.95
32N (32 RAM) £599 7035 107
ALL WITH E 4044-5257 6.93
NEW KEYBOARD BULK PURCHASE
AND GREEN SCREEN 8x2114 22.50
8x4116 29.95
PERIPHERALS 8x21L02 7.00
Service & Assistance available. BULK PURCHASE
Interfaces available are: 16x2114 39.95
X-Y Plotters, Analogues fo Digital Convertor, 16 channel interfaces, Bi-directional interfaces etc 16x21L02 13.00
32x21L02 25.00
EXTERNAL CASSETTE DECK SUITABLE FOR ALL PETS £55 64x21L02 45.00
4
—UK101 EPROMS
[ NEW LOW PRIGE %3?2 (5v) 13132
£179 IN KIT FORM 2532 39.95
£229 READY BUILT & TESTED ROMS
MPLETE IN CASE |
£249 Co LE 2513 (UC) 5.95
No extras required 8x2114 £22.50 2513 (LC) 5.95
* Free sampler tape |
* Full Qwerty keyboard
* 8K basic ASSEMBLER (—— cPUS ﬁ
* Ram expandable to 8K on board E.?‘I‘LOER 6502 9.50
oy ST tert 8080 4.75
s ty t t
ansas City tape interface £14.95 9900 25.95
* NEW MONITOR ALLOWS FULL EDITING & CURSOR CONTROL 6800 5.90
£22.00 Z80 8.95
LATEST STOP PRESS AND PRICE LIST 81L595BUFFERS 1.25 |
Send sae or phone for up-to-date PRICES ofail our range of items stocked 81LS96 1.25
81LS97 1.25
811598 1.25
F—CASES— TAPES wewmseey p=MEMORY EXPANSION KIT == SN74365 52
Available for Unique stackable tape Suitable for UK101, Superboard S:;iggg gg
U.K. 101, Superboard storage unit. interlocking expansion using 2114’s each board SN74368 52
Nascom, drawers o has 16K ram capacity kit contains: 8726 1.75
Appx. DIM. 17" x 15" Each drawer containing 2 * On board power supply 8728 1'75
435 X 384 mm C12 tapes * 4K Eprom expansion ‘ 8795 - §
10 drawers £9.50 * Fully buffered for easy expansion 8T96 1.57
PRIGF £24.50 5 drawers £6.25 L, hadOpinsocket  pgg g5 8797 1.50
P. packing £1.50. Single drawer £1.10 J * 16K kit £139.90 8798 1.57
PRINTERS s BAUD RATE GENS s
MC14411 8.75
TX-80 £375 Fro = L= itiest2 278
EPSON TX-80 £375 3 : UARTS
Dot-matrix printer with Pet ; AY-5-1013 3.45"
graphics Interface: Cen- F' =" AY-3-1015 3.98
tronics paralle!, options: PET MMSE503 4.75
Apple and serial. 6011 3.55

| BARCLAYCARD |
—
T VISA

e =)

credit facilities arranged.

ETI OCTOBER 1980

Please add VAT 15% to all prices. Postayye on computers, printers and cassette
P&P 30p. Place your order using your Access of Barclaycard. (Min. tel order £5).

decks charged at cost, all other items
Trade and export enquiries welcome,

Access

W wckoome Wi
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from
Seiko?

THE ULTIMATE WATCH

JET 010 ANALOGUE/DIGITAL
ALARM CHRONOGRAPH

A superbly styled analogue watch only 7.5mm thick {approx.) with a multilunctional
digital display.

ANALOGUE
Independent, hours. minutes and sweep second hand

[ fRes

ST
DIGITAL 1 ~ !@7. /‘!
Time: Independent, 6-digit display of hours, minutes and seconds, witha.m . /p.m 7‘
indication (12-hour system) or 24-hour readout.

Calendar: Alpha day and date with automatic adjustment. -_‘ 0

Alarm; The 24-hour alarm sounds for 60 seconds. 12- or 24.hour readout with E

alarm set symbol continuously displayed -L--'- —ad

Chimes: The hourly signal, with symbol, can be switched on or off

Stopwatch: Measures net times from 1/100 second to 1 hour

Dual time, count down and accumulation function availability. Stainless steel
case and bracelet. Hardlex glass. shock and water resistant. Anti-magnetic. Approx
2-year battery life

This state-of-the-art watch is destined to become a classic.

ONLY £62.50

JET 010

(SPECIAL SUMMERTIME OFFERS

Excluding new models illustrated

ALL our normal discount prices

A further

A further

20 %%

OFF

ALL our normal discount prices for ALARM,
ALARM CHRONOGRAPH and CALCULATOR
watches.

OFFER CLOSES SEPTEMBER 30th, 1980
SUBJECT TO AVAILABILITY

Send 25p for our illustrated catalogue and save £££s!

The finest ampliiicalio?

SEIKO’S NEW SOLAR ALARM
CHRONOGRAPHS

Interval countdown alarm timer.
Weekly programmable alarm.

N o Comprehensive display of houts, minutes, seconds, day,
date and month. The 24-hour alarm can be programmed to
ring on any day or days of the week. The hourly chimes can
be switched on ar otf. The intervat alarm times can be setfora
period of time up to 16 hours and is repetitive until. switched
off
The stopwatch measures net, lap and 1st and 2nd place
times from 1/100 second t0 20 minutes, then in seconds to
12 hours, the upper display indicating lap times and the
lower display total time. Stainless steel case and bracelet
Hardlex glass. Approximately 7-year battery life. 6 solar
paneis. 12 month world-wide guarantee

100m water resistant.
Suitable for swimming,
etc.

£52.50 £69.95

Water resistant case with-
stands, splashing, etc.

Price includes VAT, P&P. Send your company order, cheque or P.O. or telephone your Access or Barclaycard number to

’ Tempus (Dept. ETI)
i . EMP ] FREEPOST, 164-167 East Road
Cambridge CB1 1BR. Tel. 0223 312866

from Crimson Elektrik
LATEST DEVELOPMENTS

CRIMSON ELEKTRIK Power amplifiers are the most
sophisticated on the market today. Yet now with thes
latest Issue 5 innovations THEY ARE EVEN BETTER! We
have included sonic improvements and developed a
unique electronic protection circuit which obviates the
need for output fuses. In fact, such fuses can seriously
degrade the performance of an amplifier. They can blow.
under heavy drive conditions — even with non faulty
loads {due to thermal fatigue). they can be a time
consuming nuisance and even dangerous to replace, but
more importantly they are responsible for ''envelope
distortion” i.e. dynamic compression of the signal. even
fuses in the feedback loop suffer from the first two
disadvantages, and the latter to a lesser extent

CP3000 POWER AMP MODULE 300 WRMS 49

BEST VALUE

CRIMSON have an enviable reputation for supplying the
best value amplifier kits. You can prove this to yourself
by checking out the competition in the following crucial
areas: * Professional grade phono sockets for ALL signal
connections * Silver/Gold plated switch contacts %
Adequate heatsinking for full rated output * Available
from stock % Manufactured by a specialist company with
a reputation for friendly and helpful service before and
AFTER sale * Forms the basis for high quality active
loundspeaker systems. Considering the advantages of
CRIMSON Kits. Why choose anything else?

SOUND ADVICE

Crimson Amplifiers are versatile and dependable. The
new CP3000 will give up to 300 watts into 4 ohms at
0.03% THD and is the obvious choice for P.A. and
Disco’s requiring the best performance. For Hi-Fi we
‘produce the ever popular pre- and power amp hardware
kits which enable our advanced modules to be housed in
attractive metalwork and include everything down to the
last nut and bolt

Our Pre-amplifier can be fitted with the moving coil
module allowing it 1o be used with the iatest M.C
cartridge (which can now be bought for as little as £30)
Write for details, specitications and full price list or send
50p cheque/p.o. for our comprehensive application /
users manual

Space precludes us from publishing all our products and
prices, below are just a few examples

* Power Amp Modules (single channel)

CE 608 (60 WRMS/ 8 ohms) £23.10
CE 1708—(170 WRMS /8 ohms} £38.50
CP 3000—({300 WRMS /4 ohms) £58.00
* 60 + 60 watt stereo pre and power amplifier complete
kit £208.86
* Stereo Moving Coil Pre-Pre Amplifier Module MC 1
£28.50
* 3 Way Active Crossover (single channel) £32.60

Don't forget. Crimson modules are available throughout
the country from all branches of Marshalls and Mail
order trom Badger Sound Services and, of course
Crimson Elektrik

Prices include V.A.T. and post to anywhere in the U K.

Crimson
Hektrik

1A Stamtord Street, Leicester LE16NL

Telephone (0533) 553508

ETI OCTOBER 1980
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Introduces DIRECT SELLING-
the Ultimate 5

Discount

CORAL CARTRIDGES
Fast becoming one of the
top names
MOVING COIL
UK’s No. 1 Cartridge HEAD AMP
MC 81 £48.87 H300 £51.75
777EX £35 T100 £24.75
777E £25
F\ MOVING MAGNET | HEADSHELLS
LOUDSPEAKERS . 5555X £7.28 | S100 £6
Ca “ 555E £14.22 S101 £7
The complete fully reviewed D 100 £38 3 666E £32.48 $200 £4
range of Videotone Speakers  Minimax 11 £44 X P
which dominate within their ~ GB3 £50 {" \
class.Now at lowest ever prices. GB2 £60 | Vs T — ] TURNTABLES £69.00
GBS Sansui SR222 Mk2 .
BT S e G ¢ MICROPHONES JVC LA 11 £64.00
e MU 105-22 £29.30 JvCsLQ 3 £140.00
F MU 105-12  £22.25
= . — Mu25C £17.39

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
Stereo Tuner ST4120
Cassette full features SC3200
50 Watt amplifier WA7700

20 Watt amplifier LA2020

HP 90 Headphcne
HP 80 Headphcne

performance.

£75.00
£68.00
£98.00
£77.00
£58.00

HEADPHCNES

£12.65
£9.69

Superbly made with top flight

A MESSAGE FROM VIDEOTONE

You w_ill find that the products
on this page are the best possible

b yo?rseeﬁnly low in price because we

Sveel Ing costs that oth

el broc?wtfrf:; These savings are passed directly on to ye(;ubr\jlvnd;

competentfeaﬁgt?cnytsgecfmc item you may be interested iﬁ a:d S
f staffof en ¥

helpac R Cgmeers atour London Showrooms to

nsumer protecti
com ecti
omprehensive and we offer every formpof finar?(;r?a‘:kages o

We carry out our OwWn servicing and are dedicated t

O givin
products are unbeata P VO

ble. You may

period on all

products. That |
the measure 2l

of our confidence.

SEND FOR OUR
LATEST FREE BROCHURE

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

VIDEOTONE

ETIOCTOBER 1980

ALL PRICES INCLUDE VAT

1
B/ IDEOTONE; &0

98 CROFTON PARK ROAD,

Please send me your Direct Selling Brochure and list of sales outlets

Name — =~

ET.I

|

|

!

I Address —
|

L

9You may require
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-----J

------—----------------J

99



MITRAD

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 £49.95

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 in memory up to 11
ahead, flashes ‘'MEMO’ on
designated dates.

llluminated time and calendar
display.
Displag flashes when battery nears
life end.

Stainless steel case and wrist strap
(adjustable).

In presentation case with instructions.

A LIFETIME

WATCHATA
BARGAIN-OF-A-
LIFETIME PRICE

Full refund if not
completely satisfied.

To Mitrad, 68-70 High Street, Kettering, Northants.
Please send me:

Mi"aq' 68-70 High Street, Seiko Quartz watch(es) at £50.80 inc p&p | LMé2 watch(es) ot £14.80 inc p&p

Kettering, Northants. [T ] LM75 watch(es) at £6.80 inc p&p LM73 watch(es) at £18.80 inc p&p

Tel: 0536 522024 LM 105 watch(es) at £7.80 inc p&p | LM39 watch(es) at£11.10inc p&p
LM40 watch(es) ot £10.80 inc p&p Pen watch(es) at £12.00 inc p&p

/ Total value of my order £ E

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

/

This is a representative selection from  /
the collection of guaranteed leading /
make and own brand watches offered
through Mitrad’s 48 hour distribution / Address — - (Bloeslizmpiaes)
system and backed by Mitrad’sown  / — S
service organisation.

For complete product range, ring

Name Signature _ =

or write for catalogue. / & Credit Card holders may telephone (0536) 522024 24 hours a day stating Card Number for immediate attentian. All orders
despatched within 48 hours. Delivery subject lo availability. Full refund if not completely satisfied.

T i 1 1 4 ) ’
[rade price listovalloble for /3 e gmered nEagiondno 1800613~ en T |
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MITRAD LMI105 Five function LCD ladies
watch. Continuous display of hours and
minutes with pulsating seconds. Selectable
month, date, seconds. Auto calendar. Fully
adjustable closely woven stainless steel strap.
Case thickness 7mm. In silver only.

£6.95 + 85p p&p.

MITRAD LM73 Gentleman’s memory calendar
alarm chrono. Programmed tc year 2009.
Continvous display of hours, minutes and
seconds with optional display modes of hours,
minutes and date, or calendar and month with
flashing Sunday flags. Selectable month.
Alarm mode indicated by flashing bill; settable
anywhere in 24 hour period; activated for full
60 seconds; provided with 10 minute snooze
facility. Chronograph has 12 hour capacity
with split and lap mode facilities: first 30
minutes run as minutes, seconds and 1/100
seconds, thereafter hours, minutes and

ETI OCTOBER 1980

seconds. Back light. Adjustable stainless steel
strap. Case thickness 11mm.
£17.95 + 85p p&p.

MITRAD LM40 Four button gentleman’s alarm.
Continuous display of hours, minutes and
seconds plus selectable month, date, day. PM
flag. Alarm, settable anywhere in 24 hour
Feriod, is activated for full 60 seconds. Back
ight. Closely woven adjustable stainless stee!
strap. Case thickness 10mm.

£9.95 + 85p p&p.

FAITRAD LM75 Five function LCD gentleman’s

watch with quality chrono look. Continuous

display of hours and minutes plus selectable

month, date, seconds. Auto calendar. Back

Eght. Stainless steel strap. Case thickness 8mm
.95 + 85p p&p.

FAITRAD LM62 Gentleman’s dual time alarm
chrono. Incorporates leading made module.
Continuous display of hours, minutes and

Panter Quartz Pen Watch

seconds with a number coded day, AM/PM,
alarm setting and the secondary time indica-
tion. Chronograph ('running horse’} to 1/10
sec. Freeze, split and lap modes. Alarm,
settable anywhere in 24 hour period, is
activated for full 60 seconds. Dual timing
facility. Fully adjustable closely woven
stainless steel strap. Case thickness 10mm.
£13.95 + 85p p&p.

MITRAD LM39 Ladies auto LZD dress watch.
Continuous display of houts, minutes and
(pulsating) seconds. Month ard date with auto
calendar. Back light. Integral watch and strap
with sugar frosted finish in gold or silver.
Spring clip clasp for comfertable fit. Case
thickness 8mm. £10.25 + 85p p&p.

PANTER QUARTZ PEN WATCH Five function
LCD pen watch showing hours, minutes,
seconds, month and date. Cemputerised four
year date memory. Ball poiat pen. Stainless
steel case. £12.00 inc. p&p.
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Top ut all systems
tested by ndependent
national authonty
N July 79

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 itts now available in quality kit form to fit all
vehicles with coil ignition up to 8 cylinders

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

€300.in1t's ready built form (C3000) it came top of all systems tested
by an independent national authority July '79. A highenergy

capacitive discharge ignition incorporating a high output short circuit
proof inverter, top grade Swedish output capacitor, pulse processor
circuil. transcient overioad protection. Fast rise bidirectionat output
ideal for fuel injection, sports carburation. oily engines Compatible with
most rev. counters. (Low cost adaptors available for rare cases
Apphication tist enclosed with each kit. Note: Vetucles with Smiths,
Jaeger rev. 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-conductors. Capacitors,
resistors ete. selected after 5 years experience. Glass fibre peb, solder,
comptete down to last washer.

Fully illustrated comprehensive instructions
and full technical back up service

Suretron Systems {(UK) Lid. Dept. ET17
Bayer Buildings, Lower Bristol Road, Bath, BA2 3EF. Tel: Bath {(0225)
332317

Name
Address
Phone order with Access/Barclaycard Quantity
VAT and P & P inc required
£5200: Neg =& | £1385 | £41.95 | | enclose
0 po. < | f " ' °
€300 Pos = |fI#86 | £15.95
— = 4 - + Sudabel
€300 Neg = | £1%95 | £15.95 | Cha No
LA RN R e el B
Tacho Adapt. TC! £390 |
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ASCII CODED KEYBOARD KB060 £47.15

Designed for ease and accuracy of use, with 60 keys arranged in
stepped rows, duto repeat and 2-key rollover. UC and LC ASCH
coding. S.a.e. for details

THE ZX80 MAGIC BOOK £4.75

15 plus programs including Hammurabi, ‘Animals and Othello.
Programming tips. Hardware notes. Memory extension circuit.

16K RAM + 1/0 FOR THE ZX80

MZ160 16K RAM board builtand tested .. .. ... .. £79.50
MZ161 16K RAM + 24 1/0 lines, built and tested . . £89.75
MZ162 Bare PCB for MZ161, with circuit & ZX80 conn. £25.00
CNO46 23+ 23 way |/0 connector . . . £3.00

PZ100 Stabilised power supply, for MZ160/1 + ZX80 £29.30
Al prices include UK delivery & 15% VAl

TIMEDATA Ltd.

57 Swallowdale, Basildon, Essex

QUALITYREELTO 3 !
REEL & CASSETTE TAPE HEADS + MECHANISMS
POPULAR UNIVERSAL CASSETTE TAPE HEADS

B12-01 Mano Playback ... d C42RPHO4 Stereo GLASS FERRITE R/
B12-02 Mono Record/Playback. | CA2RPS18 Stereo TWIN GAP R+P
62401 Stereo Playback.... £ €12-09 Mono/stereq erase .
824-02 Sterea Record/Pibl . B22.02 Twin % track R/P
B24-07 Stereo R/P, (Dolby Stsm)......£7. C44RPHO3 Quad % track R,
C42RPH20 Stereo SENOUST R/P....£9.28  C44RP2ESD1 Quad % track combine
C42RPIESO1 Stereo combined R/P+Erase.....

R/P+ Erast.......ccoune -£10.93  C22ES02 Twin half track erase .

