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c H R 0 M A | H I U I 5 0 0 0 All kits alsu avallable as s; e‘packs (e g
P CB component sets dvlire Sets etc )

5 CHANNEL LIGHTING EFFECTS SYSTEM P n AT

COVAPLETE KIT
ONI} >

£49.50 + vam!

This versatile system featured as a constr a in ELECTRONICS T¢ Y& TEINATIONAL has 5 tret iaficy channels witiindividual level controls on
each channel Control of the lights 1s conn, ’ 1y the least Yo i e unit as a straightfod va gl sound-10-light ave it strobe ol the ights at a
speed dependent upon music level or front | ! control or use the inte; 1o cuitry which pro el some superb rand and sequen etfects Each
channel handles up to 5S00W and as the kitis & ile board design wiring m~ nd constructio straightforway

Kit includes tully fuimished met fibreglass FUB contrals w M e ncht down tC i ast nut and b

.
MPp L Yu 100V’ T (- isinto 20)) MIXE®/AMPLIFIE;:

COAPLETE KIT
CiiLY

£47.90 + vam

<?

Featured as ¢ structio ucle in Electronics Ta lay: ~ernational the MFACAUD) 15 a1 excertisn b yviow price 1 protessionall shed grneral purpose rugged high power amphfier
with adaptable LN mixer ich takes a wideganc » of inputs such as digMiciophoe guesroic There are | wuide range 19 ntrois and a master volume control Mechanically the
design a2 simphc the extreme with mimimal witiis ;) making construct ¢ ry steanghtfois
Kit inclt fully fin»d metalwork fibge gl B s controls wir Comptet. K dewn 1o sh T and bo
‘ts. aalc Swer amp mod usiom desigal toroidal 5 Parts for power supply only
o} ~C res, caps. s/c £10.60 + VAT . % 'mer with.siesunting ¢ £10.50+ VAT (caps. rects . fuses. F holders) £3.40 + VAT

TRANSCEMOENT 2000
SINGLE COARD SYNTHESIZER

LIVE "SRFCRMANCE SYNTHE %ZER DESIG.!'\FTI BY CONSL_TANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A

C JCTIONAL ARTUISEF *N ELECTRON, -3 TODAY INTERNATIONAL.
SCENDENT 20t “~ 3 octave instrument transposable 2 octaves up or down giving an effective 7 octave range There i1s portamento prich bending. a VCO with shape and pitch
m lation. a VCF with 'w and high pass outputs and a separate dynamic sweep cantrol a noise generator and an ADSR envelope shaper There is also a slow oscillator, a ne = pitch

tor. ADSR repeat. sample and hold. and special circuitry with precision components tG ensurs tuning stability amongst its many features

he kit includes fully timished motalwork ufly assembled solid teak cabimet hiter SEHRES s e
sweep pedal protessiondl quality components (all resistars esther 2% metal axide or aENLLATOR vEo nNome
metal tnm') and 1t really 1s compiete — nght down 10 the last nut and bolt and =~ . g s

last prece of wire” There 1s even a 1 3A plug in the kit — you need buy absolutely no
more pants betore pluaging 1 and making great music' Virtually all the components

" the ane professional quahty hibreglass PCB printed with Lomponent loc ations
All the cantrols mount directly on the main board all cannections 1o the board are
made with connector plugs and contruction s so stmple it can be budt easily in a few
evenings by almaost anyone rapable of neat soldering' When finished you wi
possess a syathesizer comparable in performance and quality with ready built units
seliing tor between ¢ 500 amti £ 700"

s

COMPLETE KIT ANSCENDENT 2000  rmemw
ONLY — "

£172.00 + vAT!

Comprehensive handbook supplied with all complete kits!
This fully describes construction and tells you how to set up
your synthesizer with nothing more elaborate than a
mult-meter and a pair of ears!

Cabinet size 24.6" x 15.7*' x a.a"\ (rear) 3.4" (fr:;nl)
p”W[”’””” ORDERING INFORMATION
AND MORE KITS ON PAGE 8




GIGLU U idy

'

FEATURES

- NEWS DIGEST 9  Yousaw it here first.

el SAWFS 19 Is the IF strip doomed?

W G - RADIO, HOW IT WORKS 35  You'll know by the end of this
- : little lot.
J Great new telly game.

Something musical this month.

Latest from the world of MPU's.
Bye, byes on railway stations?

irs

STAR CHESS 54
DATA SHEET 70
MICROFILE 72
STANDING WAVES 83
AUDIOPHILE 94 Some of your letters.
TECHTIPS 99 Your ideas in print.

PROJECTS
DOUBLE DIE 26 Possibly the best dice yet?
AMBUSH PART?2 48 Concluding our contribution
to intergalactic peace.
RADIO CONTROL 61 Do it from a distance.

HEADPHONE AMPLIFIER 77 Get your ears on.
CAR IMMOBILISER 89 Don't get taken for a ride.

INFORMATION

BOOK OFFERS 25

ETI PRINTS 33

NEXT MONTHS HE 45
MARKETPLACE 58

ETI, NEXT MONTH 69
PANEL TRANSFERS 85
SPECIALS 87

PCB FOIL PATTERNS 108

e ——

EDITORIAL'AND ADVERTISEMENT OFFICE

25-27 Oxford Street, London W1R 1RF. Telephone 01-434 1781/2. Telex 8811896

<Tn T 055

ETI goes to war! The model tank
shown on our cover is a Tamiya
1/16th Leopard A4, kindly sup-
plied by Richard Konstam Ltd
who import the kits. See page
62 for marching orders.

Screen check p.54

Best sellers?

Lay 'em down, rub ‘em on.

Little sister, but she’s growing fast.
Good buys from the good guys.
Warmongers special.

The finishing touch.

They are too.

Out of harms way.

-3
Get ahead p.77

INTERNATIONAL
EDITIONS

AUSTRALIA Collyn Rivers
Publisher
| Les Bell
Acting Editor

HOLLAND Anton Kriegsman
Editor-in-Chief

CANADA Steve Braidwood
Editor
Graham Wideman
Assistant Editor

GERMANY Udo Wittig
| Editor

ABC]|

Ron Harris, B.Sc

Rick Maybury, lan Graham, Henry Budgett
Diego M. Rincon

Pete Howells

Paul Edwards, Tony Strakas

Ray Marston

John Fitzgerald

Steve Ramsahadeo

Margaret Hewitt

Alan Carlton (Manager), Kim Hamlin

Halina Di-Lalio, Bren Goodwin, Tim Saimon
Christopher Surgenor (Manager),

David Sinfield, Joy Cheshire, Sandy Neville
Halvor Moorshead

Editor

Editorial Assistants
Art Director
Production Editor
Technical {llustrators
Project Editor
Project Engineer
Project Development
Administration
Reader Services

Advertising

Editorial Director

PUBLISHED BY
DISTRIBUTED BY

PRINTED BY

Modmags Ltd.. 25-27 Oxford Street,
Argus Distribution Ltd. (British Isles)
Gordon & Gotch Ltd. {Overseas})

08B Limited, Colchester

. - T p—

— —— e e — DS SR—

Electronics Today International is normally published on the first Friday of the month prior to the cover date

COPYRIGHT: All material is subject to world wide Copyright protection. All reasonable care is taken in the preparation of the magazine to ensure
accuracy but ET1 cannot be held responsible for it legally. Where errors do occur a correction will be published as soon as possible aftérwards.

ELECTRONICS TODAY INTERNATIONAL — MAY 1979



SOCKETS
1611 8pinDIL £0.11
1612 14 pin DIL £0.12
1613 16 pin DIL £0.13
1614 24 pin DIL £0.26
1615 28 pinDIL £0.30
1616 TO18 Transistor £0.12
1617 TU3 Transistor £0.35
16117 TOS Transistor £0.12
VOLTAGE
REGULATORS

Positive

MVR7805 v.a. 7805 T0220 £0.70
MVR7812 va. 781270220 £0.70
MVR7815v.a 7815 T0220 £0.70
MVR7818 v.a. 7818 T0220 €0.70
MVR7824 v.a. 7824 T0220 £0.70

.

MVR7905 v.a. 7905T0220 £0.80
MVR7912v.a. 7912 T0220 £0.80
MVR7915 v.a. 7915 T0220 £0.80
MVR7918 v.a. 7918 70220 £0.80
MVR7924 v.a. 7924 T0220 £0.80
72723 14 pin ON £0.45
(M309K TO3 £1.50

POTENT!

CARBON POTS (Linear Track)

Single gang with wire end terminations,
6mm X50mm piastic shaft 10mm bushed sup-
plied with shake proof washer & nut. Tolerance
+20% of resistance.

1831 1k ohms £0.26° 1836 47k ohms £0.26°

1832 2k20hms £0.26° 1837 100kohms £0.28

1833 4k70hms £0.26° 1838 220kohms £0.26°

1834 10k ohms £0.28° 1839 470kohms £0.26°

1835 22kohms £0.26" 1840 1 Meg  £0.26°
1841 2M2 £0.28"

CARBON POTS (Log Track)

1842 4k7ohms £0.26° 1846 100kohms £0.26°

1843 10kohms £0.26° 1847 220kohms £0.26°

1844 22kchms £0.28° 1848 470kohms £0.26°

1845 47kohms £0.26° 1849 1 Meg  £0.26°
1850 2M2 £0.26°

ZENER DIODES

400mw (Bzy88) DO7 Glass encapsu-
lated range of voltages available. 1.3v,
2.2v, 2.7v, 3.3v, 3.9v, 4.3v. 4.7v,
5.1v, 5.6v. 6.2v. 6.8v, 7.5v. B.2v,
9.1v, 10v, 11v, 12v. 13v. 15v, 16v,
18v. 20v. 22v, 24v, 27v. 30v. 33v.
39v.
No.Z4 8p ea.

Tw-1.8w Plastic and metal encapsu-
/ated ranges of voltages available
1.3v, 2.2v, 2.7 v. 3.9v. 4.3y,

3%, 8BV, A7v. 51v. 68v. 72v. 75v.
82v, #1v, 100v.

No.213 16p es.
10w Metal stud type SO10 case.

Range of voltages available. 1.3v,
2.2v, 2.7v. 3.3v, 3.9v. 4.3v, 4.7v,
5.1v, 6.6v, 6.2v. 6.8v, 7.5v, 8.2v,
9.1v. 10v. 11v. 12v, 13v, 15v. 16y,
18v. 20v, 22v. 24v, 27v, 30v. 33v,
43v. 47v. 51v, 6Bv. 72v, 75v, 82v,
S1v. 100v

DUAL CARBON POTS (Lin Track)

These high quality dual gang pots are fitted with
wire end terminations and 8mmX50mm plastic
shaft 10mm, bush and supplied with shake proof
washer & nut track tolerance % 20% but matched
1o within 2db of each other. VC3

1851 4k7 £0.88° 1855 100kohms £0.88°
1852 10kohms  €0.86°1856 220kohms £0. 0'
1853 22kohms £0.88° 1857 470kohms £0.
1854 100kohms £0.86° 1858 1Meg  £0.

1859 2M2 £0.88°

DUAL CARBON POTS (Log Lew)

1860 4k7ohms £0.88° 1864 100kohms €£0.86°
1861 10kohms £ 1865 220kohms £0.:
1862 22kchms £0.88° 1866 470kohms £0.
1863 47kohms £0.86° 1867 Meg £0.86°

SINGLE GANG SWITCHED (Lin Law)

These potenticmeters are fitted with double pole
on-off swrtches. The switch is incorporated within
the rotary action of the pot. Specification of pot is
asVC1

Swiich rating 1.5 amps at 250v AC

1870 4k7ohms £0.65° 1874 100kohms £0.85°
1871 10kohms £0.65° 1875 220kohms £0.85°
1872 22kohms £0.68° 1876 470kohms
£0.66°1873 47kohms £0.68° 1877 1Meg

£0.85°
1878 2M2 £0.85°

OMETERS

DUAL GANG LOG-ANTI-LOG POT

1888 Track specification as dual gang pots VC3,
but tracks mounted to log-anti-log action
100kohms £0.78°

SPECIAL VOLUME CONTROLS

A miniature 16mm type replacement voiume
control incorporating single pole on-off switch.
Resistance value Skohms. Tolerance *20%
1/ 8watt rating.

1890 £0.564°

vcs

MINIATUIE ROTARY VOL
CONTRO
Skobms log law with on/off switch. 20mm
grooved spindle. Tag connections 17mm dia
Supplied with fixing nut. Used mainly for replace-
ment

ve9

1890 £0.54°

WIRE WOUND POTS

Arange of wire wound single gang pots with linear
wracks of 1 watt rating, fitted with 10mm bush and
supplied with shakeproof washer and nut.

VvC6

1831 10ohms €£0.80" 1895 2200hms €0.80°

1892 220hms £0.80° 1896 4700hms £0.80°

1893 470hms €£0.80" 1897 Tkohms €0.80°

1894 20ohms £0.80" 1898 2k20hms £0.80"
1899 4k7ohms £0.80

SEMICONDUCTORS POTS & IRONS

PAE-SET POTS
HORIZONTAL MOUNTING
Miniature type for transistor circuits. The wiper of
the preset is provided with a slot for screw driver
adjustment. The tags of the preset will fit printed
wiring boards with a pitch of 2.54mm. All tracks
are inear law.
7

1801 1000hms £0.09" 1808 22kohms  £0.09°
1802 2200hms £0.09° 1809 47kohms  £0.09°
1803 470chms £0.09° 1810 100kohms £0.09°
1804 1kohms €0,08° 1811 220kohms £0.09°
1805 2k20hms £0.09° 1812 470kohms £0.0:
1806 4k7ohms £0.09° 1813 1Mohms £0.09"
1807 10kohms £0.09° 1814 2M2ohms £0.09°
. 1815 4M7chms £0.09°

PRE-SET POTS

VERTICAL MOUNTING

Ministure type for transistor circuits. Wupar
adjustment is made by a screw driver slot
Designed to fit 2. 54mm pitch board. All tracks are
hnear law,

OPTOELECTRONICS
NEW INCREASED RANGE — ALL 1ST QUALITY
LED'S (dittused)
0O /MNo. Type Size Colour Price
1501 ARL209(TIL209) .3mm (.125) RED £0.10
1502 MIL3232(TIL211) .3mm {125} GREEN £0.18
1503 MIL3331(0PL212A) 3mm(.125)  YELLOW £0.185
1504 ARL4850(FLVt17) .5mm (.2) RED £0.10
1505 MIL5251(TIL222) .5mm (.2) GREEN £0.15
1506 MIL5351(MV5353) -5mm (.2) YELLOW £0.18
1509 FLV111 .5mm{.2) CLEAR £0.11
(., Red)
SUPER "Hi-Brite’ Type
1521 MIL32 3mm (.125) RED £0.10
1522 MIL52 Smm (.2} RED £0.10
1514 ORP12 Light dependent resistor £0.55
1520 OCP71 Photo transistor £0.35
LED CLIPS
1508/125 pack of 5 125 clips £0.15
1508/2 packot5 2clps £0.18
DISPLAYS:
DL303 7 segment D.P. left (.30 height) Common Anode
RED Single Digit 0/No. 1523 £0.70
DL707 7 segment D.P. left (03" haight} Common Anode
RED Single Digit 0/No. 1510 £0.95
DL527 7 segment D.P. left (50" height) Common Anode
RED Two-Diglt Reflector 0/No. 1524 £1.70
DL727 7 segment D_P. right {510°' height}  Cammon Anode
RED Two-Digit Light Pipe 0/No. 1521 £2.20
DL747 7 segmen 1D.P. left (630" height} Common Anode
RED Single-Digit Light Pipe 0O/No. 1511 £1.70
ALL @ 8% VAT
OPTO-SOLATORS

Isolation Breakdown — Voltage 1500 — continuous fwd current 100mA

CiL74  Single-Channet 6 pin DIP standard type — opfically coupled pair
with Infra-red LED Emitter and NPN Silicon Photo Transistor.
O/No. 1497 £0.50
CILB74 Multi-Channel 8 pin DIP Two Isolated Channets.
O/No. 1498 £1.00
CiLA74 Multi-Channel 16 pin DIP Four Isalated Channels.

ALL @ 8% VAT

0/No.

1499 £2.20

2nd GRADE LEDs

A pair of 10 standard sizes and colours which fail to perform to their very
nigid specification, but which are ideal for amateurs who do

not require the full spec.
0/No. 1507 £1.80

'No. 210 35, 1816 100chms £0.08° 1823 22kohms  £0.09°
2 L SWITCHED POT (Log Track) 1817 2200hms £0.09° 1824 47kohms £0.09"
85 VC2 but track having (log) law. 1818 4700hms £009° 1825 100kohms £0.0:
SILICON 1879 4k7ohms £0.65° 1833 100kohms £€.65° 1819 Tkohms €0.09' 1826 220kohms £0.
1880 10kohms €0.66° 1884 220kohms €0.65° 1820 2k2ohms £0.08° 1827 470kohms £0.0
RECTIFIERS 1881 22kohms £0.66° 1885 470kohms £0.65° 1821 4k7ohms £0.09° 1828 1Meg £0.09°
1882 47kohms £0.65° 1886 1Meg £0.65° 1822 10kohms £0.09° 1829 2M2ohms £0.09°
200mA 1887 2M2 £0.685° 1830 4M70hms £0.09°
15920 50v £0.05
15021 100v £0.07
15922 150v £0.08 .
15923 200v €0.09 ANTEX iIRONS
15924 300v £0.10
0O/No. 1943. 15 watt high quality soldering iron perfoct insulation break-down voltage of 1500
I‘N:’O‘gl S0v £0.04 v, wtally enclosed slement in a ceramic shaﬂ hued volts AC and a leakage current of only 3-5uA and
IN4002 100v " o; with 3/32" bit. another shaft of stainless steel to ensure strength.
- .80
INAD031200y £0.08 N3, T2 GO Gl '943 0/No. 1935. Replacement element for 1531
B a0y £0/97 O7No. 1984, 1ron cooted bit 3/32° for 1943 on. £1.60
::jggg o §3'3' ron 0.48 0/No. 1932. Iron coated bit 1/8" for 1931 iron
A g ;09 0/No. 1945 Iron coated bit 1 /8" for |943 yon. £0.50
IN4007 1000v £0.10 . O/No. 1933. Iron costed bit 3/16" for 1931
5 Amp /No. 1946. 1 d 16" tor 1943 iron. £0.50
1S015 50v €0.09 1o, 126, ficm e B ae °'£°9 3 | 0/No. 1934, 1ron costed bl 3/327 for 1933
15020 100v £0.10 0/No 1948, G | 1 fittad pron, g
15021 200v £0.11 with (I)fO" coatedz:?m D YXten) 3| :0 0/No. 1953. SK1 soldering kit — this ki(‘f:opmins
15023 400v £0.13 0/No. 1952. Replacement element for 1948 15 watt soldering iron fitted with a 3/ 16" bit plus
15025 600v £0.14 iron. .90 wo spare bits, a reel of solder heat-sink and a
15027 800V £0.18 0/No. 1949. lron coated but 3/32" for 1948 b°°‘<'e‘ How to Solder.” In presentation display
15029 1000v £0.20 iron. k En-5s
15031 1200v £0.25 0/No. 1950. Iron coated bit 1/8" for 1948 iron. 0/No. 1939. 513 soldering iron stand. Stand
3 .48 made trom high grade bakelite material chromium
Amp " plated strong steel spring, suitable for all modals,
IN5400 50v £0.14 DT, TEH (em Geeter] B 06 coas | includes accommodation for six spare bits and twe
::gﬁg; ;g& £0.16 0/No. 1931. Highly popluar X 25 26 watt quality sponges which serve to keep the soldering iron bits
IN5404 400y gg:; soldering iron ceramic shafts to provide near clean (AN
IN5406 600v £0.21
IN5407 800v £0.28
IN5408 1000v £0.30
10
Sirtdaey 60 PRINTED CIRCUIT TRANSFERS
1S10/100 100v £0.21
1S10/200 200v £0.23 o o [ [+ - ]
15107400 400v €0.38 380000
1S10/600 600v £0.42 °o°o googocoogoe
15107800 800y £0.51 BO0C [ [ LLLLLLET e l
1S10/1000 1000v £0.60 88300 %g0
1$10/1200 1200v £0.69
0 geoe googoo0 gogeop0d 200000000000
Amp
:gggﬁgos%m 0TS Draw your own boards with the new BI-PAK
15307200 200v 0.03 etch-esistant transfers. Lay the symbols on the Each pack contains 11 sheets of transfers 1 of each
18307400 400y f:‘ 28 board. rub over with a seft pencil. The transter will 8 shown a
1530/ 600 600v £1.7C aqhere to the board. Thgn complete the circuit I||ustra(ion4— approx. V2 si1e.£0 o
1230/ 800 800y ealas with your BI-PAK etch-resist pen 0/No. TR400 @£1.50 p&p
153071000 1000v €2.31
1530/ 1200 1200v £2.88 —
oo - slucon 1amp
1S70/50 50v £0.78 B R I DG E sov e gé"",'s'é"' :voiczoo
15707100 100v £0.84 b
15707200 200v £1.20 RECTIF'ERS 100V RMS BR1/100 £0.22
1S70/400 400v £1.75 200V RMS BR1/200 £0.25
15707600 600v £2.28 400V RMS BR1/400 £0.38
15707800 800v €2.50 SILICON 2 amp
1S70 1000 1000v £3.00 S0V RMS BR2/50 £0.45
BYX38/300 6A 300v £0.45 100V RMS B8R2/100 £0.48
BYX38/600 6A 600v £0.60 200V ARMS BR2/200 £0.52
BYX38/300 Rev 6A 300v £0.45 400V RMS BR2/400 £0.68
BYX38/600 Rev 6A 600v  £0.80 1000V AMS BR2/1000 £0.68
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THYRISTORS
800ma TO 18 Case 7 amp TO 48 Case
Volts No. Price Volts No. Price
10 THY600/10 €0.18 50 THY7A/S0 £0.48
20 THY600/20 £0.18 100 THY7A/100 £0.51
30 THY600/30 £0.20 200 THYZ7A/200 £087
50 THY600/50 £0.22 400 THY7A/400 £0.62
100 THY600/100 £0.25 600 THY7A/600 £0.78
200 THY600/200 £0.38 800 THY7A/800 £0.92
400 THY600/ 400 £0.44
10 amp TO 48 Case
Volts Na Price
1amp TO 5 Case 50 THY10A/50 £0.51
Volts No. Price 100 THY10A/100 £0.57
50 THY1A/50 £0.28 200 THY10A/200 €0.62
100 THY1A/100 €0.28 400 THY10A/400 £0.71
200 THY1A/200 £0,32 600 THY10A/600 £0.99
400 THY1A7400 £0.38 800 THY10A/800 £€1.22
600 THY1A/600 €0.45
800 THY1A/800 £0.68 16 amp 7O 48 Cose
Voits No. Price
50 THY16A/50 £0.54
3 amp TO 88 Case 100 THY16A/100 £0.58
Volts No. 200 THY16A/200 £0.82
50 THY3A/50 £0.28 400 THY16A/400 £0.77
100 THY3A/100 £0.30 600 THY16A/600 £0.90
200 THY3A/200 £0.33 800 THY16A/800 £1.39
400 THY3A/400 £0.42
600 THY3A/600 £0.50
30 TO 84 Case
800 THY3A/800 £0.65 TR, Price
50 THY30A/50 £1.18
100 THY30A/100 £1.43
T0 88 200 THY30A/200 £1.63
i, UL 400 THY30A/400  £€1.79
50 THY5A/50 £0.36 600 THY30A/600 £3.50
100 THYSA/100 £0.45
200 THY5A/200 £0.50 o. Price
400 THY5A/400 £0.57 BT101/500R £0.80
600 THY5A/600 £0.69 BT102/500R £0.80
800 THYS5A/800 £0.81 BT106 £1.25
BT107 £0.93
BT108 £0.98
5 amp TO 220 Case 2N3228B £0.70
Vohis No Price 2N3535 £0.77
400 THY5A/400P £0.67 BTX30/50L £0.33
800 THY5A/600P £0.69 BTX30/400L £0.48
800 THYS5A/800P £0.81 C106/4 £0.60
CABLES
DESCRIPTION 0/No. Price/
Moetre
Microphone Cable 3126 £0.10
Twin Microphone 3127 £0.20
Twnn Steree Screened Cable 3128 £0.18
4-Core 3129 £0.30
4-Core Individually Screened 3130 £0.22
Heavy Microphone Cable 3131 £0.18
Light-Core mains 3132 £0.10
Twin Oval Mains 3133 £0.09
Speaker Cable 3134 £0.07
Low Loss Co-axial Cable 3135 £0.22
15-Way Multi-Coloured Ribbon Cable 3136 £0.40




SEMICONDUCTORS
... .TRANSISTORS | 74 SERIES TTL

Type -
AC107 £0.22 | BC125 tﬂ 17 80185 M-” asxzo co 18 | ZTX107  €0.10° | 2N3053  £0.16 Type Price | Type Price Typs Price Type Price Type Price
AC113 £0.20 | 8C126  £0.22° | BD186 £0.68 | BSY25 £0.16 | ZTX108  £0.10° | 2N3054  £0.40 7400 €0.09 | 7427 £0.24 7472 £0.20 74105 €0.38 74163 £0.62
AC115 £0.20 | BC132 £0.18° | BD187 £0.75 | gSY26 £0.18 | ZTX109  £0.10° | 2N3055  £0.40 7401 £0.11 7428  £0.26 7473  £0.25 74107 £0.24 74164 £0.868
AC117 £0.30 | BC134  f£0.18" | BD188  £0.75 | ggy27 €0.16 [ ZTX300 £0.12° | 2N3391  £0.20° 7402 €041 | 7430  €0.11 7474 £0.25 | 74110 £0.38 74165 £0.68
AC117K  £0.34 | BC135  £0.15" | BD189  €D.78 | gsy2g £0.16 | ZTX301  £0.12° | 2N3391A £0.22° 7403 €0.11 | 7432 £0.22 7475  €0.29 | 74111 £0.58 74166 €0.78
AC121 £0.20 | BC136 £0.18° | BDY19O £0.78 | gSy29 £0.16 | ZTX302  £€0.18" | 2N3392 €0.20° 7404 £€0.11 7433 £0.30 7476 £0.25 74118  £0.80 74174 £0.65
AC122 £0.14 | BC137 £0.18° | BD196 €0.90 | pSY38 £0.19 | ZTX303  £0.18° | 2N3393  £0.20° 740% £0.11 7437 £0.21 7480 £0.44 74119  £1.18 74175 €0.62
AC125  £0.18 | BC139 €0.32 | BO196  €0.90 | gsy39 €0.19 | ZTX304  £0.20° | 2N3394  £0.20° 7406 €022 | 7438 €0.21 7481 £0.85 | 74121 €0.24 74176  £0.58
AC126  £0.18 | BC140 £0.30 | BO197  €0.95 | gSyao £0.29 | ZTX330  £0.15° | 2N3395  €0.22° 7407 £0.22 | 7440 £0.12 7482 £0.88 | 74122 £0.39 74177 £0.88
AC127 £0.18 | BC141 £0.28 | 80198 £0.95 | psy41 £0.29 | ZTX500  £0.13" | 2N3402 £0.21° 7408 £0.13 | 7441  £0.50 7483  £0.58 74123 £0.40 74180 £1.50
AC128 £0.16 | 'BC142 £0.22 | BD199 £€0.99 | gsys1 £0.26 | ZTX501 £0.12° | 2N3403  £0.21° 7409 £€0.13 7442 £0.40 7484 £0.88 74136 £0.52 74181 £0.58
AC128K  £0.26 | BC143 £0.22 | BD200  £0.99 | pSygs £0.13 | ZTX502 £0.16" | 2N3404  £0.29" 7410  £0.11 | 7443 £0.70 7485 £0.68 | 74141 £0.55 74182 £0.70
AC132 £0.20 | BC145 £0.46 | 8D201 €0.80 | psygsA  £0.13 | ZTX503  £€0.12° | 2N3405  £0.42° 7411  £0.17 | 7444  £0.70 7486  €0.22 | 74145 £0.85 74184  £0.70
AC134 £0.20 | BC147  €£0.07 | BD202 £0.80 | BRY39 £0.45 | ZTX504 £0.25° | 2N3414  £0.16" 7412  £0.18 | 7445  £0.65 7489 €170 | 74150 £0.68 74190 £0.68

AC137 £0.20 | BC148 £0.07° | BD201/202 BU1DS £1.40 | ZTX531  £0.25° | 2N3415 £0.16° 7413 £0.24 7446  €£0.80 7490  €0.32 74151 £0.48 74191 £0.62
AC141 £0.22 | BC149  £0.07° £1.70 | BU105/02 £1.95 | ZTX550 £0.18° | 2N3416  £0.29° 7414 £0.50 | 7447 £0.48 7491 £0.64 | 74153 £0.48 74192 £0.60
AC141K  £0.30 | BCI50  €0.20- | BD203  €0.80 | gy204  £1.40 2N3417  £0.29" 7416 £0.23 | 7448 £0.56 7492  £0.35 | 74154 £0.82 74193  £0.58
AG142  g0.20 | BC15Y  £0.22° | BD204  £0.80 | gy05  £1.40 | 26301  £0.22 [ 2N3614  £1.00 | 7417 £0.23 | 7450 £0.11 7493  £0.30 | 74155 £0.50 74194 £0.62
ACi42K  £0.30 | BC152  £0.20° | BD203/204 BU208  £1.80 | 26302  £0.22 | 2N3615  £1.06 7420 £0.11 | 7451  €0.11 7494  €0.75 | 74156 £0.50 74195 £0.80
AC151 €0.20 | BC153  €0.26° €1.70 | g208/02 £2.25 | 26303 €0.22 | 2N3616  £1.056 | 7421  £0.20 | 7453  €0.11 7495  £0.50 | 74157 £0.50 74196 £1.05
AC153 £0.22 | BC154 £€0.19° | BD20S £0.80 2G304 £0.30 | 2N3646 £0.09" 7422 £0.18 7454 £0.11 7496 £0.507 | 74160 £0.58 74197 £1.05
AC1S3K  £0.30 | BC157  £0.10 | BD206  £0.80 2G306  €0.40 | 2N37D2  £0.08° 7423 £0.21 | 7460  £0.11 74100 £0.85 | 74161 £0.82 74198 £1.85
AC154 £0.20 | BC158 £0.10° | BD207 £1.00 | £1222 £0.38 | 2G308 £0.36 | 2N3703  £0.08" 7425  £0.19 7470 £0.25 74104 £0.39 74162 £0.62 74199 £1.85
AC155  €0.20 | BC159  €0.10° | BD208  £1.00 2G309  £0.38 | 2N3704 €0.07" 7426 £0.23

AC156 £0.20 | BC160 £0.26 | BD222 £0.47 26339 £0.20 | 2N3705 £0.07" Lo

aC157  €0.25 | BC161 €0.38 | BD225  €0.47 | MaT100 £0.19 | 2G339A  €0.18 | 2N3706  £0.08"

AC165 £0.20 | BC167 £0.12° | BD232 £0.55 | MAT101  £0.20 | 2G344 £0.20 | 2N3707 £0.08" c M os | c s

AC166 £0.20 | BC168  £0.12° | BO233  €0.48 | \aT120 €0.19 | 2G345  £0.18 | 2N3708 £0.07

AC167  £0.20 | BC169  £0.09- | BD234  €0.65( maT121 £0.20 | 26371 £0.18 | 2N370BA £0.07 i . . )
AC168 £0.25 | 8C169C £0.10° | BD235 €0.55 | 017480 £0.95 | 263718 £0.12 | 2N3709 ¢£0.07° | Type Price Type Price Price Type Price Type Price

AC169  £0.20 | BC17D  €0.09° | BD236  £0.58 08 | 2637 913 | 2N3710 €007 | CD400C £0.14 | CD4015 £0.76 U026 €126 | (haoas eoss | cDa070 €017
AC171 €025 | BC171 €009 | BD237  £0.56 L I3 tois | IN3711 cfoo7- | CDA001 €0.15 | CD4016 £0.42 | CD4077 £0.50 | CD4044 £0.82 | CD4071 £0.17
ACl7e 038l BC172  cv0w | 8D238 €080 | Miser €145 | 26377 €032 | 2N3772 €10 | CD4002 €0.18 | CDA0I7 €0.75 | CDAOZB £0.68 CD4045 £1.40 | CD4072 £0.17
e 38| 8C173 6ol | BOX32  €2.20 | mitas0 co.es | 26378 €018 | 2N3773  €2:20 | CDAOCG €£0.82 | CD4018 £0.85 | CD4029 £0.85 CD4046 £1.30 | CDA0B1 £0.17
ATek 028 | &ci7a  f£0.15- | BOY11 €130 | Mic37o cose | 20381  €0.18 | 2N3818 0.8 | CD4007 €0.17 | CD4019 £0.42 | CD4030 £0.48 | CO4047 €0.87 | CD4082 £0.18
ACHE  E0.25 | BCi75 €035 | BDY17 €180 | Mit3y. £o.60 | 26382  €0.18 | 2N3820 €035 | CD4008 £0.92 | CD4020 £0.90 | CD4031 £2.00 | (DA €042 | CD4510 £0.99
AClo0  coz0 | BC177  g0.18 | BDY20 €080 | M)E520 fo.as | 26401  €0.32 | 2N3B2) £oe0 | CD4009 €045 | CD4021 £0.82 | (04035 £1.00 CD4050 £0.42 | CD4511 £0.95
180 E20| §C178 €016 | BOX7? €090 | MIEcay coeg | 26414 €032 | 2N3B23 0.0 | CD4010 £0.48 | CD4022 €0.82 | CD4037 €0.85 | D403 £1.40 C04516 €1.00
ACI8e. 030 | BC179 €016 | BF115 €022 | miEro55 go#0 | 2G417 €026 | 2N3903 €0.10" | CD4O1I £0.18 | CDA0I3 £0.15 | CDA0AO £0.58 CDA4055 £1.00 | CD4518 £1.00
AC181K  £0.28 | BC180  €0.26 | BF117  £0.50 | MJE3055 £0.60 2N390s g0.10 | CD4012 £0.16 | CD4024 €0.65 | CD4041 £0.76 | CD40S6 €1.35 | CD4520 £1.00
A B38| BC1B1 €026 | BF118  EO.75 | wJE2440 €052 | 2N388  £0.36 | 2N3905 €0.10- | CD4013 €0.42 | CD4025 €0.15 | CD4042 £0.72 CD4069 £€0.17 | CD4014 £0.80
AC187K  £0.28 | BC182  £0.08" | BF119 £0.75 | MPB113 £0.52 | 2N388A  £0.56 | 2N3906 £0.10° —

AC188  fo.18 | BC1B2L €0.09° | BF121  £0.50° | MpF102 £0.28 | 2N404  £0.20 | ZN4058  £0.12°
AC188K £0.28 | BC183 £0.09° | BF123 £0.60° | MPF104 £0.35 | 2N524 £0.40 | 2N4059 £0.14° ’ s
ACY17 £0.35 38}33‘ ?6?; sg%g 3 g MPF105  £0.35 | 2N527 £0.50 | 2N4060  £0.14°
ACY18  £0.35 . MPSAO5 £0.20 | 2N598  £0.40 | 2N4061  £€0.12° . . ; ‘
ACY!s  £03s | BC1B4L £0.09° | BF152  €0125'| MpSAOS £0.20 | 2N599  £0.48 | 2N4062 €012 | Type ~ Price | Type = Frce B G2 || B, mee e T S
AGY20  f£0.35 | BC186  £0.22 | BFIS3  €0.25° | MpSass £0.20° | 2N696  £0.13 | 2N4284 g0.18° | CA3011 £0.80 LM301 €0.29° | MC1312£1.90° 72710 £0.30 1.90°
ACYZ0 035 | BCg7 €022 | BF154  £0.22' | Mpoase €0.20- | 2N6O7 €0z | 2N4285 €018 | CA3014 €135 | LM304 g1.60 | ME1390% 20 UA7IC,00:323 sn76650 ’
ACY22  £0.38 | BC207  €0.11° | BF155  £0.35 | ND120  £0.18 | 2N698  £0.12 | 2N4286 £0.18° | CA3018 £0.85° LM308 €1.00° | MC1352£1.40° 72711 £0.32 .
AGY27  £0.35 | BC208  €0.11° | BF156  £0.28 INe3s  Eo32 | IN4287 €oas | CAID20€170° | LM30Q £1.50 | MC1469 €295 | UAT23C E04S | n 95°
Aves  eo3s | BC209 €0z | BF1S7 €028 ocig  go.8s | 2N706 €010 | 2N4288  £0.18' | CA3028 €0.80" |  LM320:5 MC1496€0.90° | 72T EOES | TAAsSS0B£0.38
ACY29 £0B0 | BC212 €009 | BF158  £0.28° | o¢20 €185 | 2N70BA €012 | 2N4289 €0.1g° | CA3035 £1.40° £1.50 | NE536 £2.66° UA741C€0.24° TAASZ'IA
ACY30  €0.38 | BC212L  €0.09" | BF169  £0.28" | oC22 €150 | 2N707  €0.48 | 24200 €0.18° | CA3036 £1.00° (M320-12V NESSD  £0.95 72741 £0.24°
ACY31  €0.35 | BC213  £0.09° | BF160  £0.30'| 023 €150 | 2N708  €0.14 | 2N4201 €018 | CA3042 £1.807 £1.50 | NESSS £0.24 | J6IF £0.200 TAAszua
ACY34  f£0.35 | BC213L  £0.09° | BF162  €0.30° | 0C24 £135 | 2N711 €030 | 2N4202 g0.1s- | CA3043 £1.85° LM320-15V NE556  £€0.80 U;7:7r‘£oco
AGY35 €038 | BC214  £oo9 | BFIG3  €0.30°| 025 €100 | 2N717 €030 | 2N4203 €0.1g | CA3OAE £0.707 €150 | NEses €320 | TIMT E0.80° | o0, Ege:
ACY36  £0.50 | BC214L £0.09" | BF164  £0.50" | 526 £100 | 2N718  £0.25 | 2N4921 €055 | CA4052£1.60° LM320-24v NE566 £1.50° UA748 £0.35 135100 £1150°
VS o0 | BC225 026 | BF165  €0.80' | 0Cos om0 | 2N718A €050 | 2N4923 €oles | CA3054 £1.107 £1.50 | NES67 €1.70: | 72748 €0.357 | ol 0 20
Aives &35 | BC2%6 €036 | BFI67  €0.24 | 0coq  go5 | 2N726  €0.28 | 2N5135 €0.1¢- | CA07S€1.50° | LM3BO £Q.AST | LATOIC£0. 4% 748F | EOAST (A a00 \£0/80
ACY44 €0.35°| BC227  €0.16° | BF173 €0.20 | o0C3s £0.80 | 2N727 €0.28 | 2N5136 £0.10° | CA3081 £1.50° LM381 £1.45° | 72702 £0.48° SN76013N TBAB10S
AD130  go70 | BC238  €0.16° | BF176  £0.38° | oc3p 090 | 2N743  £0.20 | 2N5138 g0.10" | CA3089 £2.00° LM3900 €0.58" | UA703 £0.25° £1.75 A
AD140  £o.go | BC251  €0.16° | BF177  £0.26 | oCa1 0,20 | 2N744  €0.20 | 2N5172 £0.14' | CA3090€3.60" |  MCI3D3L UA709 €028 | SN76023 | o 00 coios
AD142  £085 | BC251A €016 | BF178  £0.28 | OCa2 £0.22 | 2N914 €015 | 2N5194 fo.B8 | CA3123€1.90° £0.85° | 72709 £0.48° LIS TBAS20 £0.70°
AD143  £0.75 | BC301 €0.28 | BF179 €0.30 | ocaa €024 | 2N918 €030 | 2N5245 £0.40 | CA3031 £0.93 Mc1304 £1.90" ] 709p  €0.25° | SN7611D T'BAQZOO
AD149  fo.60 | BC3I02  £0.29 | BF1BO  £0.30 | oC45 £020 | 2N929  g0.20 | 2N5294 -£0.38 | CA3140 €0.70 MC1310£0.95° | UA71CC £0.40° £1.50
AD161  £0.35 | BC303  €0.28 | BFi81 £0.30 | o¢70 £0.24 | 2N930  €0.18 | 2N5296  €0.36 TCA27OS
AD162 £0.35 | BC304 £0.38 | BF182 £0.30 | oc71 £0.15 | 2N946 £0.40 | 2N5257  £0.32
AD161/162 BC327 €0.16° | BF183 £0.30 | oc72 £0.24 | 2N1131  £0.18 | 2N5458  £0.32
£0.70 | BC328  £0.15° | BF184 €0.20 | oc74 €0.26 | 2N1132  £0.18 | 2N5459  £0.35
AD/140 £0.55 | BC337 £0.15' | BF185 £0.20 | oC75 £0.30 | 2N1302  €0.15 | 2N5551  £0.36°
AF114 £0.25 | BC338 £0.15° | BF186 £0.26" | oC76 £0.35 | 2N13D3  £0.18 | 2N6027  £0.34
AF115 £0.25 | BC440 £0.30 | BF187 £0.268 | oc77 €0.50 | 2N1304  £0.18 | 2N6121 £0.70
AF116 £0.25 | BCad £0.30 | BF188 £0.40 | oCg1 £0.22 | 2N1305 £0.18 | 2N6122  £0.70 Type Price Type Price Type Price Type Price Type Prics
AF117 €0.25 | BC460 £0.38 | BF194 £0.10° | ocgip £0.24 | 2N1306  £0.25 AAT119 £0.08 | BAX13 £0.07 BY164 £0.51 0A10 .£0.35 SD10  £0.08
AF118 £0.40 | BC461 £0.38 | BF195 £0.10° | or82 £0.24 | 2N1307  £0.25 | 2S301 £0.50 AA120 £0.08 BAX16 £0.08 BY176 £0.75" 0A47  £0.08 SD19 £0.06
AF124  €0.30 | BC477  £0.20 | BF196  £0.10° | 0Cg20  £0.30 | 2N1308 £0.30 | 25302 €0.43 | AA129 €0.08 | BY100 £0.22 BY206 £0.30 | OA70  £0.08 IN34  £0.07
AF125 £0.30 | BC47B £0.20 | BF197  £€0.12' | oCB3 £0.26 | 2N1309  £0.30 | 253024  £0.43 AAY30 £0.09 | BY101 £0.22 BYZID £0.45 | OA79 £0.10 IN34A  £0.07
AF126 £0.30 | BC479 £0.20 | BF198  €0.14° | ncga £0.38 | 2N1599  €0.35 |-25303 £0.58 AAZ13 £0.15 | BY105 £0.22 BYZ11 £0.45 0A81  €0.10 ING14  £0.08
AF127 £0.32 | BC547  £0.10° | BF199  £0.14' | 5C139  go.80 | 2N1613  £0.20 | 25304 £0.71 BATOO £0.10 | BY114 £0.22 8YZ12 €£0.45 | OABS £0.10 ING16  £0.08
AF139 £€0.35 | BC548  £0.10° | BF200 £0.30 | oc140 £0.80 | 2N1711  £0.20 | 28305 £0.80 BA102 £0.32.{ BY124 £0.22" BYZ13 £0.40 | OA90  €0.10 IN4148 £0.08
| AF178 €080 | BC549  £0.10° | BF202  £0.90° | 0C169  £0.35 | 2N1889  f£0.45 | 25306  £0.80 | BA148 £0.15 | BY126 £0. BYZ16 - £0.41 | O0A91  £0.10 1S44  £0.05
AF179  £o0.60 | BC560  £0.14° | BF222  £0.80 | 6C170  €0.35 | 2N189D  €0.45 | 25307  £0.80 | .BA1S4 £0.12 | 8Y127 BYZ17 £0.36 | OA95 £0.10 15920  £0.06
AF180 €0.60 | BCS66  £0.14- | BF224 €0.17 | oc171 £0.35 | 2N1893  £0.30 | 25321 £0.57 BA155 £0.14 | BY128 8YZ18 £0.38 | 0A182 £0.13
AF181 £0.58 | BC557  £0.13° | BF240  £0.97' | 0C200 £0.38 | 2N2147  £0.75 | 25322 £0.43 BA173 £0.18 | BY130 8YZ19 £0.36 | OA200 £0.08
AF186 £0.50 | BC558 £€0.12° | BF241 £0.17 | oc201 £0.95 | 2N2148  £0.70 | 25322A  £0.43 BB104 £0.15 8Y133 £0.21° 0AS €0.60 | 0A202 £0.08 |
AF239 £0.38 | BC559  £0.14° | BF244 £0.30" | 0C202 £1.20 | 2N216D  £1.00 | 25323 £0.87 o
AL102 £1.20 | BCY30 £0.55 | BF257 £0.25 | 0C203 £0.85 | 2N2192 £0.38 | 25324 £0.71 TRIACS
AL103 £1.18 | BCY31 £0.65 | BF258 £0.25 | 0C204 £0.90 | 2N2193  €0.38 | 25326 £0.71
ASY 26 £0.38 | BCY32 £0.60 | BF259 €0.35 | 0C205 £1.15 | 2N2194  £0.38 | 25326 £0.71 2 amp vos Case 10 Amp TOA48 Case
ASY27 £0.40 | BCY33 €0.65 | BF262 £0.60° 2N2217  £0.22 | 25327 £0.71 Volts Price Vohts No Price
ASY28 £0.38 | BCY34 €0.80 | BF263  £0.80° | p346A £0.35 | 2N2218  £0.22 100 TR1 2a, 100 £0.31 100 TR110a/100 £0.77
ASY29 £0.38 | BCY70 £0.15 | BF270 £0.36 | p3g7 £0.45 | 2N2218A £0.20 | 40311 £0.38 200 TR12a/2D0 £0.51 200 TR100a/200 £0.92
ASYS50 £0.30 | BCY71 £€0.15 | BF271 £0.31 2N2219  £0.20 | 40313 £0.95 400 TR12a/400 £0.71 400 TR100a/400 €1.12
ASYS1 £0.30 | BCY72 £0.14 | BF272 £0.80 | R20008B €2.60 | 2N2219A £0.24 | 40316 £0.95 = —
ASY52 £0.30 | BCZ10 €0.60 | BF273 £0.38° | g20108  £2.60 | 2N2220 £0.20 | 40317 £0.40 6 Amgp TO66 Case 10 Amp TOZZO Piastic Ca
ASY54 £0.30 | BCZ1! €0.60 | BF274  £0.38° 2N2221  £0.20 | 40326 £0.40 Voits No Price Volts Price
ASY5S £0.30 | BCZ12 £0.60 | BF324 £0.35' | 51140 £0.15 | 2N2221A £0.22 | 40327 £0.45 100 TR16a/100 £0.51 400 TR1 00a, 400p £1.12
ASY56 £0.30 | 80115 £0.50 | BF336 £0.30 | 57141 £0.20 | 2N2222  £0.20 | 40346 £0.45 200 TR162/200 £0.61 DIACS
ASYS7  £0.30 | 80116  €0.80 | BF337  £0.30° 2N2222A £0.20 | 40347  £0.85 400 TR16a/400 £0.77 BR1DO £0.20 032 €0.20
ASY58 £0.30 | BD121 £0.65 | BF338 £0.38 | T)c44 £0.29- | 2N2368 £0.18 | 40348 £0.80
ASY73  £0.30 gg:;g gg-gz g:ﬁ; f:gg; TIC4S  £0.35° | 2N2369  £0.14 iggso £0.36 — D
AU104  £1.40 . .37 | 7IP29A  €0.40 | 2N2369A £0.14 61 €0.38
i 145! B0131 o35 | BF45S €038 npoos €080 | IN2411 to2s | 40362 €038 ORDERING Do not forget to state order
AU1T13 €140 | BD132  £0.35 | BFS94  €0.30"| 1)pogc  go.aa | 2N2412  £0.25 | 40406  £0.45 number and your name and address.
BD131/132 gz ggg :&.zzn" TIP30A  £0.40 | 2N2646  £0.47 | 40407  £0.35
BC107 £0.08 £0.80 5 TP . 2N2711  £0.22 | 40408 £0.52 : .
BC107a £0.08 | BD13Y 040 | BFRAO €025 Th30R  E042| 2N2712 6022 | 40409 €075 V.A.T. Add 12%% to prices marked *. 8% to
BC1078  €0.08 | BD135 €0.33 28" | TIP31A €0, 2N2714  £0.22 | 40410 £0.75
BCIOTE  €0.00 | D136 £0.35 | BFRBO €028 | Tibmn 040 | IN%30¢ toas | 40411  £270 those unmarked. Items marked t are zero
BC108 £0.09 | B0O137 £0.35 | BFX29 £0.22 | 1/p31C £0.44 | 2N2904A €£0.21 | 40430 £0.95 rated.
BC108A £0.10 | BD138 £0.36 | BFX30 €0.30 | T)p32A  £0.40 | 2N2905  £0.18 | 40476 £1.60 q
BC1088  £0.08 gg:ig cg.g: gggg gg.;: TIP328  £o.42 | 2N2905A €0.20 40484 €0.70 P & P: 35p unless otherwise stated.
BC108C  £0.10 £0. b 1P32 . 2N2906  £0.16 | 40495 £0.80
BC109 €008 | BO139/140 BFX86  £0.25 %pz,ﬁ ?;.:: 2N2906A €0.19 | 40512  £1.35 GIRO account No. 388 7006
BCI09A  £0.08 €0.80 | BFX87 €0.22 | T)pa1p  go.as | 2N2907 €0.20 | 40594  £0.80 | —

BC1098  £0.09 | 80165  £0.80 | BFX8B €0.22 | TIp41C  £0.48 | 2N2907A £0.22 | 40636  £1.10

BC109C fo0.10 | BD175  £0.80 | BFXS0  £0.55°| 1jps2a  ¢0.44 | 2N2923  €0.15°

BC113 £0.18° | BO176 £0.60 | BFYS0 €0.16 | T)pa2p £0.46 | 2N2924 £0.15° Z
BC114  go.1e° | BO177  £0.68 | BFYS51 €0.16 | Tip42C  £0.48 | 2N2925  £0.15° -
BC115 £0.19- | BD178 £0.68 BFY52 £0.16 | T\p2965 £0.60 | 2N2926G £0.09°

BC116  £0.19' | BD179 £0.75 | BFY53 £0.18 | Tip3055 £0.50 | 2N2926Y £0.08°

BC116A £0.19° | BO180 £0.75 BIP19 £0.38 | 11543 £0.22 | 2N29260 £0.08°

BC117 £0.20° | BD181 £0.85 8IP20 £0.38 | T1iS90 £0.18° | 2N2926R £0.08°

acns s Sbies  £o.08 Eg;%"z Em Ut 020 | N30ID €088 ] DEPT. ETI5, P.0. BOX 6, WARE, HERTS.
Eleib YT Y O — 2N301 L0 SHOP 18 BALDOCK ST., WARE, HERTS.