PLEASE ENCLOSE
30p PRP WITH
OROER

THE MONOLITH ELECTRONICS CO.LTO. . erices
6/7 CHURCH ST., CREWKERNE, SOMERSET, ENGLANOD.  (0450) 74321 NCLUDE VAT

HALLIF Interlocking Touch Switch Systems

Have you ever made a quality project, for
which you needed interlocking switches, but
all that was available was an unreliable,
\ P, unsightly and electrically noisy mechanical
switch?
You can now get an electronic switch
. touch-operated, with L E.D. displays to
indicate which channel has been selected, and
incorporating totally reliable solid state relays
to perform the switching
There are three options available:2 channel; 4
channel; and 6 channel. On each channel there
are 2 sets of relay contacts acting in parailel. so
Here is the 4 channel system com- a1 stereo signals may be sv?mched — for
plete; showing (he'from panel, the example, when selecting between the tuner,
circuitry, and the ribbon cable con-  geck, tape, or auxiliary inputs to an amplifier
necting the two. using the 4 channel unit

T

* .
.
™ e

The units are supplied as easy to assemble kits, every kit containing

ALL the necessary components, inctuding a high quality p.c.b and I.C. sockets

An attractive ready assembled front panel — comprising wipe clean stainless steel

touch plates on a heat resistant white plastic base, which is pre-drilled for easy

mounting on the front panel of your project; complete with

% LEDs above each switch plate to indicate which channel has been selected (the

brightness of these may be adjusted)

Complete easy to follow assembly instructions

Full technical information

Some of the special features are

# Operation from a single supply rail, from 3V-18V

# Current consumption onty 20mA

« it is IMPOSSIBLE to switch on more than one channel at a time — if more than one
switch plate is touched either none or only one channel wiil be selected

#« EXTREMELY long life — far longer than that of mechanical switches

# The HAWKTM range are the ONLY interlocking touch switch systems that the home
enthusiast can buy as complete systems

Please note the solid state relays used are C.M.0.S. 40186 and the limits of these devices

must be observed. ﬁ

*
*

*
*

Please send to M at (address)
Number 2 channel units @ £3.99 ea
Add 25p
Number 4 channel units @ £5.99 ea. P/P per
order
Number 6 channel units @ £7 99 ea
Total remittance enclosed Cheque/P O. No
OR Please send me the technical information only {enclose s.a.e } {3 uck box
UVE ELECTRONICS oaiso
(0272) 48401

4A Harcourt Road, Redland, Bristol BS6 7RG

ET!I OCTOBER 1980



1 BOCK SEIVICE ]

How to order: Make cheques payable to ETI Book Service. Payment in sterling only please. Orders should be sent to: ETI Book Service, Modmags Sales Office, 145 Charing
Cross Road, London WC2. All prices include P&P. Prices may be subject to change without notice.
- o 4
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_BEGINNERS

Beginners Guide to Electronics Squires £3.75
Beginners Guide to Transistors Reddihough £3.75
Beginners Guide to Integrated Circuits Sinclair £3.75
Understanding Electronic Circuits Sinclair £4.60
Understanding Electronic Components Sinclair £4.60
Beginners Guide to Radio King £3.75

Beginners Guide to Audio Sinclair £3.75

»FCOOKBOOI\S,
TV Typewriters Cookbook £7.75 —TEST INSTRUMENTS

b

—LOGIC -

Logic Design Projects Using Standard ICs J. Wakerly £7.15
Practical Digital Design Using ICs J. Greenfield £16.00
Designing With TTL Integrated Circuits Texas Instruments £3.35
How To Use IC Circuit Logic Elements J. Streater £3.80

110 COSMOS Digital IC Projects for the Home Constructor

R. M. Marston £4.45

Understanding CMOS Integrated Circuits R. Melen £4.15
Digital Electronic Circuits and Systems R. M. Morris £4.50

MOS Digital ICs G. Flynn £5.25

CMOS Cookbook £8.20 )
Active Filters £11.30 The Oscilloscope In Use Sinclair £3.50
IC Timer Cookbook £7.50 Working with the Oscilloscope A. Saunders £4.25
IC Op-Amp Cookbook £10.00 Servicing with the Oscilloscope A. King £6.65
Video Cookbook £7.00 Radio Television and Audio Test Instruments King £7.00
TTL Cookbook £7.55
The Basic Cook £4.00 inc. p/p e N A RAT
Llc Converter Cookbook £9.50 — OP-AMPS
A P 1( S Applications of Operational Amplifiers Graeme (Burr Brown) £8.45
== PLICATIONS 110 Operational Amplifier Projects for the Home Constructor R. M.
Fi d Theft S ity Svste - Weis £2. Marston £4.45 N
}-[l(r)svat[:) Buil?j %1::;:3"1); ;{isttse&":pilvgviﬁsn 15 Designing With Operational Amplifiers Burr Brown £19.00
110 Electronic Alarm Projects R. M. Marston £4.45 Operational Amplifiers Design and Applications G. Tobery (Burr Brown)
110 Semiconductor Projects for the Home Constructor R. M. Marston £7.55
£4.45.

110 Integrated Circuit Projects for the Home Constructor R, M. :
Marston £4.45

110 Thyristor Projects Using SCRs R. M. Marston £4.45 :COMMUNICATIONS

110 wave Form Generator Projects R. M. Marston £4.45

Communication Systems Intro To Signals & Noise B. Carlson £7.65
Digital Signal Processing Theory & Applications L. R. Rabiner £24.40
:COMPUHNG & MICROPROCESSORS_ Electronic Communication Systems G. Kennedy £8.75

Frequency Synthesis. Theory & Design Mannassewitsch £25.00

What is a Microprocessor? 2 cassette tapes plus a 72-page book Principies of Communication Systems H. Taub £8.40
£12.00

Beginners Guide to Computers and Microprocessors with Projects C. S

Adgns £6.05 P P — THEORY

Basic Computer Games Ahl £6.05.

Basic for Home Computers A self-teaching guide. B. Albrecht £6.15. Introduction to Digital Filtering Bogner £10.60
Illustrating Basic D. Alcock £3.75 Transistor Circuit Design Texas Instruments £9.75

Intro to Microprocessors Aspinall £6.55 Foundations of Wireless Electronics M. G. Scroggie £5.60

Z-80 Microcomputer Handbook W. Barden £7.75
How to Program Microcomputers W. Barden £7.25 . X
Introduction to Microcomputers and Microprocessors A. Barna £8.60 =— R E‘
Microprocessors in Instruments and Control R. J. Bibbero £13.00 REFE NCE
Basic Basic J. S. Coan £7.80

Advanced Basic J.S. Coan £7.30 Electron_ic Engineers Reference Book (Ed. 4) L. W. Turner £34.50
Getting Acquainted with Microprocessors L. Frenzel £7.25 Electronic Components M. A. Colwell £2.90

Beginners Guide to Microprocessors C. M. Gilmore £4.90 Electronic Diagrams M. A. Colwell £2.90

Beginners Guide to Home Computers Grossworth £4.50 International Transistor Selector T. D. Towers New update £10.20
Beginning Basic R. E. Gosling £4.75 International FET Select:or T. D. Towers £4.35

Microprocessor Programming for Computer Hobbyists N. Graham International Op-Amp Linear IC Selector Towers £7.65

£7.15 Radio Valve and Semiconductor Data A. M. Bell £4.00
Miniprocessors from Calculators to Computers Heiserman £5.00 Radio, TV and Audio Technical Reference Amos £30.40

Microcomputers, Microprocessors, Hardware, Software and Appli-
cations J. L. Hilburn £17.40 1
Basic Programming J. G. Kemeny £7.25 :MISCELLANEOUS

Microprocessor Systems Design E. Klingman £17.00

Intro to Microprocessors Leventhal £17.00 Electronic Fauit Diagnosis Sinclair £3.55

Microprocessors — Technology, Architecture & Applications D. R. Integrated Electronics J. Milman £8.20

McGlynn £10.55 Practical Solid State DC Supplies T. D. Towers £6.40

Interactive Computing with Basic Monro £4.25 _Prgctlcal fI'nap:SCR Projects for the Experimenter R. Fox £2.35
Basic with Style P. Nagin £4.25 Printed Circuit Assembly Hughes & Colwell £2.90

Software Design for Microcomputers Ogdin £7.20
‘Microcomputer Design Ogdin £7.25
Microcomputer Base Design Peatman £5.70

u Hands on Basic with a PET Peckham £9.55

Basic — A hands on method Peckham £6.95 Fallen behind recent advances? 1B
6800 Software Gourmet Guide and Cookbook Scelbi £8.90 g 5
8080 Software Gourmet Guide and Cookbook £8.90 Just starting out?
The 8080A Bugbook: Microcomputer Interfacing & Programming
P.H. Rony £8.35 Need a decent reference book?
8080/8085 Software Design Titus £7.60 ETI Book Service provides an easy
57 Practical Programs & Games in Basic Tracton $6.65

Microcomputer Primer M. Waite £6.50 way of getting your hands
Your Own Compger Waite £1.60 g g

Microprocessor/Microprogramming Handbook Ward £6.20 ] on the nght title.

I = n — N
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GREENWELD

443 A Millbrook Road Southarmpton S0O1 OHX
All prices include VAT @ 15% — just add 40p post

SLIDER POT SCOOP!!!

Made by Piher, types PLAOCP & PL6OC. Silly
pnices for superb goods!!

PLAOCP — 69X 16X Imm, 40mm siide length.
220R. 2k2 or 10k lin only Prices (any mix) 1-24
20p; 25-99 17p; 100+ 14p.

PLEOC — 84 x 10X 7mm, 60mm slide length 5k,
10k, 22k and 100k log. only Prices {any mix)
1-24 28p; 25-99 22p; 100+ 17p.

BUZZERS, MOTORS
& RELAYS

Z401 Powerful 6V OC buzzer, all metal construc-
tion. 50mm dia X 20mm 70p.

Z402 Miniature type buzzer, 6, 9 or 12V, only
22x15x 16mm. Very neat $3p

2450 Miniature 6V OC moator, migh quality type
32mm dia X25mm high. with 12mm spindle
Only £1.

A372 Audible Warning dewice — solid state circuit
dnves high efficiency transducer to give high
output. Voltage reqd 4-18V Can also be dnven
direct from TTL or CMOS Module sue
45x21x12mm. Comprehensive data supphed
£1.80

WB892 Heavy Duty 12V retay, ideal for car use —
single 15A make contact Coil 25R in sealed metal
can with mounting bracket 85p.

WB880 DiL Reed relay SPCO 2 4-10V 200R coil.
Only £2.20.

FSRAGO relay. 2 X 10A contacts. 1M, 18 Cailss
250R, and mlad 60V ac. but works on 12-24 DC
Sohd E: with screw makes it
«deal for car use £1.20.

REGULATED PSU PANEL

Exclusive Greenweld design — better spec than
anything on the market being offered at the prce.
Panel 110x 82 x 33mm high contains all com-
ponents including bridge rectifier and smoothing
capacitor. Ready built and tested — just add a 30V
2A transformer and o pots for a fully vanable
voltags and current supply
SPEC%Output voltage 0-28V

Y20utput current 20mA-2A

¥2Source Impedance OR1

Open circuit nipple 10mv

Send SAE for full details of the many ways this
usetul module can be used. together with price hst
of parts for various options Only £68.75

TRANSISTOR PACK K516

Take advantage of this unbelievable ofter!!

Small signal NPN/PNP transistors 1n plastic
package at an incredibly low. low pricet! Almost alt
are marked with type number — almost all are full
spec: devices. Some have benmt leads Over 30
ditferent types have been found by us including
BC184/212/238/307/328. BF196/7

2TX107/8/9/342/450/650. etc Only avail-
able as a mixed pack at £3 per 100, £7 per 250,
£25 per 1000

P.C. ETCHING KIT Mk IV

The best value n etching kits on the market —
contains 100 sq ins copper clad board, 1Ib Fernic
Chionde. Etch resist pen, abrasive cleaner. two
riniature dnll bits, etching dish and insttucions
AN for £4.95.

1981 CATALOGUE

Now in the process ot compilation, avalable NOV
75p will reserve you a copy, sent as Soon as
panted

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

ALL PACKS CONTAIN FULL SPEC BRANO NEW
MARKEO DEVICES — SENT BY RETURN OF
POST. VAT INCLUSIVE PRICES

K001 50V ceramic plate capacitors. 5%, 10 of
each value 22pF 1o 1,000pF, 1otal 210 £3.89.
X002 Extended range 22pF t0 0.1uF, 330 values
£8.53.

K003 Polyester capacitors, 10 each of these
values 0.01, 0.015, 0022, 0033, 0.047,
0.068, 0.1. 0156, 0 22, 0.33, 0.474. 110
altogether for £5.07.

KOOS Mylar capacitors, min 100V type 10 each
all values from 1,000pF to 10,000pF. Total 130
tor £4.06.

KO0O07. Electrolytic capacitors 25V working small
physical size. 10 each of these popular values 1,
22.47.10,22,47,100,F. Totai 70 for £3.89.
X008 Extended range, as above, aiso including
220, 470and1000kF Total of 100 for £8.08.
K021 Miniature carbon fiim 5% resistors CR25 or
similar 10 of each value from 10R to 1M, E12
series. Total 610 resistors £8.16.

K022 Extended range. Total 850 resistors from
1R to 10M £8.50.

K041 Zener diodes 400mW 5% BZY88, etc. 10
of each value from 2 7V 10 36V, E24 senes. Total
280 for £14.37.

TM4030 RAM
4096 bt dynamic RAM with 300ns access time,
470ns cycle time, single low capacttance high
tevel clock 1/p. fully TTL compatible, low power
dissipation. Supplhed with data £2.75.

COMPONENT PANELS
2525 Contains 11 BOOmA 60V 2N5061 SCRs,
11 6V8 zeners. 11 1N4004 diodes plus Rs, Cs,
etc Only £1.
74 Senes ICs — Gates and complex logic. 20 asstd
ICs on panels £3; 100 ICs £4.
2527 2x6V reed relays. 6x 25030 or 25230
6% 400V rects, plus Rs. Only 50p.
2531 Tnmpot Pack — Ex-computer panels with 20
mixed value multi-turn types £1.00.

TTL, LINEAR, OPTO

Ali new tull spec — Fairchild /SGS

TTL: 5400, 5401, 5402, 5403. 6404, 5406,
5410, 5421, 6430. 5450, 5451, 5453, 5460
— All 12p es. 5470, 5472, 5474, 5475, 6476,
5480, 5486, 5490, 54107, 54121, 64122 —
il 20p ea. 5482, 54126 — 40p ea. Others (745,
H)on B/L 12 (SAE please)

LINEAR: 9665 or 9666, 7 x 50V Darhingtons in
16 OIL 80p; 75452 or 4 dual penph driver 70p;
XK 1444 7 CMOS P-channei buffers. 15V 16 OiL

24p.
OPTO: Isolators, FCOB31 80p; TIL116/118
80p; FPE100/106 Infrared LED £2.50; FNO847
7seg 0 8" CA £2.00; FNOB50 CC £2.00. (Data
on request for hnear & oplo devices)

VEROBLOC BREADBOARD

New from Vero. this versatile aid for building and
testing Circuits can accommodate any size of IC.
Blocs can be joined together. Bus strips on X & Y
axis — total 360 connexion points for just £4.185.

MICRO-PRINT LID

TANGERINE — British Computer Kits — TUSC

Microtan 65 Kit ...... £69.00
Tanex (min. confg.) ... £43.00
Tanex expanded kit . . £|06 50
Key pad/full ASCHl keyhoard, P.S.
Mother hoard, cabinets etc.

Ref. BOOKS
200. Prog. the Z80 — Zaks.£8.95
60. Prog. the 6502 — Zaks. .

PP 4 1
40. Basic Basic—Coan . £6.50
159. 280 Ass. Lang. Levenlhal
PR S 7 - 8 1)
233 Computer Techmclan Hndbk.
criiiiienneene.s £1,25
150. Computer Progs. that work in
Basic ......... £3.95
168. Microsoft Basic ... £6.75
187. 6502 Ass. Lan. Leventhal
ceieerieeeree.... £8.25
65. Basic Computer Games ..
teeneiaenaeia... £5.50
195.  The Basic Handbook £11.00
171 Basic & the Personal Compt.
PP X £
62. The Best of Byte .. £8.75
203. Best of Micro Vol. 11 (6502)
feeiiineneee.. .. £5.50
204. Best of Micro Vol. 2 (6502)
S|ngla Bd. excl. Video, kit . ...
... £195.00

Single Bd. incl. Video, kn 5235-00,
Also available, full ASCHl keyboard.
ﬁ cahinet, mini floppies etc.
of.
212. Crash Course in Micros .
ceeirnneeenn... £10.65
167. How to make money with
your Microcomputer £5.75
. 36. Instant Basic
216. Intro. to Micros for Ham
Shack ......... £3.95
184. Little Bk. of Basic Style .
161. More Basic Comptr. Games
24. TTL Cookbook .... £7.15
224. Basic Cookbook ... £3.95
226. Beginners Guide to Com-
puters and Micros. £5.00
237. How 1o design and build your
own working computer sys-
tem .......... £5.7
243. Microprocessor Cookbook
P L X
246. Modern Digital communica-
tions ......... £5.85
247. Modern Guide to Digital Logic
cerereiana... £5.75

V.A.T. extra (where applicable).
Post and Packing extra

MICRO-PRINT LTD

21 Bankhouse Rd., Hanford, Stoke-on-Trent. 0782-657893
Note: New retail premises from 1st October
59 Church Street, Stoke-on-Trent. 0782 48348

BULK SUPPLIES
AR new tull spec. devices. Prices are for o
minimum of 100 of any one device and
axclude VAT, which must be sdded at 15%.
Minimum order value from thia section is
£10+ VAT +post. VAT receipt on requeat.

RESISTORS
Min, %W 5% carbon film 1R.10M (10% over
1M). all £6.00/1.000
The following values only at £3.50/ 1,000 per
value 4R7, 8R2. 18R, 39R 66R, 220R 1k, 4k7

18k, 33k, 39k, 47k, 220k.390k. 560k, 680k. -

820k,

MIN. PRESETS
0. 1W mimiature type, open construction All
values from 100R to 1M, verucal or honzontal
mounting. All a1 .042.
The following values only a1 .03 470RV. 470RH.
SOORH, 1kH, 1k5H, 2kV, 2k2H, 2k5H, 4k7H.
Also some Piher enclosed type at .042 150RV,
200RH, 2kV

POTS
5k lin, 100k hin; 220% in 500k log. 1M lin All
with std. bush and spindle .14.

ELECTROLYTIC CAPS
22/25R .028 47/63R 045
2.2/63A 4032 100/6 3A 020

47/10R . . .022 100/36RPC  .035
4.7/25R 028 220/16 A 055
4 7/50R .034 220/25R 085
10/16R .030 220/70 A 075
10/25R .032 330/50 A 075
10/25RPC .022, 3307100 A 085
10/25 A 035 470/16R 080
10/50 A -040 470/100 RC 150
10/100R 042 1000/40 A -230
16/40 A 030 1000/63 A .280
22/10R on 2200/10 A -080
22/25A -025 2200/25A .280
22/25R .027 2200/40RC  .350
22/63A -040 3300/10 A -080
33/16A 022 3300/25 A 180
47/6 A 015 4700/10A -100
47725 A 032 4700/25RC  .250
47/35R .038 4700/40 RC .35
47/40 A .045 10000/15 RC .280
R =radial leads R PC=short radial
A=gaxal leads leads tor PC mounting
RC=tag ended can

POLYESTER CAPS

01 400V C296 .028
015 250V €280 025
022 400V €280 0285
068 250V Advance 028
22 250V c280 038
22 250V Advance 035
22 100V Minibox 036
a7 250V €280 06
47 160V €296 04
10 250V €280 0565
16 63V Filmcap 0es
22 160V Filmcap 096
3.3 100V Wima MKS 15
4.7 100V Cc281 196
47 100V Wima MKS 238
68 100v Wima MKS .285

POLYSTYRENE CAPS
22pF 125V 5% £8/1000 15/35 .08
27pF 125V 5% £8/1000 33/25 .08
1500pF 126V 10% £14/1000 10/25 .18
8200pF 125v 10% £14/1000

MINSATURE CERAMIC CAPS
Thompson/CSF miniature type n the following
values
3 9pF. 4 7pF, 22pF, 33pF. 47pF. 47pF. 68pF.
82pF. 100pF. 560pF°. 2700pF{ All 5% except
“10%, $20%

TANT BEADS

Prices up to 82pF £7/1000
100pF £9/1000
560pF £5/1000
2700pF £8/1000
Samples on requast (sae please)

Muilard mun. ceramics

33pF 5% 100V £7/1000
330pF 2% 100V £8/1000
3300pF 10% 100V £43/1000
bleltner min ceramics

330pF 5% 63V £7/1000
022uF 63V £14/1000
Lemco .047uF 63V £16/1000

SEMICONDUCTORS

741 12 555 .19, 7401 .08, 7405 .09. 74L74
.21, 4001 .17. 4011 .17, S1 signal diodes hke
IN4 148 by Tl on bandoliered reels of 10k £80 (1k
£10). INA002 £25/k, INAOOE £34/k, INJOO7
£36/k, Ge signal diode OK14 £20/k. SCRs
2P4AM (C106D) 4A 400V .26. 2N5060 8A 30V
.15, CR201 1A 200V .18.

See July s advt for transisiors, send sae for Iatest
bulk buyers hist

HAND HELD GAMES

Supersonic Mastermind £21.00
Gailaxy invaders . £22.95
Mattel Soccer . £21.50
ENTERPRISE 4in 1 £24.95
3 Games and calculator in one

*Electronic Mastermind £12.90
U.F.O. Master Blaster £24.95
Amaze-A-Tronmazegame ... £18,95
Touch Me by ATARI (like Simon) £26.95
Football {two players) £24.95
ZAP missile game £€11.95
“DIGITS (like Mastermind) £14.95

ALL GAMES HAVE SOUND EFFECTS
EXCEPT*

The latest from the U.S.A.

PINBALL WIZARD

* Still available %
Featured in Nov 1ssue of ET |
Home TV Game — B/W Kit

Basic Kit £28.90

Contains everyshing except box and con
trols

8ox & Controls — £6.50. Mains Adaptor

— £3.90

Play 7 games with 4 options on each

game

4-Pinball games 2-Basket 1-Breakout

Versatle car alarm kit £18.90
See review in Hobby Electronics
November
CHROMA CHIME 24 tune door chimes kit

£10.75 Built £15.95
C B. Aenals and Accessories

ATARI video
computer .....

Sargon 2.5 Chess £278.00
Super System 3 Chess £149.95
SPACE INVADERS CART . £29.95
STAR CHESS T.V. Game £63.35
DATABASE Prog. T.V. Game

NEW £89.95
CHESSMATE 8 Llevel . NEW £59.95
CHESS CHALLENGER 7 £84.00
CHESS CHALLENGER 10
VOICE CHALLENGER
CHECKER CHALLENGER 2
CHECKER CHALLENGER 4 £90.00
ZODIAC Astrol Computer NEW £29.95
Snooze Alarm
EL-MAC 5MHz Soopa
EL-MAC 3'* 5MHz Scope
RADAT 10MHz Scope
PDM35
PFM

£129

£219.00

£155.00

'”c’OMP.U'[ERS — Home,
| Business etc.

. PET 8K £458.85
PET 16K £573.85
SORCERER 16K £861.35
SORCERER 32K £918.85
SUPERBOARD Il 4K £180.00
UK 101 Kit 4K £226.85
Built 4K £286.35
TRS80 Level 2 16K £409.40
5% Floppy Drive £271.40
Dual Drive £506.00
NASCOM 2 Kit £339.25
HEATH WHB89 21 805.00
HEATH WH 14 Printer £586.50
Softy Kit . £115.00
Softy Built £138.00
Inteliigent EPROM Programmer
Sharp Software
PRINTERS : FLOPPY DISCS : BOOKS
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The Acorn modular system

A range and price unmatched by any other manufacturer in the world.
Designed and produced in Britain.

For the absolute beginner...

System One

A compact stand-alone microcomputer based on
standard Eurocard modules, and employing the
highly popular 6502 MPU (as used in APPLE,

PET, KIM, etc). Throughout, the design philosophy
has been to provide full expandability, versatility
and economy. Many thousands have already been
sold throughout the world.

€655

excluding VAT

System One is complemented by a range of totally
compatible eurocards including:

® 8K+8K Static RAM and EPROM £95 e Laboratory Interface (isolated inputs, high current

® Colour Prestel Compatible VDU Interface £88 outputs) £122
® \ersatile (serial, parallel, RS232 etc) Interface £69 6809 CPU Card £98
® Dual Minifloppy Controller £120 e Professional Keyboard (parallel ASCIl encoded) £96
® PROM/EPROM Programmer (Bipolarand UV erasable) £55 @ AIM 65 Bus Interface adaptor £33
® Ato D, and D to A Interface (12 bit, high speed) £132 e PAL Encoder £2250
® Printer Interface (for 12 data 3 strobe) £60 All prices exclude VAT

Available soon:

® 30 x 24 character VDU Interface

® 32K Dynamic RAM Card

® 5V/12V Switched mode power supply (1” deep)
® |n circuit emulator (block relocating)

..and the absolute professional

System Three

® |EEE Bus Interface (Full implementation)

@ Real time clock with CMOS RAM

All these cards utilise ‘state of the art’ devices and represent an
elegant and long lasting solution to today's requirements.

If you need the facilities of the 6809 processor this can be
substituted for the 6502 CPU (all other hardware remains
unchanged.)

Acorn's fast BASIC combined with what is probably the most
efficient disc operating system available may be linked with a
control oriented ONLI BASIC addition for laboratory control, or
an accounts/stock control package for small businesses.

Atwin disc System Four is available if two drives and
several peripheral interfaces are required in one case.

Full service and software facilities available.
For more information and order form ring or write to

System 3, contains the 6502 CPU, 16K RAM with DOS and
BASIC, VDU Interface, Disc controller and 5” drive, Printer
Interface, backplane and power supplies. The entire unit costs
about £1,000 and can be added to or reformatted as required.

Acorn Compyter Limited,
COMEIRN i,
O PUTER Cambridge (0223) 312772

e T T -

mease send me further information of Acorn products.

My application concerns

I Name Address - N I

| - - Telephone |

I_Acorn Computer Limited, 4a Market Hill, Cambridge, Cambs. Cambridge (0233) 312772 ' m/m/ao_l
ETI OCTOBER 1980 106
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TERMS, WAT. CWO. Chaques etc payable lo Greanbank Elecironics and crossed. NERISRARD
G ree"ba"k | Add VAT lo all prices at 15% excapt where stalad otherwise. Post sic: [UK 35p- QUARTZ o m‘:'"'i:'s" copper
Greenbank Electronics +5p VAT = 40p) per order. Expori: NO VAT but add 35p (Eire). 75p [Europe) and |[llaarciavcaro) 247X 1 (pack 8 5 T4p
(Dept T10E) 82 New Chester Road, New Ferry - £2.50 olsewhere. Access. Barclaycard. Visa. telephonsd orders accepted. 2 X I 53p
Wirral, Merseyside L62 SAG P {Potys. universities. govt depls. etc can telaphone their orders for immadiate Watch) 0923 Z'n"xﬁ . |62p
(Tel: 051-845 3391) dsspatchoa anGount,) (2 o | Do Ok
100.0 Kitz 062 oph
c M o s These cut prices for Amateur Users and Exporl. Note: industrial users — quantity 2000 Kz 3.9 gx:?, usi:
Uv EP R 0 M E R A E R I prices available. Mostly Motorola. RCA 204.8 Kz [>X.-2 WX €314
4000 i8p 4002 80p 485  £1.97 | M0 €855 4531 £1.45 Z:)g;w Eulg 0.1 Painboard
4001 259 wms s wo 197 | an ooz | o4 £3 SRR ] no strips)
UvVv 140, UV 141 w2 | M sp | 48T esss | uize 143 | 4 fse0 | WEKE o= |
’ 4006 95p w45 £263 | W09 gle2 | iy £s2e | as%6  g36e f (SO s oMo s
w007 18p s £1.10 0 200 | 4z 6| T 280 D e WXL £156
4008 304 LI A 40100 £1.92 43 £1238 - : Terminal piss  £1.50/500
T w0 aop | s 77 | a0 £rey | e fsan | 430 o7p | 120M x| vooewre tn
410 50p a4 asp | A0z 367 | MR mal | AL KIS 4y 062 P weadbosrd  £291
4011 4050 49, 40103 £3.67 4451 £3.81 - 5 Y Spet lace cutiar 93p
i i 4012 ﬁ: 4051 m: 40104 €185 4461 €393 4549 £4.38 %g‘l:zum sg Pin insertion ool £1.28
3 7 013 sop W52 s0p | A0S g185 | 462 €AA1 | 452 €148 oo £3562 ]
_» = o4 s 453 Bop | A6 gpp | MR 420 | 4S3 €450 ool f1.92 SOLDERCON PINS
. TRoS7E W g 015 84p 405 £2.18 40107 €128 “‘5.?” g;; :ggg n]':: 256250 Mz 282 106 S0p 1000 £3.95
- "“. i 4016 455 £255 | 4008 E7.54 X
¥ | P . o g W% ess | W8 o | 0 zep | s 2 3ORND an DIL SOCKETS
e o l wis 8% w58 €923 | M0 €300 | 2 £120 | 45T €86 ooy fies f aiutepe
4 4019 45p w0 €210 g eLTr 4503 T0p 4558 £1.25 eyl i) /10 ,Wmm
w9 0621 £10.00 0160 E154 | 4505 EST | 4550 £438 . i W2 g P
. aw e 06 EL90 | WG £lse | B0 Sk | %0 250 ‘Lg [~ €23 sp 20p/25p
Two easy 1o use units designed for both the professional and w2z £1.00 4066 55p 40162 €1.54 4507 SSp 4 4,096 Wiz an 24/28/40 pin
amateur UV-prom user 4023 21p e £7.21 :2';‘3 £1.54 m ug';‘ ﬁ ﬁg 419404 e £3.23 30p/40p /50p
w7 wes 2], 174 €1.54 .
Festures s o | BR | ow s | oen oo | s oga | AoNRw BF ) Baiieenm
G to 14 proms. wm 325 @ 30p wilz gep | 4512 sop | 569 g250 | SR 2
@ Canerase upto 14 p ot tub press sop 407 25p 40192 £2.41 4514 £265 | 4572 49152 Wz 2.2 EOGE CONNECTORS
[ ] Spemal short wave ultraviolet tube. £ 4p 4072 25p 40193 £2.41 4515 €3.00 4580 £4.77 5.000 Mz £.23 43 way. 0.1” pitch, wire
@ Erase time variable between 5 and 50 minutes in 5 minute steps wn P 073 250 W% £327 S fli0 £ 262 Som e oz e AL
(preventing over exposure which may shorten prom life). o0 My W15 25 | A28 €754 | ASIT €446 | 482 £LM4 R R €323 | Singie sided {1 x42)£3.01
@ Sliding tray carries proms on conductive foam. 4031 €431 4016  £1.07 40257 £2.31 :gllg £1.00 :552 90p 5185 Mk .23 Double siced {2X42]E4. 10
@ Safety interlock switch prevents the timing circuit from operating &1 fa H gf o m pric R - ) Yy B g
and switching on the tube with the tray open. @3 £200 4081 27 4182 aap 4521 €250 4597 244 2% : gg n%/;;:m ||;;9P“9
® 'MainsOn" and “Tube On"' indicators. | a5 6100 4082 21p 4163 o8 e | oasw ezss | MAMBM o L P
@ Smart texiured case w1 £ s €135 | a4 eop 6% £1.08 | 40 69 1imm-u el e
@ Completeinstructions supplied. s 6120 4086 £1.35 415 £1L1S 487 €1.50 4 €175 7160 Mz 123 (Al wini dips)
Supplied complete with mains plug and flex ﬁ 3‘7:’ mg [Zaf: 3?:3 g;g :552: t:% 7,680 Wz €©.23 3050€ P
Model UV141. Price £77.70 N fise | W 250 | we  cod | 4w 7op i om | AL, 2
Also available without timer as ::% : gﬁ i .
. Pri 14076 57p |74C163  €1.15°) 740903 57p | 740925  €5.01 4 DIGIT LED DISPLAY
Model UV140: Price £61.20 00 £034 |MCIB £008 | 40000 ST [ Tacws €501 | somme o
74085 €134 [74CI65  E£1.08°| TC05 €753 | 7acezr €501 | 1poo0 M f123 ity.
7486 67p | 740173 93p | 740906 5P | ace £5.01 § jpzesme £3.23 NSB 5881 rn 5| £5.75
74089 £4.62 | 740174 93p | 74C007 570 | 740829 €17.90 | 10700 i £323
T M B t 74004 28p | 74000 a9p | 740175 93p | 74908 €1.00 | 720830 €17.90 | 1092 e e fp—— 4
ex |crosys ems 323?8 ggv 74083 a9p | 740192 €1.15 | 740908 £1.69 11.000 Mz Y] LED OISPLAYS
P | 74035 £1.0B |74CI93  £1.15 | 740910 £7.45 | goces a5p | 12000 iz frez | oums
as Lo Tc4 90p | 740107 £1.27 | 740195 £1.08 | 740911 £7.39 | goces 92) 1 DL-727€/728¢ £2.00
E P R O M PT U V E R A S E R 14c20 28p | 740150 €381 | 740200 £7.46 | TACOIZ €739 | soryr aop | LA O2 | wraemse 6
1 == 74030 28p | 740151 £2.55 | 740221 £1.41 |. 740918 £1.46 | 80¢98 92p 16,000 Mz £3.92 FNQ 500/560 £1.20
14032 28p | 740154 £3.81 740245 €298 | LIS £1.15 | B2CI9 620 | 1a000 e an F—————
14042 95p ) 140157 €229 [7403713 €179 | 74C918  €1.10 | gacoy £2.90 | 1543 wa an LIQUID CRYSTAL
4048 €1.431 740060  £1.49 | 74C374  £1.79 | 740021 €17.07 | gac30 £2.90 § 70000 e 0952 DISPLAY
073 TP | 740161 £1.15 | f4C901 57p | 740022 £3.78 201134 Mz £123 4XD.5" Digits 40 pin DiL
74074 59 | 740162 £1.15 | 740902 T9p | 740923  £3.86 26,690 Mz £2.10 £9.95
770 e fas —
MODULATORS SWITCH grl:: g_,; "_sgzzcx nmrs[zm
. k g MK 50253 £5.50
A low cost alternative to the above erasers (UV winn ess une cnzs v § MIODE PSUs s e o) AR ceio
140/141) claimed by the manufacturer to erase SanlMogusler RN o wsswam 8 l00000 M £3.23
up to 32 chips in 15-30 mins. This is the cheapest [ waguisor wite nmawot § s0m o '+ 1%, L,J, lomows 0.2 TOUNTERS
1 i (tor computers elc | €4.70 5
eraser we have seen. The unit has no timer, power | P e’ cun s | A Sors vt 12y _mmz_ﬂ ST €990
switch or safety interlock switch. The user places | carer Moduiator €250 § 5y/57) I
up to 32 chips into loose conducting foam in the MlCROPROCESSO‘RS TG DATA Iu.;:‘p?:‘muﬂb\rﬁ"r?rt;;m
erasure tray (16 along the base, 8 on each side). Wi te120 e e i S ingo
The chips are held in place by the UV tube which COMPUTER BOARDS 6300 WU €655 INTERFACE 113 page Eleciranic Projucts ladex 7277
sits in the tray. (Unlike the UV 140/141, no 114 5 203 mm fbreglass, 5307 MPY 6996  §1L595/6/7/8 £1.40 North Tynsaide Libraries) £1.50
3 ; qold pistad edqe cossecior. 6810 {178 > 8 RAM) £3.25 75491 LED driver 50p 650 page COSMDS Detabook [RCA) £4.95
special precautions have been taken to prevent the Bulered SC/MP CPU £9.40 A 128 X BN £33 754 azp | 30 page A Guie o SC/MP Programaa
seepage of UV light, but the manufacturers state SO P Ea oA20, 6821 Pk =] I E :an'n .‘:.‘7.!5..".".2‘:'«,..' R tli;:
that "Incident light from this device is quite safe at VOUN p et t% WC5880 26 (1 a8p azaﬁaaa.Tllﬂsl[ﬁ‘nl(rl:lu Guide Mational] £45
o H e YOU B> of £8.90 ats lor ol p
distances above 12 inches’".) o .s-§, A 6502 CRY Conlroller: Uarts 6 page data for Mk 4118 259
) £PROM Hn:'--- ' 6502 €2.95  Thompson CSF SF.196364£€11.50 Ifrp):c dala for 1MS B158 [ISP-BA/B50) [National) 50p
{Dimensions — 325X 64X 38Bmm) (2708s). 6520 PIA £6.22  AY-5-1013 UART TR 1502 €4.00 20-page data for SC/MP Il aliona)
4 PROM board [szmq 8522 £7.95  AY510138 €470 | 100 page COP 1802 MPU User Maaual (REA) £4.50
E ASER . P 1 £33 56 AY-3-1018A £5.60 45 page Fixed Point Binary Arithmetic Reutines for
EPROM : Frice . 5 RO e RTOR o e ooy eese RIS £5.60 i 450
2 0kt i | DSWECP I E1RES CHAR ERIEISOND S p L gase
5204/2708 PROGRAMMING SERVICE: £7.50 £9.40 MCM 66760 £9.75 [ c43 page COSMAC MPU Product Guide [ACA) 59
3 . 8k AAM board (21 m| Il- STATICS [Musn' 4sons) MK 2307 £15.29 £ 15 page COP 1802 tastruction Summary 25p
each prom. (Price does not include prom, we 8 2101256 1 £225 R32500 frUppreas] £6.00 | 10 age Untuuantin OHOS RCA) - 050
1 j— Tape interiace H” 2102-1K xl tl.zn OM 8678 CAB/BWF £14.27 page COSMOS Poc! ction Geide P
accezt h_andl\;vmten/typed source code — must be Bl o0 et ] gt £5.75 | c21 poge COSMOS DigitalIolegrated Gircurta (RCA}  75p
exadecimal). . —12v board 2112-756 % 4 £2.25 ARMWARE
. £8.90 2114/8045-1K 1 4 £4.39
PROM WASHING SERVICE: 50p each prom PSUSe — 12 haard 6350 | Lok tpa0 MOl 180[13 2108 CZI14M5 280 DATA PACK i
1SBUS 1.1 13 st back- 2114L-1K 2 4 550 KT < HLIBOHLD, This conlains all the 6ala we can obtain on he 280 CPU
NEW COMPUTER BOARDS D o g | TS O530 e e ey stk o
co Pu Glass. tinned ' DYNAMICS sheets, photocopies or bound vr‘»lumes, of 3 combination
X o Further defails o request MK 4116 16K 25008 g‘-g; UM kor(EC ey 122 2703] of bath. The weight ol the set ot data is aboul 1'z kilos.
The fOHO\NIng computer boards have been added to MK 4816 2K 5 § £30. 1K Various. for SC/MP [1 & 2708! and 3ome information on other pracessors. memarles
the range for use with the Z80 (114X203mm 280 CPU |Z.,,mf1‘:° £9.90 UV ERASABLES £14.95 zailyensloltepliaciuded: ]
2 ] i £11.50 loatiet availsbl
fibreglass with gold plated edge connector) Lo 13};::'&: o o 5 e ersway o
IP2 8line opto isolated input board £9.40 iAdd E1 ||,,, the 4MHz version of  2716/2516 2K x 8 siagle v 1K Elektor Jusior 1x2708'219. 95 c©50-page Finite State hmmn"[l‘i;r!nnnxPpum;q -~
£17.95 14K ELBUG [3X5204]  £35. g0 vel] Mairix Pross| .
OP2 8line relay output board £9.40 s 253246 18 (5w} B0 fMel 1IN E148 115 s3g0 Homs Campolers: Begianers Glessary and
SI0 RS232 serial interface board £9.40 SC/MP Il e €10  PROMWASHIG sach Prom ETIBUG Z|1x5204)  £14.95 €1 Gt oy Wihr and Sipal (01N um) .95
MXD2 16K d b d £9.40 NS 8154 AAM 1/0 £9.40 50p (+30p+VAT]  SCMP/KB{1x5204  £14.95 d PP -
ynamlc ram boar . .
74LS 74821 28p | 7aLS76  40p | 74LSIZS va 7418163~ £1.18 | 745240 ggg ;:tgggg _[f: g: mgg;?
74528 4Bp | 74578 40p | TALSI25  60p | TalSte4  £1.14 | 7aLsoal €2, .
SPECIAL OFFER e | T e S | e o | bl t332 | s fras | Jasym
41501 14 4L P | 74885 . p ¥ » d
h §,t§32 n'.: 74533 39p | 741585 43p [ 7alS138  8Sp [ 745170  €£2.88 | 7aLspas £1.70 | 7418298 £1.68 | 745384
(Subject to stocks) B oy | ASW 2% |rasw  sdp | TaST9 g5e | aSw3 €105 | niSas 250 | ks f24n | s
i 4L 16p | 741538 39p | 741581 £1.08 | 74LSkes £1.08 | 7415174 £1.06 | 745247 €0 1
No monthly accounts for these prices. TaSe  seb |7asw  28p |7aisar  @sp | 7alsu7 £I0 | 7SI €110 | TASMB €180 | 7aS36 £294 | 1S3
each per8 74LS08 22p |Tas®z 98 | alsgs  B9p | 7ALSIB ELT3 | TALSIBL £3.98 | 7aLsaag £1.90 ;u:gﬂ Zse] [gratssss
74509 22p | 757 . 90p,| 74585 £1.06 | 74USIST  96p | T4LSI83  £2.98 | 745251 £1.34 | T4l -
D blioone) kX6 fazs tseeo | M |H of db axides g imen e e g4 o8GR
2708 (450n8) — 1K X8 2 ' e §§: sl bip | TS0  55p | 748155 96 | 748192 £1.90 | 7alszss €146 | TalSHI €228 | TaLsMs
2516/2716 (450nS) — 2KXx 8 single S5v 74813 38p | 74S54  28p | 74IS1iZ  SSp | TALSISE  96p | JAISIG3  £1.30 | 745259 £1.60 | 74LS36S  65p | 7ALSa7
£12.00 £88.00 4LS14 Tsp | 74555 30p | 7415113 50p | 74LSIST  7T6p | JALSI94  €1.66 | 745261 €4.50 | 74LS366  65p | 74L84%0
: ! 4815 30p | 741563 €150 | JaLSI14  50p | 74LSISE  96p | 14LSI195  £1.36 | T4US266 52p | T4LSI6T  65p | TALSG6S
4116 (250nS) — 16K x 1 Dynamic e 20p | A3 dsp | 4S)Zz 70 | JsieD £1.28 | TAISIE  £100 | 745273 £2.44 | 1ALS6B  66P | TALSHES
£3.99 £30.40 | rasz 22p | TSTC  4lp | 418123 70p | 7alsi6l 98p [ TalSI97  £140 | 74lse75 €250 | 748313 £1.80 | TaLs6TO
741326 asp | 74575 48p | 7alsiz4 £1.80 | 7aisi6z £1.38 | 74lSz2)  96p | T4LS279  66p | TSI .95
=
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THIS WAY YOUR