AT OPEN 9 to 5.30 MON -SAT

ELECTRONICS TODAY INTERNATIONAL — MAY 1979 5



ELECTRONICS

CAPACITORS

Electrolytic Axial Leads

10% 10 +50% Tol
Ve

Order Code
Cap 015 + uF ¢V dc.
40 {

16 25

Electrolytic Can Type
High Ripple, IEC Grade 1, Low E.S.R.
Supplied complete with Vertical Fixing Clip

2200 uF
4700 uF
10000 uF
22000 uF
2200 uF
4700 uF
10000 uF
22000 uF
1000 uF
2200 uF
4700 uF
10000 uF
1000 uF
2200 uF
4700 4F
1000 uF
2200 4F

18V
16V
16V
1BV
25v
25V
25V
25V
a0V
40v
a0v
a0V
0V
0V
70V
100v
100v

Order Code
Cap HR +uF +Volty

Ripple 1A @ B5°C  1.4A @ 50°C
2.6A 36A
58A 8.14
9.84 1374
1.3A
4.6A
8.0A
1284
09A
24A
56A
8.2A
18A
40A
7.5A
4.0A
7.8A

16

184
22
346
176
201
264
438
168
188
23
367
190
238
376
222
346

12

1094

Order Code
Cap PR + uF + Volts
% |25 | 35

|

Tantalum Bead
20% Tol

63 | 1w

Electrolytic Radial Leads
10% to +50% Tol.
WF Vde|63

a7 |
68
1.0/

220

Order Code
Cap 034 4 uF + Volts
35 | 40 | 50 | 63

10 16 |

(A DIVISION OF GOTHIC ELECTRONIC COMPONENTS LTD)
PO Box 290
8 Hampton Street

pF |424 632 | 630 | 629
1

{

i

(

R R R R R R T R R R R R R R

Miniature Low Value
Polystyrene, Axial, «1% Tol
Ceramic Plate, Radial, Low K. 1.8pF -—8.2pF @ 25pF Tol, 10-3300F :2% Tal, 100V D.C. Wkg
6 Ceramic Plate, Radial, Med K. +10% Tol, 100V D.C. Wkg
Ceramic Plate, Radial, High K. ~20% to +80% Tol, 63V D.C. Wkg

> 63V 0.C. Wkg

pF
100
120
150
180
220
270
330
390
470
560
680
820
1000
1200
1500
1800
2200
2700
3300
3800
4700
5600
6800
8200 23

632 ' 830 | 629

NP ROBD N O GG !

MAIL
TELEPHONE:. ORDER

Birmingham B193JR 021-233:2400 ONLY

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

Order Code

Cop 424
Cap 632
Cap 630
Can 629

+ Value

632

6

Trimmers
250V 0.C Wkg. Film Dielectric, Ministure

14-
2
2

.5

Order Code

46
48
&1
62

Cap 808 A .8 - 3.8pF
“ap 808 B 8 — 6.8pF
Cap B0B C 1 13pF
Cap 808 D t.7-197

Cep
Cap
Cap
Cap

Order Code
500V D €. Wkgs €004 EA Tubular Type

8023
8026
802 12
80218

Polyester Radial Leads

Oipped Type, :20% Tol. ™ 250V D.C. Wkg. C280/352 Style

Mouided Type, - 10% Tol, »>100V D €. Wkg. 10.2mm Pitch Centres

Moutded Type, : 10% Tol; 2100V D.C. Wkg. 7.6mm Pitch Centres

uF 352 | 360 | PHE280 l

352 ’

8B l9
9
10

PSR R N RV ¥ Y

Qrder Code
Cap 352
Cap 360
Cap PHE280

* Vaiue

360 | PHE280

Small Desk Console — Boss Industrial Mouldings
Stope Front Consofe. Recessed Top
ABS Base, C/W Brass Bushes, In Orange
1mm Aluminium Top Panet Finished Grey

Order Code
Case BIM1005 OR
Case §iM1006 OR

w161, D96, H39 (57}
w216, D130, H4T (73

186
268

Plastic Boxes — Boss Industrial Mouldings
Moulded Box and Ciose Fittlng Flanged Lid
ABS Box, C/W Brass Bushes, and Lid In Drange

Order Code
Case BIM2003 OR
Case BIM2005 OR
Case BIM2006 OR

L1I2W62 031
L 150 WBO DSO
L190 W10 D60

87
15
195

Instrument Case — Boss Industrial Mouldings
Covers trom 14SWG Al

Chassis Manutactured from 1BSWG Miid Steel
Covérs Finished Orange

Chassis Finished Matt Black

Qrder Code

W250 D167.5 H 68.5 (Chassis 153mm Deeol

Plastic Boxes with Metal Lids — Boss Industrial Mouidings
Recessed Top Box
ABS Base, C/W Brass Bushes, In Orange
Imm Aluminlum Top Panel Finished Grey

Order Code
Case BIM4003 OR
Case BIM4004 OR
Case BIM400S5 OR

L85 W6 D29
L1111 w71 Da2
L161 W36 D53

a7
130
182

Diecast Boxes — Boss Industrial Mouldings
Diecast Box and Flanged Lid
Aluminium Box and Lid in Natural Finish

Orrler Code
Case BIM5003 NA
Case BIMS005 NA
Case BIM5006 NA

104
181
280

L113 W63 D31
L152 W82 D50
L192 W113 D61

1480 Case BIM3000 OR

VERO ELECTRONICS PRODUCTS

25" x5 .1 pitch Veroboard

3.75" x 5" 1" pitch Veroboard

25" x 1" 1" pitch Veroboard {5}
3.75" x 6" 1" pitch Plain Board
5.82" % 2.9" 1" pitch V-Q DIP Board
Spot Face Cutter

Pin Insertion Tool lor 040 type pin
OS Ping 040 (100)

55 Pins .040 {100}

B6mm Board Standotf (100)

15mm Board Standoff (100}

19mm Board Standof! (100)
Verowire Kit {1-pen, 2-wire, 25-comb}
Verowire Combs {100)

Verowire Wire (4}

Flip Top Box, Small, Black

Flio Tap Box, Large. Black

Small Desk Consoles — Boss Industrial Mouldings
Stope Front Console, Recessed Top
ABS Base, C/W Brass Bushes, In Orange
1mm Aluminium Top Panel Finished Grey
Ventilation Slots In Base

Order Core
Case BIMB0O5 OR
Case BIMBOOS OR
Case BIM6007 OR

W105 D143 H32 {56)
W170 D143 H32 (56)
W170 D214 H32 182

206
27
375

All Metal Desk Consoles — Boss Industrial Mouldings
Stape Front Console, Recessed Top

Two Piece All Atuminium Construction

Ventilation Slots In Rear and Base

Chorce of 15° or 30° Sloping Front

Oft White Top Panel, Blue Base

Order Code
Case BIMT151A
Cate BIM7154A
Case BIM7156A
Case BIM7158A
Case BIM7301A
Case BIM7303A
Case BIM7306A
Case BIM7308A

W102 D140 H28 (51} t5° slope
W165 D211 H33 (76) 15 siope
W254 D287 H33 (761 15° slape
W356 D287 H33 {761 15° slope
W102 0140 H28 {76} 30° slope
W165 D183 H2B [102) 30° stope
W254 D259 H28 (102] 30° stope
W356 D259 H28 (102} 30° stope

1018
1350
1672
1823
1018
1202
1572
1823

Eurocard Size Desk Cansole — Boss Industrial Mouldings
Siope Front Console
ABS Case, C/W Brass Bushes, In Orange
1mm Aluminium Top Panel, Finished Gray
Order Code

W169 0127 H45 (70} 375 Case BIMBCO6 DR

VERO 21069
VERQO 210720
VERO 21076C
VERO 21078E
VERO 21084€
VEROD 210134
VERQ 21015F
VERO 21087G

HARDWARE
D.1.L. Sockets

8 Pirv Low Protiie Socker Tin
14 Pin Low Profile Socket Tin
16 Pin Low Profile Socket Tin
24 Pin Low Profife Socket Gold
28 Pin Low Profile Socket Gold
40 Pin Low Profile Socket Gold

VERQ 210178
VERO 21321k

VERO 21322G

Heatsinks

VERQ 213230

VERQ 213410
VEROQ 21339F
VEROQ 21340G
VERQ 213170
VERO 213194

~®

” &

Individuat Type for 1 x T0S 50°C/W
Induwidual Type for 1 x T066 10.5°C/W
Individual Type for 1 x T03 7.2°Ciw
Individual Type for 1 x 70126 17°C/W
Individual Type for 1 x T0220 17°C/W

P.C.B. Components
Dalo Pen, Btue ink. Slow Drying

Fuseholders

Suit 20mm x Smm f_ses.
£.C.8. Mounting, Open Type
Chassis Mounting, Open Type

Panel Mounting, Screwdriver Stot
Fanei Mounting, Finger Release

Fuses
20mm x 5mm Glass

Cuick Blow, Range 100mA-SA
Slow Blow, Range 250mA —5A

Lamphalders, Panel Mounting
Swmular In Style to Fuse/H 20P
Low Voltage Type Suits LES and M/F Bulbs.

Low Voltage, Red, Amber or Green
Internai Neon 200/240V Red or Amber

Bulbs, Low Voltage, L.€E.S
6V, 0 36W: 6.5V, TW: 14V, 0.76W.

Order Code

DIL SKT 8

DIL SKT 14
OIL SKT 16
DIL SKT 24
OIL SKT 28
DIL SKT 40

Sink 5F

Sink: TV2
Sink TV3
Slnk TV4
Sink TVS

Pen 33PC

Fuse/H20B
Fuse/H20C
Fuse/H20PT
Fuse/H20P

Fuse 20
A/S Fuse 20

Rating

Lamp LV
Lamp N

+ Colour

Bulb LES
+ Vottage

RESISTORS
Carbon Fitm, Fixed

0.25W, £24 Vatues IRO-10M, §% Tol.
0.5W, E12 Values IRD4M7, 10% Tol.

15 ea.
2ea
Metal Film, Fixed

0.5W, €24 Values, SRIMM, 2% Tol

2.5W, E12 Vatues 10R-27K. 5% Tol.

Metal Glaze, Fixed

0.5W, £24 Values, IM-33M, 5% Tol

90p/100 IMult 10/Valuel
1.25p/100 Mult 10/Valuel

3.80/100 (Mult 10/Value)
7.90/100 {Mult 10/Value)

5.40/100 {Muit 10/Value)

£7.90/1000 [Muit 100/Value)
£10.10/1000 {Mult 100/Vaive)

£32.40/1000 {Mult 100/Vaiue!

Order Code

Skelaton Presets, Miniature

0.1W, E3 Values, 100R-IM, Lin, Vertical Mounting

Res RD%
Res RD%
+ Value

0.1W, E3 Values, 100R-IM_ Lin. Horizontat Mounting

Skeleton Presets, Standard

0.3W, £3 Values, TCOR-4M7, Lin, Verucal Mounting

Res MR30
Res PRS2
+ Vitue

0.3W, E3'Values, 100R4M7, Lin. Horizontal Mounting

Potentiometer, Rotary

0.5W, E3 Values, 1K-2M2 Lin.

Res VR37
+ Value

ELECTRONICS TODAY INTERNATIONAL — MAY 1979

0.25W, E3 Values, 4K7:2M2 Log

Order Code

Min Preset V
Min Preset H
+ Value

Stet Preset V
Stet Preset H
+ Value

Pot Lin
Pot Loy
+ Value




ACCESS m rReeposT ON ORDERS  G/MIT ELECTRONICS A

BARCLAYCARD W VAT INCLUSIVE PRICES Freepost

CASH W ADD 30p P&P Birmingham B19 1BR
CHEQUE B 24 HR TELEPHONE ANSWERING SERVICE TEL ORDERS WELCOVME

DIGITAL INTEGRATED CIRCUITS
4000 Buffered C-MOS — High Speed

6- 15V "B’ Serles, Up 10 20MHz “ 7400 T.T.L.

HEF4000 14| HEF4046 100 | HEF4S14 250 | N7400N 9 | N7484N 83 | N74122N 39 | N7419CN 60 N74LS2BN 32 N74LS138N 85 | N74LS253N 105
HEF4001 14 | HEFa047 87 | HEF4515 299 l N7401N 11| N7a45N 65 | N74123N 37 | N7at9aN 80 N74LS3ON 16 N74LS139N 85 | N74LS257N 104
HEF4002 14 HEF4043 28 HEF4516 90 | N7402N " N7446AN 62 N74125N 32 N74195N 9 N74LS32N 24 N74LS 153N 76 l N74L5258N 107
HEF4006 95 | HEF4050 28 | HEF4517 382 | N7403N n N7447AN 51 | N74126N 32 | N74198N 120. N74LS3IN 32 N74LS154N 122 | N74LS260N 26
HEF4007 14 HEF4051 69 | HEF4518 69 N7404N 12 N7448AN 44 N74128N 74 N74199N 139 N74LS37N 24 N74LS155N 80 | N74LS261N 300
HEF 4008 80 | HEF4052 72 | HEFas19 65 | N7405N 12 | N7450N 13 | N74132N a6 | N74221N 160 I N74LS38N 24 N74LS156N 80 | N74LS266N 40
HEF4011 14 | HMEF4083 72 [ HEF4520 65 | N7406N 25 | N7451N 13 | N74145N 60 | N74279N 16 N74LS4ON 22 NT4LSIEIN 54 | N74LS273N 130
HEF4012 14 | HEF4066 37 | KEF4521 188 | N7407N 27 | N7483N 15 | N74147N 125 | N74298N 200 N74LSA2N 53 NT4LS158N 60 | N74LS2BIN 116
HEF4013 32 | HEF4067 380 | HEF4528 99 | N7408N 13 | N745AN 13 | N74148N 83 | N74365N 150 N74LSSIN 22 N74LSI6ON 120 | N74LS290N 90
HEF4014 84 | HWEF4068 14 | HEF4532 120 | N7409N 13 | N7460N 13 | N74150N 65 | N74386N 150 N7ALS5AN 16 ] N74LS161N 78 | N74LS293N 100
HEF 4015 60 | HEF4069 14 | HEF4534 510 | N7410N n N7470N 26 | N74151IN 46 | N74367N 120 N74LS55N 22 N74LS162N 130 | N74LS298N 100
HEF4016 35 | HEF4070 14 | HEF4539 110 | N741IN 18 | N747TN 22 | N74153N 55 | N74368N 150 N74LS73N 29 N74LS163N 78 | N74LS324N 170
HEF4017 55 | HEF4071 14 | HEF4543 155 | N7812N 17 | N7473N 23 | n7a15aN 9% [ N74LSTSN 40 | N74LS164N 90 | N74LS3ESN 105
HEF4018 65 | MEF4072 16 | HEF4585 78 | N7413N 2 N7474N 23 | N74155N 53 N74LSTEN 33 N74LS170N 200 | N74LS366N 105
HEF4019 46 | HEF4073 16 | HEF4556 78 | N7414N 46 | N7475N 28 | N74156N ag | 74LS N74LST8N 33 N74LS173N 100 | N74LSIETN 105
HEF 4020 88 | HEF4075 16 | HEF4557 386 | N7416N 22 | N7476N 26 | N74157N 49 | N74LSOON 5 N74LSB3AN a7 N74LS174N 100 | N74LS368N 105
HEF4021 85 | HEF4076 85 | HEF4585 97 | N7417N 23 | N7480N 43 | N74158N 54 | N74LSOIN 16 l N74LSE5N 70 N74LS175N 100 | N74LS3TIN 150
HEF 4022 82 | HEF407? 14 | HEFAT724 171 | N7420N AB] N748IN 63 | N74180N 74 | N74LSO2N 16 N74LS86N 33 l N74LS1BIN 320 | N74LS374N 150
HEF4023 14 | HEF4078 16 | HEFA0097 90 | N7421N 26 | N7485N 85 | N7418IN 74 | N74LSO3N 16 NT74LSSON 45 N74LS190N Ell N74LS375N 100
HEF4024 45 | HEFa081 16 | HEF40098 73 | N7425N 27 | N7486N 23 | N74162N 74 | n74LSO4N 18 N74LSS2N 70 | NT4LSI9IN 95 | N74LS3?8N 160
HEF4025 14 | HEF40B2 16 | HEF40106 82 | N7426N 22 | ~74ag0N 30 | N74163N 74 | N74LSOSN 3 N74LS93N 45 N74LS1920 128 | N74LS386N 35
HEFa027 32 | HEF4085 64 | HEF40160 119 | N7427N 22 | N7431AN 60 | N74164N 65 NT4LS08N 16 N74LS95BN 65 N74LS193N 130 | N74LS3%0N 170
HEF4028 62 | HEF4086 64 | HEFa0161 119 | n7428N 30 | N7492N 33 | N74165N 65 | N74LSO9N 22 N74LSIEN 16 N74LS194N 150 | n~7aLsagan 170
HEF4029 60 | HEF4093 50 | HEF40162 119 | N7430N 11| N7493N 31 | N74166N 93 | N74LSION 16 N74LS107N 38 N74LS195AN 120 | N74LS395N 180
HEF4030 46 | HEFA094 175 | HEF40163 19 N7432N 2 N7434N 74 | N74170N 134 N74LS1IN 22 N74LS103N 38 N74LS196N BO | NT4LS490N 130
HEF4031 200 | HEF4104 166 | HEF40174 19 | N7433N 30 | N7495AN a8 | n7a173N 111 | N74LSI2N 23 | N74LS1I2N 40 N74LS197N 110 | N?4LSE7ON 170
HEF4035 190 | HEF4502 91 | HEF40175 19 | N7aam 21 \ N7496N 46 | N74174N 63 | N74LS13N 38 | N74LS1IAN 38 N74LS240N 160

HEF4040 68 | WEF4505 571 | HEF40192 140 | n7438N 21 | N74100N B8 | N74175N 62 | N74LS1AN 74 | N7aLS114N 38 | N74LS24IN 160

HEF4041 75 | HEF4508 61 | HEF40193 140 | N7439N 60 | N74107N 26 | N74180N 80 | N74LSISN 24 N74LS126N 40 N74LS242N 160

HEF4042 54 | HEFa510 0 | ~EF40194 19 [ N7440N 12| N74109N 42 | N7418IN 165 | N74LS20N 16 N74LS126N 40 | N74L5243N 160

HEF4043 79 | WEF4511 1o | HEF40195 117 ) N7442N ap | N74116N 148 | M74182N 69 | N74LS2IN 22 N74LS132N 60 | N74LS244N 160

HEF 4044 84 | HEFa512 98 N7443N 79 | Nra12IN 23 | n7are2n 65 | n7aLs22N 24 | N74LS1I6N 37 N74LS261N 90

LINEAR INTEGRATED CIRCUITS OPTO ELECTRONICS Order Code SWITCHES Order Code
CA3011 92 NES92K 162 Light Emitting Diodes, Individual Miniature Toggte — Honeywell S
CA30'8 75 AC4138 130 125" (3mm! sPOT 241250V A.C.,5A28V D.C 58 swaAI0N
€A3020 191 TBA120S 9 e (Bl :::,n 1; 22‘532 SPOT  C/Oft 67 SW8A1021
g:ggz:»x gg rgAgsg :4!;6 Yellow 19 caver SPDT  Doubls Bias To Centrs 75 SWBA1041
TCAT3 0 e . SPDT  Single Biss To Centr 75 SWB8AI051
eRaotE e e o) Panel Mounting Clip 1o sult, 3 LED3 Ctip SPOT. el Centre B P
CA3080E 70 T0A1008 326 2" {Smm) Red 15 cavaa oPDT 8  SWBA2011
CA30B9E 253 TDA1022 648 Green 17 cavoa DPDT IOt 92 swsA202!
€A3130€ 90 TDA1028 338 Yellow 19 cavee OPDT  Double Bias To Contre 102 SWBA2041
CA3140E 38 TDA1029 338 Panel Mounting Clip to suit 5 LEDS Clip OPOT  Single Bias To Cenwre 102 SWB8A2051
CA3189E 266 TDA10343 217 OPDT  Bias 9% SWBA2061
LM301AN 30 TDA2581 266 Light Emitting Diodes — 7 Segment Display
LM308N 95 TDA2640 202 Miniature Push — C & K
M3IEN 200 TLoB1CP b 3" {7.6mm) C Anode R.H. Decimal Pt.
” 0 XAN3081 sp Pusb To Make, Momentary 05A/250V A.C., 14728V DC. 54 SWBS31
Lm3 19N 28 JTESSCH 140 ca sp Push To Bresk, Momentary 54 5Wes33
LM324N 0 UA709CT a6 é‘:’n"-” Decrmat Pt. S O :
t::;g?z ]Z(‘, 3:;?(9)22 :“) €. Cathode R.H. Decimal Stide — SV{REM'aﬁ
OCECRAC 180 AR pod P1. Red. Low current drain 160 XAN30T4 OPDT  Sfandard Actustor 36 SWa6206
mas2 " AT B 6~ (15,2} C. Anodo L. Dedtmal DPOT  Slot Actustor. Voltage Change, Marked 110/240 43 SWA46206F
UAT4ION 18 Pt. Red 230 XANG620
UA747CN 50 C. Anode LH. Decimal
4 35 Pt. Gi Al
R - UATAECN c( c.'(;go"a. . 230 XANB520 iEDt:ImONDUCTORS
MC 196N 97 Oecimai Pt. B 23 XANB640 \odes
NES31 19 T (T 'd © INB27 193 IN4006 7 88110G 61 0A202 9
NES36T 216 trsﬂ(gg: ) 1258 Photoreststors mgu 4 IN4QOT 8 BY127 15
NE540 225 IN316 5 INaT48 3 BY206 34
NESE5N 2% UATS0SCU 65 . ORP12 90 ORP12 1N4001 4 IN5402 15 BYX10 19 Microwave
NES56N 60 vATBIZCU 65 ORPE1 80 Dace! N4002 a 1N5404 6 0A47 10
NESEON 351 UA7BISEU 65 1N4003 6 3AX13 5 | oa 7 BAWESD 1001
NESBIN 427 UAT7905CU 86 Phototransistors IN4004 6 BAY38 1 A9t 7 €L8960 2592
NE562N 461 VAT7912CU 86 oce7 180 ocPT1 IN40O5 7 BB106{4} 122 | os200 s cxyine 1280
NES65N 120 UA7915CU 86 BPX25 175 BPX25
NESB6N 155 vA7BLOSCS 32 BPX29 175 8PX29 Zener Diodes
NESEIN 170 UAT7BLOGCS 32 400mW CaV7-C33 1.3W C7VELTS
NE570N 405 vargLICS 32 Photocoupler BZYBB/BZXT79 + Voltage 8 B2ZX61 + Voltage &
NESTIN 459 UA7BLISCS 32 e 150 S :
Transistors
2N929 37 2N4427 206 BCa78 24 asxas 8
SEMICONDUCTORS MAINS TRANSFORMERS Order Code 2N1893 30 2N4856 158 BC547 12 MJE340 ;e
Rectifier Bridges Order Code Secandaries may be connected in series or g:g;g“ 2 g::ggg e :g;ga 2 gz;goz ,03
14 400V S.1.L. 93 8Y179 naraliel to give wide voltage range 2N2369 19 2N§294 43 BCS49 12 0c3s 95
1.4A60VS.IL. B4 BY164 Primaries 0-220. 240V N2369A 2 2N5416 108 | BCs49s 20 0cas 82
1.6A 100V O.LL. 33 vM18 6VA — Clamp Type Construction 2N 2646 a2 2N5457 35 | sess? 14 ocP71 180
16A400VDIL. 35 vMag N 2894 49 IN5458 0 8C558 14 TIP29A a1
1.5A 100V 45 wot Approx. 18% Regulation. F.C. 54, H36. W35 §N2895 28 2N5459 32 BCS59 17| TIe2eC 53
1,54 400V 52 woa 0-4,5V, 04 5V Secondaries 220 Trans6VA 45 IN2908 24 2N6268 432 BCY34 97 TIP30A a4
24 100V 89 vs148 05V, 06V 60 2NZ904A 24 40673 80 8CY70 14 | Tiesoc 57
24 400V 109 vsdag 0-12v,0-12V 120 2N2905 2 AC188 22 BCY7 14| TIP3iA a3
A 100V 143 VH148 G-16V. 0-16V 150 2N2905A 24 AD161 a8 BCYT2 15 TP3IC £8
6A 400V 183 VH448 0-20V, 0-20% 200 2N2906 19 AD162 38 BD131 35 TIP324 4a
10A 100V 72 virag 2N2907 22 BC107 10 | 80132 35 T(P32C 63
104 400V 201 via48 20VA — Clamp Type Construction . 2N2907A 25 8C1078 i BD135 38 TiPa1A 53
154 100V 215 vi14g 2n2918 130 BC108 10 | 80136 37 TIPAIC &
154 400V 226 vieas Approx. 16% Regulation F.C. 70, H48. W46 2N2926G 1 8C1088 1a | Bo17 B | Tiea2a 59
304 100V 242 VK148 0-4.5V. 04 5V Secondaries 335 Trans 20VA 45 IN3053 ® BC108C e | soDie 3 TiPa2C 69
304 400V 260 VK448 06V, 06V 60 2N3054 50 8C109 10 8D139 35 ‘ TIP2955 68
012V, 0-12V 120 8C1098 17 | 8D140 35 T1PI055 54
SC.R's 0-15V,0-15V :?2 2N3056 50 BC109C 18 BF 115 28 | TIse3 :'!3
0175V, 0-17.5V 2N3055 ac1a? 7 BF180 37 2TX109C
o = S 020v,0-20V 200 Full 1SB Test 86 BC14B o | eFi81 37
2N3340 30 BC149 8 BF257 35
Trincs §5VA — Clamg Type Constructlon a7 o ST ,g ::ggg 2
;, 1
10A 500V e BT138.500 Approx. 10% Flegulation F.C. 92, HB4, W67 gxg;gg ‘f l;gég I SRS £
154 500V 177 8T7139-500 0-6V, 0-6V Secondarles 540 Trans 55VA 60 NTi08 M [ 15 BFS21 428
23A 500V 492 8TW41:500 012V, 0-12V 120 IN3708 9 8C178 15 8FX13 23
S 7ov. 020w b 2N3706 9 8C179 18 | BEXBA 2
0-20v, 0-20V N B8C182 10 BF X85 2
COMMUNICATIONS INTEGRATED aov00) 300 2N S SR b | BExss 30
CIRCUITS — PLESSEY e 3| s 1o | Bexs? 2
SL360C 242 | SL64IC 384 100VA - Frame Type Constructlon N3ITT3 270 BC183L " BF XBB 2%
sLI62C 302 | SL6SOC 865 o 8C184 10 BFYSO 15
e N = Approx. 6% Requlstion HB7, W74, D64 izg:;g @ 2 10 e I
sLetic 230 | sues2c 329 0.5V, 0-25V Secondaries 825 Trans 100VA 250 e & 80212 10 B8f v52 '8
sLe12C 230 | SL6BOC 230 0-40V, 040V 400 SRS 0 BC212L It 8FY30 97
SL613C 394 | SL701C 220 2N3804 B BC213 10 BLX6S 238
sL620C 347 2N3905 12 BC213L n BLY3S 1889
SLE21C 347 | sLis10C 166 | 811623C 251 | SL168OC 170 | SP8629 446 | SPBEYO 907 IN3906 12 B8C214 0 BLY93A 2706
sL622C Bs4 | sLieric 166 | Sti625¢ 225 | sLseooC 800 [ SPBEIOB 1361 | sPE760B 680 2N3962 B BC214L n BFX25 175
SL623C o | Shiei26  16s |sL1esc 25 | sisedoc 401 | SPA6SSA 1058 5P87908 454 Y o BCaz7 o 8px29 175
5L624C S| SChe1s¢ 193 | SU1BIC 166 | Sisesoc 378 | SPSTE 1088 sPe794B 454 e e [ scaze 15 BRY39 a5
SL630C 218 | sLe20c 225 [ stiesoc 193 ‘ spaesas 907 a0 %0 80317 6 BSWES 33
SL640C 384 | sLe21c 225 |suieatc 193 spgesos 907 | IN4816 85x20 19

ELECTRONICS TODAY INTERNATIONAL — MAY 1979



PORERTRAN -~ et b

As featured in Electronics Today International
400W rms continuous — 800W peak!
roweman ¢ | 0.03% THD at FULL power!
L. B ] | PLUS all the following features too!

* Each channel totally independent with its own stabilised power supply driven by custom designed
TOROIDAL transformers!

* Inherent reliability — monster heat sinks for cool running at the hottest venues — electronic open and
short circuit protection!

* Ultra low feedback (an incredible low 14dB overalll), super high slewing rate (20V/p s), 200W rms
continuous to 4 ohm from EACH channel, input sensitivity 0.7 75V (0OdB).

* Professional quality components, sturdy 19 rack mounting chassis complete with sleeve and feet

COMPLETE KIT ONLY £1 96.90 + VAT WAL COCET T L

Easy to build — plenty of working space with ready access to all components, minimal wiring,”

R EAD TH E R EV I EW extensive instruction suitable for both experience constructors and newcomers to electronics.

cabinet size 17.2” x 17.2" x 6.7"

»

* Value for money — quality and performance comparable with ready-built amplifiers costing over

IN SOUND INTERNATIONAL DEC.'78 5 ) Eeoo!

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER £99.30 + VAT

This easy to build version of our world-wide acclaimed 75W amplifier kit based upon circuit
boards interconnected with gold plated contacts resulting in minimal wiring and constructiorf
delightfully straightforward. The design was published in Hi-Fi News and Record Review and
features include rumble filter, variable scratch filter, versatile tone controls and tape
_monitoring whilst distortion is less than 0.01%.

WIRELESS WORLD FM TUNER £70.20 + VAT

A pre-aligned front-end module makes this Wireless World published design very simple to
construct and adjust without special instruments. Features include an excellent a.m. rejection,
push-button station selection as well as infinitely variable tuning and a phase locked loop
stereo decoder incorporating active filters for "'birdy’* suppression.

LINSLEY-HOOD CASSETTE DECK £79.60 + VAT

This design, published in Wireless World, although straightforward and relatively low cost
provides a very high standard of performance. There are separate record and replay amplifiers
and switchable equalisation together with a choice of bias levels aré also provided. The
mechanism is the Goldring-Lenco CRV with electronic speed control.

T20 + 20 20W STEREO AMPLIFIER £33.10 + VAT

This kit, based upon a design published in Practical Wireless, uses a single printed circuit
board and offers at very low cost, ease of construction and all the normat facilities found on
quality amplifiers. A 30 watt version of this kit (T30 + 30)is also available for £38.840 + VAT.

POWERTRAN SFMT TUNER £35.90 + VAT

This is a simple low cost design which can be constructed easily without special alignment
equigrpent but which still gives a first-class output suitable for feeding any of our very popular
amplifiers or any other high quality audio equipment. A phase-locked-loop is used for stereo
decoding and controls include switchable afc, switchable muting and push-button channel
selection {adjustable by controls on the front panel). This unit matches well with the T20 + 20
and T30 + 30 amplifiers.

WWII TUNER £47.70 + VAT

This cost reduced model of our highly successful Wireless World FM Tuner kit was designed to
complement the T20 + 20 and T30 + 30 amplifiers and the cabinet size, front panel format W it Lolalitililil o
and electrical characteristics make this tuner compatible with either. Facilities included are : Ve mw :
pre-aligned front-end module, switchable afc. adjustable switchable muting, LED tuning -

indication and both continuous and push-button channel selection (adjustabie by controls on
the front panel).

blod

COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this page-are supplied with fully finished lwork, ready d high quality teak veneer
cabinet, cables, nuts, bolts, etc.. and full instructions ~; in fact everything!

All of the kits shown on this page are available as separate packs (except the Powertran SFMT Tuner) for those customers who wish to spread their purchase or perhaps make their own
cabinets or metaiwork. Prices are given in our FREE CATALOGUE. :

PRICE STABILITY. Order with confidence. lrrespective of any price changes. .
We will honour all prices in this advertisement until June 30th, 1979, if the May. ~ OUR CATALOGUE IS FREE! wriTE or PHONE NOW!

1979 issue is mentioned with your order. Errors and VAT rate changes excluded.

EXPbRT ORDERS: No VAT. Postage charged at actual cost plus 50p handling

and documentation.
U.K. ORDERS.Subject to 12% % surcharge for VAT*(i.e. add ' to the price).No
charge is made for carriage. “or at current rate if changed.

SECURICOR DELIVERY: For this optional service (U.K. mainland only) add

gifgs(végar:'lris:-e)lfpe;:"-refer to colfect your kit from the factory, call at Sales PO RTWAY IN D U STR |A L ESTATE AN DOV E R
Counter {at rearoHa-cto:y). Spen 93.m.-4.3y0 p.m. Monday-Thursg:;y. AN DOVER, HANTS SP1 O 3NM (STD 0264) 64455
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newsdigest...........

BYTE SIZED
CHUNKS

Some new expansion Kits for
the three most popular MPU

systems have been announced
by Ithaca Audio Ltd. Each pack

contains eight 16K Rams,

packed in anti-static foam and
are all 100% guaranteed. The
kits are intended for the TRS 80,
Apple 11, and Exidy Sorcerer.
UK price and availablility are
yet to be announced but for
those who can’t wait you could

contact Ithaca Audio at:- Box

91, New York, 14850.

PUTTING OUT THE
FEELERS

Pointing the way with their
new ‘cold’ light-source boxes
Optronic Fort Ltd are intro-.
ducing a new design incorpo-
rating fibre-optic techniques.
The Flexible or semi-rigid light
guides can be obtained in a
choice of thicknesses, and up to
1800 mm long. Because the light
is ‘cold’ it would be ideal for
illuminating areas sensitive to
heat, particularly microscopic

R

’ ;
-

work. The light sources are
available in a variety of ratings,
from 50 to 250 Watts. The boxes
will work on an AC supply of
110-240V (selectable) 50/60 Hz.
The Tungsten-Halogen lamps
are © fully adjustable for
brightness and are cooled by
fan to prevent over-heating.
Prices for the light sources start
at around £145, call Optronic
Fort Ltd at Cambridge Science’
Parl, Cambridge CB44BH for
more information.

4

FRED’S BIG BILLS
Another Electricity Board first,
-‘Fred’ is an electronic spokes-
man and will give advice on
how to save energy by using

Fb v

more economical appliances.
Using only 5KW, it is hoped to
supply every home that has a
‘white meter’ with their own
‘Fred.’ .

TROUBLE
LOOMING?...

Anyone who has ever had to
build up, or fault find a wiring
loom will realise how useful the
Vero Cablehound promises to
be. 1t works by connecting one
end of the loom to the unit and
a wrist strap from the Cable-
hound to the operator. Particu-
lar wires can be identified
simply by touching each wire in
turn. Another feature is the

G oo wE
w o

e

imwe

inclusion of a digital readout to
further identify individual

wires. Two or more Cable-

Hounds can be connected

together to increase the loom

identification size from 100 to
10 000 separate wires (or more
if further units are added). Vero
Systems Ltd will be only too
pleased to supply any more de-
tails, contact them at 362
Spring Road, Sholing,
Southampton, Hampshire.
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..NEews digest.......

LCD MULTIMETER

It’s a fair bet that 1979 will see
the digital multimeter make it’s
long awaited ‘debut into the
amateur market. It's true that
one or two examples have app-
eared in the low price bracket,
but have rarely been as good as
an analogue meter of the same
price. Data Precision hope to
change all that with the intro-
duction of their model 935. It
features a 3" digit LCD display
with a claimed 0.1% basic accu-
racy. The unit has 29 ranges
selectable by what the
manufacturers call
‘ergonomically designed’ push-
button switches. The device is
fully protected over current and
voltage and short duration high

viltage transients. A standard
9V alkaline battery (PP9)
should give over 200 hours of
useful life, battery and over
current fuses are accessible
through a removable hatch, a
replacement fuse is also located
under the hatch.

Optional extras include high
voltage, current and tempera-
ture probes, the case is claimed
to be virtually unbreakable and
it's small size puts it into the
truely ‘pocket size’ class. Price
is around the £99 plus VAT
mark and includes leads,
battery and instruction manual.
If you're interested Franell In-
ternational Instruments Ltd at
Dandbeck Way, Wetherby,
West Yorkshire, should be able
to help.

GATES ON YOUR
DOORS

Two interesting devices to
grace your front door have
been announced by Optimisa-
tion Ltd (45 South Street, Bis-
hops Stortford, Herts). The first
is the ‘Door Guard’, a calculator
sized, fifteen digit keyboard. A
caller is required to enter a
three digit number whereupon
a chime will sound. Should an
incorrect number be pressed a
piercing 96 dB siren will start,
enough to deter even the most
determined intruder. There are
2730 user pre-settable com-
binations, so the chances of a
‘lucky guess’ are almost negli-
gable.

Another useful feature is the
possibility of using the Door
Guard for signalling depar-
tures, a good idea if there are
children about. The device
should be on sale by the time

you read this, asking price —
£14.95, installation should take
only minutes and is powered by
a 9V alkaline battery, with
average use it will last for over
one year.

COMP-U-LOCK

The second piece of equipment
rejoices under the name of
COMP-U-LOCK. As it’s name
suggests this is a digital door
lock, requiring a four digit
combination to be entered on a
small waterproof key-pad
strategically placed on your
front door. Included in the kit is
an electric door latch, a trans-
former for mains operation and
a battery pack for back-up in
the case of a power cut. We just
hope that potential users do not
forget their combinations,
(numbers we hasten to add)
because there are over 10 000
possible sequences to try if you
are locked out.

BOOK CORNER

A couple of new books from
Babani have just arrived, the
first is called Practical Elec-
tronic Calculations and Formu-
lae. Just crammed with all those
obscure and elusive equations
you'll probably only need once,
but can never find (it's got
plenty of the more mundane
ones too). Definitely one for the
workshop bookshelf. Order
number is: BP 53 and it costs
£2.25.

The second new publication
is ‘Your Electronic Calculator

and your Money’, the book,
although well written (both
books are written by F. A.
Wilson) is just a trifle out-
dated, especially in these days
of pre-packaged software for
MPU systems. But for the con-
firmed calculator addict, parti-
cularly one who can't afford an
MPU this book is a veritable
mine of information. It shows in
detail calculations for mort-
gages, profit and loss etc, all of
which can be carried out on the
most rudimentary of machines.
Order code is BP 54 and it will
retail for £1.35.

YOUR FLEXIBLE
FRIEND

10

Flexible printed circuit boards
have been around for some
years now, so what’s new? Well
the one shown is the first to
meet stringent new British
Standard specifications. Wel-
wyn the resistor people are the
first British company to meet
with BS 9765 approval. Flexible
PCBs offer several advantages
over conventional SRBP or
glass fibre boards, they are
lighter, smaller and allow better
heat dissipation and are parti-
cularly suitable for wiring loom
applications.
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"FREQUENCY COUNTING BREAKTHROUGHS |

ADVANCING THE-STATE-OF-THE-ART IN FREQUENCY COUNTERS — INTRODUCING

NEW LS| TECHNOLOGY COUNTERS AT AFFORDABLE PRICES.
MODEL OPTO 7000 7 Digits AC/DC/Portable MODEL OPTO 8000.1A Mains/DC/Portable
MINIATURE 10 Hz to 600 MHz COUNTER 8 Digits 10 Hz to 600 MHz FREQ. COUNTER
+ 1 ppm TCXO ONLY £99.00 +£3p&p+ 8% VAT +: ppm TCXO ONLY £240.00 £5 p&p+ 8% VAT

The go anywhere portable counter that gives you more range, The OPTO 8000 1A is a no compromise professional quality
visibility, accuracy and versatility than any comparable unit counter. Thanks to new CMOS LS| technology, size, power
at anywhere near its low, low price. and cost have shrunk while performance improved. The OPTO
8000 1A combines this new technology with careful circuit
e De-luxe biack and gold anodized aluminium case — design and unique packaging for a state-of-the-art counter
combination handle/tilt-up bail that sets the pace.
e Built-in pre-scaler and preamps standard e Selectable step attenuation X1, X10, X100
e Automatic Decimal placement ® 50 ohm and 1 Megohm inputs diode protected against overload
e No direct-connect required for RF pick-up e Amplifier circuits for Super Sensitivity
e Built-in amplifiersin both direct and pre-scale input circuits ® Front panel features “‘Lead Zero Blanking Control” and
e Signal inputs diode/overload protected LED gate period indicator.
e DC power plug and chord included e Built-in Ni-Cad rechargeable battery pack & charger {optional)
L . . : £16.00
e Built-in Ni-Cad rechargeable battery pack & charger (optional) (g0 e Detachable AC and DC chords included + VAT
® Rear panel switch (S4) for 1 Hz resolution {optional) 520
Ex Stock
Delivery
Subject to
availability
\.w"
SPECIFICATIONS
Frequency Range 10 Hz to 600 MHz in two over-lapping ranges
1 Megohm input - 10 Hz to 60 MHz
50 Ohm input 20 MHz to 600 MHz
Gate Times: 100 milliseconds (1/10 second)
{Switch Selectable} 1 second
SPECIFICATIONS Resolution 1 Hz to 60 MHz, 10 Hz to 600 MHz
Frequency Range 10 Hz to 60 MHz {65 MHz Typical) Display 8 LiD digits with floating decimal point
{Switch Selectablel 10 MHz 10 600 MHz Guaranteed Fiashing LED gate period indicator
{10 MHz to 700 MHz Typscal} TIME BASE
Input Impedance: 1 megohm shunted by 20 pf (60 MHz input) Frequency 6.242880 MHz
50 ohm (600 MHz input) Type TCXO {Temperature Compensated Crystal
Input Protection 1 megohm/60 MHz input - 100V up to 10 MHz Oscillator)
50V up to 60 MHz less than .1 ppm from 17° to 40° C
50 ohm/500 MHz input - 2V max Jess than 1.0 ppm from 0° 10 60° C
Gate Times 100 millisecond {1/10 second) Aging: less than 1,0 ppm first year. (less than 1.0 ppm
{Switch Setectable) 1 second first three years typicai)
Resotution *1 Hz {10 Hz to 6 MHz) with switch {S4) Option less than 0.5 ppm per year thereafter
10 Hz [10 Hz to 60 MHz) Initial set accuracy:  less than 0.5 Hz at 25° C
100 Hz {10 MHz to 600 MH2) External adjustment
Sensitivity <10 mV to 60 MHz range £ 10 ppm
265 mV o 150 MHz impedance 1 Megohm shunted by 20pF, DC coupled
50mV 450 MHz yp (10 Hz to 60 MHz)
(<75 mV Guaranteed) 50 Ohm, AC coupled (20 MHz to 600 MHz)
Time Base Og;artf Crystal, 5.24288 MHz, TCXO, first Connectors BNC type
(:r sl hne2(comBEnialos . Typical Sensitivity 210 MV RMS below 150 MHz
Counter Accuracy 1 coun-, Temperature stability and aging 10 - 50 MV RMS below 600 MHz
Temp. Stability 08PPM/CO ( %1 PPM 20° to 40°C, Typ.) Max Input Signal 1 Meg input - 100V peak to peak up to 10 MHz
Aging: <2 PPM/year 50V peak to peak up to 60 MHz
Display 7..4" Red LED Digits 50 Ohm input - 2V peak to peak max
Power 220-250V AC nominal, 50 Hz, 2 Watts
P . .
gecm\al oint :’:tg Placement 8 to 16 VDC, 300 MA or internal batteries
Ponneclors e Dimensions 3.1/4" Hx 7-1/4" W x 6-3/4" D
ouegiER e mEnLy ;g Wfég AC/DC <250 ma Weight Approximately 2.5 pounds
1i - c f h [l
Batteries *4 . AA Ni-Cad, Constant Current Charger _Df |_ve_rv Xk mblef‘ ofaveizhy "Y Bl erw:se a_ow L ® & wds
Size 1-3/4"H x 4-1/4"W x 5-1/4"D r To: Maclin-2and Electronics Ltd.
Weight 14 0z. {17 oz. with batteries & charger 38 Mount Pleasant, London WC1X 0AP.
Optional - not included with basic unit Please send me the following Prices inc. pp + VAT
N : ) | O opTO 7000 £110.16
IS:SS?(')“::Q '?FT retailers ] OPTO 7000 with built-in Ni-Cads + charger £127.44
301 Ed :C d (ENI:S w2 [ OPTO 7000 with rear panei switch 54 for 1Hz resolution £115.56
geware a:: CIE: [0 OPTO 7000 with buitt-in Ni-Cads + charg. & switch $4 for 1Hz resolution £132.84
0 opT08000.1A £264.60
Z & | AERO SERVICES . L
85 Tottenham Ct. Road, London, W. 1 [ OPTO 8000.1A with built-in Ni-Cad battery pack and charger £281.88
| enclose Cheque/P.O. for £ |
Sole Distributors for the U.K.and Eire. Agents Wanted for U K. andEire. | Name
‘ Address ‘
Maclin-Zand Electronics Ltd., elezselengt) .
ME | 38 Mount Pleasant, London WC1X 0AP. enos
Tel: 01-837 1165 or Hemel Hempstead 832 966 Overseas orders: VAT not applicabte - add 10% for Airfreight & Handling.