CATALOGUE IS

Pholo shows a
typical ex;
of our

ant s net cwr-
et

it's Electrovalue’s quarterty price list published to keep you up-dated on price and
item variations in our 128 page cstalogue (FREE ON REQUEST). If you are not yet
a customer on our regular mailing list, we will send you our current price list FREE
on request and a catslogue (No. 10) with it as well if you wish.

OUR MINI-SELECTION POINTS THE WAY!
EXAMPLE ONE - SOLDERING IRONS

Oryz 50 £12.08 net Antex X25 £4.83 net
Isotip £25.90 net Desolder tool SR3A £7.48 net
Antex C £4.83 net 500 gm reel solder £7.59 net
EXAMPLE TWO - PRINTED CIRCUIT MATERIALS

PCB’s 300 x 150 mm *  Etch Resist Pen £1.21
SSHBP S/S £1.38 D/S £1.73 Breadboards

F/Glass S/S £2.19 D/S £2.48 Bimboard 12 £9.23
Positive resist 75¢c £1.67 Eurobreadboard £6.586 net
Ferric Chioride 500g £3.45 T-DeC £5.18
EXAMPLE THREE - SWITCHES 134 ime switch agaprors

Chrome toggle Smiths TS 100 £14.43 net
Std. SPST 65p DPDT 89p Wavechange, Lorlin, 1P12W, 2P6W

Min. SPDT 68p DPDT 92p 3P4AW, 4P3W 48p each

EXAMPLE FOUR - CAPACITORS BY SIEMENS

Polyester 7.5mm PCM

1.1.5,2.2,3.3,4.70f, 10, 15, 22, 33, 47nF 8p each. 0.1y 12p, 0.15, 15p. 0.224
18p, 0.334 21p, 0.47 4 27p, 0.68 34p, 10mm PCM 14 37p.

Electrolytic axial (. F/V)

1/4015p, 1/10012p, 2 2/2515p, 2.2/6312p,4.7/16 15p,4.7/4012p, 10/25
12p, 10/40 13p, 22/25 13p, 22/40 16p, 22/63 19p, 47/10 13p, 47/25 16p,
47/4019p, 47/63 20p, up to 1000/ 16V 32p, Then 1000/ 26V 44p, etc.

Also full supporting ranges of other ceramic, plastic and electrolytic caps.

EXAMPLE FIVE-POTENTIOISVETERS BY RADIOHM

Single gang hn or log

3

Twin gang lin or log 93p (Twin types stereo matched)
Mono slider lin or log 83p Slider knobs 10p each
Twin slider lin or log 136p Presets lin, horiz, or vert. 12p

EXAMPLE SIX - RESISTORS

Vs, V2, %W 2.3p W 8p. Wirewound from 23p

AND AS FOR SEMI CONDUCTORS . . . &'iiar we carav 7o

1N914 ép 40673 99p E1110 92p TIP31A 52p
1N40C07 9% 585 3ap E1210 92p TIP32A 52p
1N4148 Sp 556 88p LM301AN 35p TIP41A 89p
1N5402 19p AC123 36p LM374N 67p TiP41C 78p
2N1599 £1.01 AC176 87p LM380ON £1.74 TIP42A 68p
2N2369A 24p AD136 £4.25 LM3900N 78p TtP42C 74p
2N3055 81p AD149 £1.01 MJE2955 £1.13 TiP2955 68p
2N3702 11 11p AD161 40p MJE3055 £1.00 TIP3055 69p
2N4443 £1.78 AD162 52p MPSA12 42p TIS43

2N4444 £2.28 AF127 43p MPSAB3 44p w02 35p
2N4991 72p AL102 £1.84 0A47 14p ZN425E £4.49
2N5467 9 45p BA379 29p 0A30 8p 2TX107-9 14p
40HF40 £2.25 BB103 43p [e2-X:]] 8p , ZTX300 14p
40361 49p BB104 70p 0A202 18p 2TX500 16p
40362 + 48p BB10S 379 0C29 £1.23

40636 £1.69 €106D1 52p 0C36 £1.18

CA140F 48p 1280CD

INFORMATION: To show everything we supply would take about seven pages of tightly packed type in
this journal, the range 15 enormous including not only opto devices and very advanced sophistucated items,
but all the everyday things you need as well down to nuts 8nd washers! IT°S ALL IN CATALOGUE 10. OUR
120 PAGE CATALOGUE FREE FOR THE ASKING

PRICES AND V AT All prices quoted here include V A T for U.K orders Overseas buyess deduct 13%
when ordering

POSTAGE Fororders upto £5 75 value (U K ) please add 40p for p/p If over. arders sent post free in U K
Overseas orders sent at cost (Min 40p)

DISCOUNTS 5% allowad on non-net items if order value exceeds £11 50 10% f order value exceeds
£29 Quantity dscount prces on most components.

ELECTROVALUE LTD., DEPT. ETI10, 28 St. Judes Road, Englefield Green, Egham,
Surrey TW20 OHB. Phone Egham 33603 (STD 0784. London 87). Telex 2644 75.

Northern Branch (Personal Shoppers only), 680 Burnage Lane. Burnage. Manchester M19 INA Phone

(061)432 4945
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ICS have
helped thousands
of ambitious people
to move up into higher paid
more sacure jobs in the field of
slectronics — 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 specialised training so essential
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 and in your own home. In the words
of one of our many successful students: ““Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed."’

City and Guilds Coniﬁma

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 Installation 'Work

Diploma Courses

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

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

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

Post -his coupon or ‘phone today for free
ICS careers guide in Electronics

Age

To ICS, Dept. Z265; Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)
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PCB FOIL PATTERNS
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PCB Foll Patterns




PCB Foil Patterns

FM Radio Control receiver board (topside)

FM Radio Control receiver board (bottom side)

110

Bind it
It's so easy and tidy with the Easibind
binder to file your copies away. Each
binder is designed to hold approximately
twelve issues and is attractively bound
and blocked with the ELECTRONICS
TODAY INTERNATIONAL logo.
Price U.K. £3.95 including postage, packing
and V.A.T., overseas orders add 30p. Why not
place your order now and send the completed
coupon with remittance to:-
EASIBIND LTD., 4 UXBRIDGE STREET,
LONDON W8 7SZ. Tel: 01-727 0686
Please allow 3/4 weeks for fulfiliment of order.

S JEASIBING

Easihind 14d_4 Uxbridge St.London,W87SZ.
Nat. Giro No. 5157552, (=)

| Order Form = Q1

ELECTRONICS TODAY INTERNATIONAL l
: | enclose p.o./cheque value ..........c.coeeeervennns I
. L {1 SO binders l
I Years required ........cooueennes l
l BLOCK LETTERS PLEASE .
i |
] oo ||
i i,
i |
i |
|
I Registration No. 307469 1

---——-——----—--J

-once it is completed. None of the present ETI technical

ETI NEEDS

Q!
" your

Could you be a Project Engineer for ETI? — the person
who fills this position will be able to design and build up
projects tothe standard of finish ETl readers are used to
seeing in their magazine. This calls for someone with a
good knowledge of circuit design and with the patience
to carry the design through to a finished state. Existing
staff are available to assist in all aspects of design work.
The easiest part of the job will be writing up the project

staff were journalists previous to joining, and no-one
hasfoundthewriting adifficult task.
We have no preconceived notions of age required.
Applications should reach us as soon as possible
withC.V
Apply in writing to:
The Editor,
Electronics Today International
145 Charing Cross Road,
London WC2H OEE

ETI OCTOBER 1380



ETIPRINTS

ETIPRINTS are a fast new aid for
producing high quality printed
circuit boards. Each ETIPRINTS
sheet contains a set of etch
resistant rub down transfers of
the printed circuit board designs
for several of our projects.

Shown below is the listing for
the last year's ETIPRINTS.

ETIPRINTS are made from our
original artwork ensuring a neat
and accurate board. We thought

ETIPRINTS were such a good
idea that we have patented the
system (patent numbers 1445171
and 1445172).

038  Buffer Jan8C  040B ETIBO — PSU Feb 80  042B  Touch Dimmer Apr 80
Moving Coil Preamp Tuning Fork Battery Charger
Process Controller Filter RC Guardian
Coin Toss (Top,Bottom)1&2
039A  Hum Filter Dec 79
Logic Probe 041A  ETI Audiophile Margo 43 IR6O preamp. DU
ETI VCA Receiver, PSU
Signal Trace Servo Tester
039B  Long Period Timer Dec 79 ETI HC VU PPM
Rain Alarm ‘Electromyogram }
Touch Switch 044A  IR60 Function June 80
Flash Trigaer Board (Top & underside)
Pseudo F?gndom 0418 VCM Mar 80 Control Circuit,
Noise Gen Heater Controller Line Transmitter
Tape Response Meter
Ghmmeter
039C  Function Generator Dec 79 042A  300W Amp Module Apr 80
_ 044B  FM receiver June 80
033 Fuel Level Monitor, Sep 79 PSU & Monitor Amp
040A ETIBO — VCO Feb 80 Alarm, Screen Controller Drum Synth
and VCLFO Dynamic Noise Reducer {function board)
i ‘}vﬂ(‘} %\

X 2 Lay down the ETIPRINT and rub
N 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!

| Extiprint 043

BUY LINES
ORDER TODAY

London WC2H OEE.

ETIPRINTS

Send a cheque or PO (payable to ET| Magazine) to

ETI PRINT, ETI MAGAZINE 145 Charing Cross Road,
Price £1.20p.

SPECIAL OFFER You MUST NOT MiSS £127 + var
SAFGAN OFFERS ST'45 single trace Oscilloscope

atonly £127 + VAT P&P Free till 10th Oct. (1980)

10mv/div...5MHz .. . 4" crt.. .1 yr. Guarantee ..

.British
SPECIFICATIO
* 10mv/div — bv/divin 9 Cal Steps | *# SENSITIVITY: 0.5div int, 100mv Ext

* BANDWIDTH greater from 5MHz * GRATICULE BLUE RULED 8x10div
* TIME BASE1us/div—50ms/divin 15 (6.4x8cm?)

CAL STEPS * SIZE H 215mm, W
X5 EXPANSION TO 200ns/div | 280mm WEIGHT 4kg.
X5 MULTIPLIER TO 250ms/div | ACCESSORIES
* TRIGGER LEVEL, = SLOPE, BRIGHT | PROBE (X1-REF-X10) £11.50 + VAT

LINE AUTO | ADAPTOR BNC to 4mmSQOCET£2.95 +

Order to SAFGAN ELECTRONICS LTD. | VAT

165mm, D

OFFICIAL GOVERNMENT AND EDUCATIONAL ORDERS ACCEPTED

56 BISHOPS WOOD, ST. JOHNS, WOKING, SURREY GU21 3QB. Tel: WOKING 66836 or WOKING 69569

:

Buvirwith Wcess
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3 CHANNEL SOUND /LIGHT

CHASER
LB31000SLC

A high pertormance
sound to light system which
automatically switches 10 a chase when the music ceases. Super
sensitive with an anti interference circuit, the unit will operate
from practically any amp and control up to 1.000W/channel,
6Hz to 70K,. Controls' bass/mid/treble/ master sensitivity /
chase speed.

3 CHANNEL SOUND/LIGHT
LB31000SL

£21.40

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

Excellent performance

CHANNEL CHASER

2/4/8

4

LB81000LC

£26.50

An all logic chaser
system for use with up
to B channels at 1,000 watts each. Facilities include footswitch
trigger and module cascading (16, 24. 32 channel, etc.}, chase
speed and re-cycle delay.

4 GHANNEL SEQUENCER
LB41000LS

£17.50

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

1 AND 3 CHANNEL DIMMERS
LB31000LD

LB31000LD

£14.70

Single channel version

1811000Lp £6.70

Power dimmer units for theatre /stage applications up to 1,000W
per channel, with on board suppressing. The unit is also available
without rotary pots.for use with sliders —

LB31000LD (no pots) £13.50 suders TSP each.

LB250

ROPE L
LB41000LC-S
£22.70

24 feet ropes
Red/Yellow
Blue/Green

A four channel ¢
with a sound trig
modulates the
excelient sound /

control.

10 10 ropes with chase speed and trigger level

IGHTS/DRIVER

ROPE LIGHTS
20% off RR.P.

£41.40

haser up to 1,000W per channel,
ger facility. The music input signal
speed of the chase giving an
light effect. The unit will control up

STEREO DISCO MIXER/PREAMP

NEW ADVANCED MODEL
LBPA3

M — Magnetic
C — Ceramic

Still an
amazing

£30.70

Magnetic or ceramic deck
versions — please state

All the requirements of a stereo disco preamp on one board, left

-and right deck mixers / tone controls / mic. mixer /tones/ mic. auto
‘tade over decks/and P.F.L. The unit can be used with either

'LB100/150/250 and respective supplies. . o
Full set of pots — £8.63 siiders — £11.21 [SIX sterso,
three mono).

LBPA2
£17.20

A four channel mixer and
tone stage for mics, gui-
tars, etc. Can be used
with any LB amps.

Set of pots £2.74, sliders
£5.23.

LBPAI
£19.50

A stereo hi-fi preamp and tone
stage for mag. p.u./tape/tuner,
etc. Outstanding quality.

Set of pots £3.27, sliders
£4.49.

Y

L&B

PROFESSIONAL ENGINEERING PY

PROFESSIONALS

ELECTRONIC
MODULES

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

1)
2)
3)
4)

It must be
It must be

excellent
5)
6)
diagram
7)

Each module is m
components, and ful

All prices shown a
post/ packing excep!

You need a module

reliable
competitive

Its performance must be simply

Its finish must be outstanding

You require a connection and circuit

You require L. & B

anufactured from the highest quality
lly tested and guaranteed for 12 months.

re VAT inclusive. Please include 50p
t where individually stated. To mail order

send cheque/P.0./registered cash/Barclaycard or_Access
number. C.0.D. service £1 extra. For the new Autumn

catalogue send 50p.

3-WAY ACTIVE CROSSOVER

LBACO1
£17.90

LBPSU1
£6.20

Bass /mid /treble

active crossover with

stage booster! Available

with crossover points of 200Hz or 300Hz, and 2K or-3KHz
{please specify) LBPSU 1 supply for LBACO1 (1 or 2).

LBRLD{
p £5.70

A de-thump unit for use with any LB
power amps. Simply connects between
amp and speaker.

PIEZO
HORNS

- £5.75

P/P 50p

-
v.

NEW — MINI MODULES — NEW T CELESTION LOUDSPEAKERS

“Ingeniously designed mini pre-amplifier ‘building blocks' for
use in music and P.A. applications. You choose the type and

number of units you

require for your particular system and

mount each module via its control direct onto your panel.

LBMM 1 Pre-amp fo
LBMM2 Mixer foru

r mics, guitars etc.
pto 6 LBMM1/2/3/4/5

LBMM3 Bass /boost/cut for either LBMM1/2/3/4/5
LBMMA Mid-boost/cut for either LBMM1/2/3/4/5
LBMMS5 Trebie boost/cut for either LBMM1/2/3/4/5
LBPSU1 = 15V supply for up to B models

LBPSU * 15V regulated for up to 50 modules

MM1 £4.50; MM2 £5.20; MM3 £5.70; MM4 £5.70;

MM5 £5.70; PSU1

£6.20; RPSU £14.50.
e M

(8ohms)
* G12-65 G12-100 G12-125
{(12inch 65W) | (12 inch 100W) | {12inch 125W)
P/P P/P P/P
£20.70'{|.1o- £26.45t|.7u £46.0 £2.00

POWER SUPPLIES

A range of rugged power supply units to complement our
amps.

POWER AMPLIFIERS

Tough dealing power amps for use in sound systems.

Open/short circuit

protection and fused. Heavy gauge

heatsinks and rugged o/p devices (all operate down to 4

chms)
25WRMS. | TOWRMS. | I50WRM.S | 250WRMS,
20Hz to 6OK *|  SHz to 25K 5Hz 10 25K SHz 18 25K
0.07% THD 0.1% THO 0.1% THO 0.1% THO
9608 S/N 11008 S/M 1100B S/N 11008 S/N
1B25 L8100 LB150 18250 -
£11.20 | £18.20 £26.50 £39.50

Note all models are

available with either 500mV or 775mV

sensitivity. Ploase state when ordering.