12

‘ ) ) T STORS. : R . >
AC107 28 | BC168C 12| BF177% 24 | MPsASE 28] TISa4 45 2N221BAx 3
AC117% 38 | BC169C A4 | BF1 784 28 [ MPSAT70 34| TIS4s 46 | 2N2219A% 22
ARD ROAD A ORO 5 A N AC125% 20} BC170 181 BF179# 30 | MPSUD2 58] TIS46 45 2N2220A% 23
AC126% 20 |,BC171 11 8F180% 35 [ MPSUO5 80| TIS47 BO| 2N2221Ax 23
. ORDER A R 0 AC127% 20| 8BC172 11| BF1B1 35 | MPSUOE 56| TIS48 50 | 2N2222A« 20
T AC128% 20 [ BC177% 18{ gF1924 35 [MPSU52 @5 TIS49 BOJ2N2303% 46
e atford 40588 AC141% 24/ BC178% 17| BF183% 30 | MPSU55 85| TS50 47[2N2368«
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS |AC141K« 38 [ BC179w 18| BF184x 38 | MPSU56 80| Msz4 47] 2N2369A% 15
7 4
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ AC1a24 24 g‘é}gg d BETSS 12 MRUINS o Egg? oo 2
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL AC176% 20 | 8C18a 9| 8F196 12| 0C25% 1 TX107 12 [ 2N2646% a8
INSTITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY AC187% 20 | BC182L 10] BF197 14 | OC26% 170 ZTX108 12| 2N2784 55
WELCOME. P&P ADD 30p* TO ALL ORDERS UNDER £10. OVERSEAS ORDERS :g‘sgt :2‘: gg:ggt :g BF198 18 %gﬁg: :g Zﬂi?g ;: %:g%g‘:" g
A - 1 X2
POSTAGE AT COST. AIR/SUgFACE. 0 aCYiow 20 | 8C1864 % gi;gg. ;: oCIoe 130 | Z1X300 13 ] 2N2906% £
SEND 50p (+ 25p P&P) FOR OUR CATALOGUE. 7 Ay oy 45| eciern 28| Br200w 32| Con 130l 51309 16| 2n20078 2
E orders no VAT. Applicable to U.K. Customers only. Unleas stajed otherwiss, aif | ACY20+ 40 { BC212 9 1 BF2448 20| OCa1n 48 | ZTX302 20| 2N2907Ax 22
= sy : BC212L
VAT rices are exclusive of VAT. Plesce add 8% 10 devices marked %. To the rest add ACvaie . 3 86212 101 Br2sew so0Caze L} arx0a 2| 2829264 19
122 %. ) ACY22% 40 BF2574 30
Wae stock thousands more itema. It peys 10 visit us. We are situsted behind Watford Footbell Ground. | ACY28% 7 ggg'il 11§ BF258% 30 | OC44x 31| ZTX311 17§ 2N3053% 20
Nearsst L wr /BR 8 High Street. Dpen Monday to Saturday. Ampie Free Car | ACY39s 78 1 21 8r250% 30 | OC45% 28] ZTX314 24 2N3054 55
Parking space available. ACY4 1% 39 | BC214K 14| 5r336 36 | OC46% 28 ZTX320 30] 2N3055« 48
- - ACY44% 39 | BC214L 10 gr3gs 27] oc70% 28| zTxa26 40{ 2N3108 32
POLYESTER CAPACITORS: Axial lead type, (Values are in uF). AD149 70 | BC3078 14 | grso4 30 |0CT1x 28] zTx341 20f 2N34424 140
400v: 0-001, 0-0015. 0-0022, 0-0033, 0-0047. 0-0068, 0-01, 0-015, 9p;  G-018 10p;  0.022. AD161% a2 |8C308 13 | grsgs ag | OC72% a2} 7Tx500 16§ 2N3563 20
0-033. 11p: ~  0-047,0-068 14p; 01, 17p;  0.15.0.22, 24p;  0-33,0-4742p;  0-68 48p. AD162a a2 | 8¢327 15 | gra3g 28 | OC74% 858 ZTX501 18] 2N3614% 288
160v:0-039,0-15,022 11p;  0-33,0-4718p; 068, 1-022p; 1-520p; 2.232p. 4.748p. AF106 50 | BC3z8 15 | arrao 25 | 0C75% as{ 7Tx502 19] 2N3615+ 288
DUBILIER: 1000V: 0-01. 0-015 20p;  0-02222p;  0.047 28p;  O-138p; 0-47 ASp. AF114% 30 |BC338 12 | gepat 28] 0C76% 38] ZTX503 15| 2N3663% 28
v n 441 38 oC77% 76| ZTX504 25| 2N3702 1
POLYESTER RADIAL LEAD (Values in uF) 250V: FEED THROUGH [ AF115% 30 [BC BFR79 28
0-01, 0015, 0-022. 0:027 5p; 0-033. 0-047, 0-068. 0-1 7p; 0-15 11p; 0-22.0-33 | CAPACITORS AF116% 30 gg“g;: :: BFR80 28 gg;?;' :; gxxggé ‘;’: 523383 “'
13p; 0-47 17p: 0-68 J9p; 1-0 22p; 1-5 30p; 2-2 34p. 1000pF/3507  Bp - :g”g: :g BC547 12 g:sgé ‘g: eI sl a02es Fel R 3
ELECTROLYTIC CAPACITORS: Axial lead type (Values are in wF). 500V:.1040p; 47 68p; 250V: 100 { AF1214 48 | B8C548 12 § grxo9w 28 | OC83x 48| 40251 97§ 2N3706 11
$5p; 63v:0.47.1.0,4.5,2.2.3.3,4.7. 6.8, 8, 10, 15, 22, 8p; 47, 32, 11p; 63, 100. 27p; 80V 50, 100, AF124% 58 | BCS49C 13| grxate a5 | OCBax 44| 40311+ 60{ 2N3707 1
220. 26p; 470, 32p 1000. 50p; 40V: 22. 33, 8p; 100. 12p; 2200, 3300, 68p; 4700. 65p; 38V: 10, 33 AF125% 35 | BC557 13 barxadn 26 | 0C122% 48| 40313%  125{ 2N3708 1
Tp; 330, 470, 32p; 1000, 80p; 28V: 10, 22, 47, 0. 100, 160, 8p; 220, 250, 13p; 470 640, 28p; | AF1264 50 | BC558 18 | BExgs 28] 0C123% 48] 40315% 85§ 2N3709 1
1000, 27p; 1500, 30p; 2200, 45p; 3300. 62p; 4700 68p; 18V: 10, 47, 68, Tp; 100, 125, 8p; 220, 330, AF1274 35 {BC559 20 | grxgew 28| oc139x  110f 40316w 85) 2N3710 1.
14p; 470, 18p; 1000. 1500, 20p; 2200, 34p; 10V: 100, 8p; 640. 12p;-1000, 14p. AF139% 38 [ BCY30% 67 | grxs7a 28| 0C140+  110( 40317% 52| 2N3711 12
TAGEND TYPE: 70v: 2000, 89p; 4700, 138p; BOV: 10.000, 266p; 40V: 2500, 85p; 3300, 4700, 70p; | ar1 70n 70 |BCY34% 75 | prxgew 28{0C141%x 110 40319# 71| 2N3771% 278
15,000 480p. 25V: 4700 68p; 2000 48p; 40V: 2000+ 2000 95p. AF180% 70 gggg: ;o BEY 184 50 | 0C170% 40| 40320% 56| 2N3772+ 198
- 8 77 o
TANTALUM BEAD CAPACITORS | pOTENTIOMETERS (AG or EGEN) oFT0 Araey B0 Ccvase  ia|BFYso+  2010C171  40) 40323+ 0| 2N3773w 288
Y AF239% 42 BFYG1% 20 | 0C200% 48| 40324% 85| 2N3819 22
38V: 0.14F, 0-22. 0-33, 0-47. 0-68. | Carbon Track, %W Log & %W Linear ELECTRONICS « | 2F25¢ 120 {BCv43a 75 | SEVSIN 2 oc203e ss1/303265 g2 3n3820 as
1-0,2.24F, 3-3,4-7, 6-8.26V: 15,10 | valyes 5000 1KQ & 2KQ fiin. only) single | LEDs plus Clips BCY58% 90 d
20V: 1.5 16V: 10uF ASY26# 40 8FY53x 28 | 0C204% 85| 40327% 62] 2N3823x 95
2 1-5. 16V: 10,4F 13p sach. o 27p | TIL209Red  13p BCY
gang . Pl ASY27% as 59« 90 | Brys5e 45 | SUES039% 98| 403474 80§ 2N3B24%x 70
18V: 15,22 25p. 47 35p, 100 40p. KQ-2M0Q sngle gang 27p | TH211Gm 17p V20" ot 18Cvi0on 15 | SEvesw bl oS 43| 40348%  108] 2NIBeca o9
lov: 15, 22, 35 20p; 100 38p. 2KQ-2M0 single gang D/P switch  88p | TIL212Yellow 18p |/ 00700 38 |7y 39 BFY71w 20 | MP29A a4 40360+  43] 2n3903 20
8V: 47, 68. 100 30p: 3V: 100 20p. 5K0-2M0 dual gang sterec 78p g Ru:mw G:e:: ASZ21 80 gg;g. 201 pry394 39 | TIP298 56 | 40361 % 451 2N3904 13
; y ; * 20 TIP29C 00 | 40362% 48] 2N3905 18
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS Yeliov 18 [ sz 145 | 55a6s e | P30 47| 40406+ e 2n3%06 17
100v: 0-001, 0005, 0014F 8p [ 0.25W logand llnear values 60mm Spare Clips 2p BO115% P 404078 2N403
0015, 002, 0-04, 0-05, 0.056,F 7 BC108# 9 BSX29# 43 | IP30A 50 | 40407 50§ 2N4037% B2
. % . 3 " P | 5KQ-500KQ single ga 70p | LS400 285p BD12
0.1uF.0-29p.  BOV: 0.47,F 1 9le gang P 1 ocP71 12 BC108B# 12 1214 78 | BSX78w 85 | TIP30B 84 | 40408 70| 2N404 1% BO
- 1uF, . :0.47y 12p 10KQ2-500KQ dual gang 80p ORPB1 ‘o‘: BC108CH 12 | BD123% 98 | BSY95Aw 18 | TIP30C 85| 40411% 205} 2N4058x 17
CERAMIC CAPACITORS 50V Self Stick Graduated Bezeis 22p ORP12 ‘b BC109% 9 | BD124n 15 | BU10S % 140 | TIP3 1# 80| 40412% 85 2N4061 17
Range: 0-5pF 1o 10,000pF 3p : 2N5777 ."‘ BC109B% 12 [8D131w 45 | BU205 190 | TIP3 1A% B2 | 40467% 95 | 2N4062 17
0-015uF, 0-022,F, 0-033 4F 4p | PRESET POTENTIOMETERS 7 Segment Qispla Sp BC109CH 12 | BD132% 45 | BU208 228 | TIP31Bx 58 | 40594% 901 2N4064% 120
Py Ty i TR T B 1Y SR ] T e
- [ p.
SILVER MICA (Values in pF) 3-3 4.7, | 0:25W 1000—3.3MQ horiz. larger 10 mg}ggg‘c‘ 1oee Ieciis e [BD136x 37 | 55y 66| TIP32A+ &8 | 40636+«  128| 2N4286 20
6-8,10, 12,18, 22, 33, 47.50.68. 75, | 0-25W 2000—2-7MQ Ven. 10p % |eciie 19 [BD137% . 36 | MDB0OOI% 158 | TIP32Bx 70 | 40673% 88] 2N4289 20
82,85, 100, 120, 150, 220 9p sach - - }:tg;;g&*}}‘v BC117 20 | BD138w 50 [ ME1120 25 [ TP32Ck 75 | 2N6974 25| 2N4859 o5
250, 270, 300. 330, 360, 390, RESISTORS — Erie make 5% Carbon DL704 3% CC ,:" BC118 19 | BD139x 40 | ME4102 10 | TIP33s B0 | 2N698# 44 2N4922% 88
470, 600, B0O, 820 18p each | Miniature High Stability, Low noise DL707 3" CA  99n | BC119% 28 | BD140w 38 | ME60O2 10 | TIP33Ax 85 | 2N699* 54| 2N5135 42
o 0 0 2000 20k e RANGE s Bt ocawes |33 w R0 g Micos  olTasee ol avinh 18 Nese 20
GE VAL 1-99 100+ ; BC135 Ja91x 1 *
POLYSTYRENE CAPACITORS: UW 22047M E24  1.85p 1p FJN,PG357CA :200 8C136 f‘,’ BD145% 198 | MJ2956% 99 [ TIP34w 88 | 2N708% 19} 2N5172 24
10pFto InFBp:  1.6nFt047nF 108 Loy 5504 9m g2 25 15p | Com Ch aah | BC137 20 |BD181x 125 | MUE340s 64 | TIP34AR 85 | 2N914% 32{ 2N5179« B0
MINIATURE TYPE TRIMMERS W 220.10M E12  8sp 4ap : . 5P | BC120w 28 (BD205% 110 | MJE370« 55 | TIP34Bx 110 | 2N9164 27] 2N5180% 80
2.56pF; 3-10pF: 10-40pF 22p | 2%Metal Fim 100-1M0  8p  4p TIL 32 Infra-Red §8p | gcy404 25 | BD378« 65 | MJEIZ1% 60| TIP34Cx 110 | 2N918% 40] 2N5191% 70
5-25pF; 6-45pF: 60pF; 88pF: 30p } 1%0.5W510-1M E24 10p 8p LCO 3% Digit 875p | gl143, 25 | BD434 42 | MJES20w 65 | TIP35% 179 | 2N920% 61§ 2N5305% 40
100+ price applies to Resistors of each | LCD 4 Digit  878p [ gcy4y 7 | BOG1 7% 85 | MJES21%  74'| TIP3SA 185 | 2N930% 18} 2N54a57 32
oy Gse e werlmiad s Robwons | 0GRl B[t wine o |aiah Efash X
4 (RESLOD) BC148 7 M, * 70 * *
100-500pF &8p; 1250pF 850 | THERMISTORS: VA 1034, 1030, |L|74“ , 48p | 8C1488 10 gnvn 220 | MPF102 66 | MP36w 210 f 2N1303«  50{ 2N5485 32
GAS & SMOKE DETECTORS % 1030,‘055. 1056. 1058, 1066, 1067, Iuﬂul ::: gg::gc 12 Bg:i‘i(;: ::g mggﬁ :: ;:;gg;: gg 5:3845: : gzggr :f,
Bp; 1098, 1100 h
TGS 812 & 813 #18p; Socket 28p 20p each | 131447 1 BC149C 10 g&v‘sgt 165 | MPF105 361 TIP36Cx 285 | 2N1306% 36| 2N6109 50
BC153 27 > 34 | MPF106 50 | TIP41A% 83 | 2N1307«  s0{ 2SD234% 5O
ggta:cl‘(iuus VARIAB;.EZEQ;I:E!Jzﬁf DIODES |+BRIDGE INTERSIL |scioa 27 gF:g:a 25 | MPF107 50 [TIP41Bx 73 | 2N1308% 46| 3N128x 112
: F158%
100/300pF  140p  motion Drive  326p | asi1g 15 |RECTIFIERS Evalustion gg:gg :? 8F160 32: x:g:gso“ ;g }:r,:g:: : g::g;g: ‘3 3N1ox 112
801 veal Drive | °° 00208/176 288p | aa2i5 18 |(piasiccase) p i 8C159 11 | BF161 80 | MPSAO6 25 TIP2955% 63 | 2N1671B% 215 | Mewhed
4-5,1"/30“""9"”* o owith slow BY100 24 lia/50v 20 LCD 2 BC160w 42 {BF167 30 | MPSA12 42 | TIP30SS+ 80 | 2N2160% 380 | Pair
Dinl Drive 4183 D - s AR 1000 g,_l LD 2193 fgci67a 11 BF173% 25 | mpsass 25 [ Tisaa 34 [ 2N2217% 48| 20p
- 15 v 5
Brum Samm 3008 250 005 ¢ 11%e% | CRO3w 148 |1k/iooy  e| LINEAR ICs [Disor  4a2 | Nesoos 180 TTL JARIDT 56 B FEE S
O oam™  30x 100.1500F 218px | OAS 78 [ia/so0v 341702 75 |UF356x 88 NEoe 38 |mexam  ries  aifiennt el 3l i
002365F 2785 oggeey bee | QAU 12 laasov  3s{70%C8pn 35 maorars a0 | Meore IS TS 4 7485 1ea|7are0  asles  1m |l i@
£ LALLM 8:;3 :: %:5;883 :: ;;g:mpin :; magér * 1?3 RAM2102-2# 180 | 7401 13 | 7486 “,’? 74181 16§ 5? 24 {191 140
DENCO COILS RDT2 32 | oag1 15 [oara 733% # | M311% 120 | AC4136D 120 [7402 14 [7483 210074182 eafs4 281192 130
'DP’ VALVE TYPE REC o rones, a0 | 0ABS 14 [2a/00v  ou|741sBpn 18 | LMdieHa 208 | SADIOD4A% 14mo | 7403 14 7430  33)74184 13s|ss 30193 130
Range 1:58,Y,Rw  RFC7(19mH) ®6p | 0,00 7 $21747Ck 14pn 70 | M318Sx 198 | SG34024  20e | 7404 14 7491 75174185 135{63 150 | 194 186
e iR AR 1FT13/14/15/16/ FVA0VED2 : SN 7405 18 741 195 1
86p 0A91 7 |4as200v 784 748C#8pin 38 | (M324A 68 6003N 170 7492 38 88 275|73 46 36
6-78,Y.R 75 17 850 | 0a%5 & |4ar 200 7538pin 150 | (M327« 126 | SN76013 140 [7406 38 |7493 32074150 9844 a1 }196 100
1-5 Groen 920 (FTIA/LE %0 1 0n200 9 |anisoov 1 ]810 59 | (M339% 70 | SN76018+ 148 |7407 38 |7404  7s{74192 8|75 a8 [197 140
T15BY.RwW p3p IFT18/465 108p 1 fUon, o SA/B00V 120 | AY-10212 580 | LM3a8e 90 | SN76023 140 [ 7408 17| 7495 65174193 98l76 40 | 221 ol
B9A Vaive Holder Toc 2% | wo1a 4 fealioor AY-1-1313A 860 | tM349% 125 [ SN76033N 175 | 7409 177496 5774194  ee78 4[240 238
28p MWSFR 82p [ uaee s gA/ZOCN ;: AY-11320 315 | (M379% 375 | SN76115N 216 | 7410 157497 189|74195 8|83 116 | 241 232
MW/LW SFR_ 103p | Na001 /24 8 o s AY-15050 180 | LM380 90 | SN76131« 110 [ 7411 2074100 11g|74196 93)ss 118 | 242 232
RF CHOKES IN4OO3x 6 By,&'m' 56| AY-1-5051 145 | (M381N 145 | SN76227N 115 | 7412 1774104 62 [74197 ®o}se 43 | 243 232
1uH. 4.7.10. 22 33.47. 100. 200 470 INA0O4/5% 8 |ymigpiL 40| AY-16721/6 195 | (M382 122 | SN76477% 226 [ 7413 3074105 e2[74198 180|90 38 | 245 270
7 H. 25 5 10 36p sach INADO6 /7% 7 AY-38500% 390 | LM1458% 50 | SN76660% 90 |7414 61174107 29 [74279 119]g1 104 | 247 190
43&}41"1‘00 - so:..ch IN4148 4 AY-5.1224A% 260 | LM3900% 60 | TAA550 80 | 7416 3074109 &4 |74283 17392 8y [ 248 190
B : 1544 ZENERS | AY51230% 450 | M3909Nx 70 | 7AA621Ax1 228 | 7417 30 |74110 &4 |7a365 128 93 89 | 249 190
VEROBOGARD* 01 015 0.15 3A/100VH Range 2V7 o AY-5-1316 580 | IM3911x 100 | TAABBIA 185 17420 16 [74111 68 [74366 11895 1186 | 251 134
page AU | B [PUODLL NSRS e me |\ nam o g mbin g s DR R 8
4 x 4
2% x 5" 55p so: :n: u;m ;7’ Range 3V3 w[AY-53507« 415 | MC663 275 TBA;}SS 70 ;:;g 2; 741%0 118 74328 184§ 109 g: ggg ::g
3% x 3% 65p 5 = 00M 33V 13W AY-54007D 650 | MC1303 88 | T8AS40Q 220 2774121 28 {751 120§ 112
3%:5" cg: sg: 43p ajgww : 17peach | AY-58100% 735 | MC1304P 280 ; TBAS50Q 330 | 7426 36| 74122 48 75450 84 113 50 | 261 480
2% x 17 169p 135p *2p CA3012% 150 | MC1310P 149 TBAB41.A12 7427 27174123 48 175491 00§ 114 50 | 266 52
I%x17" 218p 180p 120p | NOISE CA3014% 137 | MC1312PQ 195 | BXorBX11 260 | 7428 3574125 38 [75492 ool 122 70 273 244
piadsan T TR0 IS wep|SCRer o |Cuois e MGt ms |l G lni mlsize o lmayes®E RiG: e
o n; R 3
Spot face cutter e VARICAPS | Thwristors | 50000 100l meitamaL 1209 | Teasia 9s {7433  a0|74132 73 joo 130125 60283 192
e LR vl ol o e N s O [
- MVAM115 OBAIOOV 30 ‘
MC3340P+ 120 | TBA990Q 395 [7440  17]74143 314 |03 14 {136 56 | 295 185
VERO WIRING PEN+ 102 020 ?ﬂ‘gg\?\/ 5 Cc:gggg :;g Mgaagg:; 120 | TCA270Q 220 | 7441 74174144 314 [ 04 14 1138 85 [ 298 168
filusSeco 32 2 5 2 %ol cazoas MC3401 52 | TDAIOO4s 290 |7442  68)74145 ‘e |05 231139 85|324 200
B e rorie Ta ot Sg}gga 3 ;:?% ;"z, mi&?e ‘;? MC3403% 135 | TDA1008% 310 {7443 115§74147 175 {08 22145 108 [325 290
1 40 | sa400v CA304/ 200 { MEM780 205 | TDA1022% 576 |7444 11274148 109 | 09 22 [1a7 170 |326 204
FERRIC CHLORIDE* BB106 oy : CA3076 175 | MFC6040% 97 | TDA2020 320 7445  94}74150 g9 [ 10 20 k148 173 | 327 286
11b bag Anhydrous 65p + 35p P&P TRIACS#* [8a500v 8! CA3080E# 70 | MK50253% 50 | TLO61CP# 76 [7446 94(74151 eq4 | 11 22 f151 98 | 347 148
Horee e | G BIMAn % i p|mams meumes gnl Blie S 3hS R
= 83:1oov : }m :: CA3089E 2105 MM5303% 835 | TLO7ICP* 60 |7450  17]| 74155 &3 |14 75| 156 96 | 353 228
COPPER CLAD BOARDS « 84400V 64 |1 120 { CA3090AQ 398 | MM5307# 1275 | TLO72CPx 125 |7451 17} 74156 g0 | 15 30 | 157 76 {365 65
Fibre Single  Double-  SRBP 8AB0OV 108 | BT106 180 | CA3123E 200 | MM57160% 620 | TLOZACN% 199 ;:gg 1‘; 74:59 210 gt’) ;g 153 ‘:: ggs ::
Gass  sded  sed 757757 | 124100 0 |BTie  lge A3 T30% DN R Sl ¢ St ot 3] 2189 i |3es 86
6":12‘ 1;3: 1"/::: o~ ':ZASOO\\; e %‘c(ﬁo S F944DC 80 | NES44% 185 | TLOB3CPx 105 |7470 28174163 92 | 27 28 | 162 138 {373 180
118p | TiIC4s5 25} 1CL7106+ 796 | NES5S* 22 | TLOBACN* 130 [7472 28] 74164 105 | 28 43 |163 102 |374 180
DIL SOCKETS # Low Protite (TEXAS) 7 0 | uaai70 198 [7473 32174165 105 | 3D 221164 114 {375 160
7 N " . 16A100V 240 | 2N4444 140, ICL7107% 975 | NES5560Dw 8 70
8 pin 10p: 14 pin 12p: 16 pin 13p: ex PN | 152400v 105 | INSOGH 35 | ICLBO3BCCH 335 | NES60% 325 | UaATBO 198 [7474 27| 74166 140 ] 32 27 | 165 75 1377 212
20p: 20 pin 27p: 22 pin 30p: 24 pin 30p; | yEaEKOY 120 ICM7205#% 1150 |- NES61# 395 | N4t 90 |7475 38174167 198 | 33 39166 228 g;g il
28 pn 42p; 40 pin 55p; 64 pin 246p. 25A500V 23§ ICM7215% 1060 | NES628% 410 | IN424Ew 130 ;3;8 2: 74172 @25 | 37 39 1;0 f‘s’: e i
SOLDEACON PINS* 25A800V DIAC+ ICM7217% 790 | NES64% 425 g?zgiz 415 7480 r ;ﬁ:;i 123 ig ;: :72 o -
100 pins 50p 500 pins 20 40669 99 | ST2 20] ICM7555+ 89 | NE565A% 120 D34E+ 200 8
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WATFORD ELECTRONICS
ILP MODULES 15-240 WATTS

We are now stockists for these world famous fully guaranteed (2 years guarantee on all
modules) Pre amps, Amplifiers & Power Supplies.
HY5 Preamplifier. Input, magnetic pickup 3mV, ceramic 30mV Output: Mains 500mV
RMS, Distortion 0.1% at 1KHz Price: £6.27,
Amplifier Kit. 15 Watts into 80, extremely easy to construct. Output 15W RMS,
Distortion 0.1% at 15W Freq. 10Hz-16KHz. Supply 18V
Price £6.27
Hi-Fi Amplifier Module. 25 Watts 80). Input Sensitivity 500mV. Qutput 25W RMS.
Distortion 0.04% at 25W. Freq. 10Hz-45KHz. Supply * 25V
Price: £8.18
Amplifier Module — 60 Watts 8Q. Input sens. 500mV. Qutput 60W RMS
Distortion 0.04% . Freq. 10Hz-45KHz. Power Supply * 35V
Price: £18.98%
Hi-Fi/ Disco Amplifier Module — 120 Watts 8Q. Input sens. 500mV 120W RMS.
Freq. 10HZ-45KHz. Power Supply * 45V. Size 114 x 100 x 85mm
Price: £27.99%
(Big Daddy) Amplifier Module — 240 Watts 4Q). Ideal for High Power Disco or P.A.
Output 240 Watts RMS 400 114 x 100 x 85mm. Distortion 0.1%
Prica: £38.60%

HY30

HYS0

HY120

POWER SUPPLIES

PSU36 — Drives 2x HY30s
PSUS0 — Drives 2 x HY50s
PSU70 — Drives 2xH120s
PSU90 one HY200 . . ...
PSU180 2 x HY200 or one HY400 £25.42%

JACK PLUGS

SOCKETS SWITCHES * SLIDE 250V:
TOGGLE: 24, 250V. 1A DPOT 14p
Screened  Plastic open moulded in line SPST 28p° 1A DPDT c/over 15p
chrome  body | metal with | couplers | DPST A DPOT 13p
2.5mm | 13p | 109 break 11p | DPDT 38p | 4pole 2way  24p
36mm | 18p | 100 113: m;toa;ts 120 | 4pole on/oft B4p | PUSH BUTTON
MONO | 25p | 14p 17 3 Spring loeded
sTeRe0 | 32p | 179 | 159 24p 22p | SUSMIN TOGGLE SPSTanvoft . 60p
SP d\angm’:e( B9p SPDT c/over 6sp’
DIN PLUGS | SOCKETS | inLine | SPOT 0000 ::g DPOT6Tag  B5p
2 PIN Loudspeaker 10p Tp Jop | DPDTGmgs 709 | MINWATURE
; OPOT contre off 79p | Non Locking
3,4, 5 Audio 15p 10p 208 | O Based. 118 | Pushto Make  18p
" Push Break 28p
CO-AXIAL (TV) 14p 4p 14 ROTARY: Make your own multiway Switch
Adjustable Stop Shafting Assembly. Accom-
s 100 | andouse| o | modaieupio6wWaters 75
1 ains Swilc o fi
Mol eesed % |1Bpaway | 200 Break Before Make Wafers. 1 pole/ 12 way
BANANA 4mm 11p 12p — 2p/6 way. 3p/4 way. 4p/3 way. 6p/ 2 way
2mm 10p 10p - 47p
1mm 6p 6p — Spacer and Screen Sp
ROTARY: (Adjusteble Stop)
WANDER 3 mm 8p 8p 1 pole/2 to 12 way, 2p/2 to 6 way. 3
DC Type 15p 20p poie/210 4 way, 4 pole/210 3way  41p
AC 2-pin American 15p 15p ROTARY: Mains 250V AC. 4 Amp _ &8p
DM900 TRANSFORMERSH (Mains Prim. 220-240V) ALUM. PANEL
6-0-6V; 9-0-9V; 12-0-12V 100mA 95p
3% DIGIT SVAL GV.BA 6V 5A av-4A 9v-4a; 12v.3a | BOXES* | METERS*
LCD Multimeter 12V-.3A; 15V-.25A 15V-.25A 195p | WITHUD"
Capacitarice 12v: 4.5V.1.3A 4.5V-1.3A; 6v-1.2A 6V-1.2A; | 3x2x1" a5 | FSO
meter (ET! Aug. 1IV_5A 12V.5A; 15V 4A 16V - 4A; 20V. 3A | 2vxsuxiives | SOx46x
78) 20v-.3A 2209 (20p p&p) | 4xdx1” 68 | 35mm
Combplete Kit 34VA: BV-1.5A 6V-1.5A; 9V 1.3A 9v-1 3A; | 4x2uxie” so | $302A
€54.50# only TIVAA 12V.1A: 15V BA 16VEBA; 20V- 6A | axsvxin” 78 | 3100w
(p&p BOP) 20V-6A 290p (45p pEp) < | ax2vx2” 64 | 950044
eeegueged | SOVA: 6V-4A 6V-4A; 9V-2 5A 9\'62.5;\, 12V-2A | 5xax2” 82 g;:ﬁ .
T2V-2A; 16V-1.5A 15V-1.5A_ Z0V-1.2A 20V- | 6xdx2”
?g!ﬁ‘“ts;; 1724, 25V-1A 25V-1A; 30V-8A 30V-BA Boye 1a | &10ma
455KHz 385 350p (50p p&p) | Bx6x3" 188 | (V00 0
1MHz 305 | 100va: 12v-4 12v.4a 15938 15V-3A; F10aa37 172 | Gagom
\MHi M 308 | 20V-2.5A 20v-2.5A; 30V-1.5A 30V-1.5A: | 10x4wx3” 142 | o7,
e 323 | 20v-1.25a 40v-1.25A; 50V-1A 50v-1A 850 | 12453 185 | o)
4 032MHz 323 {60p p&p). (N.B. p&p charge to be added above 12x8x3” 210 0-25V
4.433619M 135 our normal postal charge.} = 050V AC
SomH: 388 | YOLTAGE REGULATDRS COMPUTER | o300vac
8.08333M 278 S
10.0MHz 323 | 1A TO3  + v —ve HARDWARE*| -y,
107MHz 323 | 5v 7805 145p 7905 2209 | 21722 175 | 478p sach
18.432M 323 | 12v 7812 145p 7912 2209 | 2102 100
20.0MHz 323 | 15V 7815 148p -] 2 178 i
27.648M 323 | 18V 7818 14%p - | 211a 785 | 4vxdtxive
a8OMHz 323 | 1A TO220 Plastic Casing 2513 [] oo
] 6\ 7805 7905 2516 2080 | > 100w
ET! Projects: 12v 7812 80p 7912 90p | 2708 775 5"5 :.Aeh
Parts availsble | 158V 7815  80p 7915 90p | 27L08 1095 5p
for: Click 18V 7818  B85p 7918 90p | 2716 1650
24y 7824  85p 7924 90p | 3064 8a | omo
Eliminator 106mA  T092 Piastic Casing 2027 325 | SelENTIFIC
Ambush, Gui- 5V 78L05 79105 8sp | 4047 750 Superboard
tar Effect 6V 78L62 30p — | 74s188 185 |
Unit.  Send | 8v 78182 30p (745262 895 | ¢26384
SAE plus 12v 78112 30p 79012 5p | 745287 325
8 foo list 18V 78L15 30p 79015 68p | 745470 325
P Tor - (M300H 170p LM327 270p | 745475 825 EXAS
LM305H 140p  LM723 43p | 81.595 bod s
ULTRASONIC LM309K 138p  MVRS 180p | 81LS96 29 University
TRANS- IM317K  380p  MVR12 180p | 811597 125 bt
DUCERS LM323K 625p  TAAS50 sop | 9900 L35 | Compu
A50p# per pair | LM325N 2409 IBAS258 o5p | THS601 > | 26950
REYp LM326N _240p _ TDA1412 150p | 280 1195 :
393 230 | 4018 a9 | 4046 128 | 4085 74| 4450 298 H
396 meluots  as|soir  a7leose 7 4451 295 | VDU Chip and
4020 o9 | 4048 s8 |4089 1504452
398 2784021 91]4049 48 }4093 85 4490F €95 CMonDEnu }.,E.r'\? af..oT!vnu by
399 230 | 4022 88| 4050 48 | 4094 190 | 4490V 526 | o, lh{a new Thompson-CSF
445 150 | 4023 20 4051 72 [4096 1085|4501 17| T Trentioler . chip
447 144 | 4024 se | 4052 72 |a097  372|4502 120| gfrog364 16 line by 64
[499) 1801 4025 19| 4053 72 14098 1104503 69 chi‘!'lﬂer! text mlresh;’\enl
668 1824026  180] 4054 110 f4099  1a5|4506 81 | CUCE e ent, Cursor
669  182| 4027 45| 4055 128 |4160  10ef4so7 85| e BECEE o e
670 248 | 4028 81| 4057 2870 |a161 1094508 298 | ane RN T any
2030 994089 480 [a162 10e[4s10  ee | ZIE SOCE
CMOS*K| 2050 58| 4060 115 |4163 1094511 150 0P8
400! 15 | 4031 206 | 4063 110 4174 110] 4512 98 L a 75%
%000  17]4032 00| 4066 & 4175 994513 208 T0TS ©ig0n
4002 4714033 145| 4067 380 14194 10814514 265| Ay.51013UART  €4.50%
4005 108 }403a 196 4068 22 |4408  720| 4515 299 | 51301 RoM 8207
4007 18 | 4035 111 40869 20 | 4409 720] 4516 1251 5r580102 RAM £2.05%
K008 374036 3258|4070 32 {4416 7120|4517 382 74is163 Pent i
509 so| 4037 1100|4071 21 |4a12F 1650) 4518 102 | 5y78a50 1200
10 20| 4038 108] 4072 21 |4a12v 1380)4519 65| Sy78481 Topw
A0 el 4039 320073 24 |4a15F  795]4520 108 | gN78482 Jopw
4012 18] 4040 1054075 23 |as1ev  798}4521 188 | SN7s484 €2.26%
4013 42| 4041 80|4076 854415 28004522 199 | yHF Modulator €2.50%
4na  ss| 4042 78/ 4077 40 Ja422 548 1521 Complete Module £136.50%
4015 89| 4043 94 4078 2114433 1099 (Send 30p stamps for full
ag| 4081 20 4435 825 technical data)
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A CASE
TREATMENT

Some good looking new boxes
from the OK Machine & Tool
(UK) Ltd., there are over 25
sizes available with numerous
variations to accommodate
printers, terminals, clocks etc.
Moulded from tough ABS plas-
tic they are all dust and splash-
proof. All the cases come in a
choice of 3 colours, black, blue,
or beige. The range is called
‘Pac Tec’ and is denoted the C
series. OK will be delighted to
help you. They live at 48a The
Avenue, Southampton, Hants,
SO1 2SY.

FOR |

21

REeERERR
lf_l..

FEREeFsRbEA"TN

BEN® ™_

KEY BAUD?