.
. |
LB250PS
LB25PS LB100PS 1B150¢S 1B250PS
£11.20 | £14.70 | £18.00 £24.50
P/PE1.20 | P/PE1.40 | P/P£1.40 | P/P£1.70
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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 3 channel 3kW
R el Iv - 100w input zero voltage firing
£9.90 300 w/channel v £17.90 2 ]

) 200mV — 100 watts input.
LK3 2kW slider dimmer 1 channel kW !
£5.50 suitable for clubs/pubs. LK4 a dionj?'wrward/r

’ A professional unit ¢/w £16.50 ¢ cverse

auto — two speed ranges.
face plate. 4

Suitable case for
LK 1/2/4 £3.50

ALL KITS C/W 100w spots ES or BC

Facia panel, £1.50.
circuit, comprehensive Coloured pigmy tamps
instructions & full 65p.

parts guarantee 8m rope lights
£49

Carriage on above 70p

UNREPEATABLE HI-Fi BARGAIN

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

Comprises:

* 64" linen surround bass unit

* 5" mid-range unit

* 3 tweeter

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

Full instructions provided

Must be heard to be believed!!

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

SAXON ENTERTAINMENTS @n)

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

(01) 684 0098.
Order by phone — Access/Barclaycard/C.0.D.
Open Mon. — Sat. 9am - Spm.

Standard Parts

JAYkit

DM-2 FG-1a
¢ v —— T
5750 R oD
(AN
. =g
DIGITAL ‘
MULTIMETER FUNCTION GENERATOR
&« DCVolts. ........ 1mV to 1000V o~
ACVolts ......... 1V to 500V 30mV to 10V pk-pk
DC Current . . .. .. 0.1mAto 0.2A * 1Hz 10 100kHz
Resistance. .. ..... 101 to 20M{}
% DC coupled
& 3% digit LCD e T -
# Auto Low Battery indication Sine, Square riangie
# Auto Polarity & Zero * Separate TTL output
* 1% accuracy (DC volts) # Designed around Intersil 8038 IC
#* Designed around Intersil 7106 1C * Total cost around £30 (incl. case)
# Total cost around £30 (incl, case)

Prowided 1n a JAYKit 15 a Printed Circuit Board, a punched and lettered Front Panel overlay, a
Circuit Diagram and Instruction Sheet and a comprehensive and up to date Component List
showing suppliers and current prices. Difficult to obtain pieces of hardware are supplied with the

L Jayen Developments, 21 Gladeside, Bar Hill, Cambridge CB3 8DY
- . D S D S D D D G5 S5 5D D G5 6D 5N G5 65 G5 N G5 G5 G5 G5 6N 6N G5 6N G5 6B N 6N GB &

To: JAYEN Developments
21 Gladeside, Bar Hitl, Name
Cambridge CB3 8DY
Tel: {0954) 80285 Address

Please send:
[JDM-2 @ £5.45
[JFG1a @ £4.95
{Incl. VAT and P&P)

Money to be refunded if the kit
is returned within 10 days.

JEldkits

------1----------------------------

New from Newnes Technical Books

Ian Sinclair

Practical
Electronics
Handbook

Newnes To hrucaj Books

Return to Philip Chapman

}Newnes Technical Books
Borough Green, Sevenoaks, Kent TN15 8PH

ET1 OCTOBER 1980

Practical Electronics
Handbook
lan Sinclair

A useful and carefully selected collection of standard
circuits, rules-of-thumb and design data.

Covers passive and active components, discrete
component circuits and linear and digital i.c.s.

Describes the operation and function of typical
circuits whilst keeping mathematics to a minimum.

208 pages 216 x 138mm £3.95

US89.00

Please send me Practical Electronics Handbook by
lan Sinclair 0408 00447 9, Find £ enclosed

ETI 880
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STEVENSON

REGULATORS SPE AKER 64mm 8.0 110p

64mm 64 N 110p
85p 56mm 8 Nt

70mm 81 140p
100p 70mm 80 0 170p
Pair of ultrasonic transducers 380p
Magnetic earphone + 3.5mm plug
Crystal earphone + 3.5mm plug

17p
CONNECTORS

a8p
Chassis
Socket

AC127

78L05
78L12
78L15
7805

33p
33p
33p
70p
700
70p

115p
45p

7905
7912 7812
7916 7815

TIC246 16A 400V Triac
C106D 4A 400V 50 SCR

TERS

Preset ver. or hor. 8o | DN Plug
Rotary 5K-1M Log or Lin .33p| 2pin 9p
Rotary 5K-1M stereo 110p | 3pin 12p

Line

Socket
8p 120

100 12p BC214L

TRANSISTORS

25p
23p
4%
4%
10p

BCS547
BCYN
BD131
BD132
BD139
BD140
BFX29

BF X84
BFYS50
BFY51
MJ2955
TIP29C 60p

DIODES

1N914 ap
1N4001? ap 1N4002
1N4Q06  7p 1N5401
B2Y88 series 8p each.

2N5777

1N4148

4585

Low Profite
Texas

Hp 16p
Scr. plug Socket
16p 9p
18p

30p

3%

IP12W rotary switches

Push to'make switches

TO5 heatsinks

20mm panel fusehoiders

ORP12 LDR .

3.75 x 5 0.1 veroboard

2.5 x 10,1 veroboard

3 x 2 x 1 aluminium box

6 x4 x 2 aluminium box

Miniature 606, 9309 transformer. HOD
TIL111 optoisotator . 80p
4 self adhesive feet 20p
SAB Soldering iron 430p
Desoldering toot 550p

Slide 60mm:trave) 5K-500K log 5pin 180  13p

or Lin, single 65p JACK Plug

Suitable knobs for above with coloured | 2.5mm 10p

caps in red, biue, green, grey, yellow 3.5mm 11p

and black. Rotary 16p. Slide 12p each. | 5td. 17p
8mm stranded

_Stereo 25p
MmisC
conn, cable

Min. mains cable per metre
PP3 battery clips
Crocodile clips

AA rechargeable ceils

PP3 rechargeable cells

Red or black terminals

3 lead TO18 socket .

Red or amber neon indicator
Subrminiature SPST toggie
Standard SPST toggle
Miniature slide switches

8 pin
14pin
16pin
18pin
20pin

9p 22pin 20p
11p 24pin 22p
12p  28pin 26p
t6p 40pin 38p
18p

LM324
LM339
LM348
LM377
LM378
LM380
LM381
LM382
LM386
LM387
LM1458 40p
LM1830 180p
LM3900 60p
LM3909 72p
LM3911120p
LM3914 320p -
LM3915320p

52p
55p
100p
170p
230p
80p

MMS57160 650p
NE531  140p
NE555 23p
NE556 60p
NES67  120p
RC4136 100p
SN76477 230p
TBABOO  80p
TBABIO 110p

LINEAR

741
747
748 40p
7106 85)p
CA3046 70p
CA3080 75p
CA3130 100p
CA3140 60p
LF347 170p
LF351 45p
LF353  90p
LF356 95p
LM301A 30p

18p
70p

0.125in.
Red TIL209 TIL220 10p
N Green TIL211 TIL22Y 16p

Yellow TIL213 TIL223 16p
2} °
TDA1022 630p '/ Clips 3p 3p

45p y, DL704  03in CC 130p
85p ,. DL707 03in CA  130p
125p 7 FND500 0.5in CC 100p

XR2206 390p C'KI;ACHORS TANTALUM BEAD

ZNa14 80p
2ZNA2SE 475p
0.1,0.15,0.22,0.33,0.47,0.68, 1
and 2,2uF @ 35V .
4.7,6.8, 10uF @ 25v .
22@16V,47@6V,100@ 3V .
POLYESTER {(Mutlard C280 series)
0.0 0015 0.022,0.033,0.047,0.1 .
0.15, 0.2
033, 047

0.2in.

LM318 850
CKS Specially designed packs intend-
PA ed for development work at a
considerable saving.
Yaw resistors. 10 of each value 4.70hm to 1 Mohm.
a total of 650 resistors. 530p each.

Yaw resistors. 10 of each value 4.7ohm to 1 Mohm.

\03
a total of 550 resistors. 875p each. RADIAL LEAD ELECTROLYTICS

‘ Presets. Pack of 5 of each value from 100chms to 63v_047 10 22 7 10 7
1 Megohm. a total of 65 presets. 390p each. o 22 a3 a7
LED’s. Pack containing 10 of each colour LED 25v_10 22 33
0.2 size. Total of 30 Led's + clips. 450p each. 100

Our new catalogue is now available. It contains 100 illustrated
pages detailing over 3000 line items, Send 50p for your copy!
Yu will recieve: « A reply paid envelope. « A Mail Order
form to facilitate rapid despatch. » A 50p Discount voucher.
All prices include VAT

Please add 50p carriage on all orders below £15.00.

Access & Barclaycard welcome
Sales office: 01-464 5770.

Zeners. Pack of 5 of each value from 2V7 to 33V
A total of 130 zeners.

AND NOW A DIMMER
THAT MAKES TOUCH DIMMERS OBSOLETE

Twe years agn TK Electronics launched a
touchdimmer kit the TDIOOK, which made knob
controlled dinmers obsolats This was
such a great success thal many
magannes and morn ctailers soon
produced similar designs SO THAT
OTHERS MAY FOLLOW. 1K have
dasigned a tourh dimmes kil with an
ntrs Red Remote Cantrol enabling
yOu to switch and contral the
brightness of your ighis tram the

or by using the TDE/K extension kit)

\—-"q-

comtort of your armchar etc (a8 well 58 manustly by tuuching the trooiplate

As wrlh all our kits. these units come complets with all componenis
RFt

the dark and a neat box tor lhc tranamitter. The plastic froniplate

coverad with a decorative finish to blend
with yout 100m decor

REMOTE CONTROL
COMPONENTS

LD271 IR Emitting Diode

SFH205 Photodiode Detector

SL480 IC Pulse Amp

SL490 32 command encoder/transmitter £2.40

ML922 10 channel recerver + 3 analogue oulpms
£4.20

MLQ?G 16 channel receiver 4  momentary bmary

MLQZB 16 channel receiver 4 latched bmaryo p
ML929 16 channel recower 4 latched binary 0/p

£1.40
Data Sheets per device 10p
These ICs can be used with infra red, ultrasonic or

radio links, depending on range. cost and speed of
operaton

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT
CURRENT RATE TO ABOVE PRICES. 40p P& P MAIL ORDER — CALLERS WELCOME

BY APPOINTMENT

¢
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Wa have degigoed tha hght diruner anad 1o o

& standard wall box the transmittes 10
fit your hand and the price to fit
your pocket

l
|

[J

4 nean 10 heip you find the switch n
s no matal
péds 10 touch, ensuring complete safsty and anabling the piste to be

In two yrars time everyons
will he sihing remots control
dimmers but you Can have your
TDRK3OOK kit NUW for only £14.30 for
the demmar unil and £4.20 for the 1ransmifter
fot the more athiatic nf you, the TDI00OK ig stitl
availabie at £8.60 and the TDE/K a1 £2.00.
DON'T FORGET 10 acd 40p P&P and 16% VAT
10 your totel purchase

RC500K KIT

If you do not require a sophisticated muiti-channel
remote control. we have developed a simple
single-channet on/off intra red transmitter and
receiver kut. The transmitter unit comes complete
with a hand-held box and requires a PP3 (9V)
batiery. The recewer includes a tnac capable of
swilching up to S500W at 240V a.c. and comprises.
a pre-amplifier bistable latch and a mains power
supply, making the unit p! y selt d

Op gach.

1000 o

TRIACS

400V Plastic Case (Texas)
3A 49p 16A 95p
84 58p
12A 85p 25A 190p
6A with trigger 80p
8A isolated tab 65p
Diac 18p

TK's SPECIAL OFFERS OF THE

MONTH
Orders must be received by 31.10.80

SPECIAL OFFERS
AY-5-1224 Clock IC
LM3915 Bar/ Dot Driver
2 x DL304 0.3" cc Display
2xDL307 0.3 ca Display
2x2N3442 10 off each 0 2" LEDs
Red, Green, Yellow

MIN! KITS

These kits form usetul subsystems which may be
incorporated into larger designs or used alone. Kits
include PCB. short instructions and all com
ponents
MK1 TEMPERATURE CONTROLLER/
THERMOSTAT
Uses LM3911 IC to sense temperature (80°C
max} and triac 1o switch heater

KW £4.00
MK2 SOLID STATE RELAY
Ideal for switching motors, lights. heaters. etc
from logic Opto-isolated with zero voltage
switching Supplied without tnac  Select the
required tnac from our range. £2.60
MK3 BAR/DOT DISPLAY
Displays an analogue voltage on 3 linear 10-
element LED display as a bar or single dot. ideal for

The small size of the receiver enables the unit to be
built into" all kinds of equipment from lamps to
tape recorders. Range approximately 20ft.
€12.50

TK Electronics

(ET!), 106 STUDLEY GRANGE ROAD
LONDON W7 2LX. TEL.'01-579 9794

ther tevel indicators: etc May be
stacked 1o obtain 20 10 100 element dispiays.
Requires 5-20V supply £4.75
MK4 PROPORTIONAL TEMPERATURE
CONTROLLER
Based on the TDA1024 Zero vohage switch. this
kit may be wired to form a ‘burst fire” power
controller or @ proportional temperature

enabling the p of an enclos-
ure 10 be mantained to within 0 5° C

3KW £5.65

MKS5 MAINS TIMER

Based on the ZN 1034E Timer IC this kit will switch
a mains load on (or off) tor a preset ume lrom 20
minutes 10 35 hours. Longer or shorter periods
may be realised by minor componeni changes
Maxymum toad | KW £4.50

DISPLAY LIGHTING KITS

Each unit has 4 chanrnels {rated at 1KW at 240V per
channel) which switch lamps to provide.sequencing
effects, controlled manually or by an optional
opto-isolated audio inut

OL1000K

This kit features a bi-directional sequence. speed of
sequence and frequency of direction change being
variable by means of potentiometers. Incorporates
master dimming control £14.60
DLZ1000L

A lower cost version of the above, featuring unidirec-
tional channel sequence with speed variable by
means of a preset pot. Outputs switched only at
mains zero crossing points to reduce radio inter-
ference 1o minimum £8.00
Optional Opto Input DLA1

MINI TRANSFORMERS

primanes 240\/ ac
100mA secondaries

90-9v
12.0-12v

566 Timer
741 Op. Amp.
AY-5-1224 Clock
AY-5-1230/2 Clock/ Timer
AY-3-1270 Thermometer
ICL7 106 DVM {LCD drive)
LM377 Ouat 2 W Amp
LM379S Dual 6W Amp
LM380 2W Audio Amp
LM382 Dual/low noise Preamp
LM386 250mW low voltage Amp
LM 1830 Fluid Level Detector
LM2907 f-v Converter (8 pin)
LM2917 {-v Canverter (14 pin}
LM3909 LED Flasher/ Oscillator
LM391 1 Thermometer
1M3914 Dot/ Bar Driver
MM74C911 4 digin display controller
MM74C915 7 segment-BCD converter
MM74C926 4 digit counter with 7 seg.o
$5668 Touchdmmer
59263 Touchswitch 16-way
SN76477 Complex Sound Generator
TBABOO 5W Audio Amp
TBAB10AS 7W Audio Amp.
TDA1024 Zero Voltage Switch
TDA2020 20W Audio Amp.
2N1034E Timer
All ICs supplied with data sheets
Data Sheets only 10p each device.
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Codesnead Electronics

0. Box 23, 34 Sesfield Road, Copnor, Portsmouth, Hants. PO3 5BJ
SOUND EFFECTS PCB brand new, made for spaceman robot toy. Gives §
spaceman sounds with flashing LED's (speaker not supplied). Entertain the kids for
only 85p. FLUORESCENT REJECT CALCULATORS modern, ten function
calaculators with full memory. Most repairable but no guarantees. £2.50 each.
ALARM CLOCK CHIP MM53 16 digital alarm clock I.C. With data, £2.35 each.
GIANT LED CLOCK DISPLAY non-multiplexed, common cathode display
panel. With data £3.95 each. WRISTWATCH LED DISPLAY tiny. bright
displays for LED watches. Note display is housed in 'legiess flatpack package and
required tairly firm soldering. Supplied with data. 95p each or 2 for £1.50.
DIGITAL MULTIMETER CHIP to build an Auto-polarity, 4% digit multimeter
(requires additional circuitry). With data sheet, £3.55. 8 DIGIT CALCULATOR
DISPLAY common cathode. multiplexed, 0.1'* digits. With data, 99p each.
PLASTIC POLARIZING FILTER 0.006'" thick plastic film. Any size cut from 1
square inch up to a maximum size of 19 inches x 250 feet. Only 3p per square
inch. SUPER QUALITY JACK SOCKETS gold plated contacts for high
reliability. Mono 25p. Stereo 30p each. CALCULATOR KEYBOARDS excellent
value, 2 for 99p. LM 555 TIMER I.C. suitable for most timer applications, and is
supplied with application booklet. 25p each. CALCULATOR CHIP NORTEC
4204, four function and constant. With data and diagram. 80p each.
PUSH-BUTTON SWITCHES with 1 n.o. contact (momentary action}. With red
button, 15p each. MINIATURE SLIDER SWITCHES wit 2 pole change-over
contacts, 16p each. STATIC RAMS 2102 memories, with data, only 99p each.
REJECT LED CALCULATORS some repairable but excellent value for spares.
Yields lots of parts. £2.50 each. LIQUID CRYSTAL CLOCK DISPLAY nice style
display gives black digits on grey background, could alse be used for freq. meters,
dvm’s etc. With data £5.25. PROFESSIONAL QUALITY, CONTROL KNOBS
rotary knobs satin finish black nylon knobs to fit standard %' ‘D’ shaped shafts.
Coloured snap-in caps also have position indicator line. Cap colours available.
black, white, grey, red. green, blue and yellow. Knob and coloured cap 20p (state
cap colour required). Skirted rotary knobs. As above but has ‘flared’ nut cover
around base of knob. 27p each . (state cap colour required). Slider Control Knobs
fits 5mm or Bmm shafts. Available in black, white, grey, red, green. blue and
yellow, 14p each (state colour required). QUALITY REED SWITCHES tiny but
senstitive reed switches, ideal for burglar alarms etc. Only 39p each.
RETANGULAR BAR MAGNETS small but powertul. Purchased for use with
above reed switches, 59p each. REED RELAYS t2v d.c coil. one —n.o. contact
Small enough for PC8 mounting, 79p each. POWER RELAYS 12v d.c. coil. Two
change-over contacts. each rated at 10 amps. Contacts solid silver for high
reliability Only £2.55 each. Relay bases for above relays are 35p each.
TRANSISTOR RADIO I.F. TRANSFORMERS all brand new. May include
several types. Ten transtormers for 55p. NYLON CABLE TIES 25 for 35p (ties
are 4’ long). SHRINK TUBE available in 3 bore sizes. Shrinks by approx 50%
when heated. 2.4mm bore 15p per metre, 4. 8Bmm bore 16p per metre. 12.7mm
bore 23p per metre. TEN UNTESTED LED DISPLAYS Gambler — Try these.
Ten 0.1" common cathede displays for 99p. You to test
SATISFACTION GUARANTEED ON ALL ITEMS OR FULL CASH
REFUNDED. NEW CATALOGUE (No. 8) NOW AVAILABLE — JUST-SEND
MEDIUM-SIZED S.A.E. P&P PLEASE ADD 40p (OVERSEAS ORDER ADD

£1)

ADD 15% TO THE TOTAL COST OF YOUR
V.A.T. ORDER (INCLUDING POST AND PACKING)

L /Marsha

Wilmslow
¥  Audio

THE firm for speakers!

SEND 50P FOR THE WORLD'S BEST CATA-
LOGUE OF SPEAKERS, DRIVE UNITS, KITS,
CROSSOVERS ETC, AND DISCOUNT PRICE
LIST.

CASTLE - CELESTION - CHARTWELL - COLES - DALESFORD -
DECCA - EAGLE - ELAC - EMI - FANE - GAUSS - GOODMANS |
HARBETH - ISOPHON - I.M.F. - JORDON - JORDAN WATTS
KEF - LOWTHER - McKENZIE - MISSION - MONITOR AUDIO
MOTOROLA - PEERLESS - RADFORD - RAM - ROGERS
RICHARD ALLAN - SEAS - SHACKMAN - STAG - TANNOY
\VIDEOTONE - WHARFEDALE

AUDAX - AUDIOMASTER - BAKER - BOWERS & WILKINS |

WILMSLOW AUDIO

SWAN WORKS, BANK SQUARE
WILMSLOW, CHESHIRE SK9 1HF

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

Tel. 0625-526213 (SWIFT OF WILMSLOW) FOR HI-Fi
AND COMPLETE SPEAKERS.

II's|

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

Mail Order: 01-624 8582

Also retail shops: 325 Edgware Road, London W2
40 Cricklewood Broadway, London NW2, 85 West Regent St., Glasgow
108A Stokes Croft_Bristol

CAPACITORS: BOXES & CASES

Mullard Ceramic 63v range See catalogue for full range.
1pF to 10,000pF E 24 range Aluminium boxes 13 sizes.
all at £0.06 each Rexine Covered boxes 7 sizes.

Siemens Ceramic 63v B37448/9 NEW RANGE TMEC CASES
.01: .022: .033: .047mF @ £0.06 | Send S.A E. for details & types
.068: .1mF @ £0.08: .22mF @ Price range. £14.04 to £ 17 .00

£0.11 ABS PLASTIC BOXES
CSF High Voltage Ceramic Discs | 3 x 2% 13
Prices £0.07 to £0.18 Range

100pF to 10.000pF . v 4o.. catalogue
Voltage range up to 6Kv. 4% x 3%" x 1% N

See catalogue for details. 8" x4%" x3"

Comprehensive range Siemens BAZELL! INSTRUMENT CASES
Layer Polyester Caps: .001 to 5 sizes.

LS Miscellaneous hardware

Prices £0.07 to £0.63.

including
Vero Board: Superstrips:
Vero Breadboard.

See catalogue for details.

Large range of Mullard/Siemens
Electrolytic Axial/Radial
Capacitance values 1.0mF to

3% x 2% x 15., Prices as

Vero boxes (see catalogue for

10,000mF full range).

Voltage ranges 25v: 40v: 63v:

100v: |
Prices and types as catalogue \

Also Mullard C280; Siemens

B32231/4 and B32110. Al prices | Card Frames: Fliptop boxes:

net + VAT and postage/packaging.| etc etc.

TOOLS BAHCO \ 1980 CATALOGUE
Side Cutter with Bezel. A U.K.: 65p post paid

2
e

Side Cutter without Bezel. :3\(\ Europe 85p post paid q""'

Rest of World £1.25
\\| post paid

Vero Metal Shears. \ )
Other items as catalogue. \ Mail order: 01-624 8582

End Cutter without Bezel. |

\>

ETI OCTOBER 1980
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TTL see catalogue for full range{SOLDERING EQUIPMENT
SNT400N £0.14  SNT491AN  E0.54 IRONS-ANTEX

w2 e R S O 420
S A o fy L S
SN7408N £0.15 SN74107N £0.21 N
Mr @i S pn | Stand £1.80

SN7412N €020  SN74122N £0.48 DESOLDERING TOOL
Josdy Lk SN 06 | go1d0 £ 50

SN74186N £0.22 SN74125N £0.40

SN7417N £0.22 SN74141N £0.50

SN7420N £0.15 S$N741a5N £0.64 SINCLAIR INSTRUMENTS

SN7423N £018  SN74148N £1.05 St )
SN7425N 019 snrason 079 | Digital Multimeter

SN7426N €019 SN74IBIN  £055

SN7427N €019 SN7436IN  £055 PDM35 £ 34.50
SN7430N €015 SN74154N  £0.90 f

SN74328 €017 SN74188N  £060 " ” DM235 £ 52-28
SN7437N €021 SN741SIN  £059 00 i

SN7438N €021 SN74160AN €070 DM350 £ 72.
SN7440N £0.15 SN74161AN £0.70 ve o DM450 £ ggoo

SN7441AN £0.52 SN74162AN £0.70 L.
SN7aaN 0 SoorEn o Digital Frequency Meter
T445N X NT4

SN7446AN £0.48 SN74165N £0.80 PFM200 £ 4980
SN7447AN £0 48 SNT4167TN £1.20 B
SN7448N €045  SN74174N  £0.80 Low Power Oscilloscope

SN7450N £0.15 SN74175N £0863

SN7451IN £0.15 SN74176N £0.74 SC1 10 £13900
SN7453IN £015 ¢ SNTa17IN £073

SN745aN £015  SN741B0N  £0.70

SN7460N 015 SNtaisin o L16S CRIMSON ELEKTRIK HI FI

SN7470N €026  SN74182N 0.83

SNT7a72N €024  SN74184N  £129 MODULES

SN7473N £0.25 SN74185AN  £1.10 CE608 Power Amp £18.26
o

SN7474N £0.25 SN74186N £1.35

SN7475N £0.31 SN74188AN £1.84 CE1004 o £21 .30
SNTATEN €026  SN74189N  £226 o @
SN7480N €039  SN74190N €074 CE1008 ‘ £23.91

SN7481N £0.7 SN74191N £079 CE1704 r 1 £30.43

SN7482N £0.65 SN74192N £0.79
SN7483N €060  SN74193N  £079 CE1708 " £30.43
SN7484N £0.95 SN74196N £0.74 -
SN7a85N €070  SN7419JN  £0.74 CPS1 Power Unit £16.96

Nrabon  free  veen 6% |cps3 " " £20.43

SN7490AN £0.33 CPSG I " £2609
KNOBS & SWITCHES CPR1 Pre Amp £29.57
Big selection as catalogue - CPR1S Pre Amp £38.70
Also Resistors; Presets; Pots; All prices + VAT + postage/

Opto; Semiconductors etc. packaging
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MPA 200 100 WATT (rms into 8Q0) MIXER/AMPLIFIER

Featured as a constructional article iri ETI, the MPA 200 is an exceptionally low priced — but professionally finished — general purpose high power am‘plmer. 1t features an aqapt?b_lte IF:PUI"
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 itsel
with minimal wiring needed making construction very straightforward.

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

COMPLETE KIT
ONLY

£49.90 +vAT!

o FomBNN ' MATCHES THE
CHROMATHEQUE 5000
PERFECTLY!

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 control

or use the internal digital circuitry which produces some superd 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

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

Kitincludes fully finished metalwork, fibreglass PC8 controls, wire, etc. — Complete right down to the last nut and bolt!

» Chromatheque 5000 o
COMPLETE KIT , * D : 0 : : : ‘-mn mu ’...;. -
ONLY T 2 7 s s s

L POWERTRAN @ K0 5 CHANNEL UGHTING EIFICTS SYSTIM
£49.50 + vam

uvies

Panel size 19.0"” x3.5'". Depth 7.3

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

DE LUXE EASY TO BUILD LINSLEY HOOD

75W STEREO AMPLIFIER £99.30 + VAT
This easy to build version of our wortd-wide acclaimed 75W amplifier kit based upon Tzu + 20 ZUW STEREO AMPLIFIER £33.10 ~ VAT

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 metalwork. ready assembied 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’’ feel 1o the sound achieved by delaying the input signal and mixing 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 sensitivity. 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 enciosure

COMPLETE KIT ONLY £49 - 8 0 +VAT (single delay line system)
De Luxe version (dual delay line system) also available for £69.80 + VAT

Cabinet size 10.0" x 8.5"" x 2.5 (rear) 1.8 (front)




PROTON ELECTRONICS

SAME DAY SERVICE

cMOoS 4069 20p | TBABOO 80p | BC184 8p | BF180  2Bp | IN40O1 ap
4085 70p | TBAB1O 9Bp | BC212 8p [ BFYS0  19p | IN4OO4  Bp

4000 18p | 4586 70p | TLOS1  33p | BC213 8p [ BFYST  19p | INGOOE  Bp
4001 16p TLOS: 60p | BC214 8p | BFY52  19p | IN40O7 7p
4002 180 | LINEAR ZTX214  8p | oC7 18p | INS401  14p
4006 78p | 30148  28p NS. BC327  18p | AD161  40p | DA91 70
4007 18p | 555 21p | BC107 9p | BC328 14p | AD162 40p | WO 4 1A
4011 199 | geg s&p | BC108 9p | BC337  18p | TIP30 38p | 400V
4012 18p | 503194  28p | BC109 9p | BC338  14p | 2N2904 19p | Bridge 30p
4014 65p | 71014  38p | BC109C 10p | BC547 9p | 2N2905  19p
4016 42p | 7418 17p | BC117  18p | BC557 9p | 2N2907  19p OPTO
4017 89p | 747.14 BOp | BC143  20p | BCY70  13p | 2N3054 49p B oail 3o
4024 80p | 7488 38p | BC147 7p | BCY?1  13p 2~3055 aop | DL Taen
4030 80p | 72314  38p | BC148 7p [ BCY72  13p | Ins ap P
4035 85p | CA3045 BBp | BC149 7p [ BD131  38p (for 3055)
4043 20p | Ca3080 78p | BCIS7 8p | BD132  38p LED 62"
4034 30p | cCa3te0 a42p (BCI158  Bp |BDI35  38p| DIODES | Red 10p
prets 95P | LM3s00  48p [ BC159  Bp | BDI36  38p | |ygqg ap | Green  13p
405 8P | MC1310P110p | BC182 8 |BOI3 380 | iNgiag  2p | Yolow 13p
4066 88p | MC1a58 40p | BC183 8p | BD140  38p | Ciips ap

0.5W Res. Carb. Film 5%. E12 range 10Q2-10MQ 1p. Polyester Caps. 0.01-0.068u 3p, 0.1-0.33 Bp,
0.47, 0.68 8p, 1.0 13p. Others on free list

All full spec. guaranteed. C.W.0. P&P 30p. Mail Order only

70 BRIGGS FOLD ROAD, EGERTON, BOLTON BL? 9SQ

PARNDON ELECTRONICS LTD.

44 Paddock Mead. Harlow. Essex. CM18 7RR. Tel: 0279 32700 {Dept. No 22)

RESISTORS: /s Wan Carbon Film E24 range 1 5% tolerance. High quality resistors
made under strictly controlled conditions by automatic machines. Bandoliered
and colour coded. -~
£1-00 per hundred mixed (Min 10 per value) =
£8-50 per thousand mixed. (Min 50 per vaiue) 4
Special stock pack. 60 values. 10 off each €545/0‘,/‘ =

ot

DIODES:

IN4148 3p each. Min order quantity — 15 items

£1-60 per hundred

DIL SWITCHES: Gaid plated contact in fully sealed base - solve those
programming problems
4 Way 86p each. 6 Way £1-00 each. 8 Way £1-20 each

DIL SOCKETS: High quality. low profile sockets.
8pin- 10p. 14 pin- 13p. lépin-- 15p. 18 pin
22 pin - 29p. 24 pin - 35p. 28 pin - 39p. 40 pin

1TTT

19p. 20 pin
57p.

25p.

ALL PRICES INCLUDE V.AT. & POST & PACKING — NO EXTRAS
MIN. ORDER - UK E1-00. OVERSEAS£5 CASH WITH ORDER PLEASE

_

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,
filling your room. The result? Your air feels like fresh ocean air, pure crisp and
wondertully 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; Envelope Generator ZD20 £11.79; R/C
Speed Controller ZD3 £9.60; White Noise Effects UnitZD18 £16.85;
Track Cleaner ZD12 £7.75; Drill Speed Controller ZD21 £7.

All Hobby Kits supplied cases except ZD3. Ali kits contain components as
specified plus Texas | 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/I.T.T. 1IN4148, 100 for £1.50.

Fairchild FLV 1SO Red ‘2 LEDs 10 for £1; 100 for £7.50.
Mullard Computer Electrolytics $/T 21,000 U.F 40V

Daly Electrolytic Capacitors 2000uF. 100V

I.T.T. BCY 72 Transistors leads pre-formed

Varicap Tuners ELC1042

Varicap Tuner ELC1043

Philips Scope Tube 5’ CV21981/DG- 13 2

Thorn-Sylvannia Scope Tube 5'' SE5J £17.50 (Callers only)
Toshiba 12" TV Tube 310GAB4 £12.50 (Callers only)

If 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.

£3.50
£1.50

10 for 50p
£6.00
£6.00
£10.00

Callers please ring to check availability 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

ETI OCTOBER 1980

catgllogue...

Keep up to
date with the world’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 13 million 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
| stamps and beat the demand.

To: Heath Electronics (U.K.) Limited, Dept. (ETlO)
Bristol Road, Gloucester GL.2 6EE.

Please send me a copy of the Heathkit catalogue
[ enclose 25p in stamps.

Name__

Address

N.B.If youare already on the Heathkit mailing list you will
atuomatically receive a copy of the Heathkit catalogue without s
havmg to use this coupon. When you receive your
catalogue you will get details of this free offer. m

Soldering
Iron offer

FREE

HEATH™ |

W
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COMPUTER
FREE 16k B
RAM Board
FREE POWER
SUPPLY

+ VAT
Full after sales
service

“

MICROPROCESSOR BOARD (NASCOM 2)
4MHz 280 CPU; TV or Video + 1200 beud
Kansas City + Serial RS 232 printer

Interfaces; Keyboard; 128 character ASCIl

plus 128 Graphics in 2 x 2K ROM; free
16-way parallel port; 8K BASIC; NAS SYS
operating monitor. £280 built and tested.
Firmware & MOS ICs

Zeap Assembler (4, 1Kx8 EPROMS) £50
Nas Pen text editor (2, 1Kx8 EPROMS) £30
Expension boards (in kit form)

16K RAM £127.60 ® 32K RAM £175.00
48K RAM £220.00

High Resolution Programmable Graphics £90

f COMPUTER KEYBOARDS ‘ f CENTRONICS QUICK PRINTER )
< S -~
j - -
List
Price OUR
ﬁ:?g PRllCE
. : plus
: F uil Raybean n _ _ ] VAT 4 257 VAT
STAR DEVICES MK Il 71 keytouch sensitive key-
board. With numeric pad. All ASCI characters EXCLUSIVE TO HENRY'S £1 9 5
including control keys. Auto key repeat. Parallel 2
output with strobe. Shift lock with indicator LED. 50% OFF MSAOTNEVR N Pl?c('cbsl 20, 40 and 80
Built in ‘beeper’ with level control. 5V DC at 300mA for: o air T20mm alominiom
16" x 7" x 1.25". Grey case with white keys on blue. TANDY, f" UmARLs fl‘a i \ied
S PET, | bl ol
CARTER 57 key ASCIl keyboard. Conventional key ’ 3
board. 128 ASCIl characters including control keys. NASCOM'Cmronie;Wl"" deta interface for
Parallal output with strobe. Shift lock. + 5V and TN mnir'\‘:m' Agz?lyéh.:‘r:ictor set
;;2.\51‘!1).(:4 12" x 5.5 x 1.5"”. Black keys with white Paper feed, and on/off select switches
3054+ VAT. 'BELL" sigrial _ Weight 10ibs
FERRANT] — “SIZE 14 x 6 x 3" SLOPING FRONT” Size: 13" x 104 ;‘u"" -
55 Key ASCIl Coded in steel case. Complete with New, boxed and fully guarant
Plug and Cable with circuit to convert to T.T.L. POST PAID Price £195.00 + VAT
levels. See COMPUTING TOUAY Recommendations
S in iood condition at onlx £26 + VAT, P/P £2.50 4 h MARSH/MGY ISSUES y

T:'l g 4 Ine! ric ”‘ T it mel. VAT £48.45
]

e AN GERIN R -

plas VAT, Lower case paci iscl. VAT €10.98

We have produced 3 mini-rack which accopis LONDON sTOCKlsTs Choakry Graghics Pack lecl. VAT [22_]

AT » oypad. €158
sapply. :::‘m/?:%ﬁ .:.'r'-:".'-"'.'.'i,:',!." :-:: Microtan 65 Kit, Incl. VAT £79.35 m-.‘:.“.!i'm £995
Faished fa Black /Brasbed sismisiam, [l p gt 5
e e s ™ " Microtan 65 Assembled, £90.85 »

0.0 VAT

€43.00 plus VAT
SEND FOR COMPLETE BROCHURE TO ADDRESS BELOW

Colour Board Kit £140
High Resolution Colour add on £37.50

DRYFIT RE-CHARGEASLE BATTERY. 6 MAINS TRANSFORMERS sl 200/250V.

volt 4.5 amp/h. Size 6“x3%*x1%:** at half N RE-CHARGEABLE

pnce. Brand new £7.60, post 50p. Type Current Size Price 6V 4.7 amps
12V 100m/s 1Yx1¥xx1%  £0.98 DRYFIT LEAD-ACID £7.50 PP 50p
%

1%x1% BATTERIES

;i MIN. EDGE INDICATORS WITH e B
STERED CASSETIE TAPE MEAD. LAMP SOV 300m/s 52262 €1.50
Hah gy ropincensm for mesi | JLP1171 & LP1179 I_IODUI.E 0-100 MICRO AMP g;ov?:'r:s 3x2¥x2% f:;'sso 2W MIN. W/W 10 TURN POTS
by wresanzas T "2 == | | by MULLARD SlioiiE6:50 12620V 1 amp £2.50 | | YOL- CONTROLS QTR1006
XRRE (X24RP18 ' wack Rec. P a - £l led
Py v et | 8325 | [LP1157 & LP1186 INDICATOR METERS el £2.80 101r €8
“% m"u‘:ﬁmm‘,m —, L:\ 171 and LP11 39 luni:g:::n a'nd ‘;‘13’*;‘;’ Size 6xEx5mm
hich 1
et a8 | ] ey A/ wner Pl medum §tor €5 _ _ Postage50peach EDGE CONNECTORS
tor XAP (NS24E311) Ma; long wave and VHF coverage. May be TRANS. AM 1 g: ‘"’V‘: .5:
“/"'/:;"% wack Necord Play used as the basis of a quality portable ANS. Al PuF ERS way . £
ey o urms Sugsh 8¥ s 16rh oupue | | Conmnt s Sema s oo o mken)
BRIZEMS % wack Erase Yast Wt | | poic €5.76 for passanger listening. BELLING-LEE
GX11 ESBO Ernge 675 shms 2mA SUPPLIED COMPLETE WITH DATA ﬁ'd?.?.i‘fzii" B.N.C. SOCKETS
A LP1157 Medium & Long Wah s
GX12 ES87 Ernee §75 ohms 2mA edium ong Wave tuner i ° L1647/CSS
T ':ll module-heart £2.50 SANGAQSMSE rggE“tMETEH t: g:;j rs,gjs 10 for £8
. f
£0.08 LP1186 Vancap £5.00 - £4.50 L1647/FS _
o T et 3 oo .
KES-T with Me-melal scronn  £2.50 = = |
mimpewew aul | gy o BETORVEN [ GEG 4 0nchy STEREQ Limited stocks
A/RP1/3 Racrd Py Y wack head *¥.U: TURNTABLE QuaLITY Superb Value
R O T T wiTH sTEreo macnetic | 10+ 10 watt AMPLIFIER Don't delay
st 150 e B et CARTRIDGE WITH AM/FM STEREO TUNER order one today
IDEAL FOR THE HOME
| i A cancelled export order
brings you this ofter
2 J

JbL

@ SWENT RUNNING LIST PRICE OVE R £50 separale power supply’power amp board wilh

wiring dagram
@ LARGE WLUMINATED J.V.C. Turntable supplied com- Rotary Controls: Tuning on off volume Balance
NUMERALS plete with Audio Technica ATI0 irehle. bags Slerzo Beacon indicalor

stereo magnetic cartridge,

as useo wBRAUN “BELT DRIVEN

DIGITAL CLOCKS e LT

AM/FM stereo Tuner Ampliher
Aeady dbuilt Comprising of 3 luner/pre amp board ang

Push-button Controls. Mone. Tape Oisc. AFC
£M VHF) LW MW SW

| ‘ | |\ \ \
Power Outpu: 7 waits AMS per channel a1 better !