A new Keyboard Terminal
module has just come to our
attention, it features all the
currently favoured features and
will interface with any RS232
computer (SYM-1 etc) up to
9600 Baud. The terminal boasts
128 graphic characters on a 40
character by 24 line format,
each character having an 8x8
dot matrix. At £218 it’s got to be
the bargain of the month as the
postage is free. Rostra Elec-
tronics can help with any
queries — they can be found at:
275-281 aking Street, Hammer-
smith, London W6.
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s
74186  700p | 74LS378 200p 1o TRANSISTORS | BFX28 30p | TIP36C 2N3823 70p
;}0"3""’,‘:: 74190  90p | 7418390 180p | 93 SERIES ""‘°'°"‘°(c3p,.,‘c’..'§; AC126 28p | BFX30 34p | TIP41A @Bp | 2N3BEE N
o] 1ap | 7a1e1  sop | 7415393 1s0p | 9301 80p | 2u, 3% alp 33p | ACI27/8 20p | BFXB4s5 30p | TIPaIC 78p | -2N3903/4 ]
7402 14p | 74192 90p [ purL7ais 9302 1780 7| Svx5 a%p 4Bp- | AC176 28p | BFXB6/7 30p | TIP42A 70p | 1 *BY127 120 | 2 7v3av .
7403 1ap | 74183 e0p SERIES 9308 3N | 33.3% asp 4sp | AC287/8 28p | BFxs8  30p | TIP42C *2N3905/6 ‘0A47 o | 200mw I
7408 14p | 74194 100p AVAILABLE 9310 275p 3% x5 56p 60p | AF116/7 30p |. BFWIO 90p TIP2955 78p 2 *0A81 18p | 1w 18p
Ja%0s  son | 74195 esp 9311 21% | 3%x17  1B2p 121p | ADI49 70p | BFYSO 22p | TIP3055 70p | *2n4036 68p | 0AES 15p
7405 18p 74196  98p | 4000 SERIES 9312 180p | 33,47 198p 163p | ADI61/2 4sp BFYS1/2 22p | ‘TIS43 34p 2N40SB/9 *0A90 p
7406 3zp | 74197  mop | 4000 15p | 9314 188p | 4sii17 252p — 8C107/8 11p | BFYS6 33p | ‘TISO3  30p 12p | ‘0A91 %
7407 32p [ 74198 160p | 4007 17p | 9316 2280 | pyqof 35 pins 30p | BC109  11p | BFYSOD  ®0p | ZTX108 12p | -2N4060 12p | '0A95 'y RINCS
7408 170 | 74199 1s0p | 4002 17p | 9321 2289 | 5061 face cutter 8sp | BC109C 13p | 8LYB3 700 | -ZTX300 13p | -2N4061/2 *0A200 o | T
7408 1ep | 74200 g0 | 4006 98p | 9322 180 | pilinsertiontool 98 | BCI17 8RY39  48p | ZTX500 18p 18p | '0A202  10p | TYASTIC
N0 18p | 74221 1sop | 4007 18p | 9334 226p ‘BC147/8 9p | BSX18/2020p | ZTxs02 18p | -2na123/4 *IN914 ap 3:“°°V 80p
7411 24p | 74251 1e0p | 4008 80p | 9368 200p | VERO WIRING PEN 8C149 1 104 226p | ‘ZTX504 30p “IN91E 76 | 34500 stp
7412 209 | 74259 280p | 4009 40p | 9370 200p | Plus Spool 328p |-8C157/8 10p | "BU10S 180p | 2N457A 280p | 2N4125/6 *1N8148 4p | SAd00v. 70p
7413 30p 74265 0p 4010 §0p | 9374 200p Spare spool (wire) 80p (°8C159 11p *8U108 250p 2N696  3Bp 2 1N4001/2  Bp g: 500V 88p
7414 50p 74278 290p 4011 17p Combs each, | "BC169C 12p BU109 228p 2N697  28p | -2N4289 20p 1N4003/4  6p BA;ggx zu
414 500 | 7279 T10p | 4012 18p 8C172  12p | 'BU205 200p | 2N698 4Bp | -2N4401/3 1N4005 35 || Sty 2
7417 27p | 74283 1s0p | 4013 80P | LINEARICs 120p | BC177/8 17p | 'BU208 200p | 2N706A 20p 27p | 1N4008/7  7p | (SRCEE Sp
7420 17p | 74284 a00p | 2014 84p | -AY1.0212 800p | MK50398 760p | BC179  18p | ‘BU4OE 14Bp | 2N70BA 20p { 2N4427 IN5401/3 1ap | 128200V 190p
7431 a0p | 74285 40o0p | 4015 84p | -avt.1313 688p- | NE53T 110p BC182L 10p | MJ4B1 178p | 2N91B  48p | -2N4871 60p | INS404/7 19p | (oieonl g o
7422 22p | 74290 1sop | 2016 4%p | -ay1.1320 320p | "NES40L 200p | 'BC182/3 10p | MJag1 2 2N930 1 ‘2NS087 27p | 15920 % | 158000 1300
7423 349 74293 150p 4017 80p AY1-5050 200p | NE543K 228p 8C183L 10p MJ2501 228p 2N1131/2 *2N5089 27p 30p
7425 30p | 74294 200p :0'8 80p | -avs.9315 800p | NES55 28p | 8C184L 11p | MJ2955 100p 20p | 2N5172 27p
7426 ao0p | 74298  200p 019 45 | -Av5.1317A 638p | NE5S6 70p | BC187  30p | MJ30O! 228p | 2N1613 2Bp | 2NS179 90p
7427 sap | 74365 120p | 3020 190p | ca30in #0p | NESEIB a28p | BC212L 11p | '"MJE340 65p | 2N1711 2Bp | 2N5191 83p
7a28  3sp | 74366 120p | 2023 110P | <Ca30as 70p | NES628 a28p | BC212 3 11p | MJIE2955 2N2102 60p | 2NS194 90p | MEAT SINKS
7430 17p | 74367 1209 | 4022 “z’°" "CA3048 228p | NESG5 130p | BC213L 11p 100p | 2Nn2160 3 2N5245 40p | For T0220 Vol THYRISTORS
7432 sop | 74368 120 | 3023 szl' CA3080E 72p | NESE6 188p 8C214  12p | MJE30S5 70p | 2N2219A 22p | "2N5296 6Bp | age Regs. and TA 50V
7433 4op | 74390 200p. | 49 % | ca3086 4% | NESET 178p | BC461 38p [ MPFIO2 4Bp | 2N22224 20p | '2N5401 Op | Tramsistors 22 | 1msotv 6ok
7437 a3sp | 74393 1sop | 4025 2% | -ca3osgE 228p | “NEB71 428p | BC477/8 30p | "MPF103/4 2N2369A 18p | "2N5457/8 For TOS 129 | Jhoooy  Sop
7438 38p | 74430 228p | 4926 130 | Ca3000A0  378p [I-SaD1024A €18 | '8C516.7 80p | 40p | 2N2384 30 a0p AV VI o
7830 17p 4027 80p | CA3130E 100p | SFF96364  1180p | 'BC5478 18p | "MPF105 40p | >N2646 8Op | "2N5459 40p ERte e
7841 70p 4028 84p CA3140€ 70p | ‘SN76003N 178p BC548C 18p | MPSAOS 30p | 2N2904/5 *2N5460 40p 12 400V “°P
7aa2a  cop | 7aissemies | 4029 100w ' ca3icoe 100p | SN760138  140p | 'BC549C 18p | "MPSAI2 S0p 28p | 2N5485 asp R 52
7443 112p | 791500 13p [ 4030 888 | cazigiE 180p | SN76018 140p | 'BC557B 18p | 'MPSAS6 32p | 2N2906A 24p | -2N6027 asp TRaey de
7a4a 1129 | 741302  14p | 4031 200» | ca3ie2e 450p | 'SN76013ND  120p | [BC558B 18p [ :MPSUOG6 63p | 2N2907A 30p | 2N6247 190p | gminae 16A 600V zz"’
7485  100p | 741504  14p | 4033 180p | px309 780p | "SN76023N 140p | 'BC559C 18p | 'MPSUSG 78p | “2N2926 8p ( 2N6254 1300 | pecmiFiems 1108 1100
7448A  93p | 741S05 28p | 4034 2000 | ci7106 850p | 'SN76023ND  120p | BCY70 18p | 0C28  130p | 2N3053 22p | 2N6290 8Bp | -1a s0v 219 | C1OGD >
7aa7a  sop | 741508 22p | 4035 110w | icig03g 340p | sSN76131 110p BCY71/2 22p | OC35 130p ;| 2N3054 €Bp | 2N6292 6Bp | 1o 100v zz: *MCR101 :"
raar 300 | 7aiStc  20p | 4080 100B | ir3sep o8p | ‘SN78033N 178p | BCI31.2 ‘R20088 200p | 2N3055 48p | 3N128 120p | .4 30p | 2n3s25 1 el
Tass 800 | jas) oy | 2081 8% | iiieq 78p | SN7a77 280p | B0135/6 B4p | (R20108 200p | 2N3a42 140p | 3N140 100p | 1A 20OV 30 | INiaas 1A
= VP | sz sep | s0a2 800 | (MI01A 30p | SP8515 7s0p | BD1IS  88p | TIP20A 40p | ON3553 240p | 3N141 110p | a Sy 30n | -aneeeo 40p
Jass  aro | 7asia j0p [ 40a3 eoe | u3y, 120p | TAAG21 278, | 80140 eop | TIP29C  8Bp | “2N3565 aN201 110p | 2R SOV R B
Jass 175 | 74520 209 | 4044 90m | [n3yig 200p | TeA641811  226p | 80242 70p | TIP30A 48 | "2N3643/4 40290 260p | 2a so0v  aoP 40p
a0 17p | 741521  aop | 4048 1100 | | m374 70p | ‘TBAG51 200p | BDYSE 200p | TIP30C 60 asp | 40360 aop | 23 200V eo?
7470 3ep | 741522 2mp | 4047 100p | 339 750 | TBABCO s0p | BF200 32p | TIP31A s8p | *2n3702/3 40361/2 asp | 33 2007 ‘,g:
7472 Jop | 741527 3sp [ 4048 88 | 34 #8p | -TBABIO 100p | 'BF244B 38p | TIP3IC 62p 0364 1208 | <45 100v  e8p
7473 741530 22p | 4089 &0p | . p3y; 1780 | TEAB20 so0p | 'BF2568 70p | TIP32A  68p | 2N3704/5 40408 70p | -4n 400v 1009
7473 30p | 741532 27p | 4050 4% | 5 78p | TCA940 178p | BF257:8 32p | TIP32C 82p 40409  86p | ga SOV ‘LOUDSPEAKERS
s 38 741542 o8y | 4051 0y | o m3g1AN 180p | TDA1004 300p 8F259  38p | TIP33A *2N3706/7 40410 869 | oA 1000 190P | 2% 64 70p
Jave g5 | 7a1547  eop | 4052 80p | - p3gen 140p | -TDA1008 320 | BFR39  30p | TIP3IC 114p 1 40411 3 oA tooy 19%p | 2vver  70p
7480 sop | 741555  30p | 4053 80p | m709 38p | TDA1022 so0p | 'BFR40  30p | TIP34A 11Bp | "2N3708/9 40594 97p | Tou'tov 2P |27 em 76p
7a81  100p | 741572 oop | 4054 180p | 719 TDA2020 3z0p | '8FR41  30p | TIP34C 1 1 40595 1089 | 204 s00v o0 | 1w eRr 789
paed 9 | 7ais73  mop | 4955 128 | Lm72s 350p | TL074 1s0p | 'BFR79  30p | TIP35A 228p | -2v3773 3000 { 40673  78p 400p
7483A  70p | 741572 aop | 4056 138p | 533 100p | TLO84 130p | BFRB0  30p | TIP3SC 2 2N3819 28p | 40841 90p
7ags  100p | 741575  asp | 4059 :“’"’: M781 20p | TU170 sop | 'BFR81  30p | TIP36A 270p | 2N3820 Bop | 40871/2 sop
74(583  s0p M747 70p | ULN2003 1
2 m 741585 100p | 3083 2% | Mg 38p | XR2206 3::: MEMORIES UART SUBMINIATURE
7489 210p | 741586 a0p | 4085 5%P | \M3s02 80p | XR2207 400p 2102-2L 120p AY-3-1015P 500p SWITCHES
7490A  30p | 741S90  eop 3068 z°l‘ LM3900 70p | XR2211 $00p 21078 500p AY-5-1013P 400p Toggle
7491 sop | 7452 72 | 2068 22 | m3stt 130p | XR2216 o780 21112 228p MBA02 500p SPST 51p
7492A asp 741593 S0p 4070 10" LM4136 120p XR2240 400p 21122 300p TMSBE01 INC 400p SPDT 83p
7493n  30p | 741596 78 | 2070 % | wmciatop 150p | ZN414 90p 2114 700p DPOT 58p
7494 84p | 7415107 4sp 0 22p MC1458 BBp | ZN424E 138p 4027 370p CHARACTER DPDT (centre off) 78p
7a95a  70p | 7415112 100p | 4072 22p | MCra95L 380p | zN425E 400p 4116 1100p GENERATOR Push to make
7496 esp | 755123 esp :g;g 22p | mc1496 100p | ZN1034€ 200p 5101 510p 3267ADC 896p (Red, Green, Yel., Blue)  185p
7497  180p ;:stu 180p | 4078 107: ‘MC3340P 120p | 95H90 800p €810 350p :"‘gg'ggzgu q 800p Push to break
74100 130p | 741 2 ::: S 225 | mcazsor 120p | NC90 e e RO oY RO 3L .”onm {Black only) 28p
oY ::: 7415133 eop | 5982 :;: VOLTAGE REGULATORS oo ?g SN745262AN  1360p Ty e 200
74107 34p | AN gob | 4084 178p Fixed Plastic T0-220 745387 380p OTHER MHz 3709
74109 88p | 1S3 eoh | 4098  120p. n v —ve 93427 400p 3245 400p 1.008MHz 370p
TS 5oP | rasias veop | %411 &M 5v 7805 75p 7905  90p 93436 S50p 6820 $00p 3-2768MHs 3s0p
T 2a0k | 7asist 1 4502 120p | g3y 7812 75p 7912 90p 93446 680p 6850 7009 10.7MHz 380p
s 200 | jaisisa ::: 4503 . 70p | g5y 7815  75p 7915 80p 93448 €0 8208 3200 L8Mhz 300p
74119 210p | 7915154 1a0p | 4507 550 | 1av 7818 90p 7918 100p cPus 8212 2289 27.135MHz 300p
74120 110p | 7415157 sop | 4510 99 | o4y 7824 90p 7924 100p 1610 s30p 8216 P EDGEBOARO
P | Jaisise 120 | 4511 1850p N 12008 8224 CONNECTORS
;::g; 2:# 7415160 130p | 4514 2809 | y00ma T0-92 §300 200p 8228 528p 0.156" Solder Tail
74123 asp | 7415161 100p | 4516 110p 5V 78L05  3Bp 79005 80p 6802 €12 8251 7:?; 2x 10 way 85p-
74125  §6p | 7415162 1a0p | 4518 100p | 43y 78L12  38p 79012 80p 8080A s80p 8253 80 2] Saey 100p
74126  Gop | 745163 110p | 4320 90p | 45y 78L15 38p 79L15  80p 280 1150p 8265 4 x 18 way 120p
745164 120p | 4528  100p 8257 €11 2x 22 way 138p
78128 780 | Jusigs 180p | 94532  140p | OTHER REGULATORS EPROMSs 8259 €14 2 x 25 way 160p
74132 78p 4543 1 LM309K 38p LM3207-12 20p 1702A 8 MC14411 £11 KEYBOARD
7415168 160p 80p 00p
74136 78p 7415173 110p 4553 480p LM317T 200p LM340T-12 759 2708 900p MC14412V £11 ENCODERS
74141 70p 7415174 90p 4556 90p LM323K 82B6p 7BHOSKC 875p 2716 £28 280P10 875p AY-5-2378 £10
a2 zo'g: 74(5175 110p | 4560  280p | LM723 37p 78MGT2C 138p 4702 900p 280CTC 87%p AY-5-3600 €11
4583 20p
74147 190p | 14LS181 3200 | o0 OPTO-ELECTRONICS LOW PROFILE DIL socunn AL WIRE WRAP SOCKETS
74148 180p | 7415190 100p | LB00, 300 | ons asp  OCP71 130p 8pin  11p  18pi X on 33 8pin  30p 18pin 86p 24pin T  80p
74510 100p | o oie) ‘oo" 40085  200p ORPW 90p ORP6O op 14 pin 12p 20 pm zlp 28 pin 4a2p 14 pin 40p 20pin 28pin  100p
TasA 1% | Jaisies taon | 40097 “sop ORpe1 s0p T 700 16pin  13p 22pin  30p 40pin  Blp 16pin  B5p 22pin 7Bp 40pin  120p
14411 €11
74154 100p | 7415194 1e0n | 14812 eny | 0128 0.2° COUNTERS .
74155 908 | JAlS196 1205 | 14433 eny | TL3ZIR 78 Til220Red  18p 74C925N a78p
74158 908 | Jais22r 1e00 TIL209Red 139 TIL222 Gr 18p ICM7217A 850p VDU SYSTEM PARTS
74130 1sop | 7415260 78R | ica ot Tioizve 1% 2 o e 220 A o 7009 Convert your TV into a VDU using Thompson-CSF TV
74160  90p ;:tgg:; :789 MC1488 100p | TIL216 Red 18p Clips g: NSBS881 C.C. 570p CRT Controller IC. 16 line by 64 characters, cursor
;::2; LD || 5 1% ';'SC““)‘;W :Wn DISPLAYS FNDS00 120p management, on screen, line erasing, compatible with
4183 0P | Jas24a 1700 719 1%% | 3015F 200p FNO507 120p All items are normally any microprocessor system.
Z %0p 7415245 1989 5 Bp DL704 140p MAN3640 176p stocked in depth and stock
74164 100p | o 140p ;5'53 176p DL707Red  140p TIL3TT items are despatched by Thompson-CSF CRT Controller IC SFF96364 1150p.
74108 vaop | 7415253 1a0p | 73324 3yep | o008, L Wgoe  Wo rotumn. RO-3-2513 600p. AY-5-1013 400p. 71301 ROM
TaleT 200m | Saes seen | 12325 omee 747Gr 228p T33O 140p ata Books on TTLs, CMOS, 700p. . )
LA J20p | 7415259 180p | 73491/2 22 | Fno3sy 120p 7750/60  200p LINEARS, MEMORIES, TRAN. PE Memory Mapped VDU System Kit £49 inc. VAT.
24173 120p | 7415266 S0p | 8126 2508 DRIVERS 9388/9370  200p SISTORS ETC. AVAILABLE. (Reprint of PE articles 785p)
7 sp | 7415273 1 8728 = i i
;::72 :s: sIS37 1& or2s m TRANSFORMERS (Prim 220-240V) Elekterminal Keybz?tné a I;/lli&r:‘r:p\;c;%essor VDU System
72176 - 78p | 7415298 249p | 8T97  1e0p ’ p LOW VOLTAGE 3
7177 78 | 74834 2008 | giises 1acp | 528 1ooma a0 3n 3es | capacitons PARTS AVAILABLE FOR MANY PROJECTS 4 DIGIT
71 i | ey tee | SIS 1% | 12012 10omA 9sp 01215 ELEcTROLYTIC COUNTER, CLICK ELIMINATOR, TACHOMETER, 5A
74181 1s0p | 7415368 160p | 81598 140p 012012 500mA 260p+ 202430 1A z%up: POLYESTERIMICA VARIABLE POWER SUPPLY. Send SAE for the list.
o L g :m Beo) ;gg: (Please add 50p plp charge 10 all items marked AVAILABLE S100 Busboard £12
;::85 13: 7415377 180p 9603 $0p + above our normal p&p charge}
ANTEX VEROBOARDS THE PROGRAMMABLE SOUND GENERATOR (PSG)
*RESISTORS High Stab Carbon Fitm 5% Tol £12 SOLDERING DiP Breadboard 4.5 x 6.15 The AY-3-8910/8912 PSG is a LS| circuit which can produce a wide variety of
W 10R-10M Bp/ pack of 3 (one value) IRONS .27 complex sounds under software control. Requires a single 5V supply, a TTL
YaW 10R-1M Tp/ pack of § (one value) Model C 15W  360p (15;';'1*’;';"“’33 ’llc‘:? (Hes compatible clock and an 8-bit or 16-bit microprocessor controller. The PSG is
ST LU 3 OLEAATT 10 CX17W 3s0p DipBoard 4.5 x615 easily interfaced to any bus oriented system. lts flexibility makes it useful in
q & L X25 a80p (With tracks for 31 way connec- applications such as music synthesis, sound effects generation, audio alarms,
CARBON TRACK POTENTIOMETERS con 380p Y atione !
174 LOG or LIN tor} tone signalling and FSK modems. The analog sound outputs can each provide 4
*Single 5K-2M  26p Spere Bits Connector Plug 31 way  100p bits of log D/A conversion, greatly enhancing the dynamic range of sounds
“Single with OP Switch 5K-2M  BBp C/CX/CCN  agp Connector Socket 31 way 110p produced. For full details please send £4.00 + large S.A.E. AY-3-8910 (40 pin)
el Sk2m  eep x25 50p b 108p 2 general purpose 8 bit 170 ports £9. AY«3-8912 (28 pin) one port £8.

VAT RATE: Allitems at 8% except
where marked ° where 12% %
applies.

\_ Please send SAE for list

Please add 25p p&p & VAT at appropriate rates.

Government, Colleges, etc. Orders accepted.

Mon.-Fn. 9.30-5.30
Saturday 10.30-4.30

CALLERS WELCOME

Tel: 01-452 1500

TECHNOMATIC LTD.

17 Bumley Road, London NW10
(2 minutes Dollis Hitl tube station) (ample street parking)

Telex: 922800
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T.V. GAMES

PROGRAMMABLE - £31.86

COLOUR CARTRIDGE TV GAME
The Waddingions Videomasier PROGAAMMABLE Colowr Lartridge & e |
favelopment In TV games lechuology. The consals of thig modal can o8 £8) "t
20 andis Cassatts duck and (1 programmed te play 2 mattilnde of difersal games in
COLOUA, usleg werious ping is coriridges.
A fong iast a TV game is rvaiiabie which will keep pace with impreving tachusiogy
by allewing you (s axtond your Hbracy of games with e parchase 1l additiens!
cartridges 83 pew game: are developed.
Each caririige costales W to tem differest active gomus sad the fist cartridgs
contalning bon sporic gomes i1 included froe with
curreutly svailabile Lo saabla you ls play such g3
Super Wipsenl and Stuat Rider. Forther cortridges 0 be relmsd foter this
yoar, Including Tamk Battle, Heat Tha Sub. and Targel. .
The conseis comes compiota with bws removabia [systick plysr costrais 1y omable CARTRI DG Es
you 1o move in ail four diractions [up/dews,/right/loti] and sili inis Wase joystich POAD) RACE — £9.58 lnc. VAT,
Grand prix moler racing with gear changss.
crash nalses, oic.
SUPER WIPEOUT — £9.90 inc. VAT

controls ra ball serve aed tarpol firs
Ouhar loalares imclude several ditlicuity splise switches
8 shew Deth piayars Lo compeis 12 O ol
digital scoring 3nd colowr Coding o 3CoT91
taliks munds ransmitied trough 1be

o,
being played. give: mers rvalise W e g STUMT MDER — £13.13 inc. VAT,

payers, Metwrcycle speed trinls. jumping clos.
ad

laaping varyiey rows of up b 24 hases. stc.

e NEWS
digest......

10 ditferast gamas of basking sbstacias off 1o

This nes-programesbie console offers fow axcitiog COLOUR gamez.
Seie a1 well a3 an auxillery seckel lor connaclion 1s “Shoealing 81 i
ing Games. Shesting Star ha saed as oither 3
3

colowr coding. fleuil
SHOOTING STAR GUN optional sxira £4.86 inc. VAT
Waddingtens Vidsmasier aud puarenteed for |
V.

D GA &
£24.30inc. V
1. Festhall.
Festarss incisds twe ramevably
directions jup/down /7ight/ Iott] sud huilt inte
battons.

Othor foaturss incleds handicapping switch. ball spant switch, summatic o screes dighal
rsasmitiod 10 the TV's spanker.

STAR CHESS - £55.50 inc. VAT
PLAY CHESS AGAINST YOUR PARTNER
using your own T.V. to display the board and pieces
Star Cimss 13 2 sow shsarbieg | for tws playars. which will lisresi and axcita sll
The wail plugs inlc 1he aurial 3¢ yoor TV 101 and dispiays the hoard sa fuil

for black and white] o8 your TX. scrase. Based on the moves of chess. Il adds even mors

siciiomont and istoresi i 1he game. Far thuse who hove asver piayed. Star Chess 15 3 noval
iiraduction 18 e classic gams & chass. For 100 axparisaced chass player. ihers i3 0 whaie pew
@imensions o mpradictability 3ad chasce addad jn the strategy ol1he game. Nel only can pioces be lakoa 1o convenlonsi chess typa
movss hol s3ch paice £a0 nise exchengs reckel irs with its sppeammis.
Star Choss is e firsl microprocasser based T.N. game 1o emlepsl
subsidiary of Waddiaglons. Enropa’s most axparion
computing sysiom, taking isiraciions frem both of the
in e game. a3 weil 83 qemsrating o hull raaqe of sound ofiocts. The ssit ¢
compiole with 2 Iroe 15Y mmiss adupter. full mriructions sad o Twelve mo

clurad by VIDEOMASTER l
iny enil terms o powertai
d che It

CHESS CHAMPION 6 - £85.50
PLAY CHESS AGAINST THE COMPUTER - 6
LEVELS

The vory lales! developmest in micraprocesser 1achnelagy aow nables us
price of compater chess gamss. Chass Champl is 8 mowty g
OEOMASTER (» subsidiary sf Woddis
8). The stylish. campact, 1
irom heginasr o oxpart including “Mate in twe™ and “Chass -
by Rail”
The various loveis of play can be changed at any lims during the game sad you Can use 1he averride key 10 make matip!
Soacd changas withou! the compater raspending. The competer will saly m Yy I
Castiing. 08 passas! amé prometing 3 pawn ore 2l inciuded 81 par & the
prodiom irom maqazines or aqwspapers & sornativaly osishilsh voar owi
asise add or sabtraci piaces during the yama or ro-ouin b bedrd weiiti
The compular shways plays hiack, bet Can be S8l 1o ke e first 1 places ]
compuler memery recal butisn, Chaas Chompise comus complote vai il instruciians and 2 iwelve moalh
purasise. Worid chess champion ABATOLY KARPOC sa R
“This chess compurter |3 3 new and interesting partner with remarkable game variations.

CHESS CHALLENGER 7 - £92.50
CHMESS CHALLENGER 7 - £92.50 inc. VAT
Piay chess agaiest 1he computer ol 7 different fovels. [Simiter 2
Chass Chulianger 10 bet msit has enly 7 levais of play.j Price includes
Wit with wood grainad boasing. sud Slausten design mugastised.

CHESS CHALLENGER 10 - £154.50 inc. VAT
NEW IMPROVED PROGRAMME - MX 2. APRIL. 1979
Piay chesa against the computer 1 10 ditfarent ivvels. Prica
it with soiid walawl Cass, Saiuxe si aaiber § bre.
foll pisying surface. § Stausien design
Challenger 10 Susirated

BORIS - £178.50 inc. VAT
Boris is 8 advanced chess compwisr 1hat's pragrammed fer al
clastc chers movay, He will play Black ac Wiile. eves Mimselt. HO'll
ovos Le3ch you bew 19 play chiess ond suggests the meves for you
whee you're wasure of what tu do noxt. Baris can alk te his sppeseal
trawgh Hs alphanumeric display sed witl flash dilforsml messages
iuring 53¢k game 10 koeg you on your 1ee1. Baris will st allow illagal
wmavez, ami will allew yoi {0 mar prohjams 87 5ot up YOur swe ard
pozitions. Boris comes in band cratted. solid case with chesz
pecas 204 board.

FOR FREE BROGHURES - SEND S.A.E.

For (ren illustrated hrocherss o swa on T.¥, and chass games piesse send a s1dmpad. addrassad eaveispe and siate wikich
particuar games you require lafermatios
Callars weicems at sur shop in Weliing — demonairations daily — Open trem Gam-5.30pm Mer.-Sat. [Som-1pm Wed ).
Ta order by ielephane plaase quots your name. address and Acceas/Barclaycard number VAT Is incleded 1o 3l prices sheve —
Postage & Packing FAEE
AJD DIRECT SUPPLIES LIMITED. Dept. ET2
102 Bellegrove Road, Wellington, Kent DA16 3QD

Telephone: 01-303 9145 (Day). 01-850 8652 (Evenings)
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SYM-1

AN ideal companion to the
keyboard terminal (see key
Baud) is the new SYM-1. MPU
system. Intended clearly for the
development market it should
appeal to both engineers and
hobbyists. The board is com-
plete and ready to go, needing

UNCLE SAMS
LATEST

Good to see the American built
‘Compucolor II' is at last avail-
able in the UK. For £1,390 you
get a very comprehensive sys-
tem indeed. The integral VDU

only the addition of a 5 V DC
supply. The unit has 4K on-
board software and 1k of static
RAM. Full access is available to
important busses and ports.
The SYM uses the popular 6502
MPU already a firm favourite
with TV games manufacturers,
price is £175, post free. See
Rastra Electronics for details.

(8 colour) and Mini-Floppy
Disk drive supportthe on-board
8K RAM which works in Basic.
Abacus Computers Ltd will be
importing the machines and
examples can be seen at the
Byte Shop and Trans Am of
Chapel Street, London.
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QUARTZ LCD (QUARTZ LCD (QUARTZ LCD "QUARTZ LCD
5 Function 7 Function . 11 Function sum cHrono ALARM 6 Function

6 digit, 11 functions.
Hours, mins., secs., day,
date, day of week.

N

Hours, mins., secs.,

Hours, mins., secs.,
month, date, auto

month, date, back-

Hours, mins., secs.,
month, date, auto

calendar, back-light, calendar, back- 1/100th, 1/10th, secs., light, 24 hour

quality metal light, seconds 10X secs., mins. ALARM.

bracelet. STOP WATCH. + Split and lap mades. Adjustable stainless
Ba'ck-(ljlghtc,)m'nos steel bracelet.
calendar. On mm .

£6.65 £9.65 sy g Only 9mm thick.
Stainless steel bracelet

Guaranteed same Guaranteeasame and back. £12.65

day despatch. Adjustable bracelet.

Very slim, only
6mm thick.

day despatch.
Very slim, only

Metac Price
Guaranteed same

6mm thick. £12.65 Thousands sold! day despatch.
| L M2 Guaranteed same day despatch. M3 L M4

[ QUARTZ LCD ) QUARTZ LCD Alarm ) [ SOLAR QUARTZ LcD )(QUARTZ LCD
ALARM 7 Function Chronograph with Dual Chronograph with Alarm ] Alarm Chrono

Time Zone Facility Time Zone Facility 22 function, 6 digit.
s Hours, mins., secs.,
ot date, day of week,
stopwatch, split time, /g
alarm, second watch
{dual time), back-

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

Adjustable stainless
steel bracelet.

Constant LCD display of Constant LCD display of
hours and minutes, plus hours and minutes, plus

optional seconds or

date display, plus day

of the week and am/pm

indrcation

Perpetual calendar, day,

optional seconds or
date display, plus day
of the week and am/pm
indrcation

Perpetual calendar, dav,

: date, month and year. date, month and year light. 3
Only Smm thick. 24 hour alarm with on/ 24 hour alarm with on’ FgRONT BUTTON ﬁ) |
off indication. off indication b
£18 65 1/10 second chrono- 1/10 second chrono OPERATION.
. graph measuring net,

graph measuring net,

lap and first and second lap and first and second

£22.65

place times. place times.
Guaranteed same day Dual time zone facihity Dual ume zone facility Guaranteed same
night light, night hght

despatch. ORly 9mm thick Only Gmm thick day despatch.

\ ‘M5 £24.65 M6 || £27.65 M7 || MeTac *PRICE M8

Y4 Y Y Y
(SOLAR QUARTZ LCD || SEIKO Alarm Chrono (SEIKO Chronograph (SOLAR QUARTZ LCD

Chronograph LCD, hours, mins., LCD, hours, mins., 5 Function
o X secs., day of week, S secs., day of week, Genuine Solar
6 digit, 11 function. month, day and date, month, day, date, IS D

Hours, mins., secs.

24 hour Alarm, 12
17100, 1/10 secs.,

hour chronograph,

12 hour chrono- Solar panel with

graph, 1/10th secs. battery back-up.

mins. 0 : 3 1/10th secs., and . and lap-time. Back light and auto
Splitand lap  3.6es tap time. Back light, Back light, stainless calendar.

modules. stainless steel, steel water resistant, Hours, mins., secs.,
Auto calendar and HARDLEX glass. HARDLEX glass. day, date.

back light. List Price £130.00 Quality metal
Powered from solar . List Price £85.00 bracelet.

! METAC PRICE
g:g:.l‘:l:r)nh battery METAC PRICE

o £105.00 co8.00
g mo|{__ mio}|
[ HANIMEX  |(auartzieco [ QuaRrTz LD ) piGITAL

Electronic Ladies Slim Bracelet Ladies 5 Function LED CLOCK

LED Alarm Clock 5 function. Only 25 x 20mm and

. 6mm thick.
Hours, mins., secs.,

5 function. Hours,
day, date and back A 7
light and auto mins., secs., day, date

lendar and back light and
(éal‘eegam r.netal auto calendar.
P Elegant metal
:;Tgelet in silver or bracelet in silver or
i old.
State preference. 5

State preference.
£15.95

£9.95
Guaranteed same day

£9.95
Guaranteed same
day despatch.

X despatch Guaranteed same day . Automatic brightness controi. Weekend
Features and Specification: esp - despatch e
Hour/minute display. Large LED display with M 1 4 \ : M 1 5 :
p.m and alarm on indicator. 24 Hours alarm with - Features and Specification:
on/oft control. Display flashing for power loss : Eoy. .
indication Repeatable 8-minute snooze. Display ( Hour/minute display. Large L isplay witl
brght/dim mades control Size 5.15™ x 383" x HOW TO ORDER p.m and alarm on indicator. 24 Hours alarm with

2.36" (131mm x 11mm x 60mm}.
Weight 1.43 Ibs (0.66 kg).

on off control. Display flashing for power toss
ndicator. Repeatable 8-minute snooze. Auto-
matic brightness control, Weekend alarm cancel.

Payment can be made by.s#¥ding cheque, posta order, Barclay, Access or American Express card
numbers. Write your name, address and the order details clearly, enclose 30p for post and packing
or thd amount stated. We do not wait to clear your cheque before sending the goods so this will
£8-65 Thousands sold! not delay delivery. All products carry 1 year guaranteee and full money back 10 day reassurance,

Battery fitting service is available at our shops. All prices include VAT. £1 0.95

Trade enquiries: Send for a complete list of trade prices — minimum order value £100.
Guar. Telephone Orders: Credit card customers can telephone orders direct to Daventry or Edgware Rd., Guaranteed same da
anteed same 24 hour phone service at both shops: 01-723 4753 03272-76545, v

day despatch. despatch.
@” CALLERSWELCOME
., Sh 9.30 - 6.00.
M13 ops open L M16
( —
North & Midlands South of England
ol 67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
! Telephone: 03272 76545 Telephone: (01) 723 4753
& TIME CENTRES )
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NON-SUBSCRIBERS
START HERE —

Bl et — o
' THE DEPARTMENT STORE:
\ "MAGAZINES ? THAT'S JUST
' BEHIND COSMETICS. NO,
it WAIT A MINUTE....THEY'VE
UST MOVED TO THE NINTH ¢
FLOOR, OR WASIT... 2> i

= 1 A, .=,
"ANOTHER CORNER SHOP:
- “SORRY, SOLD OUT
HAVE YOU TRIED THE

' CORNER SHOP UP THE
ROAD?"

e . e .- - - = e

A MAGAZINE STAND:
“WE'VE RUN OUT,

BUT I CAN GIVE YOU
‘CAMPING NEWS'...?*"

0

P e e~

AT

|
'.
|
:

GIVE UP, GO HOME:

KE QUT A
POSTAL SUBSCRIPTION
TOETI

-

It can be a nuisance can’t it, going from newsagent to
newsagent? ‘‘Sorry squire, don’t have it — next one should
be out soon.”

Although ETI is monthly, it's very rare to find it available
after the first week. If it is available, the newsagent’s going
to be sure to cut his order for the next issue — but we're glad
to say it doesn’t happen very often.

Do yourself, your newsagent and us a favour. Place a
regular order for ET1; your newsagent will almost certainly be
delighted. If not, you can take out a postal subscription so
there’s nothing for you to remember — we’'ll do it for you.

For a subscription, send us £7.00 (£8.00 overseas) and tell
us which issue you want to start with. Plerase make your
payment (in sterling please for overseas readers) to ETI
Subscriptions and keep it separate from any other services
you want at the same time.

ETI Subscriptions
Map Publications
PO Box 35
Bridge Street
Hemel Hempstead
Herts
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The latest kit
innovation®

the quickest fitting

CLIPON -

capacitive discharge
electronic ignition
in KIT FORM %

@ Smoother running //

@ Instant all-weather starting

@ Continual peak performance

@ Longer coil /battery/plug life

@ Improved acceleration/top speeds
@ Optimum fuel consumption

Sparkrite X4 is a high performance, high quality capacitive discharge, electronic
ignition system in kit form. Tried, tested, proven, reliable and complete. it can be
assembled in two or three hours and fitted in 1/3 mins

Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P_M. Contact breaker
burn is efiminated by reducing the current to about 1/50th of the norm. It will
perform equally well with new, old, or even badly pitted points and is not

dependent upon the dwell time of the contact breakers for recharging the system.

Sparkrite incorporates a short circuit protected inverter which eliminates the
probtems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. {Most capacitive discharge ignitions are not completely
toolproot in this respect). The circuit incorporates a voltage regutated output for
greatly improved cold starting. The circuit includes builtin static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon

grease. Full instructions to assemble kit neg. or pos: earth and tully illustrated
installation instructions.

NOTE — Vehicles with current impulse tachometers (Smiths code on dial RV1)
will require a tachometer pulse slave unit. Price £3.85 inc. VAT, post & packing.

Electronics Design Associates, Dept. ETI5

82 Bath Street, Walsall WS1 3DE. Phone: (9) 614791
Name

Address

Phone your order with Access or Barclaycard

QUANTITY REC'D. Send SAE if brochure only required.

Tincinding pestage and packing UK saly

1 enclose cheque/PD's tor
X4 KIT £16.65 inc. VAT

TACHO PULSE SLAVE UNIT £ I
_ £3.8510nc, VAT Cheque No

Accessor Barclaycard No. __ ‘
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STEVENSON

Electronic Components

SWITCHES

Subminiature toggle. Rated at 3A 250V.
SPDT 65p SPDT centre off 70p
DPDT 75p DPDT centre off 90p
Standard toggle.

SPST 34p DPDT 48p

Wavechange switches.

1P12W, 2P6W, 3P4W or 4P3W all 37p each.
Miniature switches {non-locking)

Push to make 15p Push to break 20p
Slide Switches (DPDT)

Miniature 14p Standard

REGULATORS

78L05 30p 7805 60p
78L12 30p 7812  60p
78L15 30p 7815  60p

HARDWARE

HEATSINKS

TO18 and TO5 push ontype . 9p
T0220 20p
T03 . . 22p

15p

79L05 70p
79L12 70p
7905 80p

BATTERY HOLDERS

To hold 4 HP7 batteries, square
and long types
PP3 clip .

CONTROL KNOBS

Ideal for use on mixers etc. Push on type with
black base and marked position line. Cap available
in red, blue, green, grey, yellow and black . 14p

TERMINALS
Rated at 10A. Accepts 4mm plug, black,
blue, green, brown and red 27p

LOUDSPEAKERS
56mm dia. 8 ohms
64mm dia. 8 ohms
64mm dia. 64 ohms .
70mm dia. 8 ohms .
70mm dia. 80 ohms .

MINIATURE
TRANSFORMERS

240 Volt Primary

Secondary rated at 100mA.
Available with secondaries
off 6-0-9,9-0-9

and 12 -0-12. 92peach

7912 80p
7915  80p
LM723 35p

We now have an express telephone order service. We guarantee that
all orders received before 5pm. are shipped first tlass on that day.

Contact our Sales Office now! Tel: 01-464 2951/5770.

Quantity discounts on any mix TTL, CMOS,
74LS & Linear circuits: 25+ 10%. 100+ 15%.
Prices VAT inc. Please add 30p for carriage.
Callers welcome. Official orders accepted.

BARCLAYCARD
& ACCESS WELCOME

Mal orders to: STEVENSON (Dept ET)

BARCLAYCAKD ¢

VISA

BCY72
B8D131
BD132
BD135
BD139
BD140
BF2448
BFY50
BFY51
BFY52
MJ2955
MPSAQ6
MPSAS56
TiP29C
TIP30C
TIP31C
TIP32C
ZTX107
2TX108

1N9t4

1N4001
1N4002
1N4004
1N4006

14p

2TX109
2T X300
2N697

3N1302
2N2905
2N2907
2N3053
2N3055
2N3442
2N3702
2N3704
2N3705
2N3706
2N3707
2N3708
2N3819
2N3904
2N3905
2N3906
2N4058
2N5457
2N5458
2N5459
2N5777

DIODES

4p
4p
4p
5p
6p

1N4148
1N5401
1N5402
1N5404

1N5406 18p

BZY8B series 2V7 to 33V 8p ea.

LS156
LS157
LS164
L5174
L5175
L5190
L5192
18193
L5196
L5251
LS257
L5258
LS266
15283
L5290
L5365
L5366
L5367
L5368
L5386
LS670 180p

LS73
LS74
LS76
LS76
LS78
L583
LS85
LS86
LS90
LS93
LS95
LS123
LS125
L8126
LS132
LS136
LS138
LS139
LS151
LS153
LS155

THIS 1S ONLY

A SELECTION!
709 25p
741 22p
747 50p
748 30p
CA3046 55p
CA3080 70p
CA3130 90p

CA3140

LM324
LM339
LM380
LM382
LM1830
LM3900
LM3909
MC1496
MC1458

7

LM301AN 28p
LM318N 125p
50p
50p
75p
120p
150p
50p
60p
60p
35p

NES55
NESSE
NESES 120p
NESE7 170p
SN76003 200p
SN76013 140p
SN76023 140p
SN76033 200p
SN76477 220p
TBABOO 70p
TDA1022 650p
ZN414 75p

25p
60p

7454
7473
7474
7475
7476
7485
7489
7490
7492
7493
7494
7495
7496
74121
74122
74123
74125
74126

74132
74141
74148
74150
74151
74156
74157
74164
74165
74170°
74174
74177
74190
74191
74192
74193
74196
74197

145p
32p
35p
34p
52p
52p
50p
25p
33p
40p

CAPACITORS

TANTALUM BEAD

0.1,0.15,0.22, 0.33, 0.47, 0.68,
1&22uF@35V .

4.7,6.8, 10uF @ 25V
22@ 16V, 47 @6V, 100 @ 3V

MYLAR FILM

0.001,0.01, 0.022,0.033,0047 . . . 3p

0. 068 0.1
POLYESTER

Mullard C280 series
0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. Sp

0.15, 0.22
0.33, 0.47
0.68
1.0uF .

CERAMIC

each
9p

13p
16p

4p

Plate type 50V. Available in E12 series from
22pF to 1000pF and E6 series from 1500pF to

0.047uF

2p

RADIAL LEAD ELECTROLYTIC

63V 0.47

22

10

2.2
22

4.7

33

47

10 5p

47 7o

220

_ 33 47

4050
4066
4068
4069
4071
4075
4093
4510
4511
4518
4520

4018
4023
4024
4026
4027
4028
4029
4040
4042
4046
4049

Low profile
by Texas

8pin 10p 16pin 13p 28pin 28p
14pin 12p 24 pin 24p 40 pin 40p

Soldercon pins: 100:50p. 1000:370p

JACK PLUGS AND SOCKETS
screened

2.5mm
3.5mm
Standard
Stereo

9
9
16p
23p

unscreened
13

1

socket
]
4p

30p

36p

DIN PLUGS AND SOCKETS
plug

2pin
3pin
Spin 180° 1
5pin 240°

7p

11p

1p

13p

chassis
socket

10p
10p

1mm PLUGS AND SOCKETS
Suitable for low voltage circuits, Red & black.

Plugs: 6p each

4mm PLUGS AND SOCKETS
Available in blue, black, green, brown, red, white’

and yellow.

Plugs: 11p each

18p

line
socket
7P 70
9p 14p
14p
16p

Sockets: 7p each.

Sockets: 12p each

PHONO PLUGS AND SOCKETS
Insulated plug in red or black

Screened plug
Single socket

. 7p 'Doublesocket'

9p
13p
. 10p

[ orro | [0

0.125in. €32

TIL209 9 f}“
TIC211 TIL221 13p Jf |
TIL213  TIL223 13p |
3p 3p |

DISPLAYS

DL704 0.3 inCC

DL707 03inCA

FND500 0.5 in CC

0.2in
TIL220

130p
130p
100p

Carbon film resist-
ors. High stability,
low noise 5%.
€12 series. 4 7 ohms to 10M. Any mix
each 100+ 1000+
0.25W ip 0.9p 0.8p
0.5W 1.5p 1.2p 1p
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg-
ohm {650 res| 0.5W £7.50. 0.25W £5.70.
METAL FILM RESISTORS
Very high stability, low noise rated at %W
1%. Available from 51ohms to 330k in
€24 series. Any mix:
each
0.25W 4p

100+
3.5p

1000+
3.2p

FOR YOUR
COPY OF OUR
40 PAGE
CATALOGUE
OF COMPON-
ENTS, SEND'
LARGE S.AE. C

76 College Road, Bromley, Kent, Engl
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FEATURE

SURFACE ACOUSTIC

WAVES

Surfar= = ustic Wave Filters (SAWFs) are a comparatively recent newcomer to the

e”

scene. They promise to revolutionise entire sections of colour TV

[ . Richard Maybury and Peter Haywood™ take a look into the workings of

IODYNE RECEIVER has been with us for
i now (although opinions vary as to its
t t time the basic concept has altered very
idvent of semiconductors came Varicap
ing with it the demise of the mechanical
t). As ICs began to appear another bulky
perhet shrank dramatically — the audio
: ., however, seems to have resisted any
0 1e good old IF, indeed many a radio
virties and forties would still recognise a
stage, possibly even feel quite at home

> on the operation of the IF would not
is point, as most of you will realise the

L P
£ o
i * = E #

conductors Ltd)
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superhet works by mixing the incoming RF (from the
aerial through a series of RF amplifiers) with an internally
generated oscillator (the ‘local’ oscillator usually runs at
a higher frequency to that of the incoming RF, around
465 or 470 kHz in the case of an AM receiver and
10.7 MHz for FM). The oscillator ‘tracks’ with the RF
when the tuner dial is altered the local oscillators
frequency will change accordingly. The result of mixing
these two frequencies is to produce a product, sum and
difference output. The IF stage will reject all but the
difference output, hence it is really nothing more than a
highly accurate ‘notch’ filter, tuned in the case of AM to
465 (or 470) kHz.




Early Days

Development work on SAWFs first began in the late
'sixties — the theory, however, was known as early as
1940. The SAWF is perhaps unusual in that it uses no
silicon in it’s construction, instead it relies on a substance
called Lithium Niobate, which has very predictable piezo-
electric properties. Simply explained that means it has the
ability to convert electrical energy into mechanical energy
and vice-versa. An electrical signal applied to the inter-
leved Aluminium fingers (see Fig. 1.) of the input
transducer sends an ‘acoustic’ wave across the surface
of the filter and is converted back into electrical energy
by a similar transducer at the other end of the device.
Because the signal js acoustic it will travel slower than an
equivalent electrical signal, so there is a significant delay
between the input and output transducers.

A Notch In Time

Regarding the IF just as a filter can be somewhat
misleading, because the accuracy and stability of an IF
stage is of a very high order, and up to now could only
have been achieved with a series of highly accurate LC
networks. The main drawback apart from sheer physical
bulk has always been the setting up needed for a
conventional IF strip, often involving up to six or more
separate tuning operations on sophisticated pieces of
test equipment, (wobbulators or sweep-generators).
With all these constraints it’s not surprising that a search
(mostly fruitless) has been going on for many years to
find a suitable alternative, the most likely candidate
looks like being the Surface Acoustic Wave Filter or
SAWF for short.

Pioneering Plessey

Most of the early development work was carried out by
Plessey Semiconductors Ltd at their Caswell plant about a
decade ago, and in fact within three months of the
research department being set up they had a working
prototype. This early success led to the department being
given a brief to produce a viable TV IF filter, demon-
strating what had previously been possible only theoreti-
cally.

Early efforts to market SAWFs met with a slow res-
ponse. This was not so much because of technical
performance but because a comparison of costs
showed little, if any, cost advantage of the SAWF version
at that time over the conventional coil-type of IF most UK
TV companies were committed to. Many TV manufac-
turers had invested a lot of money in coil-winding equip-
ment and were naturally reluctant to scrap such expensive
machinery.

The breakthrough came when Spain and ltaly started
colour TV transmissions. Because the IF is one of the most
difficult areas of a TV set to design and build. (Colour TV
demands a particularly high standard of |F design), the
Spanish and ltalian TV setmakers were saved from a
difficult design problem by the use of SAWFs and sales
of Plessey filters rocketed to around 70 000 a month.
This naturally led to a rapid reduction jn prices and gave
Plessey confidence to invest further capital in setting up
a high volume SAWF production plant capable of
producing 10 million devices per annum.

20

4mm Vout

Fig. 1

Typical SAWF construction, the ridges at the two o.nds of the
substrate act as acoustic absorbers for unwanted signals. The
central electrodes serve to guide the acoustic wave from the
input transducer to the output transducer.
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Fig. 2.

Typical response curve for a TV IF filter (Plessey), _note the
almost ‘square’ response, this kind of accuracy is nearly
impossible to duplicate by conventional means.

Filtering Through

Technical refinement, and acceptance by the TV set-
makers, enabled Plessey to penetrate some of the
traditionally difficult markets. In the UK all but one of the
TV manufacturers will be in full production with SAWFs
by the end of 1979.

Although most of the initial arguments against the use
of SAWF's were on economic grounds. The advantages
found by users when in production are very wide ranging.

Perhaps the most commonly cited advantages are the
consistently good performance, the simplicity from a
production viewpoint due to the lack of adjustments and

“the small number of components on the IF board. Other

advantages are the flexibility to change from UK standard
sets to any other standard by changing the SAW filter and
a few other components, and the improved reliability
since the SAW filter is a robust passive component.

consti-uction

Basically a Surface Acoustic Wave Filter consists of Two
transducers (see Fig 1) on a piezo-electric substrate. An

ELECTRONICS TODAY INTERNATIONAL — MAY 1979




FEATURE: Surface Acoustic Waves

electrical « applied to the input transducer
causes an a vave (proportional to V in) to be
propagated bi. «y along the surface of the substrate.
The transducer , ¢nerates a wave symmetrically across
it's surface producing an unwanted output to the left of
it's body, this is absorbed by a raised wedge to prevent
any spurious reflections crossing the ‘chip’. The wave to’
the right of the transducer is re-directed by the central
coupling grid to the output transducer where it is recon-

verted into an electrical signal (V out). The time taken for

the wave to cross the device is typically 1.6
microseconds. The input transducer generates a further
unwanted signal called a Bulk Wave this, not being a
surface component passes under the central coupler and
misses the output transducer.

Material

The substrate material commonly used for SAWF devices
is Lithium Niobate (LiNbo3) which has a very high
piezo-electric coupling factor, this results in filters with a
low insertion loss. Being relatively cheap and having a low
temperature co-efficient make it a practical choice,
although much research is being carried out at the
moment into alternative materials.

6d8 DGUBLE TUNED /\

COUPLING
oise = SOy 80wV
NOIS NOISE .
TUNER SL143: —l sw173 l—l TDA440
. VICEO

—_6d4B WORST CASE VISION CARRIER GAIN

26dB VOLTAGE CONVERSION
GAN 0dB WORST CASE NOISE GAIN

Fig. 3.
Block diagram showing diagram'of SAWF within receiver

design, noise levels are shown. The SL1430 is a purpose-
designed SAWF pre-amplifier (Plessey) for use in TV IF filtering.
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Fig. 4.

Complete Tuner/IF circuit using a Mullard SAWF, the com-
ponent count is around a quarter that of a conventional IF
(Diagram courtesy Mullard Ltd).
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Pre-assembled Plessey IF/ Tuner units. With the introduction of
SAWFs these modules can be made substantially smaller than
current IF and Tuner modules.

Transducers

The Transducers consist of interdigital grids or fingers of
electrodes formed from Aluminium. Each grid is around
200 Angstroms thick and 10 micro Meters wide.

-Practical Considerations

in practice several other features are incorporated into
SAWF design, the use of an acoustic absorber on the back
face of the substrate is used to isolate the transducers
from any mechanical interference (it also serves to mount:
‘the substrate on to the package or encapsulation). The
edges ot the substrate are ‘cut’ at an angle to steer any
reflections away from the input and output transducers.,
Double thickness electrodes are also used to further
reduce spurious reflections.

Bandwidth

The ‘geometry’ of the transducers dictates the effective
frequency response (fo) and bandwidth of the device. By
‘tailoring the shape and sizes of the electrodes a variety of

| 4
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FEATURE: Surface Acoustic Waves

Simplified Plessey IF filter, it would be difficult to reduce
component count further.

devices can be produced to suit different applications, or
in the case of TV filtering, for different systems (ie PAL, —
SECAM, NTSC etc). If the electrodes are evenly spaced
with a gap of No between electrodes of the same polarity
the frequency response of the filter would be sin x/x
where the centre frequency is given by:

(velocity of wave propagation)

fo=
Ao

The bandwidth (Af) is given by:

Af/fo = 2/N

Where N is the number of electrode pairs. Such a device
would possess a linear phase response.

The central coupling grids consist of uniform strips of
isolated electrodes, which effectively re-direct the surface
wave to the output transducer.

The Future?

So far, SAW filters have been competing against conven-
tional IF filters and are now recognised as being economic
and technically advantageous. Already techniques are
emerging from the development laboratory which will
give even better response and cheaper filters. Parallel
sound filters, which have separate outputs for sound and
video signals are now in development. These will make
possible TV sets with Hi-Fi quality sound. Professional
SAW filters are now also being produced and these filters
are very stable and can have response shapes which are
almost impossible to produce any other way. For instance
the CATV filter from Plessey in virtually square. It has afn 8
MHz bandwidth which is flat = 0.2dB and then falls off
almost vertically to sidelobes which are lower than 55 dB
down. The filters have also made new types of pulse
compression /expansion radar possible.

Our thanks to Peter Haywood of Plessey Semicon-
ductors Ltd for his help in preparing this article and
to Mullard Ltd for additional information.

ET

‘“Good Morning Miss! You are privileged to be a participant in
my new invention — 2-way broadcasting through mirrors.
Would you care to say a few words?"’
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An E

Our littie lady 1s perfectly
intact thank you! We took her
T-Shirt away Just to show you
how lost you d be without

one

(A1 least that's what we

MISSING ?

TI T-Shurt of course!

told her anyway )

After all they are printed back
& front on high guality cotton —
black logo on red background

and cost a mere £2 00 all inc

ETISHIRTS

25 27 OXFORD ST
LONDON W1 1RF

, Orders to

Please specify size — S M or i
and allow 14 days tor delivery

’

Multimeters - Semi Cond
Minimum & Sub Miniature

TRANSFORMERS

Panel Meters, Bridge Rectifiers, Power Supply Units
luctors - Timers - Safebloc

Milli-  Ref. Price Sec: 0-19-25-33-40-50V
amps No. £ P&P Ref. Price
Volts Amps No. £ P&P
3.0-3 200 238225 .60] 05 102 3.25 80
0.6, 0.6 1A1A  2122.865 .65 1.0 103 4.28 .95
9.0-9 100 131.95 .60] 2.0 104 6.95 110
0.9,0.9 330330 2351.80 .60} 3.0 108 8.25 1.10
0-8-9, 08-9 500 500 207 2.40 .65] 4.0 106 10.50 1.20
0-8-9, 0-8-9 1A1A 2083.50 650 6.0 107 14.75 1.40
0-15,0-15 200 200 236 1.80 .60 8.0 118 19.85 1.60
0-20, 0-20 300 300 214 2.40 80| 100 119 23.75 2.10
20-12-0-12-20 700(DC) 2213.15 .80] 60 VOLT (Pn: 220-240)
0-15-20,0-15-20 1A 1A 206 4.25 .95 Sec: 0-24-30-40-48-60
0-156-27, 0-15-27 500 500 203 3.70 .80 Ref. Price
0-15-27. 0-15-27 1A1A 204 5.75 95] Amps  No. [3 P&P
0.5 124 3.50 80
12 AND/OR 24 VOLT 10 126 5.25 95
Pri: 220-240 Volts 20 127 7.20 1.10
. 3.0 125 10.75 1.20
Amps Price 4.0 123 12.00 1.40
12V 28V Ref. 3 P&P 50 40 13.80 1.50
[ 026 111 1.95 65 6.0 120 17.25 1.50
1.0 0.5 213 2.40 .80 | AUTO TRANSFORMERS
2 1 71 2.90 .80 Input/Dutput Tapped 0-115.210-240V
4 2 18 370 80 f§VA - Ref. Price
6 3 70 5§25 .85 [ (Watt) No. £ P&P
8 4 108 7.10 1.10 20 113 2.30 80
10 5 72 7.90 1.10 75 64 3.75 80
12 6 116 850 110 150 4 5.2 95
16 8 17 10.50 1.20 | Input/Output Tapped
20 10 115  13.50 1.40 | 0-115.210-220-240V
30 15 187 16.50 140 [ 300 53 8.85 110
60 30 226  33.00 1.70 | 500 67 10.50 1.40
1000 84 18.25 150
30 VOLT (Pn: 220-240V) Also 1500/2000/3000VA
Seg¢. 0-12-15-20-24-30V MAINS ISOLATING (Centre Tepped &
l Ref. Price Screaned)
Amps  No. £ P&P Pn. 120/240V
05 112 2.50 80 Sec' 120/240V
1.0 79 3.28 .80 VA Ref Price
20 3 5.25 .95 (Watts) No. £ P&P
3.0 20 5.95 110 60 149 6.25 95
4.0 21 6.25 1.10 100 150 7.28 1.20
5.0 51 9.25 1.10 200 151 10.75 120
6.0 117 10.75 110 250 152 12.95 140
80 88 14.00 1.40 350 163 15.95 150
10.0 89 16.25 140 1000 156 36.75 310

~N

VOLT (Pri: 220-240V)

\.

Please add VAT at 8%
Barclaycard and Access faciities
available
Trade and Education Welcome

7a William Street
Herne Bay, Kent

BAYDIS

Herne Bay 64586
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KEY:
1: The bit of chocolate you thought you'd leave
for later.

2: Coffee stains (instant).

3: A useful-sized bit of stiff paper to stop the
window from rattling.

4: Rough calculations for your new combined egg
timer/laser cannon project.

5. ETI makes a fair soldering iron stand.

6. The dog insisted on carrying your copy to you
along with your slippers.

WHAT A BIND!

Half our orders for binders are repeats: we think
that says a lot for their quality. At £3.00 all inc. you
get a great deal of peace of mind too!

ETI Binders
25-27 Oxford Street,
London WIR 1RF.
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K§756 mounted on PCB
ONLY £49.50
(mail order total £55.08)

KB756MF including metdl fbunting
frame for extra rigidity,

ONL Y £55-00 (mail order total £61.02)

56-STATION ASCIlI KEYBOARD

NOW IN STOCK — ASCIl KEYBOARD MODEL KB756

‘SELF-SCAN ALPHANUMERIC
PANEL DISPLAY
16718 position display  dimensions 8% x2%"”
with 64 character reper- x1%"”. Supplied with
toire, 5 x 7 dot matrix. In- full technical data. Price

put 6-bit BCD-code, f55.00+75p P&P +8%

power requirements VAT (Mail order total

+86v, -12v. Character size  £60.21).

0.40" x0.28” OQverall

Mail Order

Optional Extras: Total
KB15P Edge Connector .£325 £ 4.05
KB701 Plastic Enclosure £1250  £1431
KB702 Steel Enclosure £25.00 £28.62
KB710 Numeric Pad £800 f 9.8
KB2376 Spare ROM Encoder £1250 £14.04

SEALECTRO PATCH
BOARDS

Programme boards
for switching and
interconnecting
input/output
circuits. 11 x 20
XY matrix. inter-
connection is by
means of shorting,
skip and
component holding
pins-{not supplied).
Dimensions:

7%"” x 5% x 1"

PRICE:
£12:50

{mail order total £14.58)

NEW
KEYTOP/
KEYSWITCH
KITS Packofse

keyswitches
plus 56 keytops comprising
standard ASCII character
set. Ideal as basis for self-
build keyboard projects.

BRAND NEW SURPLUS
PRICE: £15.00

{mail order total £17.28)

We also specialise in: DEC minis —PDP8 and PDP11 processors, add-on memory,
peripherais and spares. Hard copy terminals — ASR 33 and KSR 33 Teletypes, Data
Dynamics 390, Texas Silent 700. Send for complete lists.

ELECTRONIC BROKERS LTD,

| —m — 4953 Pancras Road, London:NW1 2QB.
T ™ Tel: 01-837 7781. Telex: 298694,

HAZELTINE VISUAL DISPLAY UNIT

» Teletype Compatible

«+ 12" Diagonal Screen

» TTY Format Keyboard

» 12 lines of 80 characters

* 64 ASCIl Character Set

# 5x7 Dot Matrix

% Switch-selectable
Transinission Speeds up
to 9600 baud

# Switch-selectable Parity

« Standard CCITT V.24 Interface

MODEL H-1000 PRICE £35

Also available: —

Model H-2000: Buffered/Editing model with direct cursor
addressing, dual intensity video, and detachable keyboard with
separate numeric and edit clusters. 27 lines of 74 characters.
Price £495.00 + carriage + VAT.

A copy of trading conditions supplied on request

+ carriage
and VAT

)

BRIDGE CA3054 110p | 1334 12p | 74181  100p | 407 12p | 8C170 8p | 8FI8D TIP41A
ZEMER DaCDES|(450mW) sp | RECTIFIERS ¢A3080  70p | 7460 14p | 74182 45p | 4073 16p | 8171 8p | BFIS1  16p | TIPAZA
P | vass0v  22p | cA3I4DE  S1p | 7470 24p | 74190 70p | 4081 14p | BCIT2 8p | BF182 20p 1IP2955
VERO BOARDS (0.1 Copper) TA/100Y  24p | LM3DIAN 28p | 7472 24p | 74191 70p | 4082 14p | BC173 8p | BF183 20p TIP3055
25" x 5" s1p | 1A/200v  27p M308N: - 64p | 1473 25p | 74192 45p | 4086 60p | §C182 8p | BF184 20p 1TX108
378 X § 60p | [A/400v  32p | (MIBON/ - B1p | 1414 gg: AR UL 89p | bc1s3 8p | BFIBS  20p | ITXIDY
: 2A/50¢  34p | LM3BIN 120p p |4 p | 8cise 9p | BFI94 8p 1TX300
i o Wt 20/100v  38p | NESS5  25p | 7476 28p | 74195  50p | 45]6 64p | BCIS6 © 13p | BFIS b | Z7xs00
BLOLLL P | 2A/200v 44p | NESS6 60p | 7480 35p | 74196 50p | 4518 65p | BC187 19p | BFI97 8p 2N706
PRESETS {Horizontal) 207400V 48p | TBABAIBII pqqp | 7485 60p | 74197 50p | 4520 65p | §C207 8p | 8F198 8p ZN1131
100 shew 1o 1 Mokm sp . | pioDES TBABOD  70p ;:gg g;v mgg lg:p 4528 55p | 8e212 10p | BF200 33p 201132
POTENTIOMETERS [carbon) BYI27 10p | TBABID 100p | 7491 m: P | IRANSISTORS BC213 10p ::§§§ 18p §::§3§
1 Kok o 2 Mohms logy/linear 2p | DMT 8p acize  azp | SE2l4 10p 14p
5Kohm to 1 Mohm log with switch  50p | 0A91 8 | m Tos B IO0  zp | Aciz  izp | BE2T 15p | RSB 2sp Tz
0A200 6 BC238 15 8F259 22| K1306
CERAMIC CAP (50V) 0A202 H3 T 10p | 7494 45p | 400) 12p | ACIZB  17p | gy osh | gen3s  1sp | 2H1308
22pF 10 50.000pF 3p | Iné1ss 4 401 10p | 7495 a4p | 4002 12p | 128/176 8303  25p | BFA4D  18p | 2H16I13
POLYESTER CAP [250V) 916 sp | 1402 10p | 7496 40p | 4006 68p | Mp 42p | 5328 16p | BERT9  18p | 2N171)
RS 2 P | 7403 10p | 7497  120p | 4007 14p | ACI4)  24p
01,015, 022..033. 047, .068..1uF  5p | 1N4001 ap | 74p 8C338 16p | 8FABD 22p 2N1893
G G i imo e ke Rl G| W
AL Wb | Nob &b |16 24| e asp 400 35p |ACISS  22p | Bcos  1ip | axes  zob | oians
“2‘" 200 | 1N4005 3P | Te01 24p | 74109 30p | 4011 12p | ACIT6 16p | gros7 11p | 8Fxse 27p IN2484
z P | Neoos  gh | J408 12p | 74110 46p | 4012 V2p | ACI8T  23p | goy3p  op | BFXST  20p | 2M2905
ELECTROLYTIC CAP (25V¥) IN4DDT ob | 7409 12p | 74118 75p | 4013 30p | ACI8B 20p | gryas 66p | BFYSD i5p 2N2906
1 uF 1o 47 uF 5 | wnsan  13p | 1410 12p | 74121 25p | 4014 80p | ADI49  65p | geys9  yep | BF¥SI  15p | 2M2907
66 uf; 100 oF | nssor o gap | 181 15p | 74122 33p | 4015 50p | ADIE!  35p | gey70  14p | BEYS3  17p | 2N2926
150 W 8 | 1xsa0z  %s mz 15p L 74123 40p | 4016 30p | ADIGZ  35p | gpyy 14p | BSX19  20p 2N3053
220 o % | N5404 20: 1413 25p | 74125  35p | 4017 S0p | AFIM - 23p | gpiis  30p | BSx20  18p 2N3054
30 11p 1414 45p | 74126 35p [ 4018 55p | AFH18 30p | gpj2 70p | BU205  130p 2N3055
e 14p | VOLTAGE 1416 24p | 74132 45p | 4019 40p | AFI25 22p | 80123 60p | 8UZ0B  150p 2N3702
1000 & 22p | RESULATORS 1417 24p | 74141 50p | 4020 S0p | AF126 22p | gp124 77p | oc2s 76p | 2N3703
" | J20H-05 40p 7420 12p | 74142 180p | 402) 60p | AF127 22p | gpi3t 35p | oc28 86p 2N3704
320H-24  40p | 7421 20p | 7414 45p | 4022 50p | AF139 32p | goy32  35p | 063s 36p 2N3706
DI SOCKETS 7805 60p 7422 15p | 74150 65p | 4023 12p | AF186 54p | gpi3s 30p | oC71 16p 283707
3 pa 0 7812 60p 1421 18p | 74151 45p | 4024 45p | AF239 40p | gpi36 30p | oc72 32p 2N3710
i IZF 7815 60p 7428 25p | 74153 45p | 4025 12p | ASYS53 33p | po137 30p | 0C84 42p 2N3T11
16 in |3p 7818 60p 7430 12p | 74154 50p | 4027 30p | ASY54 33p | g0138 30p | TIP29 40p 2M3772
18 e ‘ap 7824 60p 7432 20p | 74155 45p | 4028 45p | ASYS55 33p | sp139 30p [ TIP30 35p 2N3713
W p | 7905 80p | 7433 24p | 74156 40p | 4029 50p | BCIOT 8P | o140 30p | TIP3I asp 2N3866
2 pia 24p 1912 80p 7437 20p | 74157 45p | 4030 30p | 8c108 8 | gF115 35p | TIP32 45 23904
28 28p | 7915 s0p | 7438 17p | 74160 55p | 4035 60p | BC109 8p | srig7 250 | TiP3s  eoh | 2K406l
40 pin 40p | 7918 80p 7440 12p | 74161 40p | 4041 57p | 8C113 10p | gry173 np TIPI4A wp
7924 80p 1441 46p | 74162 55p | 4042 S4p | 8C11T 12p | gF178 21: TIP3SA 2303
= LINEARS 1442 40p | 74163  55p | 4043 54p | 8CI19 ° 25p | gpy9  25p | TIP3GA  290p
T10CN 30p 7443 40p 74164 50p | 4044 50p | BC14D 27p
oPTO/ | 7418 22p | 7444 60p | 74165  6op | 4047  80p | BCMZ  20p -
DISPLAY | 125" & 2" LEDs 747C-14  45p | 7445 64p | 74166 75p | 4048 50p | 8C143 20p dd 25p for plip
2M5777  50p | Red 9p | 748C-8  30p | 7446 50p | 74173 80p | 4049 25p | 8C147 8p
0CP71 70p | Green 13p | CA3011  gop |.7447 50p | 74174 60p | 4050 25p | 8C149 8p | i K |
ORPI2  70p | Yellow  [13p | CA3018  80p | 7448 50p | 74175 50p | 4066 35p | BCIST 8p s
oL704  100p | 125 Clif 3 CA3028A 85p | 7450 12p | 74176 50p | 4069 12p | BC1S8 8p
pL707  100p | .2 Clip 4p | CA3036 120p | 7451 12p | 14177 50p | 4070 12p | BCISY 8p | D DAD, LONDO 0
| | cA3046  75p | 7453 12p | 74180  40p | 40T 12p | 8C168 8p
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11 FOOK SFIVICE

How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please. Orders should be
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' BEGINNERSezmees

Beginners Guide to Electronics Squires £2.65
Beginners Guide to Transistors Reddihough £2.65
Electronic Measurement Simplified C. Hallmark £2.20
Electronics Self Taught Ashe £4.40

Beginners Guide to Integrated.Circuits Sinclair £3.15
Principles of Transistor Circuits S. Amos £4.75
Understanding Electronic Circuits Sinclair £4.10
Understanding Electronic Components Sinclair £4.10
Beginners Guide to Radlo King £3.15

Beginners Guide to Audio Sinclair £3.10

TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20

Active Filters £11.30

IC Timer Cookbook £7.50

IC Op-Amp Cookbook £10.00

Video Cookbook £7.00
TTL Cookbook £7.55

YAdvanced Applications for Pocket Calculators J Gilbert £4.20

Build Your Own Working Robot D. Heisman £3.70

Electronics and Photography R. Brown £2.30

Fire and Theft Security Systems B. Weis £2.0C

How To Build Proximity Detectors and Metal Locators J. Shields £3.90
How To Build Electronic Kits Capel £2.10

Linear Integrated Circuit Applications G. Clayton £5.40

5 Function Circuits Design & Applications Burr Brown £15.95

§ 110 Electronic Alarm Projects R. M. Marston £3.45

i 110 Semiconductor Projects for the Home Constructor R. M. Marston £3.25
110 Integrated Circuit Projects for the Home Constructor R. M. Marston £3.25
110 Thyristor Projects Using SCRs R. M. Marston £2.95

[ Handbook of IC Circuit Projects Ashe £2.30

g Practical Electronic Project Building Ainslie and Colwell £2 45

=TV AND HI-Fl==

Audio Handbook G. King £6.50

Cassette Tape Recorders J. Earl £5.25

Solid State Colour TV Circuits G. R. Wilding £6.35
Hi-Fi Loudspeakers and Enclosures Cohen £8.20
How To Build Speaker Enclosures Badmateff £3.90
Master Hi-Fi Installation King £2.80

LOGICmmm

H Logic Design Projects Using Standard ICs J. Wakerly £5.10
! Practical Digital Design Using 1Cs J Greenfield £12.50
H
E
H

RO TP S r——

Designing With TTL Integrated Circults Texas Instruments £9.05

How To Use IC Circuit Logic Elements J. Streater £3.65

110 COSMOS Digital IC Projects for the Home Constructor R. M. Marston £3.20
Understanding CMOS Integrated Circuits R. Melen £4.00

Digital Electronic Circuits and Systems R. M, Morris £3.50

‘MOS Digital ICs G. Flynn £5.10”

sent to: ETI Book Service, PO Box 79, Maidenhead, Berks. All prices include P&P.’

«é pereewss TEST INSTRUMENT S

NS SRS TDHAAILHDH 00000

COMPUTING

Microprocessors and Microcomputers B. Soucek £18.80
Microprocessors D. C. McGlynn £8.40
Introduction to Microprocessors Aspinall £6.40

Beginners Gulde to Microprocessors £4.70
Beginners Basic Gosling £3.35

- OP-AMP

Applications of Operational Amplifiers Graeme (Burr Brown) £8.30

110 Operational Amplifier Projects for the Home Constructor R. M. Marston £2.95
Experiments With Operational Amplifiers Clayton £3.40

Designing With Operational Amplifiers Burr Brown £16.65

Op-Amp Circuit Design & Applications J. Carr £4,00

Operational Amplifiers Design and Applications G. Tobery (Burr Brown) £7.40
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1

The Oscilloscope In Use Sinclair £3.10

Test Instruments for Electronics M. Clifford £2.40
Working With the Oscilloscope A. Saunders £1.95
Servicing With the Oscilloscope G. King £5.60

Radio Television and Audio Test Instruments King £5.90

»SERVICIN Gz

DO A

Electronic Fault Diagnosis Sinclair £3.20

Rapid Servicing of Transistor Equipment G. King £2,95

Tape Recorder Servicing Manual Gardner Vo). 1: 1968-70 £8.50
Vol. 2: 1971-74 £8.50

FM Radio Servicing Handbook King £4.80

zeerey COMMUNICATIONS =

‘Communication Systems Intro To Signals & Noise B. Carlson £7.50
Digital Signal Processing Theory & Applications L. R. Rabiner £23.80
Electronic Communication Systems G. Kennedy £8.50

Frequency Synthesis. Theory & Design Mannassewitsch £23.40
Principles of Communication Systems H. Taub £8.10

"THEOR Yoz

.
SRR TSGRy i Ao (LN 2

Introduction to Digital Fllteting Bogner’ £10.20

Transistor Circult Design Texas Instruments £9.35

Essential Formulae for Electrical and Electronic Engineers N. M. Morris £1.65
Modern Electronic Maths Chifford £6.70

Semiconductor Circuit EI T. D. Towers £6.40

Foundations of Wireless Electronics M. G. Scroggie £4.45

Colour Television Theory Hudson £6.20

Transistor Tabelle (Includes physical dimensions) £4.10
Electronic Engineers Reference Book (Ed. 4) L. W. Turner £27.70
Solid State Circuit Guide Book B. Ward £2.25

Electronic Components M. A. Colwell £2.45

Electronic Diagrams M. A. Colwell £2.45

Indexed Guide to Modern Electronic Circuits Goodman £2.30
International Transistor Selector T. D. Towers £6.00
International FET Selector T. D. Towers £4.35

Popular Valve/Transistor Substitution Guide £2.25

Radio Valve and Semiconductor Data A. M. Bell £2.60

Master Transistor/Integrated Circuit Substitution Handbook £5.60
World Radio TV Handbook 1978 (Station Directory) £8.00
Radio. TV and Audio Technical Reference Amos £24.85

TV Technicians Bench Manual (New Ed.) Wilding £5.10

Lo MISCELLANEOUS

Integrated Electronics J. Milman £7.90

Microelectronics Hallmark £3.90

Practical Solid State DC Supplies T. D. Towers £6.20

Practical Triac/SCR Projects for the Experimenter R. Fox £2.25
Printed Circuit Assembly Hughes & Colwelt £2 45

TSI LSO NHDIHRA BN

Fallen behind recent advances?
Just starting out?

Need a decent reference book?
ETI Book Service provides an easy
way of getting your hands

on the right title.
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SO WHAT, YOU MAY ASK, is the
advantage of an electronic dice over,
its conventional and inexpensive
plastic (solid state?) counterpart?
The answer is that, apart from
looking better (and being a better
conversation piece), the electronic
die or dice is very fast: it can be
‘thrown’’ and read in a fraction of a
second, compared to the several
seconds needed for the mechanical
item. That enables the rate.of play
of a game to be speeded up, and
consequently makes most games
more fun to play. The electric
die-dice is a particular boon to the
war-games enthusiast.

Our dice has a few unusual
features. It has only two
panel-mounted controls. One of
these is a two-way switch that lets.
you select either a single die or a
double die (dice) display: the
displays are naturally presented in
the conventional die format. The
other control is a push-button that
gives thé roll-and-throw action.
When the button is pressed the die
are rolled and the display is blanked
out. The die are thrown and
displayed on release of the
pushbutton. Once thrown, the die
are displayed for about seven
seconds, and then black out
automatically. When using the
device, you can roil-and-throw as
fast as you like: you don’t have to
wait for an autoblanking phase
between actions. The unit
consumes negligible current when
in the standby mode, so no on-off
switch is required.

The ETI die-dice is designed
around readily-available CMOS
IC’s. It is the most economically
die-dice circuit that we've seef so
far. It uses only five IC’s and eight
discrete components, apart from
‘the 14 LED’s and 8 limiting resistors
associated with the actual display.

Construction

Not much to say here. All the
electronics, except the LEDs, are
mounted on a singie PCB, so
construction should present no
problems. On our prototype we
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gamble: DOUBLE DIE

used red LEDs for the left-hand die
dispiay, and orange for the right.
Not a good idea: the orange LEDs
aren’t contrasty enough, and ar€e

difficult to read. Our advice is use e COM “QAT[]ON
red LEDs for both displays. any3 double firaber

Our prototype unit is housed in a

sloping-front Verocase. The PCB is ~ aspecified double
held in place by Sellotape sticky o total of 2 or 12
fixers. That's a good idea: it saves ‘ _totalof3or11
ggléing holes in the case and the ;?913; of 4 or 10
' > total of 5 or 9

- total of 6 or 8
Fig. 1. The random element in Double Die is seve_q 3§ :
comparable to the mechanical version. The A “any two numbers.
table on the right was compiled from ex- S L o E T
tensive practical tests and as you can see it - s ——o———

produces identical results to it's ‘solid
state’ counterpart.
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*} D1

]

IN4148

PB1

A 4

LEDS 1-7

- -

LEDS 8-14

e
c2
680n

R3 l_

10M

N
L +oV
4 10 3 . 71 . T
. 16
Ic3- -
12
5
8 13 15

470R

-
=3

5

13 15
NOTE:

D1 IN4148

Q1 BC214L

.

1C1 4093

1C2,1C4,4025
1C3,1C5.4017

. LEDS 1-14 ARE
STANDARD 0.2

Fig. 2. The complete circuit diagram of Double Dice, as you can see the component count is significantly lower than any previously
published design. ICs 3 and £ are 4017s arranged as divide by six, counter-dividers.

'HOW IT WORKS

"The circuit may be divided into three sec-*
tions; the clock-control and two identical
counter-decoder stages. IC1 handles the
control fuction and generates the clock
pulses to drive the 4017 counters IC3 and
IC5. The output from these in then decoded
to provide a conventional die display by IC2
and IC4. : do o °

When PBl is depressed the output- of
ICla goes high. This signal, inverted by
IClc, disables IC1d as long as the switch is
closed and Q1 remains off so no LEDs are
lit. During this time, C2 is charged to about
9 volts through D1 and the clock oscillator
IC1b is enabled.

Clock pulses are input to IC3, a 4017
configured as a divide by 6 counter-
ecoder. This is achieved by connecting
decoded output ‘6’ to the rest input. As the
outputs are numbered from zero, output ‘6’

3

"goes high on the seventh clock cycle reset-

ting the counter and providing six decoded
outputs which go high sequentially. The
rest pulse generated is too short to reliably
clock the second counter IC5 so one of the
decoded outputs from IC3 is psed.

When PBI opens, IC3 and IC5 which
have been cycling continuously will stop at
a ranndom position as clock oscillator IC1b
is disabled. The output of IC1 a will go low
again and this signal inverted by IClc
enables one input IC1d. The other input of
IC1d will be at a high level as C2 is still
charged and so its output will go low
turning on Q1 and the LEDs until the
charge on C2 leaks away through R3 after
about six seconds when the LEDs will

. extinguish. One or both displays will be

iluminated depending on the position of
SW1. If you wish to replace PB1 by a touch
contact, R1 may be increased to 4M7.

PARTS LIST

RESISTORS (5% all Va-watt)

R1 100k
R2 56k

R3 10M
R4 . 47k
R5,6.7.8,9,10, 11, 12, 470R
CAPACITORS

C1 470p
c2 680n
SEMICONDUCTORS

D1 IN4148
Q1 . . BC214L
(C1 4093
IC2. IC4 4025
IC3, IC5 . 4017

LEDs 1-7 red 8-14 yellow. standard 0.2""
MISCELLANEOUS .
PB1 push-button SPST
SW1 SPST

P.C.B. Varo-case to suit.
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PROJECT: Double Die

Fig. 3. Component overlay, note the orien- . (s
tation of the LCs. | d c

Fig. 4. Layout for the LED display, two are

required. ' = . $—0 ANODES
|

2

4
- )
S %\: g
d ] Fig. 5.
Diode matrix diagram
for the LED display.
N >
b a c

BUYLINES

There should be no probiem in obtaining any of the components used in this project. The ICs are common types
available from most electronics hobby shops.
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@ At lust, DIV HiFi which looks as if it isn't.

- o That's not to say it doesn't look like HiFi - just that it doesn’t look like the usual sort of
lnternut'nnul thing you have come to associate with DIY HiFi. The Mk3 outstrips and outperforms all
British made HiFi tuners, and most imported ones too. Certainly at the price, there isn't

one near it. But more than that, it looks superb . A small pic here would be an insult,
The PW Sandbanks Metal Locator: a kit based on this recently published design for |$0 send an SAE for details on the kit that looks as if isn't. It's something else.............

this uniquely effective type of metal locator is available for only £35.00 + 8% VAT.
The kit closely resembles the appearance as published, except that a close fitting

P N N N * Exceptionally high performance - exceptionally siralghtforward assembly
injection molded housing replaces the vacuum molded electronics box - to improve * Baseboard and plug-in construction. Future. circuit developments will readily
the enviromental suitability of the construction. Carriage for complete kits £1. piug In, to keep the Mkill at the foref of techni t

The New Catalogue - *'Tecknowledgey Part 2' *  Various options and module line-ups ible to enable an i I approach

Part 2 of the catalogue: by the time this advert reaches the press, part 2 should be on e vstem

sale. Sorry it's late, but it contains so many new and interesting things that we felt we
had to hold up production to include them. Part three by the autumn -and already

and now previewing the matching 60W/channel VMOS amplifier:

there are many new items to go in! Part one 45p, part 2 50p. (inc PP etc). % Matching both the style and design concepts of the MkIIl HiFi FM tuner
Radio I1Cs Discrete devices: more than ever: * Hitachi VMOS power fets - characterized especiaily for HiFi ications
TDA1062 HF/VHF tunerhead 1.95 BF960 B00MHz/2.8dB nf mosfet 1.60% * Power output readily multiplied by the addition of further MOSFETs
TDA1083  One chip AM/FM rx 1.95 BF961 200MH2/2.0dB nf .. 0.80* * VU meters on the preamp - not simply dancing according to vol leve!
I’[D)A:Ugg gno chip HiF/i' am/fm 1]’27!5 40822 FM RF amp 0.43* * Backed with the usual Ambit expertise and technical capacity in audio
A12 ne chip am/fm rx 75 | 40823 FM mixer 0.51*
g:;:;;;v ::.(:x’trgu ic :.:g 40673 Famous MOSFET 0,55*
d 25J49/25K133  120v/100W MOSPOWER 'I'h Pw h w w sw
Torcet  aM tnurIc a1 3 Zooon e Dorchester-LW MW, 5W.& FiM sterea tuner
AMOuUs system B

CA3189E  As 3089+ deviation mute LEDS:  the best ';';;:mw""zs,s,"m THE DIGITAL DORCHESTER ALL BAND TUNER

AF preamp, adj, agc 275 | Red 0.14 0.14 017 o With styling and
AN 7B e oveciS/N)I089 2.20 | Groen 018 016 020 dimensions to fit
TBA120 limiting amp+detector 075 | vellow 018 0.15 0.20 m q ith th t
TBA120S  high gain 100 | o oz DR 24 ———— 14.125 INfwITh, IETres
MC1350P  age'd IF preamp 120 | goaree DLl O : of AMBIT's new
MC1330P  synch AM/video detector 1.35 ;"f"j:g;‘s": ffz;lg':l:“:;'i“j‘,"'k‘g’m“:f"gs'“ range of tuner &
:E;;ge Iimit?:: ;:Ap;?:;?npp (l’gg for panel mounting 0.03 each o U U D D [] U D D [] D O Nhumunn audio equipment.

f ; ’ Misc. 1Cs for radio/audio applications 2
c Misc. 1Ls for radio/audio applications Y E .
Sggaunlcag;fgscgs&i" ™ 375 | U2378 6 LED bargraph driver 0.80* When the new range of OKI digital frequency display ICs was announced, the original
KB4412 Bal mixers, IF*ag: 258 g:&g:g :dsdtatdion touch xuvéeG;g :.:g' prototype of the Dorchester had been made - but since so many of you wanted to use the
KBA413  AM/SSB det. squeich,age 275 | pipiiaon, LW'MW“,;’V'\;T:;"FM e OK| frequency counterdispiay system with the Dorchester, we quickly designed a unit to
KB4417 mic processor 2.55 frequency readout plus incorporate the necessary facilities. The Digital Dorchester is designed in 19 inch form,
m‘é:ﬁgép ”’“‘u:::": ":‘b:Bh::"‘"“'l‘;'" ?;g clock, timers, stopwatch £14° and forms a perfect match for the other units in the range. if you don’t want to go to
y D oue - MSM5526  LW/MW/FM DFM with the expense of the full Ambit DFM1 module, with AM/FM/Time/Timers, then the MA1023

Multiplex decoders + noise blanker direct drive for LCD £11¢ lock modole oan beluted instead}s
MC1310P  popular PLL decoder  2.20 | TCA730  DC volume control 3.50 - ule can ! .
uA758 buffered 1310 2.20 | TCA740 DC tone control 3.50 The Dorchester has been described in PW Dec., Jan. and Feb. issues - but for those of
s:::("lgng {*CA PLdL:’“‘“'od 325 ¥g‘"°§g gc "‘p:' switch 3-50 you who may have missed it - it is an All Band broadcast tuner, covering LW/MW/SW

vr,?tp,:‘:::,mtfe::::m er 3.95 A_w ¢ modelswitch =0 and FM stereo in 6 switched ranges. Construction is very straightforward, with all the
HA11223  19kHz pilot cancel, low v'%’:%mmh I switching being PCB mounted - and the revolutionary TDA1090 IC used for AM/FM.
KBA4437 rﬁ:ﬁ;‘zg'%,ﬁ/x,ﬂom el like to here - but with advent of the new mark 3| The electronics for the radio section of the Dorchester remain unchanged at £33.00,

VCO kili facllity 455 | tuner ;V‘:?;“- ""'"‘ D°":"':'s'" .;""t'“:"i"i"ﬂ AF with 12.6% VAT. The hardware package, of case, meter, PSU now costs £33.00 + 8%

units, mbit offers you e widest choice ever, H N

ibssaa :g’:;x::;:ltxfrpr;\?:p 222 plus hardware and styling that matches the very with thefMA'lO'?; alva'lal?le for‘an Zx"? ESFOI\%Y. h q is £56.50 + 8% VAT
KB4423 ImulRncsbb utfer 253 | high standards we have set in this new range. For the fuily digital version, with Ambit . the price is 4 .

TERMS etc: CWO please, VAT on Ambit Items Is generatly 12%%, except where marked {*}

Catalogue part 1:45p, part 2 50p all inclusive. Postage 25p per order, carriage on tuner kits ’ 2 Greshum nnud Bre“twnnd Esse"
£3. Phone Brentwood. (0277) 216029/227050 9am-7pm. Callers welcome inc. Saturdays

300w LIGHTING CONTROL KITS TRIAC BARGAINS osc“_LoscopE msmmwnzu#“ waL

TD300K Touch Dimmer. ;0220 Plastic Case 400v
Dimming and on/off functions are controlled 6A5A ey ;g: FEATURES
B8A

by touch. Features include:

# No mains rewiring T9A %" —Response: DC to 5MHz.
* Switches on to preset 16A gop — Sensitivity: 100MV to’
brightness 20A 135: 50V/ division.

* Can be switched and
dimmed from many
locations using TDE/K

i kit making 2-way
switching easy.

**PRICE TD300K £8.99

— Fully calibrated time-base
circuit and automatic blank- =
ing.

— 100% solid state

25A . 190p
SCR (C106D) 5A/400V  38p
Diac o 18p

TDE/K £1.50 0.2" LE.D.S. — utilising 13 trans- [
Special Offer 10% di on any 4 lighting gfgez‘zo': yeilow (fojioned '107‘:’) sistors, 1 FET and 1 specially designed'
contollkits. _ DL 727 .5" display £1.50 time-base module. ) ) FROM STOCK
TSD300K TOUCHSWITCH & DIMMER combined (2 for £2.80) — Stabilised power supplies and active
One touch-plate for on/off. Small knob controls LCD 6" display 3% digit £8.10 R 3 £89 95
brightness. £5.50. LDR 5" dia. . . 50p sync circuits. ) . -
TS300K TOUCHSWITCH. Two touchplates ON/ | 555 24p 4 for 90p) — Rugged construction together with Add VAT £7.19
OFF. £4.30. 741 22p (5 for 90p) ortabilit Carriage £1.50
TSA300K AUTOMATIC. One touchplate. Preset LM3911 Temperature IC £1.00 IJ_ e Yensive _ excellent value and 9 |
time delay off. £4.30. AY.5.1224 £2.60 P EXPORT ADD £5.00
LD300K LIGHTDIMMER. £3.00. AY-5-123D £4.50 performance.
n ZN1034E . £1.80 FULL INSTRUCTION & OPERATING MANUAL
[ 1
. . :ﬁLAg(‘IJOG DVM lC 576-:2 SPECIFIC T’o s Fine Control — Variahis betweee sieps — inciudes time-saze
RIVIOW M A N calibratios pesition
Based on the 7106 single IC 372 digit DVM the g‘cf;gi 13:: s ariery —widreal — oa ol romas
kit contains a PCB, res- 2N3819 . ... 20 VERTICAL AXIS (Y) ’M'"°"".‘."i'f."‘.'?.".f extornat
j istors, capacnors pre- n.n.:u.. Sensitivity — Ilth/lmxm Synchronisation Level — Cesliaves !rem pesitive 1o
-4 sets, ‘I(‘i znd (I) 5" gquld [ Bandwidth (betwoen 3dB points) — m:-s.uzo nepative.
crystal display. Com- » n n Input Amnumr—lunbruled)—! 210p:0.1.0.2. 0.5
e ponents are also in- / ! 1. 2.5, 10. 20. 50V/div :',?;ﬂ:,‘“"!.‘! 5z b0 0
gau iedD'\;)Me r:(g‘bl‘e 'Ee Standard 240V mains primary :"W,,: I'm”d":e.,l_'.'/“:..' L porEg -
S 1o oe 100mA secondary oA CATOATA
modified to a Digital 6-0-6V 85 HORIZONTAL AXIS (X} —3* cawed disglay-siegie baam
Thermometer using a 9.0.9v ) B Defiection Sensitivity — 0-400mV/dhisien ~ Wozimum igh weitage— TS0V
single transistor as the- R - 90p Banewih betwoen 34 pomis - | W 350KHz Pt with 10 sectiva, i ftr graticets
ensor. ONLY £21.99 : - 95p Gain Controi—Castisvess PHYSICAL DATA
/ 5 0 ADD A . Input impedance | Dimensions — 15¢a [l]xz!) Scm tw)x 28cm |d]
Input Yoitage-Max — GO0V P-P 8K
Switches any apphance of up to TKW on and off at preset times once a day. KIT TIME BASE
- . containg AY-5-1230 Clock/Appliance Timer IC, Swoep Range (Callbrafed)—100masc/div 1o 18 sec/afv
0.5 LED disptay, mains supply, display drivers, 5 sleps
switches, LEDs, triac complete with PCBs and full
i instructions. £14.90 Also at 248 Tottenham Court
ite box (5 x131x71mm)—dnlled £2.50 Road, London, W.1.
P undrilied €2.20 Road, London, W.2 .
N Ready-built £22.50 301 Edgware oa onaon,
E—— -
PLEASE ADD 8% V.A.T. (#12%:%) TO ABOVE PRICES
QUANTITY DISCOUNTS ON REQUEST. ADD 250 POSTAGE & PACKING. MAIL ORDER ONLY ”EN 5 :::4";?’“ to: He:‘l:;yls R?’dlﬂ e
ware . Lonaon
T.K. ELECTRONICS (ETI), 106 Studley Grange Road, London W7 2LX y T 3 53311668 ENGLAND
Tel. 01579 9794 RA0L e ludl
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Since AMBIT introduced the *“One Stop Technology Shop” to our service, we have been pleased to see just how many users of
electronic components appreciate our guarantee to supply goods only from BS9000 approved sources. More than ever, professional
and amateur electronics engineers cannot afford to waste time on anything less than perfect pedigree products.
i e TTL :Standard AND LP SchottkV
(D3000 C(MOS |Micromarket siaswo TTL :Stundar tho
e ‘N P ‘N’ °'LSN’ ‘N LSN’ ‘N° 'LSN’ LSN
7 8216 1.95 | 2114 €1 N LSN
AR AR AR e o B e R -l 1 A ot S
.50 | 8228 ————=| 7401
4002 | amb [ aoed | 'oop |4328 | 102 fes20p €6 | g25g 2;;2 Develooment | 7a02 14 | 207463 74132 73 | 7874190 115 | 92| 74379 130
2007 | 180 | 4087 | a00m |45 o 16850P 275 [g55 40 |MEKE800 €220 | 7403 14 | 20[7470 28 74133 29174191 74386 37
=2 || 00|32 6810p 4 | 3E JES ~|TxB0 €306 [ 7404 14 | 2a)7472 28 74136 40 |74192 105 | 180| 74300 140
4008 gz 4068 | 280 |4531 | 1410|652 3, 'Lm AMI, Sgnetics | 7405 18 | 267473 32 74138 6074193 105 | 180[ 74305 139
4010 | 5ap |4070 | 205 |4s34 | e14p | B0BOseries o S 40 |1 Intecsl, 00 R * S 8 || S s % ) Bot R
4011 17p | 4071 20p | 4536 Jaoz 8080 6,30 |2n12 Py | [RouBesE @R 40738 1475 S5 RO |17, Ao 7::35 99 | 110 438 180
4012 | 176 |a072 | 20p |as38 | 1son | %22 230 1357 fs 7408 17 | 2417476 37 74142 265 7 74399 150
5o | 4073 | 20 o 4027 €578 7408 17 | 24 |7478 74143 312 74197 85 | 110 74445 92
praf 529 o7 200 = || B 7410 15 | 24 |7480 48 74148 312 74198 150 74447 20
g || B || 2H Op | 4541 | 1410 7411 20 | 247481 86 74145 65 74199 160 74490 140
b S0oRjo D |(C28 || D "nltu e “E s 7412 17 | 24|7482 69 74147 175 74248 90 | 74668 110
o | B2 ISR el || & 7413 30 | 52]7483a 74148 109 74249 93| 74670 249
B | &85 || 28|15 || S 7414 BV |130 7488 97 724150 99 74251 90 [misceLLgny
as || BB |l D || || B NEWLOWPRICES || 7415 24 |7485 104 | 98 |74151 64 | 8474263 106 |uEsss  hop
2021 | 52 (4982 | 20e |4355 | ,iib || 7800 series UC T0220 package TA all 95p || 7416 30 7486 40 74153 64 | 54 |74257 108 |Nesse 780
4023 170 | 4086 g;g 4858 ||7§ 7900 series UC TO220 package 1A all £1 7417 5“0 2 ;:gg 2‘;3 . ;::gg g‘j . ;:728 4‘;3 NESS58 , #B0p
2028 | 765 |a0es | 150 14555 | 3sep || 7BMUC series T0220 package %A all 90p || 7420 16 | 2417980 33 ) 80 Fce 80 | 10 | 74560 429 icmr217 9500
26 | 170 |4003 | 50p |4560 | 2180 || 78LCP series TOS2 100mA u 35 4187 67 | 55 1CM7208 1495p
06 | 1600 | 4094 | 1900 |4561 | ‘esm oLl all e ] 7a22 24 | 24f7a92 38 | 78)7410 o | 14261 353 icLio6CP -
4027 | 55p | 4096 | 105p | 4562 | 530p || L200 up to 3A/adjustable V&A 195p | 7423 27 & | & S o 14260 \201ieo ovm ic
:g“ ‘779 :gg ?:gp :gg ;g?" 78MGT2C %amp adjustable volts  175p 7426 36 | 27|7495A 65 | 9974160 82 | 13074275 2|, o nvmgisﬁ'
4029 11000 14098 | 1aop |48 | 210 || 10MGT2C %amp sdjustable volts 175, w21 27 | 29|rass  s8 |10 [7alel 92 | 78 ra2r 52 P
403y | 250p |4160 | 90p |a572 | 250 || 723C precision controller 65p ;:gg 5:-‘; 33 ;:?‘7)0 }?g e iRo20 e ;:;gg ‘gg 3% dign LCD
4032 1190 [41e2 | aop |4250 | 576> || MAINS FILTERS FOR NOISE/RF! ete 7432 25 | 24|74104 63 74164 104 74293 g [dupiay 11500 |
4034 | 2000 |4163 90: 4582 \622 1 amp in IEC connsctor £4.83 7433 4p | 32174105 62 74165 105 74295 120{ i o 20650
4035 | 120p |4174 | 104p |a583 | B4 S amp in ‘wire in’ case £3.87 7437 40 | 24 |74107 32 | 3874166 74298 100 -
036 | 2 @175 | ‘95 {4584 | 63 || NeESOA 73 ' 7438 33 | 2474109 63 | 38 |74167 20 74324 157 [ICM7216 - 8 digi
: 7 ‘50" 4194 9 4585 @o" 2 7440 17 | 24 |724110 54 74168 74325 242 |10MHz DFM/
03 008) a4 250 o 7441 74 74111 68 74169 200 | 74326 247 [timer £19.82
o3 1ose ‘3; 230 ] 7462 70 | 99 |74112 88 74170 230 | 200 |74327 237 |ifor LED €.Cath)
40 50p P non-consumer 7 segdisplays| 7443 115 74113 38 | 74172 625 74352 100{SCALAR ICs
LT || &2 |3 =0 7448 112 74114 38 |74173 170 La5es 100 [3e e e s
o | e 1420y | s [fmos o |imazen  eep | 043" High Efficiency HP: | 7445 o4 74116 198 Mie 87 | 120 74362 715 [5620 1 Sombs
4043 | 885 |4508 | 2480 | Ca3120T  o0p| LM34BN  186p | 5082 7650 red CA oY & Jans v 74176 75 s o g9
a04s | 80p {4510 | 990 | Ca3ra0€  a3sp| LM3SOON  60p | 5082- 76583 red CC Jaas 56 | oa|ra120 118 74177 18 7:357 43 [esnaonC 780n
4045 | 160p |4511 | 1890 | Ca31a0T 725 TOSHC 105 Gap | 5082 7660 yelow CA| .0 1 J400 e[k ik Y & 74357 33 ]11co00c 14000
4046 | 1300 |4512 | 985 | CAIlGOE  Gon| 709PC dd 36p | 5082 7663 yeliow Cc [ 3330 1443, B Jaret s | 3s0 |7a358 4918618 new-divide
4047 99p [4513 | 206p ] CA3160T 99p| 7'0HC 105 650 | 5082- 7670 qreen CA 74123 48 78182 160 by 100 or 10
4048 | 60p |4514 | 260p 710PC di 59p | 5082 7673 green CC 7451 17 | 24 74374 77 ltor 120/60MM2
! 74124 74183 210 60
4049 | 650 |4515 | 300p | Op ames M = 453 17 74375 505
4080 | 5% |4516 | 125p 5[123EN . 650 10.3” Standard HP 7454 17 74125 38 | a4 {74188 135
50 LM301AN  30p 41CH 105 660 | 5082. 7730 red CA BT AR TR — "
4517 382 147p [ The ICL7216BIPI is stitt the cheapest way to make e full 8 digit/ 10MHz frequency counter/timer,
4051 65p P 741CN 8d1 27p | 5082. 7740 red CC C : A i "
4062 65p | 4518 103p LM308H 121p 747CN 70p v A N and with 10 extarnal components + display - it is aiso one of the simplest. For £19.82, it takes a
4063 85p | 4519 57p | LM308N 970 | 748CN 36p 0.5" Fairchild {ot of beating. The mains fiiters have been axtended now to include a 6amp (EC version at £5.10,
1 4520 | 100p | LM31BH  278p| nEe3g T 12Cp | FNOS00 red CC 150p and with the amount of slectronic noise on the aversge supply [next door’s fridge, for instance) it
4054 20p P D
4065 | 136p '] 4521 | 236p LM318N  224p| nes3iN 1050 | FNOSO7 red CA 150p is a reslly worthwhile sddition to sny sensitive equipment. LPSN TTL now includes many more
TERMS: CWO pse., VAT to ba added at 8% linland), pp 26p per order. When ordering from the of latest types, all - of course - are sbeolutely prime first quality types. And don t forget our range
OSTS and Ambit - a single combined remittsnce and pp chargs is sufficient. Account details OA. of OPTO displays includes Hewlett Packege high efficiency 0.43"" types in all colours - renowned
28 the finest quality in the market. For other types of component - discrete LEDs, radio and audio
devices, tuner modules, kits etc., see our other advertisement for more details - or send for the
res nm nu Y ren wnn Y sse". AMBIT catalogue system. Part one (45p) includes detsils of our background ‘standard’ items, end
the new part two includes aii the Iatest i { and P o, plus » nﬂwn on OSTS,

ELECTRONIC MAIL ORDER
All full spec. devices
CLOCK LIQUID CRYSTAL DISPLAY. A high contrast (black digits on light grey background). 4

digit dock display. Supplied with edge connector for easy solder connection. Digit height 0.5"
Display has P.M.. alarm on and Snooze indicators. Suppliad complete with data at only £8.95,

New Self-Contained!

kv

Catalogue number 206

12" Monitor for

3] POLAR!