: AP s Than 2+ THD wnia 8 ohms 10 walls Speech ané - ON/OFF BALANCE. TREBLE. BASS. MOND TAPE Phono AFG M LW MW SW Tuning
MECHANISM Calibrated ¢ounter batanee pcm:e':cy Response: 60Hz 20KHz wilhin = 348 volume
veht (0 3 prmsy ivty: _ Tnput -
WITH ALARM Ay kit hina) desce a0 Fully Guaranteed Ex-Stock
@® AC MAINS Size — 120 % 15 (appron) Disc Sensitivity: 100 my [ceramic cariridge]
2 Radio: FM {VHF) 87 5MHz 108M ONLY
) IRA3 R0 Seda B el UMITED o' o :&'Ié:.‘:?':’ et S PAIR  £19.95 rs £19.95
; . . avi 1 iz . .
Your receiptds a 2-year STDCKS £25 .9 9 Short Wave 5 OKHz-16MH: SPEAKERS 10 WATTS INC. gﬁ{!?ln < VAT §2 99
guanntee PLUS VAT £3.89 Pust § 2 50 Sll::]!:nl}zm.m x 158 x 7'2n Power Amp — 2n IN CABINETS [T\ CARRIAGE §2 50
‘ EX-MOTOROLA —
M " CAR STEREO CASSETTE MECHANISM 5+5 Watt Car Stereo Amplifier

* Frontloading 12 volt transistonsed * :Imt pre-amphlier and M. & Long wave assembly.
p 5 % Supghed as two built and tasted wmis.
* Speed & Voltage control £7 50 » RF.and LF. starao praamphiier and rado 4 x 2 x 1°. Only £5+ VAT EX-
* Ex equipment — Tested O K ONLY . * 545 walt stares ampiifler 12/14 valt 4x 221" + VAT OTOROLA
/ * Tak dard C60 c: 1 INC vAT * Complete with circuil. ¢ata and connaclion diagrams. Post 30p M R
akes standar cassette POST 80p « Limited quantity available. ex-slock.
L ] PRD M25 Protessional capaciior boom-arm microphone by Eagle. LIST PRICE
- A gracetul 50 cm boem-arm capacitor studio microphone using a cardioid capsule A high 3740
- ENR standard of imsh lor in vision use and yet robusi znoygh 1o withsliand long perinds delween OUR PRICE
A mainienance. Supphied compiele wilh | red and | brack wengshield and b melres of twmn £19 95
\w. awrk vss. Phone (01) 723 1008/9 screened cable terminatiag al the microphone end 1 n;]ll.l conneclor. V‘AT
— impedance: 500 ohms (ffoaling) Response: 20-18.000 Hz Sensitivity: — 70 88V e
404 Edgware Road. London W2, England |.E.D. Cable: 6 metres two conductor shieides Connector: XLA 3-11C Battery type: HPT POST 11 50
118 ET1 OCTOBER 1980




RATES

1-3 insertions £7 per scc

4-11 insertions £6.50 per scc
12 insertions £6 per scc

24p per word (min. 15 words)
Box No. of application

SEND TO:- ETI CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE.

All advertisements in this section must be

pre-paid

publication

Closing Date:- 1st Fri. month preceding

Advertiséments are accepted subject to the terms

and conditions printed on the advertisement rate

card (available on request).

TEL: 01-437 1002 Ext. 26

M VICROTYPE

READY CUT CASE FDR SUPERBOARD,
UK 121, NASCOM 2.

(ALSO AVAILABLE WITH BLANK KEYROARD
FOR HOMEBREW, NASCOM 1, ETC.)

PRODUCED (N BLACK ABS PLASTIC, COMPLETE W(TH SCREWS AND INSTRUCTIONS
SPACE FOR EXPANSION, FORCE FEED FAN, NUMERIC PAD AND ADDITIONAL KEYS.
ONLY £24 50 + £1,50 P&P ¢« VAT

SEND CHEQUES OR P.0 'S FOR £28 90 TO'

MICROTYPE, P.O. BOX 104, HEMEL HEMPSTEAD. HERTS. HP2 702

SAE FOR DETAILS. OEALER & OEM ENOUMRIES WELCOME

LARGEST STOCKS ANYWHERE sheets
and manuals. Service sheets only £1 + sae.
Sole suppliers of the famous TV Repair Sys-
tems. Complete Diagram Collection. Mono
TV /Washing Machines/Col. TV/etc., in
huge binders, only £13.50 each. SAE brings
newsletter bargain offers, quotes: G.T., 76
Church Street, Larkhall, Lanarkshire (0698)
883334.

ZX80 PROGRAMS on tape, many with
graphics. Includes Hangman, Catch the Sub
and Arithmetic Practice. — Send s.a.e. to
Cadsoft, 24 St. James' Street, Cheltenham,

CENTURION
ALARMS

BURGLAR ALARM EQUIPMENT
AT UNBEATABLE VALUE
JUST LOOK!

Order No

100 ALARM TRIGGER MODULE. 100% Solid State Battery
operation Pos. & Neg. Rings. N/C for 4-wire contacts N/O for

Mats, etc. One Amp Switching Capacity. Only £9.95
210 Quality White Flush fitting 4.wire MAGNETIC REED
CONTACT +matching magnet £1.10
220 Surtace 4-wire MAGNETIC REED CONTACT £1.50
240 PRESSURE MAT, Standard size 4 wire 30''x 16" £2.20
250 PRESSURE MAT. Stair size 4 wire 23"'x6%° £1.723
260 VIBRATION DETECTOR, Pendulum type in Ivory Case with
contacted Lid + self backing. Adj bi ivity £3.50
360 SIX INCH UNDER DOME BELL £9.95

390 BEST QUALITY BELL HOUSING. PVC coated metal, not to
be confused wilh the cheaper decoy covers. Fully signwritten with
our Centunion Insignia £9.50
400 DECOY P.V.C. BELL COVER £6.60
Note: All equipment operates on 12 Volts DC.
710 SCOOP Ofter SMOKE ALARMS. Self-contained lonisation
Type (1.5% obscuration) with low battery warning at the
UNREPEATABLE PRICE of only £8.76 While Stocks Lastil!
Torms: Add 15% VAT 10 Prices + 40p Postage & Packing
No Minimum Order.
¢ Access telephone orders
. welcome on:
) 0484.35827 or send
4 X S.AE. for Full Listto
» ’ CENTURION ALARMS & ELECTRONIC
SALES, Dept. HE, 265 Wakefield Road,
Huddersfisld, W. Yorks HDS 9BE.

ET1 OCTOBER 1980

Required:

WORKSHOP
ENGINEER

familiar with repairing microprocessor
control system. Experience welcome, but
not necessary.
Please write to
VIDEO GAMES SALES
24 Langroyd Road
Tooting, SW17

ELECTRONIC IGNITION. Inductive.
Tested. Unboxed. Otherwise complete cars,
m/cs, £3.50 + 30p P & p. — Storrington
4830 after 6.30.

ADAM HALL

Cabinet & Flightcase Fittings, fretcloths, coverings,
handles, castors etc., Jacks & sockets, Cannons
Bulgins, reverb trays, Emilar compression drivers, AKG
mics. Celestion speakers, ASS glassfibre horns

Send 30p postal order for iliustrated catalogues t0:
ADAM HALL (E T SUPPLIES)
Unit B, Chariton Court
Grainger Road, Southend-on-Sea
Essex SS2 582

DIGITAL WATCH BATTERY
_REPLACEMENT KIT

These watches all require battery
(power cell) replacement at reguiar
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

* “ 4/ you fit them. Begin now. Send
£9 for complete kit and getinto a
- —Z_ tast-growing business. Prompt
despatch
2N
BOLSTER INSTRUMENT CO. (ET17)

11 Percy Avenue, Ashford, Middx. TW15 2PB

SPECIAL OFFER: XR4136CP Quad 741
75p. CA3080AS 55p. 709 14 pin 25p.
SUB36T FET input op amp 198p. LM340 K
5V 1Areg TO3 95p. 78MO6 2 ABV reg 60p.
1702A Eprom 425p. SL610C 200p
SLB8OC 150p. SL613C, SL640C, SL301A
175p ea. Data available on request. Unused
and guaranteed. No extras except for orders
less than £5 please add 30p post. Send to:
Wirral Semiconductors, 177 Brookdale
Avenue, Greasby, Wirral, Merseyside, L49

1SR.

TRANSCENDENT 2000 SYNTHESISER.
Fully working, excellent condition, hardly
used and with built-in 6W amplifier. £200.
Telephone Bewdley 403286 evenings.

REMOTE CONTROL. 32-channel ultra-
sonic infra-red transmitter |.C. (SL490) £2.85
each. 32 channel receiver |ICs
(ML928+ML929) £3.60 pair Complete
data/projects booklet add 60p. P&P 25p.
Dataplus Developments, 81 Cholmeley Road.
Reading, Berks.

* 2716 *2716 *2716 * 2716 *
* SINGLE RAIL ¥ FULL SPECIFICATION %
* £11.00 EACH INC. V.A.T.—POST FREE »

BENNETT & McKAY LTD.

94 Southbridge Road, Croydon, CRO 1AF

RECHARGEABLE
BATTERIES

TRADE ENQUIRIES WELCOME
FULL RANGE AVAILABLE. S A.E. FOR LISTS. £1.45 for Booklet, “Nickel
Cadmium Power” plus Catalogue. Wrile or call: Sandwell Plant Ltd.. 2
Unioa Orive, BOLDMERE. SUTTON COLOFIELD. WEST MIDLANDS.
021-354 9764. or see them at TLC. 32 Cravens Street, Charing Cross,
London. W.C..2.

THE MK14 BOOK. Published by Mac-
millan, this big book covers every aspect of
MK14 programming in 17 chapters. S.AE.

for full details. Also details of 12K memory

expansion. £5.95 + 35p p+p. — Redditch

Electronics, 21 Ferneyhill Avenue, Redditch,

Worcs., B97 4RU.

DIGISCOPE DS2 LOGIC MONITORS,
16-channel, CMOS/TTL, £27.40. Free lea-
flet. — J. E. Sinclare and Co., 82 Plumstead
Common Road, SE18 3RE.

200 COMPONENTS €£4. 100 diodes 85p.

150 caps £1.50. 10Q resistors B5p. All
mixed. Lists 15p. Sole Electronics (ETI). 37
Stanley Street, Ormskirld, Lancs. L39 2DH. . :

PLEASE MENTION

ETl

WHEN REPLYING
TO ADVERTS
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£110.00

+ VAT (£16.50)

+ P/P £3.45 (inc. VAT)
g e A
BEST OFFER EVER
Camera Kit, Lens,
Vidicon & Modulator

CROFTON

Tel: 01-8911923 &'

PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors Hardware
and accessories

Selected 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 1y man with full processing instructions {no
unusual chemicals required)

Altac range of etch resist transfers and ottrer
drawing matenals for p ¢ boards

Send 15p for catalogue.
RAMAR CONSTRUCTOR
. SERVIGES
MASONS ROAD

STRATFORD-ON-AVON
WARWICKS. Tel, 4879

BARGAINS FOR THE ELEC-

TRONIC HANDYMAN
BRANDED L.E.D. DIGITAL

ALARM CLOCKS

K

Returned to Service

Department within i

guarantee period. 2

1. With alarm repeat. S.R.S.P. of £17.00. Offered at
£3.95, inc. VAT, or 3 for £9.95, inc. VAT.

2 With luxury lamp and repeat alarm. S.P.S.P.
£31.00. Offered at £7.85 inc. VAT each, or 3 for
£19.95 inc. VAT,

These will be sold as received from our custemers with

the existing fault(s) and without guarantee.

U.K. only
Discounts available on large bulk purchase.

PRESCOTT CLOL(1:_I'() & WATCH CO.

PRESCOTT HOUSE, HUMBER ROAD, LONDON

Dz gen

THE BRITISH AMATEUR ELEC-
TRONICS CLUB for all interested in elec-
tronics. Four Newsletters a year. Library of
technical books and magazines. Help for
members by experts. U.K. and Eire £4.50,
Europe £6, Airmail £7.50. Sterling per year.
Details from Hon. Sec., J. G. Mardetts, 3
Bishopstone Close, Golden Valley, Chelten-
ham.

2708/2716 (triple rail) FAST ERASING/
PROGRAMMING SERVICE. 2708 £3.
2716 £5. From your Hex {or copy your
eprom). New 2708 £6 each. — Petron Elec-
tronics, 1 Courtlands Road, Newton Abbot,
Devon, TQ12 2JA.

EXACT TIME?

MSF CLOCK is ALWAYS CORRECT — never gains or
loses, self-setting at switch-on, 8 digits show Date,
Hours, Minutes and Seconds, larger digit Hours and
Minutes for easy QUICK-GLANCE time. auto GMT/
BST and Leap year, also paraliel BCD output for
computer and audio to record and show time on
playback, receives Rugby atomic time signals,
1000Km range, ABSOLUTE TIME, £54.80.

60KHZ RUGBY RECEIVER, as in MSF Clock. serial
data output. built-in antenna, £15.70.

Each fun-to-build kit includes all parts, printed circuit,
case, instructions, postage, etc., money-back assu-
rance, so SEND off NOW.

CAMBRIDGE KITS

ZX80 MUSIC. Tunes to tape like. saving
programs, no hardware mods. £1. Sketching
program, poking to Memory Mapped Screen
£1. Hex loader/display for machine code
programming £1. Inclusive prices for pro-
gram listing and details. — K. Macdonald, 26
Spiers Close, Knowle, Solihull B93 9ES.

OSCILLOSCOPE £12. Easy-build converter
plugs into TV aerial socket and converts to
large screen oscilloscope. (Components cost
under £12). Circuit and plans £3. — Kerr, 27
Coles Road, Milton, Cambridge, CB4 4BL.
(Callers by appointment.)

45 (TK) Oid School Lane, Mitton, Cambridge

BOOKS BOOKS BOOKS — Large range of
electronics books in stock. Send s.a.e. for list.
Servio Radio, Dept ETI 10, 156-8 Merton
Road, Wimbledon SW19 1EG.

CIRCUIT DESIGN, Prototype construction
Analogue or Digital, Single Circuits or Com-
plete Instruments/Systems. Write A J
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET or Phone Bradford-on-Tone (082-346)
536.

NEW QUALITY STEREOAMP CHASSIS.
60w (RMS) protected 3Q2 min. 0.03% THD
12/30V. Working. 20 transistors, Din
sockets, controls, selector, v/c, etc. Boxed,
data, £11.95 (inclusive). — Klifco Elec-
tronics, 1 Regent Road, llkley, West York-
shire, LS29 9EA. Problems: Why not write to
us? S.a.e. please.

ZX-80 & TRS-80 CASSETTE PRO-
GRAMMES. E.g. automatic calculator or
metric converter £2.40 each including P&P.
SAE for list. Toth, 46 First Avenue, Grimsby
DN33 1DA. - :

PLUG-IN RAM CARDS, SUIT ZX-80
1K—£20; 2K—£30; 3K—£40. send order to Quick-
silva, 56 Bedford Place, Southampton, Hants. Or
S A.E. for Data. 0

INTENSIVE COURSES IN

BASIC

AND

PASCAL

including hands on mini-computer opera-
tion
These intensive courses are intended to
instruct from minimal knowledge to an
operational capability of computer pro-
gramming.
Courses are fully residential, allowing
maximum time for instruction and pro-
gramming.
BASIC — Weekends from Friday Evening .
to Sunday Afternoon.
PASCAL — Weekdays Monday Morning
to Friday Afternoon inclusive.
For further details, dates available, fees
Phone (0401) 43139, or write
CLEVELAND BUSINESS SERVICES

{Dept. ETI-2), Cleveland House
Routh, North Humberside HU17 9SR

120

TRANSFORMERS MANUFACTURED to
specification, many popular types ex-stock.
Fast turn around on volume production. Send
enquiries to Louth Transformers, Queen
Street, Louth, Lincs. Tel: (0507) 606436.

ZX80 GAMES. Mastercode (Number Mas-
termind). Runs on Basic ZX80. Extra memory
not necessary on cassette. Send £2.50 or
s.a.e. details/list. — Bobker, 29 Chadderton
Drive, Unsworth, Bury, Lancs.

NEW WORLDS FIRST
SHARP POCKET COMPUTER PC-1211

Complete with Cassette Interface CE-121 as reviewed in
E T 1. (Aug.). Practical Computing (July). tdeal
Chnistmas Gift. Send £115 incl. VAT and P. & P. to:
ELKAN ELECTRONICS
28 Bury New Road
Prestwich, Manchester, M25 8LD

If it's a case of making your project
look good, then use one of ours.
Simply senda S A £ tor

Details and prices. >

ST
~ ' Pl
INVITEOD. \‘\mo\g“(

TRAOE ENQUIRIES <3
~1 <

H.M.ELECTRONICS

271a/275a Fulwood Road.
Broomhill
Sheftieid S10 38D

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD - Tek01-891 1923
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(" Wings )
Appeal

During September
Give for those who Gave

.

) Many other bargains — send for list prices — include

ETI
POWERFET
AMP

Build it at our prices

Hitachi powerFETs 2SK134/2SJ49 — £4.76 pair.
25K133
— £1.95 each.

LM 381AN ultra low-noise stereo preamp — £0.99
each.

10,000uF /40V caps — £0.95.

Custom Toroidat Transformers 48-30-0-30-48V 230VA
secondary + 20-0-20V preamp winding — £15.50.

V.A.T. P. & P. on components 25p, on transtormers £2.

T.D. COMPONENTS

F.C.F. Unit
Havelock Street, Ravensthorpe
Dewsbury, W. Yorks.

50Hz SUPERBOARDS

BRITISH MODEL ®

NOW FROM £159.95

)
o
o
o + VAT + P&P
o
o
o

Fully built, set up and tested .

Accessories, software metal cases,

etc. .
AUTHORISED dealer back-up
C.T.S., 31-33 Church Street .

Littleborough, Lancs.
. Tel. 0706 74342 any time

SPEED — VERSATILITY — ECONOMY

°

Designed onglnllly for loglc wiring lppllcatlom. It Is now
used

lnd ronuch ROADRUNNER Ia used by nobbylula. students,

o carry out work on:—
"P.C.B. REPAIRS 'ANALOOUE lREADlOARDING *SIMPLE
LOGIC WIRING *COMPLEX INTERCONNECTING OF MICROS
AND MEMORIES.

EURO INTROKIT £14.84. PROJECT INTROKIT £8.27. PENCIL,
WITH LOADED BOBBIN £2.44. WIRE DISTRIBUTION STRIPS:—
GLUE FIX 20/pkt 6" LONG £2.80. ADHESIVE 0-36/TUBE. PRESS
FIX 20/pkt 2" LONG £2.92. SINGLE EUROCARD HIGH DENSITY
3 PLANE (36x16 PIN DILS) £4.50. DOUBLE EUROCARD, WITH
CAPACITY OF 84x16 PIN DILS £7.25. PROJECT CARD HiGH
DENSITY S-SIDED 20x14 PIN DILS £2.85. BOBBINS - BLUE
4/pkt £2.12 GREEN 4/pkt £2.12 PINK 4/pkt £2.12 GOLD 4/pkt
£2.12. 1 OF EACH COL. £2.20. TINNED COPPER WIRE 4ipkt

HOBBYIST £4.80.
Please add 40p for php + 15% VAT io all orders.