Polaroi

G FILTER MATERIAL. A lightly tinted polarising filter material, manufactured by

in 0.006"* plastic film. Any size cut, from 1 8q. inch to 8 maximum size of 19°* by 250 feet
Our price — ony

square inch. Catalogue number 701

- Your Micro...

‘Uncased
B

W

-£60

as above
but CASED £85 +var & PP

The unbeatable
CROFTON 6800 MICRO
is probably the best
value for money today

POWER SUPPLY £20 EXTRA +VAT & P/P

% Including
Tiny Basic and
on board Prom

Programmer

— KIT* —

£220

+ VAT & P/P

Crofton Electronics Ltd.

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX Telephone: 01-891 1923
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2p per

DIGITAL ALARM CLOCK MODULE. Not a kit, but a factory built module complete with half-inch
LED display. All you need add to give a fully functional clock is a miniature transformer and time
setting switches. Sleep, snooze and alarm output. With data only £8.850. Cslalogue number 205
HEAT SINKS. Two types i E: i but in diti Most still contain &
power transistor (condition unknown). "Xmas tree’ type (92 x 66 x 35mm). Catalogue Number 705,
20p each. Rectangular type {130 x 63 x 32mm). Cataloaue Number 706. 30p each. Due to the
weight of these items, pleass ADD EXTRA 25p PER HEAT SINK for post and packing
DIGITAL MULTIMETER CHIP. This MM5330 d.v.m. chip can be used 10 build a high accuracy
d.v.m. or panel meter. Has auto polarity and over-range indication. Supplied with data and circuit
Requires some additional circuitry. Only £3.96. Cat. Number 404
LED CLOCK DISPLAY. A superb 24 hour LED clock dispiay with 0.8" high digits. Display panel is

catl a i A snip st only £3.88. Cat. Number 204
& DIGIT L.E.D. DISPLAY. A common cathode 6 digit 7 segment L.E.D. display from Texas
Ir;gumnms, Multiplexed with built-in bubble magnifiers. Digit height 01.". £1.00. Cat. Number
3

CALCULATOR KEYBOARDS. Two mulif;
£1.00 the pair. Cat. Number 101

P.U.T.’s. Four MEU21 Prag ble Unij T (Electrically similarto 2N6027). Lots of
uses, long delay timers, oscillators. phase controllers and many more. With data and usage sheet. 4
for 80p. Cat. Number 402

8 DIGIT MICRO L.E.D. DISPLAY. Built on top of a 16 pin dual in line package this 7 segment
display has 5 bright 0.09" high digits. Tarrific value for only 78p. Cat. Number 308

10 HYBRID CIRCUITS. Now miniaturise your home produced PC8's with these 10 hybrid circuits,
each containing 8 resistors and 8 capacitors. Useful values. 10 hybrids for 80p. Cat. Number 801

8 DIGIT LIQUID CRYSTAL DISPLAY. This calculator style L.C.D. has 0.33" high digits with R.H
decimal points and overflow indicator. White digits on clear glass. With data £2.98. Catalogue
Number 302

2102 MEMORIES. Now at a new low. low price. These MM2102. 1024 bit static RAM's are
offered for only 88p. Supplied with data sheet. Cat. number 102

CALCULATOR CHIP. An MM5725 calculator chip, offered for only £1.00 (not compatible with
calculator keyboards offered as Cat. Number 101). Order Cat. Number 103

keyboard

key action. Only

Unteeted Iteme
DEFECTIVE CALCULATORS. A production line reject calculator with lots of accessible goodies
inside. Detachable keyboard. dispiay, case and PCB with approx. 25 transistors and 2 calculator
chips. Not much wrong with same we tested. A bargain at only £2.50, Cat. Number 104
CALCULATOR TOPS (Untested — 50 no guarantees). The upper half of two hand held calculator
cases with integral keyboard Ex-equipment but behieved to be o k. Only 80p the pair. Catalogue
Number 105

Satisfaction guaranteed or return for replacement or refund
New Spring catalogue now available. Send medium sized s.a.e. for your tree copy
Postage and packing please add 25p
{Overseas orders add 60p)
CODESPEED, P.O, Box 23
34 Seafiekd Road, Copnov, Portemouth, Hants., PO3 587




Microcomputer Programming.
6502 Zaks — £7.95

A superb introduction to the techniques and tricks of
programming the 6502 micro, used in the APPLE, PET,
ACORN, SYM, etc. Completely self-contained, it can be
used by the novice to learn programming, or anyone
who wants to make more effective use of the 6502.

Basic, Basic — J. Coan — £6.50 and
Advanced Basic — J. Coan — £6.00
These two books give you the complete picture of the
Basic language. Both texts begin with short, complete
programs and progress to more sophisticated problems.

Basic with Business Applications —
Lott — £8.40.

An excellent introduction to Basic for the small
businessman.

The First Book of Kim Butterfield Etal.
ad — £7.16 _

Games system programmes, how to expand your Kim —
essential reading for the KIM freak. '

Programming Proverbs

Ledgard — £5.56

An excellent littte book. The principles of good pro-
gramming with numerous examples to improve pro:
gramming style and proficiency.

The Design of Waell-structured and
Correct Programs — Alagic and Arbib
— £10.24

This text synthesizes ten years of research in top down
program design and verification of program correctness.
It shows how these techniques may be used in day to
day programming with the Pascal language.

57 Practical Programs and games in
Basic Tracton — £6.36

Programs for your APPLE, SORCERER or PET including
an excellent Star Wars game.

Computer Lib — Nelson — £5.95

The classic work on all computers big or small, it brings
the reader through the past ten years and into the next
ten years of science.

Chess Skill and Machine — Frey —
£11.84

The classic work on computer chess. Including the
intimate details of one of the World's strongest pro-
grams — Chess 4.7

How to Build a Computer Controlled
Robot — J. Loofborrow — £6.36

This book details the step by step directions for building
a computer-controlled robot named “"Mike'' controlled
by Kim-1 microprocessor, photographs diagrams and
tables help to direct you in the construction. ~'Mike™
moves under his own control avoiding all objects placed

) BUY IMY LIGHT READNIG AT

MICRODIGITAL

Star Ship Simulation — Garret —
£5.10

Everything you need to program the ultimate star game
complete with a control console connected 10 your
computer.

The First West Coast Computer Faire
— £9.56

A mine of hard to find information on such diverse
subjects as computer music, bit-slice system to
implementing high ievel languages.

Practical Microcomputer Program-
ming: the Z80 — Waeller — £23.96

A much needed text on the techniques and tricks of
programming the Z80. Includes complete listings of
powerful Editor/ Assembler and debugger.

A Guide to SC/MP Programming —
Drury — £4.00

Essential reading for the MK. 14 owner! Deals with
programming the SC/MP at a level anyone can under-
stand.

Microcomputer Problems Solving
using Pascal — Bowies — £7.84

Pascal 1s rapidly becoming the language of the future!
The author pioneered its implementation on a Micro-
computer and as such is uniquely qualified to write this
text. A superb book!

Pascal user Manual and Report —
Wirth — £5.52

The official reference manual of Pascal.

APL — on Interactive Approach
Gilman — £9.50

An-industry text on this powerful, interactive language.

SARGON — Z80 Chess Program D.
and K. Spracklen — £11.96

An excsllent, well documented 8K chess program, it
won the 1st microcomputer chess championship with
5/5. The book contains a source listing and quite
incredibly detailed annotation. Essential reading for
anyone planning 1o write their own program.

Computer Data Directory — £3.98

Hard to find information on the Stateside scene.

Small Computer Systems
Handbook — Sol Libes — £7.16

A_practical introduction to the personal computer by one
of American’s leading authors.

MERSEYSIDES MICROCOMPUTER SHOP

Microdigital sell the widest range of Microcomputer
books in the Country — backed up by a return of post
service!
We accept Access and Barclaycard and welcome
telephone orders at any time of the day.

BOOHWLUODRIM

Basic and the Personal Computer
Dwyer — £10.36
An excellent introduction 1o the programming language
Basic as it applies 1o the Personal user.

Basic Computer Games — Ahl £5.50
102 Games for your APPLE, SORCERER or PET
complete with listing and sample runs.

Games Playing with Basic

D. Spencer — £5.56

In game playing with Basic the author writes in a non
technical style allowing almost everyone to understand
computerised game playing. He includes the rules of
each game, how each game works, illustrative
flowcharts. and diagrams, and the output produced by
each program.

Game Playing with Computers

D. Spencer — £13.56

Sharpen your programming skills with this collection of
over 70 games, puzzies and mathematical recreations.

* The book includes over 25 game playing programmes.

The Cheap Video-cook book

D. Lancaster — £5.10

Techniques of cheap video with complete hardware
designs and debugged software fora 7 chip V.D.U.

TIF Workbooks 1-5 for PET
The information commodore does not tell you. Abso-
lutely essential for the PET owner.

1. Getting started with your PET £3.00
2. PET stnings and arrows £3.00
3. PET graphics £3.00
4. PET cassette £3.00
5. PET miscellaneous £3.00

The best of Byte Vol. 1

Reprints from the first year of Byte magazine —
hardware reviews, hardware designs, and ‘how to do it’,
software.

What to do after you hit return —
£7.00
PCC'’s first book of computer games in BASIC.

The best of Micro Vol. 1 — £6.95
Reprints of the first six issues from MICRO: The 6502
journal.

Hard to find information on

KIM

PET

APPLE

AIM — 65, etc.

Phone in your
Access/Barclaycard
Number on

051-236-0707

or complete
this order

OPENING HOURS: $5.30 Mondey to Seturdey.
Friendly, sxpert staff siweys
on hand!

I ENCLOSE:

CHEQUE/POSTAL ORDER NO.... ... ...
BARCLAYCARD NO........
ACCESS CARD NO.
NAME .
ADDRESS.

in his way. Stops, starts and changes direction on voice
commands.

form r
o

Scientific and Engineering Problems
Solving with the Computer — Bennett
— £15.96

A superb book — the exercises run the gamut from I

random process to the dynamics of motion, frorg entropy
in laguage to the Watergate problem, you'll discover
BASIC applications in lasers, and in the Fourier Series,
and the law(!)

COMPLETE AND POSTTO

C o nchude YR ' : ~r EglﬂR SWIC
‘\XIA‘Twénd Cariace ;@1‘ MICRODIGITAL LTD LIVERggOVLW'LzKO%TJRTEEEM-236 0707 I
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ETIPRINTS are a fast new aid for pro- ETIPRINTS are made from our original
ducing high quality printed circuit artwork ensuring a neat and accurate
hoards. Each ETIPRINTS sheet con- board. We thought ETIPRINTS were
tains a set of etch resistant rub down such a good idea that we have
transfers of the printed circuit hoard patented the system (patent numbers
designs for several of our projects. 1445171 and 1445172).

PARTS LIST

Shown below is the listing for Earlier sheets are available,
the last year's ETIPRINTS. ring Tim Salmon for details.
003 Race Track Game Jan 78 010 Bench Amplifier 016 Stac Timer
Hammer Throw Jan 78 Freezer Alarm Project Xhatch Gen Sept 78
Freezer Alarm Dec 77 Marker Generator Book Wheel of Fortune
LED Di Si
004  Metal Locator Mk Il Feb 78 Watchdog (2 PCBS) *
Ultrasonic Tx/ Rx Feb 78 Stars & Dots PSU 017 Complex Sound Gen
5 Watt Stereo Amp (modified) Jan 77 Tele Bell Extender Oct 78
Metronome Feb 78 011 Noise Generator Power Bulge
Shutter Time Feb 78 General Preamp
005 Op-Amp Supply (F:I::nh Trr:gg:er %ro;ict 018 RF Power Meter Oct 78
Frequency Shifter Mar 78 Activ‘()eaCrossover S("o Proximity Switch Oct 78
LCD Panelmeter (2 PCBs) x Audio Oscillator (2) Nov 78

Light Dimmer (3 times)

. 012 Disco Lightshow Project 019 Car Alarm (2) Dec 78
008 gr;)nfpSwltched Stereo Simulator Book Wine Temp (2) Dec 78
From Experimenters " Electronics Digital Thermometer Six . Curve Tracer Dec 78
P.S.U Tomorrdw e
) 013 Amplifier Module )
555 Boards (twice Amg“_f;er e Book 020 ’\D/;gga: Tacho ja: ;g
007 Star Trek Radio May 78 Equaliser Six o Yo 79
CD ignition May 78 Equaliser PSU 9
CCD Phaser May 78 )
White Line Follower April 78 014 Skeet Game 021 Tape Slide Synch
Sweep Oscillator Project Tape Noise Limiter Feb 79
008 Tank Battle Burglar-Alarm Book Light Tacho
Helping Hand May 78 GSR Monitor Six 9
009 AM/FM Radio 015 UFO Detector July 78 022 Logic Trigger
Bridge Oscillator June 78 Torch Finder (twice) July 78 Power Meter Mar 79
CMOS Stars & Dots Etiwet (twice) Aug 78 Headlight Delay (x2}

HOW IT WORKS

ey

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

BUY LINES
ORDER TODAY

Send a cheque or P.O (payable to ETI Maqgazine) to

ETI PRINT, ETI MAGAZINE
25/27 OXFORD STREET, LONDON W1R 1RF

INCP&P
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Microcomputers from the world's largest
fulllme manufacturer

Abacus
Computers Limited

62 New Cavendish Street
LondonWi1Tel: 01-580 8841

The Byte Shop Ltd

426-428 Cranbrook Road,

Gants Hill, liford, Essex
Tel: 1-518 1414

Calderbrook
Technical Services

1 Higher Calderrook

The C2-4P
Mini Floppy

20K RAM
Basic + Assembler
Personal, Games, Small
Business & Educational Disks
Q0K Mini Floppy Storage
Printer Interface
OS 65D V-30 Operating System
International Distributors:
American Data-Home and
Office Computer,
1030-15th Street, N.W., Suite 300,
Washington, D.C., 20005
Tel: (202) 466—6612
Telex 64405
See your nearest auth-
orised dedaler for full
price list and
catalogue, of
Challenger LI I,
series.

Littleborough Lancs Mutek
Tel: (0706) 79332 Quairry Hill, Box Corsham

Wiltshire SN14 9HT

COMP Comput .
Duntionents Tel: 0225-743289

14 Station Road Thames Personal

New BarmnetHertlsENS1QW Computers
Tel: 01-441 2922 13 Wilmot Way Camberley

Linn Products Surrey Tel: 0276-27860

235 Drakemire Drive U Microcomputers
Castlemilk Glasgow PO Box 24 Northwich
G45 957 Scotland Cheshire CW81RS
Tel: 041-634 3860 Tel: 0606-75627
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FEATURE

HOW IT WORKS
AM & FM RADIO

Gordon King manages to dispell a few rumours about a very widely misunderstood
subject, Radio. Such diverse subjects as Varicap Tuning and Stereo FM are clearly

explained.

OF THE TWO sound broadcasting systems the AM
(amplitude modulation) system is capable of far greater
range of reception than the FM (frequency modulation)
system. This has nothing to do with the type of the
modulation but is related to the carrier frequencies
involved. FM sound radio uses a part of the VHF (very
high frequency) spectrum called Band Il and covering

approximately 88 to 108 MHz, though all of this is not yet.

used in the UK specifically for entertainment radio.

AM radio broadcasting occupies the long, medium and
short wavebands which range respectively from about 50
kHz (6,000 metres) to 600 kHz (500 metres), 600 kHz to
1.5 MHz (200 metres), and 1.5 MHz to 300 MHz (1
metre). Conversion from frequency to wavelength merely
involves dividing the propagation velocity (virtually 300
metres per microsecond) by the frequency, or from
wavelength to frequency by dividing the velocity by the
wavelength.

With increasing carrier frequency the waves tend more
closely to follow the laws of light, and at VHF they
emanate from the top of the transmitting aerial in rather
the same way as light is radiated from the top of a
lighthouse. They are less affected by obstructions,
though, and are more prone to diffraction and refraction
than light which to some extent allows them to pass round
obstacles and penetrate walls, etc, but this accommoda-
tion is diminished at even higher frequencies. The recep-
tion distance of VHF waves, therefore, is limited to a little
in advance of the ‘line of sight’ distance between the
transmitting and receiving aerials, the extra being pro-
vided by atmospheric refraction and diffraction round the
curved Earth.

On Reflection

However, VHF waves are less reflected back to Earth by
the ionosphere, and most wave energy skyward-bound
penetrates the ionosphere and vanishes into space —
which is just as well for space communications! At the
lower AM broadcast frequencies the ionosphere acts more
like a ‘'mirror’ to the signals, which not only prevents them
getting into space but it also reflects them back to Earth
over ranges far in advance of the ‘line of sight’ distance.
World-wide reception is thus possible by the waves
undergoing a number of "hops’ between ionosphere and
Earth.

At certain frequencies ionospheric reflection is en-
hanced as night falls which means that signals well
outside the basic reception range appear and are likely to
cause interference with the signals from wanted local
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Fig. 1. Impréssions of modulation (not to scale). (a) carrier wave,
(b) single-tone modulation signal, (c) AM waveform, and (d) FM
waveform.

stations. To some extent this is avoided by an internatio-
nal agreement of wavelength spacing; but because there
are so many medium-frequency stations to take account
of the spacings cannot be very wide, so to reduce the
effect of interference the bandwidth of AM receivers is
restricted, as this attenuates or deletes the higher-order
sidebands the quality of the reception is impaired. This is
not necessary at FM because the stations can be
adequately separated in Band |l without the fear of distant
stations producing signals which could interfere with
those of the wanted signals. Moreover, FM has a far better
immunity than AM so far as this sort of interference is
concerned.

The FM system, therefore, is capable of far better audio
quality than the AM system as it is currently exploited. It
also carries an additional channel of information for stereo
reproduction and is thus a "hi-fi" broadcasting system asp
will be explained.
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Y Fig. 2. AM and FM sidebands basad on 15kHz f_. (a) two pairs
’ only of AM sidebands, and (b) multiple pairs of 'FM sidebands
based on modulation index of 5 (e.g., f,, 15kHz and F, + 75kHz).
These diagrams show that to accommodate all the significant
40 — pairs of sidebands an FM receiver requires 8 times more
T L bandwidth than an AM receiver.
=]
3 -
o 30—
g | 15kHz
< | 4 ' 4
> 3 SIDEBAND
2 20 5 C PAIRS 5
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o >
10— 6 . etC, —— 6
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1 |
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r 240kHz :l
. l«— CARRIER
Sidebands
Audio information at AM is carried by the carrier wave
being caused to change in amplitude in sympathy with the /—?SkHz
sound. The stronger the sound, the greater the amplitude V/
change; and the higher the audio frequency the faster the )/—
rate of amplitude change. o
At FM it is the frequency of the carrier that is altered in UPPER LOWER
sympathy with the sound. The stronger the sound, the SIDEBAND SIDEBAND
greater the frequency change; and the higher the audio
frequency the faster the rate of frequency change.

It is always instructive to look at a carrier wave
modulated by a single-tone audio signal, as in Fig. 1,
where at (a) we have the carrier, at (b) the modulation
tone, at (c) the resulting AM signal and at (d) the resulting
FM signal (not drawn to scale, of coursel).

100% AM occurs when the carrier amplitude dissolves
to zero at the troughs of the modulation envelope. If the
modulation level is increased beyond this point very
severe distortion sets in owing to the carrier holding at
zero for a period of time. With FM sound broadcasting
100% modulation is said to occur when the change in
carrier frequency is = 75 kHz on audio signal peaks. This
is called the deviation frequency (f ). It is noteworthy that
with 625-line TV sound, which is also FM, f,is + 50 kHz
for 100% modulation. With stereo the total f, includes
both the mono and stereo information, the latter occu-
pying approximately 10% of f;, so that approximately
+67.5 kHz is available for the mono part.

Modulation

When a carrier wave (f) is modulated sideband signals
corresponding to every component frequency of the
modulation signal (f,,) result. With AM and a pure single-
tone f,, upper and lower sidebands at f—f, and f .+f,
occur, as shown at (a) in Fig. 2. With FM the resulting
sideband structure per pure single-tone of f,, is far more
complicated, as shown at (b). At 100% AM each of the
sidebands is 50% greater in amplitude than that of the

36

fc—fm fc fc+fm

e~ 30kHz >

unmodulated carrier; but with FM f, as well as f,, deter-
mine both the amplitude and number of the sidebands.
Ratio fs/f, is the modulation index which has a value of
five at full deviation by the top audio frequency (15 kHz).

Fig. 2 (b) shows that FM yields a sideband structure
which spreads out either side of the carrier over a far
greater spectrum than AM, and for the least distortion all
sideband pairs above 1% amplitude must be accommo-
dated by the receiver. The multiple sidebands result from
the change from sinusoidal form of the carrier as its
frequency is changed by f,, and Bessel functions are used
to determine the sideband amplitudes and frequencies for
any modulation index. It is not proposed to become
involved.in the deep mathematics of this, but it can be so
proved that for top quality mono the bandwidth require-
ment is about 240 kHz, and a little greater than this for the
best stereo.

Assuming a top modulation frequency of 15 kHz at
AM, the total bandwidth requirement is a mere 30 kHz,
some 8 times less than for FM. Sadly, 30 kHz spacing
between stations just cannot be accommodated in the
highly congested medium-frequency scene, and to avoid

ELECTRONICS TODAY INTERNATIONAL — MAY 1979




FEATURE: Radio
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adjacent station interference the receiver bandwidth
needs to be curtailed to 7 or 8 kHz at best with a
consequent attenuation of the upper audio frequencies.

The Capture Effect

With FM channel spacing is 200 kHz (there is much more
elbow room at VHF), and local station groups use far
greater spacings between transmitters (2.2 MHz) so there
is very little danger of interference. Moreover, FM exhibits
what is called the capture effect which itself avoids
interference provided the wanted signal is a little stronger
than the unwanted one, even when the two stations have
the same frequency! This results from the insensitivity of
an FM receiver to amplitude variations of the carrier.
When two signals interact one tends to amplitude
modulate the other, which means that on AM the wanted
signal needs to be very much stronger than the interfering
one to give the same interference immunity as FM.

Receiver Requirements

From Fig.?2 it is dramatically apparent that an FM receiver
requires much more bandwidth than an AM counterpart
to do full justice to the high quality audio signal. The
bandwidth needs to be reasonably phase-linear to ensure
the least distortion at high modulation index and for the
best stereo performance (channel separation, distortion,
etc). Latter-day creations employ phase-linear quartz,
ceramic and surface-wave acoustical filters to achieve
these requirements, as distinct from the earlier LC trans-
former couplings, as shown in Fig. 3.

To help maintain a high S/N (signal-to-noise) ratio the
VHF front-end must employ low noise-figure transistors,
especially for the RF (radio-frequency) amplifier, and have
a good coupling match to the VHF aerial. Most of the

AMPLIFIED fc
AERIAL

fo—fc=10.7MHz

INPUT
fe
RF AMP

MIXER

T

Fy

7
s - | LocAL
P ‘ OSCILLATOR
7 ' ’l

GANGED TUNING
(VARIABLE}

ELECTRONICS TODAY INTERNATIONAL — MAY 1979

Fig. 3. Requirements of FM IF channel. (a) idealised amplitude
response over 240kHz passband having sharply falling side
skirts, (b) phase linearity within the passband, and (c) the type of
circuit from which these requirements are closely approximated.

selectivity and response tailoring is undertaken in the 1F
(intermediate-frequency) channel at the standard IF of
10.7 MHz. Even so, a reasonable degree of front-end
selectivity is desirable to restrict the amplitude of off-tune
VHF signals arriving at the mixer from the aerial. A
multiplicity of fairly strong signals here can generate
intermodulation products of the 3rd-order variety and
hence produce spuriae which might detract from the
quality of the wanted signal. RFIM (radio-frequency
intermodulation) immunity is achieved by using two or
more variable-tuned circuits between the aerial and mixer
and VHF transistors of good linearity (e.g., bipolars
running at fairly high emitter current or FETs).

One important aspect of 3rd-order RFIM lies in the
production of an interfering signal of f,+f,—f; where f,, f;
and f, correspond to Radios 2, 3 and 4. This interfering
signal lies in the f; transmission and is perturbed by the
modulation of any of the three transmissions. In bad cases
of this interference (stemming from a receiver with a poor
RFIM performance) the only solution lies in attenuating
the aerial signal.

Most front-ends use an RF amplifier followed by the
mixer which may generate its own local oscillator signal
(f) or call for a separate oscillator stage. Whatever the
arrangement, the mixer receives f.and f,and thus delivers
f,* f.. The vast majority of FM front-ends use an f, equal to
f.+IF, the IF thus corresponding to f,—f. and it is this
signal only which is accepted by the IF channel, as shown
in Fig. 4.

Thus, if the aerial signal is, say, Radio 2 from Wrotham
at 89.1 MHz, the local oscillator will be 10.7 MHz above
this at 99.8 MHz, so that 99.8-89.1 equals the 10.7 MHz
IF. Both additive and multiplicative mixing are used, the
former generally when the mixer has just one input port,

TOIF
CHANNEL

FIXED-TUNED
TO 10.7MHz

Fig. 4. FM front-end with RF amplifier using two variable-tuned
circuits between aerial and mixer. The RF and mixer input
circuits are tuned in step while the ganged oscillator tuning
tunes over Band Il so that the oscillator frequency is always
10.7MHz above the carrier frequency. Accurate tracking is
essential to avoid a decrease in sensitivity over the tuning range.
Some receivers have double bandpass tuning between the RF
amplifier and mixing for further improvement in front-end
selectivity.
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and the latter when there are two inputs, such as with a
dual-gate FET as shown in Fig. 5. This sort of FET (MOS)
may also be used for the RF amplifier, with one gate
accepting f and the other an AGC (automatic gain control)
bias via an amplifier as shown in Fig. 6.

Varicap Tuning

Some contemporary receivers, especially of European
origin, use varicaps (e.g., capacitor diodes) instead of a
mechanical tuning gang. The bandpass section in front of
_the mixer in Fig. 5 is tuned in this way. The varicaps are
diode pairs arranged to neutralise non-linearity which,
when biased for reverse conduction, exhibit capacitance
of value which decreases as the reverse bias is increased.
For continuously variable tuning, therefore, it is necessary
merely to bias the diodes together from a potentiometer
which is mechanically coupled to the tuning system. To
eliminate capacitance change and hence tuning drift the
tuning voltage is derived from a stablizer or regulator. The
scheme also lends itself to press-button station selection.

Also in Fig. 5 the IF signal is filtered out by a

capacitively coupled circuit. The 330 ohm resistor

fe INPUT

Fig. 5. Dual-gate MOSFET mixer accepting f_on one gate and f_
on the other gate. The circuit also shows varicap tuning and a
capacitively-coupled IF output filter.

matches the output to the following ceramic filter in the IF
channel, as do the input and output filter resistors in Fig.
3. Unless this matching is correct the filters fail to provide
the proper symmetry, selectivity and skirt sharpness.

Bandpass coupling at the output of-the RF amplifier is
also used in Fig. 6, but the tuning here is by a ganged
mechanical capacitor.

Oscillator Stage

To avoid oscillator "pulling’ on strong carriers state-of-art
FM receivers use a local oscillator followed by a ‘buffer’
stage, as shown in Fig. 7. Less elaborate models either
.use a separate oscillator coupled direct to the mixer or a
self-oscillating mixer.

AM Front-Ends

Exactly the same principles apply to AM, but because f_is
that much lower the design of the front-end section is less
critical. The IF is generally around 455 kHz and, as with
FM., f, is often the IF above f.; but some models place f,
the IF below f. though this may reverse on some
wavebands.

O

AGC

BANDPASS
COUPLING

WU\
| —

\ 4

INPUT

+Ve

Fig. 6. Dual-gate MOSFET RF amplifier where one gate receives
f. and the other an AGC bias obtained from a bipolar amplifier.
With increase in signal strength the bias increases so that the
gain of the RF amplifier is diminished.
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Fig. 7. FM local oscillator followed by
a7 buffer stage for feeding the mixer.
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The majority of AM transistor portables employ a ferrite the 2nd-harmonic of the oscillator heterodyning with the
rod aerial which also serves as the input tuning. Only the 2nd-harmonic of the off-tune signal from the RF stage and
more elaborate models boast an RF amplifier, and a producing the |F again.
self-oscillating mixer is commonly adopted, as shown in
Fig. 8. Receivers with poor front-end selectivity are IF Channels
relatively prone to spurious responses at frequencies IF channels nowadays use ICs for the gain and resonant
removed from the tuned frequency. A typical one is the filters of the type already mentioned for the selectivity. FM
‘image’ or ‘second channel’’ response where the IF is IF channels employ amplitude limiting ICs or I1Cs deliber-
produced from an input two times the |F above the tuned ately arranged to limit above a certain signal amplitude.
frequency when the oscillator is running at the {F above Although FM detectors are essentially insensitive to
the signal frequency. For example, if the receiver is tuned amplitude variations of the IF-converted carrier, especially
to, say, 1,000 kHz the oscillator will be running at 1,455 ratio detectors, additional limiting is desirable in the IF
kHz, so an incoming signal at 1,910 kHz (two times the IF channel further to enhance the AM rejection ratio and to
above the tuned frequency) will heterodyne with the help with the capture effect. A top-flight modern FM
oscillator signal to yield the IF in terms of 1,910-1,455. receiver will fail to rise in audio output level once the input
When the front-end selectivity is sharp a signal two times cartier at the aerial has reached the 2 to 3 microvolt level,
the IF away from the tuned frequency would be well the effect then being a progressive improvement in S/N
attenuated and not so likely to cause interference. An- ratio with increasing level of aerial input, as shown by the
other is called the half-IF or ‘repeat spot’ response which curves in Fig. 9. Less exacting models will require an input
falls half the IF away from the tuned frequency owing to of 100 microvolts or more before full {imiting occurs. The p

IF
TRANSFORMER

Fig. 8. AM front-end using single bipolar transistor as a self-

oscillating mixer. The ferrite rod aerial serves as the input tuning

and may have switched windings for long and medium waves, as 3{},"?,”;"6
also the oscillator transformer.
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OSCILLATION DAMPING
MIXER/ :: TRANSFORMER RESISTOR

1F
OSCILLATOR OUTPUT

FERRITE 1/ —t
ROD I

TR

AERIAL o

" — -t A
L1
AN L ) JEs N 0

\ \ +Ve

IK, -
JRELN
1
T

ELECTRONICS TODAY INTERNATIONAL — MAY 1979 39




0 LIMITED AUDIO OUTPUT
- FULL é
~ko 4 — LIMITING N
" ~ P POINT i
- 1
) ~ L '
\\ 30dB !
NP i
—20
/ '
{
[]
/ \ MONO AND
-30 STEREO  —
7 STEREO NOISE S/N RATIOS
CCIR-WEIGHTED ;
/ l N '
/ N '
—40 b | ~J ~ T
l \ N '
m \ \ - o
° h |
—50 1 ~ s
' \\ T~ :
~
I MONO 3 L
—60 zglge \ <
— \
| WEIGHTED ™ y ~
-70 i
0 [
—90 i
I
0.2 0.5 | 5 10 20 50 100 200

A

INPUT FOR
30dB MONO S/N

action of the stereo decoder impairs the S/N ratio at the
lower signal levels, catching up with though never
reaching the mono ratio at higher inputs. There is always
an ultimate S/N ratio impairment of about 2 dB on stereo
with respect to mono owing to approximately 10% of the
available deviation being used for the stereo information

and the greater noise power bandwidth of the receiver in’

stereo mode.

The FM IF channel also provides the AGC bias for the
front-end (when used), AFC control voltage (automatic
frequency correction potential derived from the FM
detector or separate discriminator for application to the
oscillator varicap to hold the carrier at the centre of the IF
passband), signal strength and tuning metering, and
inter-station muting (where the audio output is disabled
until the input reaches a predetermined level as a means
of cutting the noise when tuning between FM stations).

The most complex of FM IF channels may employ a
cascade of ICs (three or four) feeding into a bipolar
transistor which in turn drives the FM detector. Additional
ICs and bipolar transistors may be used for front-end AGC,
AFC; muting and metering. The simplest adopts a com-
plex IC, such as the CA3089E,:which provides IF
amplification, limiting, FM detection and audio pream-
plification for driving the stereo decoder, as shown in Fig.
10. The device contains no fewer than 80 transister
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Fig. 9. Limiting and mono/stereo S/N ratio curves of top-flight
hi-fi FM receiver.

integrations, and includes sections for delayed front-end
AGC, AFC, signal strength meter drive, tuning indication
and interstation muting. In the circuit the muting is
operated by S5 and the threshold level set by RV7. S4
switches the AFC on and off, while coils L10and L11 are
concerned with the FM detection.

Quadrature FM Detector

The coils, in fact, are a part of a quadrature detector
circuit, which is fast finding favour in FM receivers,
facilitated by ICs, without which would demand a com-
plex of discrete components. The arrangement is based
on a 90-deg. phase shift and synchronous detector, as
shown in Fig. 11. FM IF signal is amplified and heavily
limited, and the resulting ‘clipped’ signal is passed to one
input of the detector direct and to a second input via the
phase shift, which is merely an LC circuitsuchas L10/11
in Fig. 10. The detector is essentially a ‘multiplier’ which
combines the two inputs vectorially. Owing to the relative
phase shift and the deviating FM signal the output
consists of varying width rectangular pulses, and from
these the audio signal is obtained by low-pass filtering.

Ratio Detector

This is another very popular FM detector whose circuit is
given in Fig. 12. When the primary and secondary of the
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Fig. 11. Simplified quadrature detection.
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Fig. 10. FM limiting and detection by CA3089E IC (see text).
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1 100p u 39
L+
205 Fig. 12. FM Ratio detector circuit.
MUTING >—
SWITCH D1
7.3
steady-state potential across R1 is substantially unaf-
fected by faster occurring amplitude changes of IF signal | L
such as caused by electrical interference, etc. A value M IE INPUT a1

around 200 milliseconds is a fair compromise between
poor limiting and sluggish tuning.

FM detectors generally have a bandwidth in advance of
that of the IF channel to ensure that at maximum deviation
the signal remains on the linear parts of the ‘S’ charac-
teristic and as an aid to the capture effect.

AM Stages

The IF channel is far simplier in AM than FM receivers.
Gain is given by a couple of bipolars or an IC and
selectivity is introduced either by two tuned transformers
or a ceramic filter (sometimes both). AM IF is around 455
kHz which, with the restricted bandwidth, makes it easier
than FM to achieve the required gain with fewer devices.

Detection is invariably accomplished by a simple diode
circuit as shown in Fig. 13. From the signal point of view
this rectifies the AM waveform so that the average value
varies in sympathy with the modulation. Subsequent
filtering deletes the IF component. The rectified DC value
of the carrier is commonly used as an AGC potential
automatically to control the gain of the IF amplifier. Atthe
front-end a damping diode may be used to reduce the
mixer output on very strong aerial signals. Such a diode is
shown in Fig. 8. This conducts and thus damps the IF
output when the signal level rises above the value
established by the biasing. Fig. 13 shows alternative
biasing for this diode.

The tapped primary of the |F transformer ensures that
the tuned circuit is not excessively damped by the output
resistance of the transistor. This technique is also used in
other sections as will be observed from the circuits.

FM Pre- and De-Emphasis

The S/N ratio of the FM system is further enhanced by the
application of treble boost to the modulation signal at the
transmitter (pre-emphasis) and compensating treble cut
(de-emphasis) at the receiver. These are based on a
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time-constant which is 50 microseconds UK and 75
microseconds America. It thus refers to the ‘turnover’
frequency (that frequency where the boost or cut occurs)
and is equal to 1/27T, where the frequency is in Hz and
the time-constant (T) in seconds, which works out to about
3,184 Hz at 50 microseconds. The ultimate rate of boost
or cut approximates 6 dB per octave (e.g.. single-pole
filter). FM produces a triangular noise output because the
output from the detector is proportional to f,. Because f,
max is * 75 kHz and f,, max 15 kHz the noise content is
significantly reduced and is reduced by a further 4 dB or
so by the pre- and de-emphasis.

The de-emphasis consists of a simple RC time-constant
at the detector output in the case of mono and at the
decoder output in the case of stereo. It is not possible to
apply de-emphasis at the detector when this is followed by
a stereo decoder since the effect would be seriously to
attenuate the complex stereo multiplex signal. The net
result of the = 75 kHz f, and the pre- de-emphasis is a
weighted S/N ratio of 75 dB or more mono and just over
70 dB stereo, depending on the noise figure and quality of
design of the receiver.

TERTIARY

WINDING D2

Stereo Encoding

After separate pre-emphasis of the left (L) and right (R)
audio channels at the transmitter the signals are fed to a
combined adder and subtractor (matrix) which yields L + R
mono information and L-R stereo information. The mono
signal is passed to the transmitter in the usual wayp
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tuned transformer are resonated to the undeviated carrier
the two diodes conduct equally and since the diodes are
connected in series a potential is developed across R1
which charges C1.

When the input deviates either side of its nominal
frequency the balanced phasing condition is destroyed
and the diodes fail to conduct equally. This results in
current flowing out of the circuit through the ‘phasing’ or
tertiary winding, and because this external current is
geared to the deviation the audio signal develops across
C2, which is fed out through C3.

An advantage of the ratio detector compared with the
Foster-Seeley detector or discriminator (which also uses
two diodes but connected back-to-back and is without the
tertiary winding) is that it yields amplitude limiting.
Provided time-constant R1/C1 is large enough the
(allowing receivers not equipped with a stereo decoder to
work on the signal without undue loss, which is an aspect
of system compatibility), while the stereo signal is
separately processed and subsequently ‘added’ to the
mono signal for transmission. It is applied to an amp/itude
modulator whose carrier frequency is 38 kHz but which is
suppressed so that only the lower and upper sidebands of
the stereo information remain (in practice the residual 38
kHz subcarrier accounts for no more than 1% of the
maximum deviation — e.g., less than * 750 Hz). The
stereo information sidebands along with the mono infor-
mation are then applied to the normal VHF modulator of
the transmitter.

For the detection of suppressed carrier AM the carrier
needs to be regenerated at the receiver (in the stereo
decoder), and to facilitate this a 19 kHz pilot tone using up
approximately 9% of the maximum deviation (e.g., about
+6.75 kHz) is also applied to the VHF modulator. The
total modulation signal thus applied to the VHF carrier has
the spectrum shown in Fig. 14. The L+R mono signal
occupies the normal audio range from about 30 Hzto 15
kHz, next comes the 19 kHz pilot tone and then the lower
and upper stereo sidebands between which is the sup-
pressed 38 kHz sub-carrier. At no time can the total
deviation of all these signals exceed + 75 kHz (e,g, 100%
modulation). in Fig. 14 the total modulation consists of
45% L+R mono, 22.5% L-R stereo in each sideband
{45% in all), 9% pilot tone and 1% residual subcarrier,
adding up to 100%. This condition would obtain with an
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Fig. 13. AM detector circuit with feeds for AGC and damping
diode (also see Fig. 8).
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Fig. 14. Spectrum of multiplex signal at FM detector output on
stereo signal when one channel only is modulated. See text for
other modulation levels. .

input only to one channel (e.g., Lor R 1 unitand R or L
zero). With both inputs receiving the same intensity of ‘in
phase’ signal (e.g., stage-centre mono condition), the
stereo information would be virtually zero so that a full
90% modulation capacity would be available for the L+ R
mono information (the remaining 10% being used by the
pilot tone and residual subcarrier). With both inputs equal

‘but in phase opposition (a very rare happening) all the

information would be in the L-R stereo channel. Under
normal music conditions, of course, the mono and stereo
infgrmation is continuously changing, but the balance of
100% maximum is always maintained.

Stereo Decoding

The encoding system just described is based on the
Zenith-GE developments which is universally adopted.
Various schemes for decoding the signals back to the L
and R channels for reproduction have been devised, the
earlier ones using discrete components with valves and
later transistors, and the latest ones using ICs specially
developed for encoding. It is clearly outside the scope of
this article to venture back into history, but a phase lock
loop (PLL) IC decoder circuit used in many receivers is
given in Fig. 15.

Multiplex signal (of Fig. 14 spectral form) is fed to pin 1
input via Q1. Inside the IC the PLL is formed by a 76 kHz
voltage controlled oscillator (VCO), two divided-by-two
stages yielding first 38 kHz and then 19 kHz, a 19 kHz
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phase comparator, low-pass filter and DC amplifier whose MUCTIRLER
output is fed back to the VCO for control, as shown in Fig. DETECTOR

16.
The multiplex signal is first buffered and then fed to the
phase comparator where the pilot tone component is

Fig. 15. Circuit of stereo decoder based on the CA3090AQIC.L1
is PLL tuning and RC the de-emphasis. One channel only is
shown; the other channel is similar.

INPUT

compared with the loop-derived 19 kHz signal. The loop is
thus locked and the 38 kHz signal from the first divider
constitutes the reclaimed subcarrier which, along with the

multiplex direct, is applied to the decoder section. This
can be regarded as an ‘inverse’ of the encode matrix
which, after AM demodulation, yields the L audio from
(L+R)+L—R) and the R audio from (L+R)—(L—R). Each
output is subjected to de-emphasis before being applied
to the L and R audio amplifiers for driving the loud-
speakers.

The IC is also equipped with automatic stereo switch-
ing so that on'a non-stereo signal the two outputs deliver
mono signal, and a stereo indicator switch which lights a
small bulb or light emitting diode (LED) when stereo
information (pilot tone) is detected. The circuit connec-

tions involved are shown in Fig. 15. The VCO locking is
achieved by L1 which is a 2 millihenry inductor. Audio
from each channel is 'buffered’ by Q2 (same for the other
channel though not shown) and passed through a low-
pass filter for attenuating residual pilot tone and sub-
channel spuriae before arriving at the audio stages of the
receiver. Some of the very recent ICs incorporate a pilot
tone cancelling circuit so avoiding the need for low-pass
filtering and maintaining an excellent response to 1 5 kHz
or more.

Of course, all stereo receivers have two separate audio
channels for the Land R signals. Hi-fi receivers employ the
latest technology in this area, some models yielding 60W
per channel or more at remarkably low distortion. Less
exacting receivers have relatively simple audio stages
based on push-pull transistor pairs or hybrid power ICs.

There is no doubt that latter-day hi-fi receivers

operating from off-air stereo signals {particularly when
these correspond to ‘live’ transmissions) are capable of
extremely high audio quality, on par with the best of most
other programme sources.
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Now, complete your system!

Citronic MM 313 Mixer

Ideal for the DY enthusiast buliding up &
complete disco system 4/6 ch mano. inc,
LED indicators, connections via phopo
U scckets at rear. Bargain price, inciuding

M rsufBsza

The ultimate

range of speakers ProJeCtors  come and see our speciotty

selected projectors from £42.12 {Squire-Muiti
fect 150) 1o £94,50 {Tutor 11E}

plus the widest areay of projector
attachment and effects that you'll
ever see ON continugus demonstra-
1fon.

We carry a good selection of
| high quality chaseis for the DIY

| speaker constructor: 12 or 16"
Bass speakers and Dual Concentrics.
Exponential horns from £13.77,

" or our fabulous Pieza Horns whigh

| honde a 5K ~20K frequency range
in any PA system up to 100W (No X
over required) and cost ‘only £6.18

each A
Rope“gh's Great eftect a1 discos 7
experiance has enabied

metres tong. Multiway connectors. 4 channel
£43.20 {inc.pack of spare bulbs} us 10 select the bést turntables
for your requirements. For

Bulgin Octal plugs and BBl cxamole the new BSA P200

belt drive, ONLY £28.12.
SOCKEYS  hore's aiways hundreos of
Bulgm Oc tal muitiway plugs and sockets in stock
at Roger Squire’s. Each pin rated
6A. Perfect for your Sound to
Light Symem, P662 SOCKET £0.65
P551 PLUG £194

Our unsurpassed Disco

"\ Turntables

Many disco accessories

All Roger Squire’s shops have a service department
which carries large stocks of DISCO SPARES &
ACCESSORIES

ALL SHOPS OPEN TUE SAT
LATE NIGHT WED.
{UP'TO 8 PM)

Multiway Cables
4 core (6A) 59p/metre
5 core (BA) 73p/metre
6 core (6A) BBp/metre

SA
o -3
13 ae
J e \ o0 e 03
. oW % ?5‘\ \ O oW o 4637
ot o112 51 TN A 0% e Daal. an 9
~ o0 0% T \*€ OW (o0 e B 1. O
(”‘L / \'0@9,/ st pine sG A We Ty
(i —)
— -
TRAMSISTORS p 00IN/9/40 3% OC1 TOCMCIBN0NY 120 *AIG101BCSAT. Qe 9 A4 SONSW w/w resis-
AC11/8 1§ 80235 G jme 10w ] N wn 150}
ACITE/18T 19 SDESBA/BA 65 108 wisT 120 AT7 IBxBEYT0 110 A35 SOX 74 saries wih
ADt6) 35 BN B CTP2/D X gNIeeeN 58 A103:4001S 10 protermed piss. Is-
M8 3 "BF157 n TN B TAM2IAN 195 719 2x8068SA or 84 cladiey 7400, 7410,
[E] 120 #1713 2 TR € CTRMAIBIL 200 110 7430 & US3 29
ASYSH ® Fin %5 TPAIA 6 - 0 A2 386100 1o §
A0 175 W10 ERLL ) 4 n
i no WS m TN 16 N2 BFiM 55 ANTEX RON .
KI0T/AA QIS5 9 7Tow 12 paRGAM PAXS A2 BERe @ 15W 240r we 33
Al 15 9F197 10 m|/§ : PAK No. *AZ3 4xDFRIG B M »0
] 14 *0F198 16 NAOD4/ AlSsTdl dpin 90 24 Sy SO o 52
wWUIAA 8 8 MOOST T A GESepe 100 M s ZENERS d00mw
50154 12 WS8R % M6 12 +A3 252M119 ™ A%sEst 92 TYPE
w151 9 BRI % 20 16 M SeACI2S 1% 6 27116476202
“AI8 12 *8F336 M3 20 ASADIEI or 16290 ox28 108127 B 10 18 20, 24 o 27
BIAM 9 M3 2 2004 6 AEBAAI T TALIN0 120 i [
xis 2 0S8 35 NS5 8 AT 10 -mzsnsu-ul
82078 10 8FYS0/2 18 *2N3N02/3 2 s sci?
90212/3/4 9 XN 16 ";:;10;/5 z' *A9 10a8C132 N AZ9 2W30
1 71 81106 g 50 410 mucma-! . 1012870
o ZETHe UL 2 m 012K3702. 3. ‘
14 ~puzns 188 A12 mumz:u
(] W0 ‘oUzmes 175 :‘“ (Ilgl “"..
32351 10 C1060 M LMEARLC's  *A13 10189C2048 ulr A32 501 mred ./-
BS47/0/9 10 MIEMD G T 19 pedleats S0 resiztors, 25W. 5W.
wYT0/1/2 14 MES20 4 555 17 ‘4 mmczn,a.c 100, sic. 150
1S Qoo ® UM £33 50K 2.5w -/-
801%/6/7 X 0CH ERRTIE m ussuc;mnnn roaisiary
PSP add Jp. VAT — poasa uﬂ'l-uuﬂmu marked * which 5re 12.5%. Export — pestage 3l cenl. lhnul-nuumrlll
™ k& A DISTRIBUTORS
52 BARKSY ROAD, SYSTON, LEICESTER LE7 BAF. TEL. 0533 8609391

QUALITYREELTD il 3 | oy
REEL & CASSETTE TAPE HEADS 3235 Corisan ouvensac cassrre

B812-01 E12-09

MONO PLAYBACK €1.84 MONO/STEREO ERASE £1.80
B12-02 B22-02

MONO RECORD/PLAYBACK £3.92 TWIN HALF TRACK RECORD/PLBK  £5.82
B2a-01 C44RPS02

STEREQ PLAYBACK £.22 QUAD QUARTER TRACK REC/PLBK £9.14
82402 C22ES802

STEREO RECORD/PLAYBACK £6.50 TWIN HALF TRACK ERASE £4.60
B24—-RP

STEREO GLASS FERRITE REC/PLBK £11.32  MAGNETIC TAPE HEADS CATALOGUE 25 PENCE
AUDID AND HI-F{ CATALOGUE (B0 PAGE FULL COLOURI 50 PENCE

INBILITH =™
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AMBUSH! PART 2

At last the second and final part of our very own space game Ambush. Red blood sweat
and tears have gone into the production of the game and we beleive it’s all been
worthwhile. Virtually guaranteed to provide hours of excitement, not one of those
games you easily tire of, So switch it on and prepare to do battle with the forces of evil.

THE MAJOR part of the Ambush
circuitry, other than the LED displays,
is wired up on a set of three PCB's.
Considerable care should be taken
over the construction, due to the
difficulty that will occur in
trouble-shooting the circuitry if it
does not work correctly first time.
Take special care to ensure that all
diodes are fitted in the correct
polarity, and that all IC’s are correctly
located.

On our prototype unit we mounted
all IC’s in holders. We used
Watercon connectors on each board,
rather than solder pins, to facilitate
the interwiring. Take great care over
the interwiring.

When it comes to fitting the LED’s
for the Main Display and for the
Missile Store indicators, take the
precaution of testing each LED
individually to confirm its polarity
and functioning before finally wiring
it in place. Note that silicon diodes
D22 to D25 are mounted directly on
the Main Display matrix.

Oug own Ambush game is
mounted in an attractive but rather
expensive case that we obtained from
Boss Industries. The same company
produces an "‘economy’ range of
similarly shaped sloping front
cabinets. We have powered our unit
from a set of eight HP2 batteries,
fitted in two 4-section holders. Qur
Attack counter is mounted on a

20mm x 60mm 0.1 inch matrix Vero .

board that is epoxy-glued into
position on the front panel of the
case.

Inside the front panel of Ambush showing the display layout. All
of the wiring on the prototype was completed before final
assembly to allow for flexibility in arranging the PCBs within the

case.
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The finished AMBUSH prototype, it really does look good in its case. The staff of ETI have
had great fun over the past few weeks playing with the game. A case similar (or the same)
to ours is highly recommended and would look good almost anywhere.

a
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PROJECT

SCENARIO

Like all good wargames ‘Ambush’ has a scenario to go with it. This is it. The
scout cruiser Eatyeigh is on a vital war mission to the planet Tora. An enemy
fleet (Yappanies) is detected closing in on it by long range hyper radar. A
message is flashed ahead to the cruiser’s captain. The communications
officer, white-faced, takes it to the control room wherein the crew are
gathered to hear the news.

The Captain read the message he had been
handed. A worried frown briefly creased his
brow. He looked up again and spoke. ""Men, |
have just received a message from Command
Headquarters. Our intelligence units report
that the Yappanies know of our mission. They
are determined to stop us at any cost, and will
probably attack us with a suicide fleet
somewhere in space sector seventeen. We will
reach that sector in just over three hours. All
units will maintain Battle stations until further
notice. Message ends.”” The screen flickered,
and went blank.

Joe Reader sat back thoughtfully in his
chair. He glanced at his three fellow gunners.
He spoke reassuringly to they. ‘Don’t worry,
mates. The Yappanies haven’t got a chance
against us. We've got masses of Phanton
missiles on board, enough to fight off an entire
suicide fleet each. All you've got to do is sit
there and wait for the little devils to appear on
your sector screens, then press your Phanton
FIRE buttons and blast ‘em to hell.”” His three
companions laughed. One of them made a
rude sign.

Three hours later Joe Reader was sitting in
the data viewing room, adjacent to the Fire
Control centre, reading up on Yappanie battle
techniques. A terrible explosion suddenly
blasted through the ship. He was thrown to the
floor by the blast. The ships starboard engine
had ripped itself apart and hurled great chunks
of white hot metal through the hull. The ships
self-repair system immediately set to work,
sealing the damaged huil. Joe raised himself
from the floor, forced open a connecting door,
and staggered into the Fire Control centre. A
ghastly sight met his eyes.

The control centre was a shambles. His
three companions were clearly dead. Blood
was spattered on the walls and across the
floor. Three of the four Phanton missile
magazines had disappeared, blasted into
space before the hull had resealed itself. Joe's
mind raced. The ship was about to enter space
sector seventeen. The Yappanie attack was
about to start. Joe would have to fight off the
attack alone. Feverishly, he started to patch all
four quadrant fire control switches into his
own control console. A damage control report
could be heard echoing through the ship. All
external attack sensors were damaged. Attack
warnings would be minimal.

A few moments later the battle attack sirens
screamed through the ship. Joe knew that the
Yappanies would attack with either a full
Century of one-man Kamanazi suicide craft, or a
Dekuron of ten heavily armoured Sutzma
battle cruisers. Ten fire units of Phanton
missiles were needed to destroy a single
Sutzma cruiser, whereas a single unit would
destroy a Kamanzi. Joe checked the
ammunition register, and made a quick
calculation. He had just enough ammunition,
in the form of Phanton missiles, to destroy
either type of attack, so long as he fought off
the attacks with fire bursts of no more than
one hundred milliseconds each.

Joe knew how the attacks would be
delivered. The Yappanies always attacked one
at a time, at random intervals and from
random directions, until they had either won
the battle, or had been totally destroyed. He
switched on the attack indicator unit. A cross
formation appeared on the screen in front of
him, each arm of the cross indicating a
possible quadrant of attack. At the centre of
the cross a red indicator gleamed, representing
the starship Eatyigh. He switched on the attack
simulation computer, to check the extent of

- the sensor damage. The ships sensor system

projected a continuous beam that reflected
back from the hull of any attacking vessel, and
was modulated by the vessel’s hull vibrations
in the process. The reflected beams were then
demodulated to give a visual output of range
and an audible output of engine noises.

The computer showed that the Forward
sensor was inoperative on sound, and gave
only 250 milliseconds of range warning at
normal battle speed. Port and Starboard
sensors were operating at half strength on
sound, and gave 300 milliseconds of range
warning. The Aft sensor was fully operational
on sound, and gave 350 milliseconds of range
warning.

The Commander’s voice boomed through
the ship again. "All units at Red Alert. A
Yappanie century of Kamanzi suicide craft has
been detected, closing at high speed. Out.”
Joe threw the attack mode switch to the CENT
position, and the fire control computer
automatically adjusted the Phanton missiles
into packets suitable for fighting a Kamanzi
attack. Almost instantly, the first Kamanzi craft
‘appeared as a rapidly moving spot of light at
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the bottom of the attack indicator screen, and
the staccato sound of the crafts engine burst
from the audio simulator. Joe stabbed his
finger at the AFT fire button, heard the screech
of a Phanton missle pack leaving its silo, and
instantly saw the Kamanzi craft obliterated
from his screen. Without hesitation, another
attack started in the starboard quadrant, and
was rapidly stopped by another pack of
missiles. A pause of five seconds, then another
attack from the aft quadrant.

The attacks continued relentlessly. Sixty
attacks were clocked up on the attack counter
within the first five minutes. Joe glanced at the
ammunition state indicator. Nearly seventy per
cent of his ammo was used up. If he was to
survive, he must reduce the fire time on each
attack. He glanced back at the screen and saw
an attack rushing in silently on the forward
quadrant. He groped frantically for the
Forward fire button, and hit three buttons at
once. Three packets of Phantons screamed
from the silo. The attacking craft disappeared
from the screen. The ammo store indicator
lurched downwards. An attack from the stern.
Fire! A three-second pause. A port attack. Fire!
Instantly, another attack in the same quadrant.
Fire again. The attacks continued.

Part way through the seventh minute Joe
noticed that the attack register recorded
ninety-five, and that the ammo register was
only a notch above the EMPTY state. He
wondered if he could ward off the final five
attacks. The crew of Eatyigh were depending
entirely on him. “’It's up to you now, Reader,”’
he thought. Another attack came rushing in on
the starboard quarter.
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random multiplex cock generater and most
of the amplex switching functions.
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Above. Internal view of ambush with top
panel removed. The PCBs are mounted
within the case on stand-off pillars.

Centre. PCB, B showing the intercon-
necting plugs removed, the use of plugs or
PCB connecting pins makes trou-
bleshooting {(we hope you don’t have to)
simple.

Left. Inside Ambush from the rear, the
speaker can be clearly seen, note also the
battery pack on the base panel.
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COUGAR

REGULATED
POWER
SUPPLIES

A series of low

cost card-mounted regulated

power supplies offering a wide range of output voltages and
currents. Available fixed, variable or multiple output options
with current limiting and short circuit protection particularly
suited to 0.E.M., Microprocessor and development applica-
tions.

Please write for further information, illustrated leaflet and price
list to:—

COUGAR, 32 JANTON COURT, NEW WALTHAM
STH. HUMBERSIDE DN36 4LL

Distributor: Louth Transformer Co., Peppin Lane, Fotherby,
Louth, Lincs.

Power Supplies. Reg. Battery Chargers, Timers, Counters,
Inverters

AUDIO AN

3’ 5MHz single beam

4'" 5MHz Single beam

8" 12 MHz Single Beam
Super § 6MHz single beam
Super 10 1OMHz Dual trace

DM38B0 New Sinclair 3% Digit
DMA480 New Sinclair 4% Diglt
M1200 Bench Portable 3% digit

NE

TMES

360TR 100k/ volt
PROE 20k/ volt
7081 50k/ volt
TmK500 30k/ volt
S80R 20k/ volt
7200 20k/ volt
MicroB0 20k / voit,
171-2 20k/ voit
LT22 20k/ voit
T12 5k/volt
LT101 1k/volt

X200 FET VOM 38 Ranges

TEST EQUIPMENT

GENT

Telephone your order with Access snd Barclaycards

or send cheque with order.

LONDON'S TEST GEAR CENTRE
OPEN 6 DAYS A WEEK 9 am-6 pm

4D26. Scope x 25M Hz Dual trace
PROBES x1 x 10 14.50, x 10 9.85, X 1 7.98

DIGITAL MULTIMETERS

DM 236 Sinclair portable 3% digit LED
PDM38 Sinclair Pocket 3% digit LED

} with 10 amp range
LED

(30Kv Probes 18.25. Mains adaptors 3.75. DM carrycase 8.98)

SINCLAIR 200MHZ POCKET FREQUENCY
COUNTER PFM 200 49.65
OPTO 7000 600MHZ c/w Nicads/Charger

............ €
twas €168 Pnce Now £139.50)

AC Micro voltmeter IMHz >4

Broadband voltmeter 300KHz-400MHz
23 Range (pius transistor checker} Large scale

26 Range. Large scale

36 Range Multi-meter

22 Range Mulhti-meter {plus Co
52 Range Pocket Multi-meter
22 Range Double Multi-meter
26 Range Pocket Muiti-meter
16 Range Popular Multi-meter

19 Range Pocket Multi-meter with carry case

13 Range Pocket Multi-meter
12 Range Pocket Multi-meter

AT208 50K/ voit 21 range muiti meter

@T101, 20K/ Volt 23 Ranges/ Transistor Checker/ Continuity Checker
AVO 8s and a large range of replacement tests leads in stock

RETAIL
MAIL ORDER
EXPORT

ALL PRICES
INCLUDE VAT

SCOPES — IN STOCK (UK P/P £1.50 ea.)

v

97.00
124.20 SINCLAIR
189.00 10MHz
149,00 MINISCOPE
225.00 Available soon
339.00 Price to be announced

FREQUENCY

COUNTERS

100 MHz 8 digit batt
operates connter ... 83.73
MAX

for MAX 100 or 38 . £37.50

| MULTI-METERS — GENERAL PURPOSE & ELECTRONIC

Muiti-Range Instruments featuring AC/DC volts. DC current, Resistance Ranges all with mirror scales
except T1/1T1-2/T12/TM3A (TM3 AC vols only). some with AC current stc

TM11 incredible 120 Range Electronic Multi-meter

TM38

*138.00
130.00
186.00

36.95
29.95
2196
21.9%
34.50
17.98
17.90

Megohm

ntinuity Buzzer}

@ We pay
postage
in U.K. on orders list value

£5 or over. If under, add
27p handling charge.

@ We give
discounts

on CW.0. orders only, ex-
cept items marked Netor N.

5%

Your leading direct suppliers for

NASCOM MICROCOMPUTERS
AND FULL SUPPORTING RANGE
OF ITEMS TO ENABLE YOU TO

£10 or more.

by keeping to our printed
price lists which appear but
three or four times a year.

*  Widest possible range stocked

* Information on request

- — —— | @ We guaranise
Appointed distributors for: all products brand new,

clean and to maker's spec.
SIEMENS, ISKRA, RADIOHM, NDEEITR, [
DRYX AND MANY OTHER

FAMOUS PRODUCTS

@ WE WILL SEND YOU
OUR 120-PAGE
CATALOGUE No. 9
FREE ON REQUEST.
Comprehensive, infor-
mative, very well pro-
duced. Write, phone or
call for your free copy,
together with latest
price list.

It's a good deal better from

ELECTROVALUE LTD

Dept. ETL.5, 24 St. Judes Road, Englefieid Green, Egham, Surrey TW20 OHB
Phone: Egham 3603. Telex 264475

Northern Branch (Personal shoppers only), 680 Burnage Lane, Burnage, Manchester
M19 INA. Phone (061) 432 4945

GENERAL EQUIPMENT

GENERATORS.

T@182 Series RC Oscillators

8P280 Signal Injector 4.95

TE? Signal Tracer AF/ RF 8.95 Sine/ Square output. 3Hz-300KHz

SWRS0 SWR/ Power Meter 19.50 61820 75.00

LP30 30MHz Low Pass Filter 4.08 TG152 Dm (with meter) 95.00

CX3A 150watt 3-way AE Switch 7.50 TG200 Series RC Oscillators

DC26kV 100 Meg HV Probe 11.98 Sine/Square output. 1Hz-1MHz

DR$10 36 Value Resls. Bo; Sa.os }’g:gg%m SRS :gt:g
/ lised ) 7

e e 4150 TG200 Dmp (Meter & Fine control) 126,00

:!Azlzolvou 0/30v0/1 Amp. P/S Twin Meters‘ TG88A Digital Sine Wave Decade control
79 00

0.2Hz-1.22MHz 2

TR1000 Transistor checker n/out circuit 1

67 .
TE22D (audio} 4 bands Sine 20-200KHz
$8.00

on orders llst valug

WORK AT PROPER 10% g, oders it value
PROFESSIONAL LEVELS
* At newest reduced prices. ¢ :l:cse':hmse

LARGE RANGE IN STOCK

MOD83 Signal Injector 7.50 Square 20-150KHz
LB Transistor/ Diode Checker V50 231080
3101 Clamp Meter 0/1 K ohm 0/150/ / PROTO BOARD IN STOCK
600 ACIVoltsi04300 Amp -36.98 KITS PR 6 £9.20, PR 100 £11.80.
CA042ISWRIGIES Moter .95 SEPARATES EXP300 £5.78, EXP600 £6.30,
SWR10/SWRIMeter 12.80 QT478 £1.30, EXPAB £2.30.
MS8319 2x100 Watt Audio Watt Meter . 11.98
800V Megohmeter 500 Megohms 48.00 -
*2Y2 Amp Vanable Transformer 19.98 LOGIC PROBES AND
DRILLS AND DRILL KITS MONITORS
# to 12 volt Operated. V'’ max LT2000 Ef:onomy Probe. 10MHz 11.98
SMALL DRILL with 3 collets .85 p/p 30p LM1 Monitor 31.00
MEDIUM DRILL with 3 collets  9.90 p/p 45p LP1 Probe 10MHz 3348
SMALL DRILL with 20 drills exc LP2 1 5MHz 19.44
13.98 p/p55p 16 Pin IC test ciip 1.95
MEDIUM DRILL with 20 drills etc
b E 16.95 »/p 50 PIEZO HORN
MAI liminators . . TWEETERS
VARIABLE Speed Eliminator 13.08 Up 1o 100 watts each’ No x-over
MICROPHONES, SPEAKERS ceqdJonly 4.9 gach.
ared Horns 8.50
AND COMPONENTS Midrange Ftared Horns 11.76

(P/P20pper 1 0r2 30pper3to5)

™11

CALL IN AND SE

TMK500 =

SPECIAL OFFER

Twin-lovel Muters. Piane
Dperation. Raady lo use

WE SELL

Elac. Motorola
Speakers/ Kits, etc.

E FOR YOURSELF

Stafee Caszeite Deck wilh
Record/Play, Preamps. Auto Stop.

1.50 p/p €150
(limiled number at thil price]

Ket, Seas, Audax, Fane,

Key

PRICES CORRECT AT MARCM

Sth, 197

GTRONICS

301 EDGWARE RD., LONDON W2 1BN
01-724-3564. OPEN 9-6, MON-SAT.

CATALOGUE

STAMPED
SENS2p v

RESSED EN\!ELOPE
ADD(MlN 9% & 6%

ALSO AT 248 TOTTENHAM COURT ROAD. W. 1

FOK YOUR COPY NOW
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The exciting new

TRITON
Personal Computer

Basic in Rom: a powerful 2k Tiny basic
resident on board, makes Triton unique,
easy to use and versatile.

Graphics: 64 Graphic characters as well
as full alpha numerics.

Single Board: Holds up to 8k of
memory, 4k RAM and 4k Rom, supplied
with 3k ROM and 2k RAM.

Memory Mapping: 2 mode VDU, I/0
or memory mapped for animated
graphics.

Cassette Interface: crystal controlled
modem tape | /O with auto start/stop +
“named’’ file search.

UHF TV Interface: On board uhf
modulator, plugs into TV aerial socket.

Comes complete with keyboard, case,
full power supply, quality through hole
plated PCB, full (118 page) instruction
manual. A powerful 1k monitor & 2k tiny
basic in Eprom. Al IC sockets.

All components can be bought
separately, so you can start construction
on a low budget. Fuli details of prices
and discounts are shown in our new
1979 catalogue.

EXPANSION BOARDS
Mother Board: 8 slot.

A new 8 slot Triton motherboard is now
available based on Eurobus, it allows
easy expansion & has its own meaty
power supply.

8k Static Ram

Eurocard size (160 x 100mm) 8k Static
RAM fully buffered, on board regulation
& decoding. Uses 4k {1k x 4) Static
RAMS. Just plugs into motherboard for
memory expansion.

8k Eprom Board

Designed to take 8 x 2708 Eproms on
the Triton bus. Don’t forget our pro-
gramming service.

TritonKit .............. £286
Motherboard Kit .......... £50
8k RAM CardKit ......... £97

8k EROMCard Kit . TBA end Feb.
Full details in Catalogue 30p+ SAE

VotT REGS 1843K LM555N E,]
NEw l-ow PRICES fzuzwon‘r 50 MKz Uﬂ 2!01 1.-1 LMS56K 5
8216 220 mz o  usI 305 41 1050 LM709CH 3
tem Mo.  Price Hem No. Hem Mo, item No.  Price 8224 280 7815 0 276K 2.70 LM709CH a8
SN74L3008 .18 SNT4LS54N 2l smlsluu 75 smlmsm 15 SNTALSA25N 2.5 8226 220 1824 %0 kL. 3 EPROM s LM7230H 58
SNIALSBIN 10 SNTALSSSN 21 SNT4(SI3ON 75 SNTALSIOGN 120  SN74LS3Z6N 255 8228 420 T8O5K 15 a2 210 02 T A3
SNILSOZN 20 SNTALSEIN  1.50  SNTALSMSN 120 SNTAISIOTN 120 SNTALS3ZIN 258 5238 a0 I 150 44 00 520K "., LMI33cN 198
SNTALS0IN I8 SWIALSTAN 3 SNTALSI4BN 173 SWTALS22IN 125 SNTALS3SZN 133 8245 oo | T8ISK 150 5muz 270 2708 gos LMK 138
SNTALSOAN 20 SNTALSTAN 40 SNTALSISIN 85 SN741S240N 220  SW74LSISIN 150 8246 noo  ThuK 150  GWWz 270 2116 300 LMaION4 33
SHTALS05K 26 SNTALSISN A6 SNTA(SISIN 60 SNTLS24IN 190  SWWLSIESN 65 8251 so0 1905 e Tz 270 MsicHs 28
SNT4LSOBN 20 SWTAISTGN 35 SNTALSISAN 160 SNTALS2AZN 190  ST4LS366N 85 nee 12 g LIGEM 250 IMT4TCN-18 79
SNTASIDON 22 SNTALSTEN 33 SNTALSISGN 125  SNT4LSZ43N 1.95  SNTALSIETN &3 8255 5.00 1915 1.10 BMHZ 270 ROMS 47 1.19
SNTALSION .18 SNTALSB3AN 1.1 SNT4LSISON 125 SNIALS24AN 2.10  SN74LS36ON 88 8257 oo 1924 110 10MHz 2.70 145287 379 (wraBcHs A4S
SNTALSIIN 28 SNTALSOSN  1.10  SNTALSISTN B0 SWTALS245N 280  SNTALSITIN 1.73 $250 1250  T905K 180 10.IM 2.70 MM 1288 (MIAECH A5
SNTALSIZN 25 SWTALSBGN 40 SNT4(SISEN 88  SNTALS24TN 125 SNTALSITAN 1.70 282 1800 191K 1.0 16M 2.0 LM1458H ]
SNT4LSIaN .55 SN74190M 85 SNTALSIBON 115 SNT4(SZ48N 195  SNT4LSISN .72 6820P 450 1915K 1.50 45M 250 170 Lmidsens A
SNTALSIAN B9 SNPALSOIN 99 SNTALSIGIN 1.1 SNT4LS249% 1.30  SWIALSITTN 175 5821P ase 792K 180 2513 750 LMIsseo 25
SNTALSISN 25 SNT4LS9ZN 90 SNT4LSIBZN 115 SWTALSZ5IX 145 SNT4LS3TEN 1.32 6850P H RAMS 96364 1085 LM1asaD ]
SNI4LS2ON 20 SNTA(S3BN 63 SATALSIEIN .90  SWT4LSZSIN 925 SNT4LS3TON 140 ss¢ DILSOCKETS i 232 a1z 1260  \Miageas 123
SNTALS2IN 28 SWTALSSSAN 120 SNTALSIGAN 1.50  SNTALSZSTN 140 SNTALSIEIX 383 AY52376 1150 80IL W 4 120 Mgl 99
SNTALS22N 26 SWTALSGN  ©.75  SNTALSIBSN 1.70  SNTALS2SON 85 SK7ALSIOEN 57 MO 1200 oL 15 an 232 LIK3302N 3
SNTALS26N 28 SNTALSIOTN .39 SNTA(SIGEN 1.75  SNTALS2SON 1.45  SNTALSIOON 1.98 MSTI8 1243 1601 7 ane 24  LINEARS LM3401N 5
SNTALS2IN 35 SNTALSIOON 39 SW'lSIGEN 185  SNT4LSZGON 39 SNT4LS3OIN 1.0 w750 10.00 18 oI 24 oo o8 30T AH 29 MBMIN 120
SNTALSZBN 35 SNTALSIIZN 38 SNTALSI6ON 185 SNTA(SZ5IN 350  SNTALSISN 1.80 w6 1080 2001 27 gis 518 LHA01ANS LII900N 54
SNTALS3ON 25 SNTALSHIIN 44 SNTALSITON 250  SNTLSZ66N 39 SNTALSI06N 1.70 TMSE0  5.00 24 0IL 0 550 MmOy 30  ToGOC 149
SNTALSIZN 27 SNTALSIMAN 44 SNTALSITIN 220  SNTALSZTIN 185 SNT4LSIN 275 811885 130 28 0IL % 003 150 LM308N 9o TUAIC £
SN7TALS3IN 39 SNTA(SIZZN 79 SNTA(BITAN 1.5 SNTALS2TON 79 SK74LS3%ON 1.60 BIL596 v 400 %0 7490 1100 LMB09K Tiosece 129
SNTALSITN 28 SNTALSIZAN 80 SWMLSITSN 1.05  SWTALSZBON 1.75  SNTALSA24N 450 811507 1% g2l 1100 103 as TGN 165
SNTALSION 29 SWTALSI2AN 150 SNTALSIBIN 275  SN7ALSZE3N 1.80  SNT4LSAMSN 125 811598 130  CRYSTALS s 1180 IM31H vze TBCH 188
SNP4(SA0N 25 SNTALSIZSN 85 SNTALSIS0N 1.75  SNTALSZON 1.80  SNIALSMIN 128 W0P0 1000 100K 300 027 1100 RIBK 228
SNTALSSZN 79 SNTALSIZGN 65 SNTALSIOIN 175 SNTALS2S3N 1.80  SNT4LSASON 1.9% /LT 10,00 200K 370 w4 1470 2K 600
SNTALSATN 95 SNTALSIZZN .75 SNTALSISZN 1.45  SNTALS295AN 220  SNTALSGGEN .95 AP0 1400 MK W0 s 915 LM324N 18
SNTA(SABN 85 SNTALSIZIN .39 SNT4LSIGIN 175 SNTALS29BN 220  SNTALSGEON 85 BOACTC 1400 100K 350 4050 7.00 L3300 54
SNTALS4ON  1.08 SNT4LS136M .40 SNTALSIG4AN 1.89  SNT4LS324M 180  SNT4LSGTON 270
“ ,lz' CRO ROC SSORS HOME COMPUTING
I P E Books, Mags, Data and Cassettes. We have a good selection, mainly
8080A £6.33 8085 £23 on micros and personal computing with regular shipments of Byte,
6800 £10.00 6502 £15 Dr Dobbs, etc . direct from U.S.A. The latest Triton Software
Zgg ggg Ps £15.60 l | SCMPI1 £10 available on cassette or listing Triton User Club membership is £4
74 Ps !
LLY TMS9900 £30 per annum.
£21.00 |1 \

CENTRAL LONDON SHOWROOM

If you're in town, visit our showroom in
Chapel Street. next to Edgware Road tube
station. We have Tritons on display plus a
comprehensive range of components and
accessories, specifically for personal com-
puter users. Books, mags, tapes. data. cables
plus much more.

NEW 1979 CATALOGUE SEND 30p + SAE

Al prices exciude VAT & P&P

- TRANSAM
COMPONENTS LTD.
12 CHAPEL STREET
LONDON, NW1
TEL: 402 8137
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PROGRAMMER
We use the latest Data I/0 Model 19
Programmer, mainly for 2708 and we
offer a programming and erasing service
from our showroom. Fast, reliable and
safe. Burn in your own firmware. Full
editing and copying facilities.

VERO

We stock a complete range of Vero
products and accessories for the home
computer user. S100 cards. Eurocards,
Keyboard cases & consoles, wire wrap
tools and sockets, card frames and 64
way DIN connectors & ribbon cables. —
Showroom open 6 days a week.
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STAR CHESS

MOST OF YOU probably think that people who work on
electronic magazines spend their days burrowing
through mounds of exotic electronic equipment sent into
us by eager manufacturers. Well to an extent that's true,
we do get to see a fair amount of new stuff but how
enthusiastic can you get over a 20 amp power supply or
yet another revolutionary device that indicates 'heads or
tails’ at the flip of a switch?

Perhaps we're being a little unfair, the odd calculator
or TV game does catch our jaded eyes but is usually
followed by "'Oh yeah and how many games does this
one play?’’ It's true that we see more TV games than
most people, so it's got to be good to get any kind of
reaction, and such a game crept unceremoniously into
the ETI offices last week. It had all the odds stacked
against it from the beginning, for one thing it only had a
one game repertoire, not a very good start for something
costing almost sixty quid. It almost didn’t get switched

54

on! Perhaps it would have been better if it hadn’t

because ETI came to a virtual standstill for nearly three
days.

Button boxes

Called STARCHESS it boasts a fine pedigree, coming
as it does from Videomaster (now owned by Wadding-
tons). The game is housed in a fairly un-imposing
black /grey box, looking like so many other TV games.
The remote control boxes seemed to have more than
their fair share of buttons but we’'re so used to a plethora
of ‘reset’ and 'serve’ knobs we didn’t think much of it.
Duly connected up to the power and TV set, it was
switched on. Our ears were immediately assaulted by a
shrill warbling sound punctuated by what can only be
described as a noise like someone treading on a cat's tail
— coming from the built-in speaker. A touch of the re-set
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Chess games seem to be a growth area in
the electronic games market, so find a
mate and switch on the TV — Rick May-

bury tells what to expect then . . ..

and clear buttons soon cured that.

A quick fiddle with the TV's tuner brought in a sharp
well defined chess board {in full colour) with some rather
unconventional looking pieces lined up on the back
ranks. A lengthy study of the instruction manual (more of
that later) is highly recommended before any play
commences.

At this point it must be said that you've got to be able
to play chess but that hurdle over you can forget any
ideas you may have about playing ordinary chess with
this machine, that’s about as likely as the editor of ET!
becoming the next Prime Minister. After a game or two it
soon becomes abundantly clear that what this game has
that others seem to lack is the need to think, rather than a
question of who can twiddle their knobs fastest?

A typical game is both noisy and exciting, the
manufacturers have seen fit to include as many variables
as possible but without making it cumbersome. We take

ELECTRONICS TODAY INTERNATIONAL — MAY 1979

our hats off to the software engineers who wrote the
game.

A lovely mover

Each piece is moved by shifting a cursor with a set of
four positional buttons arranged in a cross, when the
cursor is over the piece to be moved the ‘'move’ button is
pressed, then the cursor is placed on the square to be
occupied and the "activate’ button pushed. Every action
is accompanied by a virtual symphony of 'squarks,
warbles’ and other equally strange noises, adding
tremendously to the fun of the game. All of the pieces
except the ‘pawns’ move exactly as ordinary chess. The
main feature of the game, however, is the ability of each
piece to ‘fire’ missiles in the direction it would normally
move, so instead of taking an opponent’'s man you can
take a pot-shot at it, although you're not guaranteed ap
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FEATURE:Star Chess

hit, in fact you take a chance of hitting one of your own
men if they are too close.

Each direct hit will destroy one of your enemy’s
‘shields’ which can number from two (pawns) to seven
for the King and Queen, and the amount of ammunition
each man has is similarly timited. The pieces, however
can replenish their ammunition by returning to the
‘starbase’ which is the squares occupied by the king and
queen. When an opponent’s shields have all been
destroyed a further hit will produce a satisfying ‘double
explosion’ {in red) and obliterate the piece completely.

Warped ideas

The second major feature is the ability to 'warp’ any
of your pieces from the board, the only danger in doing
this is that the piece will return after a random period
(from a few séconds to several minutes) and will reapp-
ear anywhere on the board, even on top of one of your
own men (or your opponent’s). The piece coming out of
‘warp’ makes a banshee like wail and slowly materialises
(just like the transporter on the Starship Enterprise), but
this is an extremely useful feature lending itself to risky
but worthwhile tactics.

Yet another feature is the ‘report’ facility which
apparently gives a readout of shield and weapon status
but we found we rarely used it as it counted as one move.

All of the pieces are given alternative names which is
just as well, because none of them look even remotely
like ordinary chessmen, the rook for instance is a star-
cruiser. The final objective of the game is to destroy
your opponent’s King, although it can’t be taken on its
Starbase, it can still be fired upon.

We did find we had one or two small niggles with the
machine, it would have been a good idea for it to play
ordinary chess, especially when most of the hardware is
already there, and the power supply could have been
located inside the case.

Taken overall, however it's without doubt the best
‘dedicated’ game we’'ve ever come across and recom-
mend it highly. By the way ETI Starchess team con-
fidently challenges all comers to a shootout!

Any takers? ETN
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Starchess, naked to the world. It has a
surprising amount of parts for a
‘dedicated’ game, many of the ICs are
unknown to us. The modulator deserves
a mention: it produces one of the most
stable and clear pictures of any TV game
we’'ve Come across.

(2)

The preliminary stages of a game, the
pieces may look rather unusual,
particularly the ‘queen’ which looks a
little like the ‘Starship Enterprise.’

(3)

It’'s a bit confusing showing a game in
black and white, there is an explosion on
the screen (square C4). In fact the
explosion is in red and accompanied by
some very ‘Star Wars’ like sound effects.

Our thanks to N.1.C. Models for lending us an
example of Starchess, just hope they don’t want it
back. But just in case they do it will cost us (and
you) £59.95.

ELECTRONICS TODAY INTERNATIONAL — MAY 1979



Here's why
you should buy
an [CE instead

of Just any

mulfimeter

% Best Value for money.

¥ Used by professional engineers, D.I.Y.
enthusiasts, hobbyists, service engineers.

% World-wide proven reliability.

% Low servicing costs.

% 20K/ volt sensitivity and high accuracy.

- Large mirror scale meter.

¥ Fully protected against overload.

* Large range of inexpensive accessories.

% 12 month warranty, backed by a full after
sales service at E.B.Sole U.K.Distributors.

Prices from £16.60 —
£32.00+ VAT

| == =

| Please send me full colour leaflet and prices on whole ICE range including |[

49-53 Pancras Road, London NW1 2QB.
Tel: 01837 7781. Telex: 298694.

accessories.
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Clef Kits

Designer appréved quality kits for
Electronic Musical Instrument
Construction.

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. ¢

P.E. STRING ENSEMBLE

The only kit available to the proven
A. J. Boothman Design for this
versatile String Machine.

Send S.ALE. to:

Clef Products (Dept E.T.I.)
16 Mayfield Road, Bramhall, Cheshire SK7 1JU.

MECHANISM
WITH ALARM

THREE FOR £13.50

@ AC MAINS

® SIZE63rx2%s x 2%

Your receipt is a 2-year
guarantee

Assemble
it in an evening!
MECHANISM & CASE

Inc.assembly instructions

rY =
@ LARGE LLUMINATED
NUMERALS

DIGITAL CLOCKS

AS USED IN Bﬂnun

MECHANISMS 10 FOR £39. 100 FOR £300

HALF PRICE OFFER

HENRY’'S RADIO
404 EDGWARE ROAD,
LONDON W2 1ED 01-723 1008 ’:"”'%m&. FROM STOCK

EXPORT
ENQUIRIES
INVITED

HENRYS

.

.
e

DELIVERY

DUAL VOLTAGE
LADAR IR e

PRIMARY 220-240 S50HZ.
ALTERNATIVE SECONDARY VOLTAGE AND CURRENT
AVAILABLE BY SERIES OR PARALLEL CONNECTION

. Type Voltage Current £ Type Voltage Current £ |pp
06FED6 | 6+6 0SAeach | 158 | 50p || O8FE24 | 24424~ piSAwmach | 153 | 50p
OBFEQE | 6+6 o6heach | 190 |50p || 12°E24 | 24424 | 02hexch | 210 | 60p
12FE06 646 1heach | 210 | 60p 20FE24 284+24 0.4A each 2.4 | 10p
20FE06 | 6+6 1.6Aeach | 274 | 70p 50FE24 28+24 0.8A each | 3.26 | T0p
S0FE06 6+6 JAeach | 325 | 70p 60FE24 24424 1.2Aeach | 3.98 | 85
6OFE0S 4heach | 398 | 85p 80FE24 24+24 15heach | 472 | 100
06FE09 949 0.3A each | 158 | 50p SOFE28 28+28 0.75Aeach | 325 | T0p
OBFEY : 949 DSAesch | 190 | 50p|| 6OFE28 | 28+28 | liAeach | 398 185
12FE09 948 0.75A8ach | 210 | 60p 00FE28 28428 1.4k each | 472 |1.00
20FED9 949 theach | 2.74 | 70p 20FE30 30430 0.35Aeach | 2.74 | 108
SOFES | 949 26hesch | 325 | 70p (| DOFE30 | 30430 | O7SAeach | 325 | T0p
BOFE0S | 949 Mewch | 398 | 8Sp(| OOFE3E | 30430 Iheach | 398 | 85p
Q612 | 12912 | D2Sheach | 158 | 5op || 80FESD | 30430 | 1Zhesch ; 472 10O
08FET2 | 12412 0.34 sach | 1.90 | 50p {| Wulti-Tap Range. Voltage ]
12FE12 t2+12 0.5Aeach | 210 [ B0p || Avaitable 3.4.5.6.8.9.10.12.15.18.
20FE12 12412 D.8Aeach | 274 | 10p 12-0-12 CA 16.0-15  0-12:15
SOFEI2 | 12412 2Aeach | 325 | 700 | agre30 24430 i 355 | 0|
BOFEIZ | 12412 250each | 3.98 |85 || goFe3s 24438 2 478 | 859
BOFEI2 | 12412 3Asach | 472 [1.00 ]| gopg36 24+30 3 595 | 1.00
06FE1S 15+1§ 0.2Aeach | 158 | 50p 100FE40 | 24430 " 710|118
08FE1S 15415 0.25A each | 190 | 50p L
12FE15 | 15415 D4Aeach | 210 | 60p airg Tap Secondary
20FE1S | 15415 D6hesch | 274 |70p || FEOB 6-0-6 Thesch | 210 | 60p
SOFEIS | 15415 1.6Asach | 325 |70p|| FEO9 909 Thexch | 274 | 70p
60FE1S 15415 2heach | 398 {85 (| FEIZ 12-0-12 1A each 280 | 70p
80FE1S JAepch | 472 [1.00 FEIS 15815 1A each 3.25 | 70p
06FE20 | 20420 0.15A each | 158 | S0Op || FE20 20-0-20 1A each 325 | T0p
08FE20 20+20 0.2Aeach | 190 | 50p || GOFES2 26-0-26 A each 398 | 1.00
12FE20 20420 0.25Aeach f 21p | 60p || GOFE28 28.0-29 1A each 398 [1.00
20FE20 | 20420 0.5Aeach | 274 | 70p || BOFEGD 30-0-30 1A each 398 [ 1.00
SOFE20 | 20420 L.2Aeach | 305 | 70p || 100FE26 | 26-0-26 2A each §.15 1115
6OFE20 20420 1.5Aeach | 398 | 85p 100FE30 30-0-30 2A aach 5.15 |1.15
80FE20 20+20 2heach | 472 [1.00 || 100FE36 36-0-36 2A each 5.5 | 11§
s Charger Transformor Air corad Audio Cross Over Coits |
4BFE1Z 0612 a8 | 325 | 10p FEDI 0.1mH 026 | 20p
B6FEI2 | 0612 s | 400 85| Fe0d 03m | 026 | 20p
1FEIZ_ | 0612 6A | 5.10 1004} FE0S 0.5mH | ' 030 | 20p]

FLADAR ELECTRIC
P.0.BOX 19
WESTCLIFF-ON-SEA
ESSEX. 0702-613314

J

TRADE ENQUIRIES |

" PLEASE ENQUIRE
FOR OTHER TYPES
'NOT SHOWN

WELCOME C.W.0., Cheques

Postal Orders

PAYMENT TERMS

Please add 8% VAT
After post & packing
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You probably won't believe us-as we'te selling
the goods but we re going to tell you anyway!
We have rejected eight clock radios for Mar-
ketplace. they were all cheap enough but the
quality was so poor that we couldn’t have
lent our name to them. However, we are now
able to offer a portable LCD Clock Radio to
you which meets our standards.

The clock is a 12-hour one with AM/PM
indicated and a back light. The radio is
Medium Wave and FM with very nice quality
for a small speaker — for FM there's a
telescopic aerial. The alarm can be either a
‘beep-beep’ type or the radio, there's also a
snooze facility.

The case is sensibly rugged and is printed
on the back with a World Time Zones map, a
bit of a cheek really, especially as the time is
relative to Japan!

We won't ‘even mention the RRP — but
just check on comparable prices — you'll find
ours a bargain.

An example of this Ciock Radio can be
seen and examined at our Oxford Street

prngin

(Inclusive of VAT and Postage),
-k GRS i S G SN G S M S e e
To:
CLOCK RADIO Offer,
ETi Magazine,
25-27 Oxford Street, London W1R 1.RF.

Please find enclosed my cheque/PO for
£20.50 (payable to ET! Magazine) for my
Clock Radio

Name

Address

Please allow 28 days for delivery

... and don’t you ever say we don’'t listen to
| you again! Ever since we first did a gen-
tleman’s watch, we have been dealing with a
constant never-ending stream of requests for
a ladies' model. Well at long last we can claim
10 have done samething about itl

it wasn't easy arranging this sort of price
on a praduct this good — but ETl's dons it
| again! The watch is smali enough to look good
 on the prettiest wrist, and accurate enough 1o
satisfy the most fastidious. Normat display
shows time of course, with both date and
saconds available on a push of a button, A
backlight is also inciuded.

Battery life should be greatly in excess of a
year, and the bracelet is a smart stainless
steel.

An exampie of this watch can be sean and
examined at our Oxford Streat officas.

£9.95

b o N G S G G Gm MM S

To:

Ladies LCD Watch Offer
ETt Magazine

25-27 Oxford Street
London W1R 1RF

Please find enclosed my cheque/PO for
£9.95 (made payable to ETI Magazine) for a
ladies LCD watch

Name

Address

Please allow 28 days for delivery.

{inclusive ot VAT and Postage)
. . e -]

DIGITAL
ALARM

-

|

[

THIS 1S THE THIRD digitat alarm clock that
we are offering (we regret the earlier versions
are no longer available). We have sold thou-
sands and thousands of these and our buying
power enables us to offer a first rate branded
product at a reaily excelient price

The Hanimex HC-1100 is designed for
mains operation only (240V/50Hz) witha 12
hour display, AM/PM and Alarm Set indica-
tors incorporated in the large display. A
switch on the top controls a Dim/Bright
display function.

Setting up both the time and alarm is
simplicity itself as buttons are provided for
both fast and slow setting and there's no
problem about knocking these accidentally as
a 'locking’ switch is provided under the clock
A 9-minute ‘snooze’ switch is located at the
top.

A example of this clock can be seen and
examined at our Oxford Street offices.

£8.99

(Inclusive of VAT and Postage)

To:

Hanimex Alarm Offer
ETI Magazine

25-27 Oxford Street
London W1R 1RF

Please find enclosed my cheque PO for £8.95
(payable to ETI Magazine) for a Hanimex
Digital Alarm Clock.

Name

Address

Please allow 28 days for delivery.
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We feel we've got to tell you carefully about
this offer which we re introducing for the first
time. Why? Because our price is S0 enor-
mously lower than anywhere else you may
suspect the quality

The exact same watch is currently being
offered by anothetr magazine as a special at
£24 .95 — some of the discounters are selling
it at £29.95, the price to ETI readers for
exactly the same watch is £12.95.

The display is LCD and shows the seconds
as well as the hours — and minutes — press a
button and you'll get the date and the day of
the week

Press another button for a coujple of
seconds and you have a highly. accurate
stopwatch with hundredths of a second dis-
played and giving the time up to an hour
There is a lap time facility as well — and of
course a back light

Our Chrono comes complete with a high
grade adjustable metal strap and is fully
guaranteed

A sample of this watch can be seen and
examined at our Oxford Street offices.

£12.95

(Inclusive of VAT and Postage)

- e . e reme GEED em e SIS endm mmme cmbe SEED e

To:

LCD Watch Offer
ET! Magazine
25-27 Oxford Street
London W1R 1RF

Please find enclosed my cheque/PQO for
£12.95 (payable to ETI) for my LCD Chrono-
graph

Name

Address

Please allow 28 days for delivery.

L
Both ETI and Hobby Electronics have soid a
jot of digital alarm clocks — over 10,000 in
fact — maybe that's something to do with the
fact that we seli at real bargain prices. Now we
candpfier you a truly modern, space age
‘model. y

it includes all the facilities expected in a
good design — fast, slow setting, snooze
faciity, etc plus two unusua} features —
automatic brightness control and a weekend
atarm cancel. L0 &

= L

i

An example of this clock can be seen and
examined at our Oxford Street offices.

£10.50

{Inclusive of VAT and Postage)

To:

DIGITAL ALARM CLOCK MK2 Offer,
ETI Magazine,

25-27 Oxford Street,

London W1R 1RF.

Please find enclosed my cheque/PO for
£10.50 (payable to ETlI Magazine) for my
digital alarm clock.

Name

Address

Piease allow 28 days for delivery.
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ALARM-
CHRONO LCD

Currently this watch is being discounted
elsewhere for typically £39.95 (we don’t
quote RRP as this is meaningless) and the
watch is a ‘Chinese copy’ of a very famous
one in the £100 rangel
The facilities are exceptional:

Normal hours and minutes

Continuous seconds or data display

Day of the week

Stopwatch with 0.1 secs resolution

Lap time facility with automatic return to

stopwatch after 6 seconds

Different time zone setting with indepen-

deht date, day of week settings

Good bleeping alarm

s Easy time correcting: on the sixth ‘pip’,
press a button and it's reset to 00 seconds

as long as watch is plus or minus 29

seconds.

It comes with a full guarantee of course

An example of this watch can be seen and
examined at our Oxford Street offices.

£21.95

(Inclusive of VAT and Postage)

To:

ALARM/CHRONO LCD WATCH Offer,
ET! Magazine,

25-27 Oxford Street,

London W1R 1RF.

Please find enclosed my cheque/PQO for

£27 .95 (payable to ETI Magazine) for my
Alarm / Chrono LCD watch.