FOR FURTHER INFORMATION
ON ROADRUNNER PRODUCTS
SEND LARGE S.A.E. TO:—
T.J. BRINE ASSOCIATES,

116 Blackdown Rural industries .
_Haste Hill, Haslemere, Surrey

E33 10 4 7u 63V rachal electrolytics. 50p
E34 10 10u 25V radial electrotytics. 80p
¥37 10 100u 25V radial slectrolytics. 76p
‘€44 10 fu 35V tantalum capacitors. 100p
ESO 10 0.1u Mullard C280 polyester. 50p
E54 10 0.1 Multerd C280 polyester. 50p
)] 10 8C108 transistors. 90p

F15 10 8C184L transistors. $0p

F17 10 BC214L transistors. 90p

F25 10 2N3702 transistors. 90p

F26 10 2N3704 transistors

F27 10 2N3819 19 transistors. 190p
F29 10 2N3905 transistors. 90p

F41 4 2N3055 transistors. 200p

£2.12. RECOMMENDED SOLDERING IRON FOR ROADRUNNER *

NEW COMPONENTS

Pack No.

A10 10 PP3 battery leads. 50p

A30 10 Red or black crocodile clips. 48p

AB0 10 Red or biack phono plugs. 80p

A61 10 single phono sockets, 70p

A70 10 2.5mm uncreened jack piugs. 80p

A72 10 3 5mm unscreened jack plugs 80p
A73 10 3 S5mm chassis sockets. 80p

A74 10 Standard mono jack plugs 130p

A75 10 Standard swrtched jack sockets. 170p
AB4 10 5 pin 180° DIN plugs. 120p

AB5 10 5 pin 180° DIN chassis sockets. 100p
cio § Standard toggle switches SPST 190p
Cc20 10 Miniature DPDT slide switches. 130p
C30 10 Miniature push to make switches. 130p
C31 10 Mimiature push to bresk switches. 170p
cao Pair of ultrasonic transducers. 350p

Cc50 20 Texas 8 pin sockets. 170p

C51 20 Texas 14 pin sockets. 200p

€52 20 Texas 16 pin sockets. 2

E10 Resistor kit 10 each vaiue 4.7() 10 1M. %W type

Total of 650 resistors.
%W 5% carbon resistors. 18p for 20
Multiples of 20 per value only 1

Fa6 5 7085 1A 5V reguiators. 300p
H10 20 1NAOO2 rectifier diodes. 76p
H50 20 OA91 signal diodes. 140p

HB0 100 1N4148 signal diodes 180p
H70 § C106D 4A 400V thyristors. 200p
H75 6 TIC246D 16A 400V triacs. 520p
J10 200.2in red LEDs. 170p

J15 50 O 2in red LEDs. 400p

J20 100 0.2in red LEDs. 750p

J30 200 .2in green LEDs. 280p

J50 20 0.2in yellow LEDs. 280p

J80 4 FND500 displays 35p

K5 5 741 operational amps_ 8 pin. 90p

K25 5 LM301A operational amps. 8 pin. 140p
K30 1 LM 324 operatonal amplifiers. 50p

K80 5 CA3140 operational amps. 226p
K60 5 NESS5 umers. 110p

M10 8 2114LP memories. 2800p

NS 1 Dalo printed circuit board pen. 80p

All prices include VAT Please add 50p carriage on all orders below
£10. Send SAE for our kehailed hist. Mail order only

RAPID ELECTRONICS

Hilicroft House, Station Road, Eynsford, Kent

AVERTISEMENT INDEX

ACORN COMPUTERS
AJD DIRECT SUPPLIES
ALTEK INSTRUMENTS
AMBIT INTERNATIONAL
AUDIO ELECTRONICS ...............
B. BAMBER
BAYDIS .................
BI-PAK SEMICONDUCTORS
BK ELECTRONICS ..
BN.RS. .........
BUTTERWORTHS
CALCULATOR SALES & SERVICE ....
CAMBRIDGE LEARNING ..........
CHILTMEAD .....................
CHROMASONICS
CHROMATRONICS
CLEF PRODUCTS
CODESPEED .......
COMP, COMP, COMP
CRIMSON COMPONENTS ................ 34
CRIMSON ELEKTRIK

c.s.C.

CYBER ELECTRONICS ................... 46
DELTATECH&CO. ...................... 37
DIGISOUND ........................... 86
DISPLAY ELECTRONICS .................. 83
DONDENELTD. ......................... 94

DORAM ELECTRONICS
DOVE ELECTRONICS
ELECTROVALUE .......................
GMT ELECTRONICS
GREENBANK . .........................
GREENWELD .........................
HAMEG LTD.
HAPPY MEMORIES ...........
HEATH ELECTRONICS
HENRY’S RADIO

L.C.S.

JAYEN DEVELOPMENTS
KEELMOOR LTD.
KODE SERVICES
KRAMER & CO.

LB ELECTRONICS
L& B ELECTRONICS .
MACLIN-ZAND .....
MAPLIN .........
MARSHALLS .....
METAC ..........
MICRO-CIRCUITS
MICRO-PRINT LTD. .
MITRAD .........
MONOLITH .......
MOUNTAINDENE
E. R. NICHOLLS o
NICMODELS ............
PARNDON ELECTRONICS
T. POWELL
POWERTRAN
PROGRESSIVE RADIO
PROTON ELECTRONICS
QUANTUM ELECTRONICS
RAPID ELECTRONICS
J.W.RIMMER .....
RISCOMP LTD.
RTVC. ...........cu0unen
RUSHMOOR ELECTRONICS ........
SAFGAN ELECTRONICS ..........
SAXON ENTERTAINMENTS
SCIENCE OF CAMBRIDGE cog
SILICASHOP ....................... ...

C.N.STEVENSON ..
SURETRON SYSTEMS
SWANLEY ELECTRONICS
TANGERINELTD. ................ oo
TARGET ELECTRONICS ..................
TECHNOMATIC ..................
TEMPUS .........
TIMEDATA LTD.
TK ELECTRONICS
TRANSAM . .......
T & TELECTRONICS
VIDEOTONE ....................00c0vann
WATFORD ELECTRONICS
WEST HYDE DEVELOPMENTS ............. 68
WILLIAM STUART SYSTEMS  .............. 90
WILMSLOWAUDIO .................... 118

-Cans (9) Edge Connectors 0.15 (10) Edge

‘GRAPHIC TRANSFERS
/ACCESSORIES

‘ETCH RESIST TRANSFER
KIT SIZE 1:1

Complete kit 13 sheets 6in x 4%2in £3.00
with all symbols for direct application to
P.C board. Individual sheets 30p each.
(1) Mixed Symbols (2) Lines 0.05 (3) Pads
(4) Fish Plates and Connectors (5) 4 Lead
and 3 Lead and Pads (6) DILS (7) BENDS
90° and 130° (8) 8—10—12 T.0.5.

Connectors 0.1 (11) Lines 0.02 (12)
Bends 0.02 (13) Quad.in Line.

FRONT AND REAR PANEL
TRANSFER SIGNS

All standard symbols and wording. Over
250 symbols, signs and words. Also
available in reverse for perspex, etc.
Choice of colours, red, blue, black, or
white. Size of sheet 12in x 9in. Price
£1.20.

WITH SPACER

Aveilable also in reverse Iettéring, colours’
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
‘and numerals Ysin kit or Y4in kit. £1.20°
complete. State size.
All orders dispatched promptly.
All post paid
Shop and Trade enquiries welcome
Special Transfers made to order
E. R. NICHOLLS
P.C.B. TRANSFERS
DEPT. ETI10

46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

ETI OCTOBER 1980
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8MHz Super Quality Modulators £4.90
6MHz Standard Modulators £2.90
C12 Computer Grade Cassettes 10 for £4.00
Anadex Printer Paper — 2000 sheets £25.00
Floppy Discs 5% "' Hard and Soft Sectored £3.50
Floppy Disc Library Case 5% £3.50
Verocases for Nascom 1 & 2 etc £24.90
Keyboard Cases £9.90

MEMORY UPGRADES
16K (8 x 4116) £29.90 + var
4K Compukit (8 x 2114)

£29.90 + var

—

NEC
SPINWRITER

only
£1490

+ VAT

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 ASCH characters) with up to five copies, fric-
tion or tractor fed. The ribbon and thimble can be changedin |;
seconds. 55 characters per second bidirectional printing —
with red/black, bold, subscript, superscript, proportional
spacing, tabbing, and much, much more.

EPROM 2716 £12.50 - var

COMP PRO MIXER

Professional audio mixer that you
can build yourself and save over £100.
6 into 2 with full equalization and echo,
cve and pan controls.

All you need for your own recording
studio is a stereo tape or cassette recorder.

This superb mixer kit has slider faders,
level meters and additional auxilliary inputs.

o0 Only £99.90
P ) plus VAT for
>4k complete kit
[ JE J

;.‘. Plus FREE
. power
o 8 supply

i | valued at

o -‘ .4 £25.00
Ideal for

DISCOS STAGE MIXING
HOME STUDIOS AND MANY
OTHER APPLICATIONS

<3 HITACHI

i0h PROFESSIONAL
MONITORS
9" — £129
12 — £199

® 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 jooped through
with built-in termination switch. ® External sync opera-
tion (availabie as option for U and C types) ® Compact
construction Two monitors are mountable side by side in a
standard 19-inch rack.

RRP v

Super Quality Low cast prnter Tractor Feed with o
AS( haracter set Accepts RS232C at band rates between
100 and wi Paralier But dat

Attaches either direcily or through interfaces to Pet, Apple,
TRS80, Sorcerer. Nascom. Compukit etc

-COMING SOON

26 megabyte
Hard Disc
multi-user

DOS

WE USE THIS
MACHINE IN OUR BUSINESS

THE NEW ANADEX
DP9501

® 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

needies allowing graphics capability

©200 chars/sec ® Adjustable width tractor feed.

All this for only £895 + vaT

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.

THE BOHSEI only £125 + vaT

Base station connects to your telephone line. Remote
handset stylishly designed in red Push button dialling
comes complete with charger unit for batteries in handset.

LOW COST TELEPHONE £9°§'V95
ANSWERING MACHINE “Vat

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

COMMERCIAL ® EXPANDABLE ®© COMPLETE £
TRS 80 - MODEL II ‘

This new unit from the world’s most successful micro company is now available

immediately with software.

operation.

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 inciuding 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 powar up procedure to eliminate incorrect
operation. Both serial and parallel expansion sockets are standard. A printer is a plug-in

Both hardware and software necessary :0 talk to a mainframe are included. Terminal
usage is very possible. With the addition of CPM2 you can operate with COBOL,

FORTRAN, MBASIC, CBASIC in whch languages are many other applications
packages i.e. accounting, payroll stock etc.

64K 1-Disk Model Il £1995.00

1 DISK EXPANSION

Room for 3
500K per Drive gives total

RRP £2250.00

CP/M2 £95.00
CiS COBOL £400.00
C BASIC £75.00
M BASIC £155.00
FORTRAN £220.00
WORDSTAR  £2565.00

of 1.6M Byte — 1 Drive plus Cabinet £799 - var
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EUROPE’'S FASTEST SELLING ONE BOARD COMPUTER

OMPUKIT UKIOT

* 6502 based sysem -
Fastest arcund * Full Qwerty Keyboard * 4K RAM Expandable to 8K

Basic -

best valye for money on the market. * Powerful 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.

* |f you want to

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

machine for you.

| 40 pin Expansion Jumper Cable for Compukit expansion £8.50 + VAT J

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

KIT ONLY €179 . vav
NQ EXTRAS NEEDED

=

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

NEW MONITOR FOR COMPUKIT UK101
® In 2K Eprom 2716 @ Allows scre=n editing ® Saves data or: tape ® Flashing cursor @ Text scrolls down £22.00 + VAT

FOR THE COMPUKIT Game Packs

Space Invaders £5.00

Assembler/Editor 1. Four Games

Chequers £3.00

Screen Editor Tape 2. Four Games

Real Time Clock £3.00

All Prices exclusive VAT

NEW SUPER
80 COLUMN
PET 32K

£7.95 ex stock

We still stock
Atari TV game products

weW TV GAME BREAK OUT

Has got to be one of the world's greatest TV games. You really
get hooked. As featured in ETI Has also 4 other pinball games
and lots of options. Good kit for up-grading old amusemen:
games

MINI KIT — PCB, sound & vision modulator., memomy chip
and de-code chip. Very simple to construct. £14.90 + VAT
OR PCB £2.90 MAIN LS| £8.50 Both plus VAT

WE ARE NOW STOCKING THE
APPLE Il EUROPLUS AT
REDUCED PRICES

16K £599
32K £649
48K £690

Getting 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 Mzkes 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-
tormance in a Small Package. ® Eight Accessory Expansion
Slots to let the Systern Grow With Your Needs.

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

We glve a fuII one year s
warranty on all our products.

Piease add VAT to all prices — including delivery. Please make cheques anc postal orders payable to
COMPSHOP LTD.. or phone your order quoting BARCLAYCARD, ACCESS, DINERS CLUB or
CREDIT FACILITIES ARRANGED — send S.A.E. for application form.
14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G
Telephone: 01-441 2922 (Sales) 01-449 6596

10 am - 7 pm — Monday to Saturday

Close to New Barnet BR Station — Moorgate Line.
#% NOW in IRELAND at: 80 Marlborough St.,
* COMPSHOP USA, 1348 East Edinger, Santa Ana, California, Zip Code 92705.

U — OPEN -
]

“Europes Largest Discount
Personal Computer Store”

3. Three Games 8K only

AMERICAN EXPRESS number.

Case for Compukit £29.50

SPECIAL— ONCE IN A LIFETIME 01

SORCERER

For Personal or Business Use.
32K or 48K memory. 8K Microsoft Basic in ROM. Dual
Cassette 1/0, RS232 (/0. Parallel 1/0 ({(Centronics}
Expansion available through optional extra S100
Motherboard. 69 Key keyhoard including 16 key
numeric pad.

TRS80
~ LEVEL 2 16K

Fully converted tc UK TV Standard Comes complete with
easy (0 follow manuals UK Powei Supp assetie Leads

Sampte tapes Special box 10 enable you to plug into your
Recommended for first time buyers Just plig n
d g Fu | Range of Software Available

Interface to Cen:ronics Parallel for TRS80 £75.00 + \'AT

only £295 TRS80
Expand your TRS80 by EXPANS.ON
INTERFACE

32K
32K Memor nb)ad'b

video 100

12" BLACK & WHITE
LOW COST VIDEO
MONITOR

only
£79

® |deal for home personal and business computer systems
® 12" diagonal video monitor ® Composite video iiput
® Composite vioeo input ® Compatible with many com
puter systems ® Solid-state circuitry for a stabie & snarp
picture ® Video bandwidth - 12MHz + 3DB @ Input im-
pedance -75 Ohms @ Resolution - 850 lines Minimum in
Central 80% of CRT; 550 Lines Minimum beyond centrat
80%

SPECIAL OFFER
We will part exchange
your Sinclair ZX80 for
any of our products.

S

Refurbished ZX80's—fully guaranteed £69.90
(Supply dependant upon stocks).

VAT

We have one of the largest collections of Computer Books under one roof, along wrth
recks of software for the PET and TRS80.

EXATRON
STRINGY
FLOPPY
FOR TRS80
(Expansion interface not needed}
only £169 + vat

High Speed storage medium that is cheap and reliable.
Includes' 20 wafers - M/C monitor - BUS EXPN cable. £169

NASCOM-2

WITH FREE POWER SUPPLY & 16K RAM B BOARD

only £305 ... avesoi

Availability

———
-
,@3‘:‘:&3;; NASCOM 2 DISC DRIVES

Add a powerful double
density, mini floppy disc to
your Nascom system. o
® Disc Controller Card (includes .
Nasbus 6 S100 interface e il
® Will control 4 Drives.
® CPM operating system.
® Extended Disc Basic
Compiler
® Power supply included

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

Dublin 1. Tel:

Telephone: 0101 714 5472526

Dublin 743323

Come and see for yourself.

8K £399
S2K £ \/
RRP £795 for 32K
nome 8‘ busines:
use BK Microsoft Basic in ROM 8K Pet 32K & 16K with
Cassette Deck £85 extra  Full range ot software avaiable
Interface PET IEEE — Centronics Parallel

NEW REDUCED
16K £499 ) var
Very popular for
The PEDIGREE PETS
new improved keyboard All with green screen
Not decoded £49.00 + VAT Decoded £77.00 + VAT

o\ GET YOURSELF A
o°? PRINTER FOR
oC"  YOUR PET AND SAVE

A FORTUNE .

only £349 + var

Full Pet Graphizs inciuding
cabies. Ready to go

EX-STOCK.

COMPUTER
COMPONENTS
(Part of the Compshop Ltd. Group)




* Excellent metered parking

* Close to Hammersmith Underground
Station for Piccadilly, District
& Metropolitan Lines

*Bus no’s 260-266-704-27-91
267-290 stop outside

e

Opens Tuesday 16th Septem bér,1980

Opening Hours 9.45 am to 5.30 pm Tuesday to Saturday (Closed Monday)

Maplin mail-order — Stereo Cassette Tape Deck
Now better than ever! -

Utilising the superb JVC deck
made for Tandberg and a
ready-made pre-aligned,
tested and guaranteed
module, this cassette deck
has a superb sound and a
high quality specification.
We've got everything you
need (except cabinet)
including full instruction leaflet
for only £39.95.

Order as XY36P (Cassette
Recorder Kit)

Up to 8% discount for use with next order
All prices include VAT

Same day service on in-stock lines —
Over 95% of our stock lines in stock Space Invaders

Large range of all the most useful components Fight the space invaders, be a polaris captain or a spaceship
First class reply paid envelope with every order commander. Full colour action on your own TV set and over

Quality components  no rejects - no re-marks ) . 450 ga.mes to play. .
Competitive prices Basic console with Combat cartridge (ACOOA) £99.50 + £2.50 carnage

Alicartndges avatlableincluding:

Your money is safe with a reputable Company Spacelnvaders (AC26D)  £29.95  Adventure(AC22Y) £23.95

. . . . indy 500 (AC24B) £34.50  Skydiver (AC13P) £16.95

On price, service, stock, guality and security, Chess {8levelsH (AC28F)  £34.50  Breakout (ACO5F) £16.95
it makes sense now more than ever to make Golf (9holes) (AC18U) £16.95  Slot Racers{AC19V) £16.95
- : . Air SeaBattle (ACO1B) £16.95 Programming (AC27€E) £34.50
Maplin —your first choice for components Space War (AC02C) £16.95  Olympics(ACO4E) £16.95
every time! Brain Games (AC16S) £16.95  Street Racer (AC14Q) £16.95
Qutlaw (ACO3D} £16.95 Keyboards per pair (AC29G) £11.95

All prices include VAT and carnage except where shown

I Post this coupon now for your copy of our 1973-80 Catalogue price 70p I =
I Piease send me a copy of your 280 page catalogue. | enclose 70p l

iplus 46 p&p! 1t 1 am not completely satushied | may return l
I the catalogue 1o you and have my money refunded If you hve X | ]
§ ousdethe UK send 1 350r ten International Reply Coupons | Maplin Electronic Supplies Ltd
g oot I Al mail to:- P.O. Box 3, Rayleigh, Essex SS6 8LR.
B o _ ______ Telephone: Southend {0702) 554155.
NN — 1 Shop: 284 London Road, Westcliff-on-Sea.
i - 1 Essex. {Closed on Monday)
1 - - ET1 10800 Telephone Southend (0702) 554000
-------------“---------