Name

Address
Please allow up to 28 days for delivery.
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DEPT. ETI 1, 56 FORTIS GREEN ROAD
MUSWELL HILL, LONDON N10 3HN
your soundest connection in the world of components TELEPHONE: 01-883 3705
LOW POWER SCHOTTKY and TTL CMOS BITS and PIECES
N | s Nl s Static RAM's 14+ 17-63 844 |M326N 2.80°
7400 .30°| .29' } 74170 1.88° [1.65° | 4000 .15° 2102A(350ns) 1.05 .85° -88° | M345K 8.10°
7401 — | 20 74173 1.41°| ‘88 f 4001 16" 2102A-2 {650ns) 1.29° 115 1.08° 1129/30/31 .85
7402 3| = a1 1.01°|1.05 ] 2002 16 2111A-1 {500ns) 2,46’ 219 2.05°
7403 — | .75-§ 78175 .81°(1.05° | 4006 .92 2112A-2 (25008} 2.18° 1.90° 1.78' 1C's
7404 118 | s | 74176 101 = fa007 18 21102 (360ns) 1.07° -96° 86" ca3080 75
7405 25| 29' | 14177 1011 — faoos 92 MM5257 (TM54044) 8.10° 1.19° 6.75" £43130€ kY3
7406 2:80'| — [ 74180 1011 — § 4009 lsa 2114 (450ns) 8.10° 7.19 8§75 Ca3140E 37
7407 34| 82| 74181 2.21°(2.99° § 4010 .54 5810 3.50° 2187 282 U301aN ‘30
7408 .73 [1.05" | 74182 81| — Qa0 s Dynamic RAM 8251 5.97° LM324N 73
7409 ‘ag| 75| 74184 1817 — Q4012 s 2116 12.75° 8253 810° LM3a8N 99
7410 34| 65 | 74985 1.62'| — §4013 .48 8255 5.51° LM380N 97
7411 ‘sa| ‘s | 74188 297 — Jao1s 92 5957 o IM3BIN X
7412 67 [1.86° | 74189 317 [2.26' | 4015 92 8.9 Roguistors LM382N iss
7413 27| .3s' | 74190 1.21° .75' | 4016 .43 a2.500 8L sories LM3900N 65
7474 aar| 3s | 74101 1.21°| 78 J 4017 s +(POS) 100mA LM3909N 70°
7415 — | 35| 74102 1.21-11:85' | 4018 . (92 50750 DSR2 SRS, SN76001N 102
7416 — | 3s- | 74193 1.21°|1.85' | 4019 56 7.87- All30p each SN76003N 232
7417 Z | as- | 74104 1217 — Ja020 .92 TriState Buffers T 78M series SN76013N 155
7420 27| — 74195 1.01° (105§ 4021 .92 811595 75-  +(POS) 500mA SN76023N 158
7421 ‘so-| 76| 74196 118|105 | 4022 92 o 75 5v.6v.8v 12v. 15v, 20v & 24y 7/ S003N 0
7422 so-| 78 | 74197 1981105 | 4023 1a 81597 75 Ab 80p" exch TCA940 175
7523 1.25: § 74198 181°] — 4024 65 811598 l75r TOM series IN414 ‘90
7425 51-| 39| 74199 1811| — laozs as 74366 750 7 INEG) 500mA ZNa24E 135
7426 51| .39 | 74221 - 99" § 4026 1.88" 74366 '75. Sv. 6v, Bv. 12v, 15v, 20v & 24v ZN425E 3 78
7427 78| e5- 74240 228 4027 s1° 24367 “Je. All85p* each eacT S
7428 19 | 74241 2.25' § 4028 .70 74368 '75+ 78 series IN1034E 2.03°
7430 39+ | 74242 2.25° § 4029 1.18" Bufters +(POS) 1A ZN1040E 843
7432 " la'ss | 74243 225 | 030 56 g 1060 165 5. Bv. 12v, 15v, 18v & 24y NATIeE e
7433 e ‘55| 74247 95 | 4032 1.08° - bCKETS 8T28P 1.65’ All 85p° each N
7437 6| — [ 74248 — | 95: ] 4031 189 5O .8Ta5p 14w T9series
7438 T 1.0 | 74249 — | ‘es- | 4035 106" - (Toxas) o e Tae —INEG) 1A . The ltems shown in this advert are
7440 159 — 74251 — | 83 fa0a0 922  Bein 100 BT97P 149 5.8V, 12v, 15v. 18V & 2oy just a small selection taken trom
7441 38| — [ 74283 99 | 4042 700 1dpin 120 foocp 1.49- AI€1.00" each our new 78/79 Catalogue which
7443 108’ — f74257 — | 9 | 4043 g1+ 16pin 13" 4 . is now available. It contains’|
7445 ‘67| .se'] 74258 ‘99 | 4046 1.08: 18pin .18° interface . UA723(DIL) 40" verything from Resistors to the
7446 67°| .as'f 74259 1.50° | 4048 a3 206in -20° 8212 224" 1200 1.99° 1166t in Micro-processors. Don't
7447 1.31°|1.35" § 74266 35 | 4050 43" 22pin 24" 8216 235" LM304H 2.40°  4o)ay order your copy today. The
7448 87| .78-| 74273 — |225- | 4051 g1+ 24pin .26: 8224 3.59' LM323K 8-26" price is only 40p (inc 45p
7449 67| ‘78| 74279 T |%as | 402 s+ 28pin 30" 8228 5.51° LM325N 2.60° J0lihers)
7450 67| 55 ] 74283 — | se- | 4053 g1+ 40pin .44t
7451 -52: | 74290 =3 |%831 4054 1.29 '{’1: wrep - 28 1+ 104 50+ 100+
] 18- 14pin [34- TIL208RedX 15" . . y : . 10+ 50+ 100+
16pin TIL212 Yet X 20" .18° 16° K TIL220 1 P .125° 12 p 11
18pin TIL216 Red X .20° 18" 16" g TIL224 Yel X . p -21° .195_
20pin TiIL232 Gre X .20 .18 16" K TIL228 Red X . P B .195.
Jamm . X = High Brightness TIL234 Gre X . 4 185
oo DL747 uA741 TIL209
40pin 1.05- [ERLETN 5 for £1.00 41or £1.00° \¢ 10 for £1.00°

ade and Export Inqui
phons your order through with your Acc:
s £5.00)

ALL OUR MAIN STOCKS HAVE NOW BEEN SOLD
Stock not stored at our previous address or purchases during or since the
closure order was given could not be sold from that address. We now offer
the remainder of our stock of oscilloscopes, components, general
test gear, etc to the public and dealers. Send for lists. 9p stamp please.
Callers by appointment only.

ALL INVOICES, ENQUIRIES, ETC., TO
OUR TEMPORARY ADDRESS OF

CHILTMEAD | |

NORWOOD ROAD
READING

TELEPHONE NO. READING 65916
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PROJECT

RADIO CONTROL

SYSTEM
PART 1: TRANSMITTER

o -~

THERE WERE SEVERAL criteria we
considered important in any radio o

control system before this project

came up, and these have been :

perhaps the main reason for ETI !

keeping out of this field thus far.

However Rencoms design, 1. : ;
presented here, satisfys our ' . |
requirements perfectly and fulfills a ‘
few we hadn't thought of. Firstly itis
easily constructed and easy to set up
— too many systems are marred by
their requirements for expensive test
gear in the alignment procedures. All -
that is needed here is a simple . -
voltmeter. :

Secondly the transmitter produces
a ‘clean’ output which does not
interfere with adjacent channels to
any degree worth mentioning. This is
an essential requirement since the
receiver can handle 10kHz channel
spacing, and interference would
render this unusable. In any case this
is now a legal requirement in many
countries.

The charger for both transmitters
and receiver can be built into the
transmitter case itself, which any
enthusiast will recognise as a decided
convenience a five pin socket
fitted to the case allows access to the
charger circuit for this facility, and
the same socket holds the transmitter
crystal (normally encased within a
DIN plug). This means channels can
be changed quickly — or the set
disabled — simply by removing the
plug.

i

ON

STRATO  4+te

The Strato system can be built as
either a four or six channel unit, and
is suitable for any kind of model from
airplane to boat. Choice of servo will
be made according to the vehicle to
be controlied. »
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Publication of the system will be
in two parts, transmitters first. Next
month there will be full details of the
receiver unit along with some hints
on installing the radio control. There
will also be a follow up article later
designed to give some ideas of what
can be achieved with a system of this
versatility.

We chose an armoured vehicle as
the example upon which to base our
articles, as this is more general in
principle than most and allows easier
illustration. The model we used was
the excellent Tamiya 1/16th
Leopard kit. This gives a splendid
model of the W. German tank with
Tamiyas usual superb mouldin
detail and a drive system designed
for radio control through an
ingenious twin clutch system.

It is an expensive kit, but in our
opinion is well worth it, and includes
everything right down to the servo
rods.

A Gase For It

The transmitter case is designed for
four channels to be controlied by
joystick and two by either pot or
simple switch. The latter could be
useful for aircraft undercarriage and
the like.

The angled aerial produces a
radiation pattern that reduces the risk
of an aircraft (in particular) getting
itself into an area of low strength and
thus passing beyond operator
control.

The meter on the front panel is a
form of field strength meter and is
used initaily for setting the only

tuning control in the TX circuitry, and’

thereafter indicates RF output as a
check upon performance.

Construction

Building the Tx should pose no
problems to the average constructor,
but when fitting the joystick and
case, follow the photographs
carefully otherwise it could cause
unnecessary problems.

Assemble the PCB first, and check
carefully the polarity of
semiconductors etc. Fit the aerial and
other sockets initially, then the
passives and leave the transistors
until last. Note the inductors are
labelled.

The small PCB fits aback the
meter and carries the components for
the FSM.

62

Above: the Tamiya tank upon which the system is based

Below: the receiver with its DEAC and charger sw

o

Solder the output wires to the
board at this stage as fitting the
control pots later will be tricky else.
Follow the installation drawings
carefully and there should be no
trouble. Check everything carefully
though.

Power To The Aerial

Once the board is complete and the
sticks wired fit the rechargeable cells,
screw in the aerial (telescoped) and
plug in your crystal. Switch on.

The meter should show a reading.

itch

.

i

Rotate Cl using a small insulated
screwdriver or better yet a plastic
control trimmer the reading will rise
and fall as Cl is rotated.

Extend the aerial fully and rotate ClI
to get a maximum meter reading. It
helps during this operation to keep a
finger on the —ve of the cells to pro-
vide an earth load.

The reading should be about 80-
90% of FSD so move the FSM aerial
around slightly to obtain this.

The transmitter is now tuned. Pre-
sets PRI-6 are used to set the centres
of servo operation and do not interfere
with RF output at all.

ELECTRONICS TODAY INTERNATIONAL — MAY 1979




PROJECT : Radio Control

BUYLINES

With a project of this type the metalwork is
more important than for our usual endeav-
ours. For the transmitter in particular, with
the joysticks and aerial to be mounted, we
cannot imagine anybody enjoying filing
away for hours. In consequence we strongly
recommend use of the hardware packs
offered by the designers, Remcon. Our
photographs and text employ these.

Ambit are marketing the components for
this project, so between the two a complete
kit is to be had. We estimate that, including
four servos, the project will cost about £130
in total, which is approximately £60 less
than a commercial set-up of approximately
equal performance would cost.

The model we intend to base our instal-
lation on is the Tamiya Leopard A4 in
1/16th scale, which is designed for radio
control. The kit is superb in all respects,
both as a model and as a vehicle for radio
control, and cannot be recommended
highly enough. Beatties chain of stores
stock the kit and it will cost around £90
including the gearbox/clutch/motor
assembly for direction control.

Above: a denuded transmitter unit. The joysticks mount above the board.

Component details:
Below: the receiver removed from its case. Note the crystal. From Remcon.

s

N Manual for system (worthwhile step-by-
step constructional details) £2.75

£1.00 refundable against purchase of
packs over £25

Transmitter hardware pack (everything
except components and batteries):
4 channel £39.95
6 channel £45.00

All components available separately
SAE to Remcon for details.

Receiver hardware pack complete (six

channels) £18.50

All components available separately.

From Ambit —
Transmitter components £10.95
Two PCB DIN plugs and charging resis-
tors £1.60
Matched crystals (2) and DIN plug
$ F abgg e i £4.00
i e PR B R o Y i et | Five-pin plug DIN (options) £0.75
Fit the completed assembly to the That same DIN socket is utilised Receiver components (complete}) £8.95
Case,.hn'ng up the aerial bush with the many ways. Pins 4 and 5 are the All components available separately.
plastic grommet on t.he case top. For connectlons.for the Tx crystal. P|n$ 1 Rechargeable batteries also available. SAE
those not fitting the internal charger, (+ve) and pin 2 (—ve) allow charging for details.
cover the holes in the back of the case of both the Tx and Rx cells together. Any servo will te with the Strat
’ . . y se will operate wi e Strato
with some tape or card. Pm? 2 and 3 if strapped together can system. Next month we will give wiring
Charae switch on the T)’< SO th?'( when details for the different types.
9 removed ‘locks off’ the unit. Makes Addresses:
Remember that the cells used will unauthorised use a little difficult! Pins Ambit International, 2 Gresham Road,
take 14 hours to ch from fl d 2 (+ve) and pin 5 (—ve) connect an Brentwood, Essex.
ake ours to charge from flat, an Remcon Electronics, 1 Church Road,
the bulb will light quite brightly at first external charger to the Tx cells. 50mA Bexleyheath, Kent.
and then dim as charging progresses. maximum please. Add 12%:% VAT to all prices except
To charge the Tx batteries alone fit the Crystal Clear manual.
DIN plug with R32 across pins 1 and )
2 and plug in the mains lead to the By changing crystal you change
rear socket. channel, and the colour can be used p
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ROJECT : Radio Control

Fig 1. Full circuit diagram of transmitter

LP1
6V
60mA

sK2
/

220,
240V AC

R10 i
a5 ém Sn ;[;

€13 i %
R12
100 T w2

o ]
c18 =
100 g
013 D14
R30 R33
NOTE: e
Q2 1S B
Q3,6-11 ARE BC172 — s,z
O4'& 5 ARE BC30:
D14 ARE 1A 400V
D5-12 ARE 1N914
L. c3s
1n0

This has been designed to meet the
stringent requirements of continental post
offices in respect of harmonic radiation and
sidebands and has adequate power output
to ensure out-of-sight range for model
aircraft.

Referring to the transmitter circuit Q6, 7
R14-17, RV, C16-19 comprise a conven-
tional astahle mutivibrator of unity M/S
ratio, and period approximately 20mS. This
is the system clock. If we look for a moment
at Q8-11 it will be seen that these initially
have their collectors close to the - ve rail
potential due to their base bias. Now when
the collector of Q7 goes to logic 0, the step
change in voltage at the slider of channel 1
control potentiometer RV1, is passed via
C21 to the base of Q8, cutting off its collec-
tor current. The collector of Q8 therefore
goes to logic 1. The base potential of Q8
slowly rises on a time constant C21
(R19+R20) until the base/emitter diode

HOW IT WORKS

again becomes forward biassed At this
point the collector goes to logic 0 once
again. When this happens, the -ve going
stage voltage at the channel 2 control.
potentiometer RV2 cuts off Q9, followed
by the same pattern of events as detailed
for Q8. This sequence is followed by Q10
and Ql1. Potentiometers RV1-4 are the
operator controls, and R19, 22, 25, 28 per-
mitsetting of the pulse width with the
channel controls centred. These adjust-
ments are carried out to set the mid-travel
position of the servos.

The encoding process is completed by the
C.R and diode network at the collectors of
Q7-11. Taking as an example, C26, C21, D9,
capacitor C26 is normally charged to a
potential approximately that on C16, When
Q9 is cut-off by the pulse from Q8, C26
discharges on a time constant C26
(R21 +RV3), which is much less than the

Ims minimum duration of channel data.
When Q9 is again turned on, D9 and D6 are
forward biassed by the current through R12
turns on Q5 which is part of the monostable
which modulates the buffer stage Q2. Be-
fore triggering, Q5 to cut-off, and Q4 there-
fore turned on by base bise current through
R9, R6. When triggered by an encoder pulse
via D6, Q5 conducts turns off Q4, which
reverse biasses D5. C13 then charges
through R11, maintaining Q5 in its turned
on state for a period determined by Cl13,
R11. Since this occurs when Q7-11 collector
go to logic 0 then five absolutely identical
pulses will be generated by Q4 and Q5 in
every 20 mS frame of data.

The RF section is one of elegant sim-
plicity, having only one adjustment, C1, Q3
is the crystal oscillator using 27 MHz 3rd
overtone crystal base to -ve rail 27 MHz
output is coupled to the base of buffer/

modulator stage Q12 via C9. As we men-
tioned in the description of the encoder, Q4
is normally conducting, which means that
collector voltage is applied to Q2 via R6 and
L5. The amplified RF from Q2 collector
passes to the power amplifier Q1 via C6.
Impedance matching from Ql collector to
the power amplifier Q1 via C6. Impedance
matching from Q1 collector to the aerial is
effected by pre- coupler C3, L3 C4, and base
loading by the adjustable network L1,C1. A
simple RF meter circuit is included, com-
prising the meter, C33, L7, D12, it is used to
peak the aerial matching adjustments
during initial setting up. Thereafter it
constantly indicates the carrier strength.

Before leaving the transmitter it is per-
haps worth mentioning C2, L2, C5, Cl1,
Cl4, C15,C18, C22, C25,C28, C31. They are
all there to prevent R.F. from reaching
unauthorised, and sensitive parts of the
circuit!
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XTA L +|POS
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1 1
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Leoo-..J
4.8V RX deac

Fig 2. All the possible DIN plug configu-
rations. See text for uses.

moulded
sub-panel

The field strength meter, with PCB ready
4.8V RX deac for bending at the meter tabs.

Fig 3. Section through transmitter case.
Should help with assembly.

TRANSFORMER

_TAG H
_TAG K

The complete Tx excluding case.

The field strength meter with pCB bent
over for fixing.
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Fig 4. the main component overlay for the transmitter. Note that PR1-6 are 50k in value.
RESISTORS (all 4W 5%) INDUCTORS
R1 220R I_IST L1,2 4u7
R2,15,17 150R PARTS L3 220n
R3,6,13 100R L4 22u
R4,8,14,36 ak7 L5 680n
R5,12 1k2 c3 33p polystyrene L6 1ub
R7.10,11 10k ca.6 47p polystyrene L7 10u
R9 3k9 Cc7 10n polyester 5%
R18,21,24,27,30, C8.9 10p polystyrene
33,16 56k c10 68p polystyrene SEMICONDUCTORS
R20,23,26,29,32, C11.14 47n ceramic 8; g;“;ﬁes
35 82k 68 lyester 5%
c13 ol a3, 611 BC172
C15,20,23,26,29 0%, ey
Note that R19,22,25,28,31,34 are an- it . D1-D4 ITT 2002 or equi-
notated as PRI-6 to correspond to channel C?%36139 ?Bz)cerallmlc i vElem
number Sy AL D5D12 1N914
C17.19 100n polyester
TERS 59
;\O/}'FF;\IJ(I;OME E ak7 C18,22,25,28.31, * MISCELLANEOUS (for charger version)
35/38' o 1n0 ceramic Mains skt, 6V 60mA builb, 20V 1A
CAPACITORS C21,24,27,30,34 secondary transformer, meter 200uA
c1 AN WD 37 AR caEnE FSD, 5 pin DIN skt, metalwork (see
C2.5 50n polystyrene C33 33n ceramic Buylines), aerial — 1.4m long.
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PROJECT: Radio Control

METER

Fig 5. (Above) the overiay for the meter
PCB. This mounts stop the meter itself

The top of the PCB slips under the flange at
the top of the case.

Fig 6. (Below) Plug wiring for servos and channel line-up.

3

; b e
Tuning involves one adjustment only one note thumb on battery earth.

e
W

to identify operation easily. The
standard system of coding is:—

st

5,

The Rf end of the PCB. Colour

A Chan 2 8 a Chan 3 8

A
Chan 1
Chan

' O
B

eep=—K

mark 10 your
Servo-Standard rotation

Channel allocation & direction of
‘servo, travel

8
LI O
A

It

Chan6 ¥
A

a’@A

Chan 5

[T

206 ALl _PANEL

epoxy all round

inside

g

Section thro case end moulding

Tx Rx
26.995 26.54 Brown
27.045 26.59 Red
27.095 26.64 Orange
27.145 26.69 Yellow
27.195 26.74 Green
27.255 26.80 Blue

o) Rear view con0|l|3i0ﬂ

X Plug
So that’s about it for the transmitter,
except to remind you that to run a
radio control system you NEED A
LICENCE. This costs £2.80 for five
years and obtained from: —

The Home Office

Radio Regulatory Dept

Waterloo Bridge House

London

SE1 8UA.

plug

Next month we will be giving full
details of the receiver and installation
of the system into a model. In the
meanwhile for the fleet of soldering
iron, or just plain impatient,

Remcons manual contains full
constructional details of the complete

Rx socket

common while
Wiring — charge plugs switch &
battery.

system and will be available shortly.
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Largest range of quality components in the U.K. — over 8,000 types stocked

Marshalls

Retail sales London: 40-42 Cricklewood Broadway, NW2 3ET Tel: 01-452 0161/2. Also 325 Edgware Road, W2 Tel: 01.723 4242
Glasgow 85 West Regent Street, G2 2QD. Tel. 041-332 4133 and Bristol: 1 Stwaits Parade. Fishponds Road. BS16 2LX. Tel 0272 654201

Head office and Mail Order to Dept. ETI
A. Marshall (London) Ltd.

Kingsgate House, Kingsgate Place
London NW6 4T4. Tel: 01-624 0805
Telex: 21492

LEDS + OPTO BY SIEMENS MEMORIES (see catalogue for full range) TRIACS
Displays 7 seg LEDS Red Gr Yell POWER PRICES AT UNBEATABLE
Com anode or cath Sml 3mm 18 19 19 MM2708Q 9.00 | MMSBSC30N 2.08 | TMS40432NL 2.98 | TMS9303NL  13.74 PRICES
"' Red Large 5mm 20 20 20 | MM52040 900 | MM53114N 447 | TM3404420NL 9.85 | TMS9904  P.OA.
8mm MY £1.50 Extra MM5303N 6.83 | MM56105N 1043 s | TMS9905  POA. |  ncooso  Pastc TO66 400v 24 £0.80
’ 10mm HT £1.55 Bright 40 40 40 | MM5307AA/N 13.86 | MM57109N  13.41 A8 | ADCOBI7CCN 15.63 TIC2250  Plasic TOB6 400v 6A  £0.70
14mm HT £1,57 1/red LD271 £0.55 MM5314 4.60'| MM57160N 6.71 | TMS4051-2NL 648 | ADC3511CCN  8.30 TIC2260  Plastc TO66 400v  BA £0.70
18mm HT £1.85 IR receiver €1.45 MM5316 4.60 | MM57161N €.71 | TMS4060-2NL $.48 | ADC3711CCN 835 TIC2360 Plastc TO66 400v  12A £€1.00
Opto coupler £1.55 MM5330N 4.20 | TMS2716JL  19.50 | TMS4116-25)L26.00 | ADD3S501CCN  8.30 TIC2460  Plastic TO66 400v  16A  £1.21
Full range + data in our 79 catalogue MMBOCISN  0.58 | TMS4027-25NL .10 | TMS4164NL P.O.A | ADD37OICCN 938 TC2530  Plasne TO3 400v 204 £1.87
MMBOCISN  0.85 | TMS4033NL 175 | TMSEO1INC 538 | Av2513 78 TIC2630  Plasve TO3 400v 20A €220
] MMBOCI7N  0.58 | TMS4036-2NL 3.28 | TMSS900UL 4441 | AY-38500 6.50 40576 €220
RAACO STORAGE BOXES MM8OCIBN  0.85 | TMS40382NL 278 | TMS990INL  10.88 | AY-38710 1278 40669 £1.30
Swong durabie high impact polystyrene boxes with brass hinge MMB2C19N 290 | TMS4042.2NL  2.98 | TMS990INL 9.18 | SFF77301A 8.95 40842 £1.25
pins. MMBEC29N  2.08 SFF96364  18.00 INA444 £195
CMOS (see catalogue for full range) THYRISTORS
J4COON 024 | 74C4BN  1.38 | 74C95N 108 | cpacoo 020 | CD40138 0.2 TP SE PRICE
l 74C02N 024 | 74C73N 054 | 74C107N 1.22 | CDa001B 0.20 | CD4014 1.00 TICA44 3_'&'"30‘, %18 £0.30
74C0AN 024 | 74C74N 056 | 74C150N 4.4 | CDa002 018 | CD40YS 0.75 ncas ] 06A 100v  TOIB £0.50
89 £1.62 818 £1.78 74C08N 024 | 74C76N 054 | 74C151N 247 | CD4006 1.25 | CD4016 052 Tcary 06A 200v  TOI8 £0.60
74C1TON 024 | 74C83N 130 | 74C154N 388 | CDa007 018 | CD40178 1.05 2N5060 054 25v  TOI8 £0.32
74C14N 085 | 74C85N 130 | 74CI67N 221 | CD4008B 089 | CD4918B 105 NS08 1 05A 50v  TO18 £0.33
LINEAR (See catalogue for full range) 74C20N 024 | 74CB6N 0.64 ;221204 111 | CDa009 058 C%;gg l‘lfg IN5062 05a 100v  TO18 £0.40
. 74C30N 024 | 74C89N 439 161N 1.1 | Co4010 o088 | Ci E H £0A3
UMISON 060 | LMI35IN 130 | CA3000 330 | 543N 024 | 74CS0N 085 | 74C162N 111 | Cpaor1e 020 | CD4021  1.06 e A e o t0as
LM340T5  0.88 1M1458N 0AS CA3001 425 JACA2N 092 | 74C93N  0.85 | 74C163N 1.11 | CD4012 020 CD4022B 1.00 BstBO246 47A 700v  Plastc £1.48
LM340T-12 088 | (M1496N 097 CA3002 330 S S5
LM340T-15 088 | IMISCON  1.94 CA3006 4.60 BY106 ounting £1Ti0
LM340T-24 088 | (M18OIN 225 | CA3007 415 gﬂg?g:g:gg)/““/:"”?) o
LM341P5 056 1M180BN  2.10 CA3008 2.55 .
M341P12 056 | (MIBI2N  8.20 CA3012 165
LM341P-15 0.56 | LM1820N  1.18 CA3013 1.85 NEW 1 979 CATALOGUE
LM341P-24 0.5 | |M1828N  1.90 CA3014 2.20 e | | 4 mi
LM345K .97 [ (MIB3ON  1.90 CA3018 0.78 age catalogue — new enlarged micro
(M34BN 095 | (M18a5N 150 | CA30184 110 pag 9 9¢ TTL (see catalogue for full range)
LM350K 850 TAEEN O CA3020 220 section — largest range of quality com-
i : i i i SNT4HOSN  0.60 | 741563N  1.26 | 74LS183N 270
LM358N 060 | (M1850N 1.0 CA3020a  2.50 ponents from franchised suppliers available §N74H|0N .58 Pl acraas il o 28
mg?gz ;: Lhm:gggg e %gg; 2 in UK. All VAT inclusive prices. Over 8,000 SN74H1IN 085 | 740S74N 042 | 74LS190N  1.00
¥ line items plus lots more. 50p post paid or SN74H20N 055 | 741S75N 058 | 74S191N  1.00
WM371H 235 | LM2907N-8  1.80 CA3023 220 SN74H21IN 055 ( 74LS76N 042 | 7AS192N  0.9%
M373N 335 | [M2917NB 180 CA3026  0.70 40p to callers at any of our four branches. SRR el [N (e || e
THASTAN 3 I 3301 N0 S ORy JCA50IBNINN 0,90 SN7SHAON 055 | 74LS83AN  0.90 | 74L5194N 070
LM377 NI SOR [ [IM3300 N J0'65 B [F § 430205 Jaup1i26 SN74H5TN 086 | 741S85N  0.96 | 74L5195N  0.70
CM3IGNE2 SO | JIMId0INIROSSE | JCAI02GIa0-7S) SN7AHEIN 058 | 74i306N 044 | 7ALSIAEN 080
LM3795  4.25 | LM3900N  0.68 CA30294 090 Rrancan oes.ll s =N o | B
O T {20515 ] JCASOSOREERYE0 &S MAILIORDER S % SNTAHSSN 085 | 7ASoIN 130 | Je3IN 980
EMIBONCLS 1 OS I [JUv 390 O 077 S RCASOTOAIE 2. 20 SN74HBON 055 | 74S92N 070 | 74L5240N  1.50
M381AN 270 | LM3B1IN 110 CA3033 3.70 ; g ;
Please add 40p for p/p to all orders. SN74HB2N 0.5 | 74LS93N  0.64 | 74LS241N  1.50
IM3BIN  1.89 | LM3913N POA CA3034 2.75 ) NSkl asor i oo ol L
LM382N 132 | IM391aN 279 CA3035 1.95 Telephone orders on credit cards £10.00 SNTHOINT 0SE 7415933 3¢ ;ﬁu:m e
LM3B4N  1.55 | LM4250CN = 1.30 CA3036 2 minimum SN74L0AN 080 | 74LS107N 042 | 74l524aN 1550
IMISGNEES0 8888 | LM 78L05CH R0.85 EH] [icA3036 /852,80 ' SN74L47N 390 | 74(S109N  0A2 | 74S245N  1.85
ASOTN I O] JMTEL1 ZCHO S5 A0 IS S 1 SNT4L7AN 090 | 74S112N 042 | 74524N 108
EMIEN 1 00 [ 1MaL15CHIER0.85 s QY SN74L85N  2.82 | JALS113N 042 |7415248N  1.08
(Mao2N 087 | Iwroskc 1ss | Cazoar  1es NEW TELETEXT CHIPS SN7ALON 230 | 7MS11AN 042 | 744N 108
oo g wmEc 1R | S 1w ‘ , el el b
m;g;tc: :-:3 m;gmg :.:: &ggzg :-:g from Mullard — available now from Marshall’'s — Sole UK 761502N 038 | 7415128 170 | 745257 1.00
LM703IN. 115 | IM78L05CZ 030 | CA3046 077 distributor to the hobbyist market. 7ATSOIN 02 JR 7t 25 0'6o Y J7AL5 250NN 00
LM709CH ~ 0.70 | LM78L12CZ 0.30 | CA3047 220 i ) . ey & R 0 Yea 89
M7098 ~ 0.50 | LM78LISCZ .0.30 | CA3047A  3.70 SAA Series, for the reception, display and control of 741508N 026 | 74LS136N 042 | 74LS266N 0.4
M709-14 049 | wv78(24Cz 030 CA3048 245 LT . . . e s 3
M710CH 087 | mces7p 275 | ca3oas 1.98 television based text display systems. Suitable for ‘CEE- ;:tg"g: og ;ﬁ}gg: SEloraey e
T an | Meeme. 1T | 3%y 2% | FAX and 'ORACLE’ Remote Control 74S1iN 026 [ 7451258  1.30 | 745279 058
wme 1o | Moae 210 | sz 17 | SAAS00O Infrared /Ultrasonic £3.48 [ S 2] TSN e ye
MI33c1a ods | Moo 1 | G316 | SAA 5010 Station selector /DICS £8.13 | rasian 075 |7asioin oss | 7SN 374
LM741CH 050 | MC798P 220 | CA3059 2.10 SAA5012 Binary tnput Tuners P.O.A. 7ALS20N 026 | 7a05184N 145 | 74LS293N  1.00
M741C8 030 MC799P 220 CA3080 2.50 . 74LS21N 0.26 Y 74LS295N 13§
LM741C14 080 | MCB32P 070 | CA3062  3.75 TELETEXT (Dedicated |.C.'s) T e N 0 b 7aiszsont tas
M747CN  0.78 | MCB33P .70 CA3064 1.10 SAA5020 TIC (Timing Chain) £8.71 740526N 032 | 74(5157N 060 | 74LS299N 295
LM788 0050 B j(mcaIceR 0.82 | [RCAS065EEEIN.10 . JAS2IN 026 | 7413138N  0.85 | 74LS323N 350
W B ||cefe o3 || S 8 SAA5030 VIP (Video Input Processor) £11.61 74528N 029 | 74LS160N 080 |74LS3Z4N 165
Mo 050 | mcasor  ses | canoro  1se | SAA5040 TAC (Teletext Data Acquisition TASIN 026 TalSTGIN 088 | MiSIION 240
mg;; 9% m%,’: £ %;12 s and Control) £31.82 74LS33N 029 | 74LS163N  0.85 |74LS32/N 2.5
LM1303N 115 | MCB48P 110 | CA3075 1.70 SAA5050 TROM (Teletext Read-Only T TN OS2 TS IG N 10 ey o0
N sl mcca SR TOR ]| CAsoneiiaa Memory) £18.86 74540N 026 | 745166N 165 |74S353N 107
e 2l ncas e O B R | cAS0s0 o 8s Y is i i ’ 74(542N 080 | 74S168N 145 |74(SI6EN 085
Unsom 122 | McBsle  D8S | CAX0SOA 210 TIC. TAC & TROM are NMOS — VIP is linear bipolar JAS4IN 109 | 745169 145 | 745366N 088
UMISTON 2. ME1035P 1 Gaee  vay 1 Werecommend using DIL sockets with these chips L I 0 E o B B R
74S51N 026 | 74LS17aN 075 | 74153738 088
74(S54N 026 | 7ALS175N  0.75 |74LS374N 08§
TRANSISTORS (See catalogue for full range) 74LS55N 026 | 74S1BIN 2,75 | 74iS375N 066
2N3402 21| oN3566 26| 2N3703 .14 | 2N4907 4.90 | 2N5033 65| 2N5194 80 | 2N5306  33] 2N5543 780 2N6131 70 |BDIBY 1.90 | BFWA3 168
2N3404 21| ON3567 25| 2N3704 .14 | 2N4908 3.72 [ 2N5035 1.10 | 2N5195 .97 [ 2N5307 30| 2N5550 .38 | 2N6132 .70 [BD1B2 220 | BANSS 175
2N3405 .21 [ 2N3570 4,50 | 2N2705 .14 | 2NA909 4.98 | 2N5036 1.20 { 2N5209 .35 | 2N5308 33| 2N5551 .44 | 2N6133 .70 1BD183 235 | BFWE7 1.75
2N3414 18| 2N3571 1.90| 2N3705 .14 | 2N4910 120 | 2N5086 .30 | 2N5210 38 | 2N5354 27| 2NS5ES 65 | 2N6134 .70 |8D187 85 | BFWIO 178 o
2N3415 18 | 2N3572 3.00| 2N3707 .14 [ 2N4913 1.45 [ 2N5087 .30 | 2N5219 .16 | 2N5355 20| 2N5638 A5 | 2N6179 .77 |BD201 1.10 | BFX12 3§ KNOBS for 4" spindles '_@
2N3416 .21  IN3583 1.25| 2N3708 .12 | 2N4914 1.65 | INS088 30 | 2N5220 .15 | 2N5356 23| 2N5640 46| 2N6180 1.05 [BD202 1.25 | BAX13  33)  (see catalogue for full range)
2N3417 .26 [ 2N3584 1.35| 2N3709 .12 | 2N4915 2.40 | 2N5089 .30 | 2N5221 .18 | 2N5358 1.75| 2N5654 55| 2N6181 .88 |BD203 1.28 | BFX19 A9 -
2N3420 2N3605 18| 2N3710 .12 2N4916 .22 [2N5126 .44 2N5222 20 | 2N5365 24| 2N5655 .55 | 2N6253 1.00 |80204 135 | BFX29 34| M1 Bisck plastic with mach. metwl insert
1250 | 2N3606 18| 2N3711 12| 2N4917 27 [ 2N5127 22| 2N6223 .16 | 2N5400 33| 2N5656 .65 | 2N6254 145 |BD220 .66 | BFX30 34 25mm dia £025 ) -
2N3439 85 [ IN3607 .18 2N3712 1.35| IN4918 65 | 2N5128 22| 2N5224 .16 | 2N5401 A4 ZN5657 75| 2N6288 50 |BD221 .66 | BFX34 68 | M2 AsM1 but 33mm dio with pointer -
2N3440 .75 | 23632 2N3713 150 2N4919 70 [ 2N5120 22| 2N5225 (16 | 2N6415 1.05] 2NS661 2N6289 50 |BD222 .66 | BFX37 48 £0.31 :
2N3441 92 12.75| 2N3714 1.55 | 2N4920 83 [ 2N5130 22| 2N5226 .16 { 2N5416 1.65 1700 | 2N6290 50 |80223 .75 | BFX68 1101 M3 Biack pastic with machined metl
2N3442 1.45 | 23638 17| 2N3715 155 2N4927  S4 JoNS131 22| 2N5227 Y6 | 2N5447 16| an5786 98 | N6292 50 [BD224 .75 [ BFXB4 30 insert and skt 36mm dia  £0.37 1
2N3444 1.35 | IN3638A 171 IN3716 2.28 | IN4922 6O | 2N6133 .22 [ 2N5232 .22 | IN5448 16| 2N5B13 65 [ AF239 70 |BO232 .75 | BFXBS 38| M4 Back plasic wih machined metal 8
2N3445 6.50 | 2N3639  33[ 2N3724 65| 2N4923 75 | oNG137 22 | 2NS232A 23 [ 2NS449 20| 2N6027 64 | AF240 126 [BD233 45 [ BFx86 .30 insart and skt 36mm da - £0.37
2N3445 2N3640 26| 2N3725 60| 2N4924 1.15 | 2N5138 .22 | 2N5239 225 [ 2N5450 (16 [ 2N6036 1.39 | AF279 88 [80234 .48 [ BEXB7 35| M5 mack plastc with machiced met
10.00 | 2N3641 25| IN3732 200 | 2N4926 1.70 [ 2N5139 .22 [ 2N5245 .37 | 2NS451 .16 | 2N6039 1.17 | AF280 .95 |BD235 46 | BFXB8 .30 insertand skt 30mm de  £0.33
2N3447 2N3642 .22] 2N3734 .75 | 2N4927 1.70 | 2N5140 22| 2N5246 .38 | 2N5457 36| 2N6099 62 [ AFY42 1.85 |BDS38 .77 [ BFXBI 137 1 Mg magc plastc body with metal inlay
50 2N3643 38| IN3735 7.00 | 2N4928 2.20 | 2N5142 221 IN5247 A4 | 2N5458 36 | 2N6107 45 AUTIO 170 |8DS39 .60 | BFY10 1.10 P o 018
2N3448 2N3644 40| INAB71L 51| 2N4944 30 | 2N5143 22| 2N5248 A4 | 2NSAS3 32| 2N6108 55 |AU113 170 [BD540 .80 [ BEY18 190 | M7 Henvy metal matt black inkry com- m
1200 2N3645 38| ONABBS 54| INA945 .30 [ 2N5172 .24 |2N5249 .38 | 2N5460 .65 | 2N6109 55 |BCAO9 27 [BD581 1.0 [ BFY19 110 B O ey B, ey
2N3468 1.32]| 2N3646 .26| 2N4889 75| 2N4964 28 | 2N5179 .75 | 2N5266 3.00 | 2N5461 53 | 2N6111 49 | BCA13 .16 |BDSB2 1.30 | BFY87 1.10 B £0.52
2N3607 2N3662 25| 2N4B91 1.30 [ 2N4965 28 | 2N5180 .58 | 2N5293 a4 [ 2N5462 .85 [2N6121 41 |BCA14 .17 |BD675 .60 | BFYBS .38 | Mg acabovebut 28mmdia  £0.62
. 2N3663 .29 2N4898 1.55 | 2N4966 28 | 2N5183 1.20 | 2N5294 .44 | 2N5484 37 | 2N6122 A4 |BC415 .16 |BD676 .65 | BFY41 .88 M15 Black plastic pointer knob with white
2N3512 1.10| 2N3690 45| 2N4901 1.65 | 2N4967 28 | 2N5188 .44 | N5295 A4 | 2NS4B5 40 | 2N6123 A8 |BDI53 1.05 80677 .70 { BFY50 35 marker, QD 18 mm (skir) posnter
2N36553 2N3691 A6| 2N4902 220 2N4968 .28 | 2N5189 49 | 2NE296 A4 | 2N5486 A0 [ 2N6124 A4S |BDISH 1.10 |BD678 82 | BFYST .35 31mm long £0.15 _
325 2N3692 A6| 2N4902 275)| 2N4969 .28 [ 2N5190 65 |INS298 44 [ 2N5490 64 |2N6125 A7 [BD1S7 .70 [BFS98 33 | BFYS2 35 | Mg Hghy pohshed metal clad and i
2N3563 25| 2N3693 .50| 2N4304 1.85 | 2N5010 5.75 | 2N5191 .75 | 2NS301 4.00 | 2N5492 64 [ 2N6126 .48 [8D158 .70 |BFAW10 83 | BFY53 40 pointer, dameter 22mm  £0.20 d
2N3564 25| 2N3694 .50| 2i¥4905 2.40 | 2N5011 8.25 | 2N3192 B8O | 2N5303 5.50 | 2N5494 65 |2N6129 .80 |BD159 .70 |BPW11 B3 [ BFY72 99 \ 3
2N3566 25 | 2N3702 2N4906 2.99 | 2N4030 22 | 2N8193 IN5305 .26 2N6130 .65 BPW30 ~ ot
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ANYBODY

THERE?

That intelligent life exists elsewhere in the
Universe is a mathematical certainty.
Whether or not it rides around in flying
saucers we cannot afford to ignore the fact
that it is there — somewhere. Steps are being
taken to communicate with other worlds by
some of this planet’s largest observatories,
and they may surprise you. Don’t blame us if
after close reading of this, you encounter
more than lights in the sky!

"READERS’

What to look for in the June i

HI-FI RECEIVER

.

™

A fifty watt stereo amplifier and a high quality
tuner would make two excellent projects in
themselves. With specifications such as these
boast, we could be sure that the units would soon
become widely accepted as the very best in DIY
hi-fi. However we’ve gone one better to combine
the two units to produce a receiver of outstanding
merit. If you’re about to buy, build or borrow a
high-class hi-fi — stop it at once until you've read
next months ETI.

ECM (Electronic Counter Measures). Without extensive
capability in this field a modern fighter aircraft stands
about as much chance against its opponents as would a
bi-plane. Radar homing missiles can be jammed, locating
radar foiled and laser targeting pick out a plane for
ground-to-air attack in a fraction of a second. On the
ground too, anti-tank missiles, remotely guided, can
“take out”" highly sophisticated (and expensive) tanks

#

F
<

v

DESIGNS

Next month’s is a remote controllied light
dimmer which uses an ingenious voltage
control circuit and ultrasonic transmission
technique. Can be adapted to give remote

level control of just ahout anything.

before they get time to retaliate. The principle behind the
machinery are fascinating and their implications chilling.
| Read about them next month in our comprehensive s
- article.
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TDA 1008

~ MULLARD

introduction

The TDA1008 integrated circuit provides
frequency-dividing and gating functions for
tone signal generation in electronic organs
and other electronic musical instruments. An
increasing variety of electronic organs has
become available in recent years, their
popularity having been enhanced by the rapid
expansion of the home entertainments mar-
ket. To provide effects such as sustain, per-
cussion, and fifth coupling, the organ de-
signer has usually needed to add special
electronic circuits to the basic organ design,
increasing overall cost. However, in a system
based on TDA1008 ICs, these and many
other effects can be easily provided without
significantly adding to circuit complexity. The
reduction in component count and number of
key contacts compared with conventional
systems results in a significant saving in cost,
greater reliability, and easier ‘servicing. With
simplified circuits and fewer components,
organ designs using TDA1008 ICs are also
ideal for the home constructor.

The main features of the TDA1008 are
given below.

The IC is a monolithic bipolar device using
I2L logic, and therefore requires no special
handling techniques.

Only a single set of contacts is required for
each key, because the TDA1008 provides
five octave-related output signals when each
of five key inputs is activated. Thus, in a
typical system, only one busbar is required for
each manual.

An outstanding feature of the TDA1008 is
that the tone-output signals are symmetrical
about a fixed DC level, and so no DC jump
occurs in the outputs when the keys are
operated. Thus ‘plopping and scratching’
sounds are eliminated from the audio output
without the need for the usual additional
suppression components.

The amplitudes of the five output signals
from the IC are proportional to the DC volitage
applied to each key input, and because the
nominal impedance of these inputs is high,
sustain and percussion effects can be added
by using simple RC networks in conjunction
with the key circuits.

The rate of attack and decay can be ad-
justed simply by varying a DC voltage applied
to a ‘sustain control’ pin on the IC.

Description of TDA1008
The circuit of the TDA1008 IC with basic
peripheral components is shown in Fig. 1.
The IC comprises eight divide-by-two circuits
and a matrix of gate circuits.

As shown in Fig. 1, the TDA1008 can be
driven directly from a top-octave synthesiser,
because only one input signal applied to pin
15 is required to produce nine octave-related
notes within the IC. The minimum impedance
atpin 15is 28 k ohm.

Up to five keys can be connected to pins 8
to 12. When a DC voltage is applied to one of
these inputs, five of the nine octave-related
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Fig. 1. TDA1008 and basic peripheral circuit.

notes are routed by the matrix circuit to the
five tone outputs, as shown in the truth table.
Although the maximum input frequency of
the TDA1008 is 100 kHz, as can be seen
from the truth table the frequency chosen
would normally be within the audio range to
give the full range of audible tones. if more
than one key input is activated, then the
signal from each tone output will comprise the
sum of all the tones for the activated inputs.
The signal amplitude at each tone output
(pins 2 to 6) is proportional to the DC voltage
applied to each key input. Sustain and per-
cussion effects can, therefore, be obtained by
connecting simple RC networks to the key
inputs. Some practical networks are de-
scribed later. The networks shown in Fig. 1
{resistors R, to Rq and capacitors C; to Cy)
provide a simple sustain effect. The imped-
ance of the key inputs, and hence the rate of
discharge of C, to C;, is determined by the DC
voltage applied to pin 7 of the IC. With pin 7
at O V, the impedance of each key input is
greater than 8 M ohms. When this voltage is
increased towards 2.5 V DC, the impedance
of each input falls accordingly. Thus the
decay of the output waveforms at pins 2 to 6
can be adjusted continuously by simply
varying the sustain control voltage at pin 7.
The impedance of the tone outputs is deter-

mined mainly by the values of the load resis
tors R, to R,; (1 k ohms in the circuit shown).

The ungated output from the last divider
stage is provided at pin 14. This output is
used when the IC is tested during manufac-
ture, but it can also be used by the organ .
manufacturer for a quick operational check of
each TDA1008. (An output signal from pin
14 when an input signal is applied to pin 15
indicates that all the divider stages are
operating correctly.) During normal opera-
tion, pin 14 should be connected through a
resistor to the + 6 V supply so that a current of
20 uAis drawn. In a practical circuit, this can
be achieved by connecting a 330 k ohms
resistor (R, in Fig. 4) between pins 14 and
13.

It is possible to derive a low-frequency
output signal for a pedal board from pin 14.
Provided that the current drain of 20 uA is
maintained, a transistor can be used to
amplify the low-frequency signal from this
pin.

Practical Circuits for Organs Using
TDA1008 ICs

The number of TDA1008 ICs required for a
particular system depends on the number of
octaves required by the organ designer.
Normally, a minimum of twelve of these ICs
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would be required for subdivision of the
twelve top-octave notes. For example, a
master oscillator, a top-octave synthesiser IC,
and twelve TDA1008 ICs would be required
for a five-octave single-manual organ. All the
ICs, together with the peripheral components,
can be mounted on a single compact printed-
wiring board.

A brief description of a variety of practical
circuits for use with TDA1008 ICs is given
below. The five-octave organ has been chosen
as a practical example of a system using these
circuits.

Master oscillator

The Hartley oscillator is a popular choice for
electronic organs because of its inherent high
stability. The sinewave output signal from this
oscillator must be shaped by a Schmitt trigger
to provide a squarewave with the correct slew
rate for driving the TOS, as shown in Fig. 2.
For TOS circuits that require two input signals
of opposite phase, these can be provided as
shown.

However, because the TDA1008 IC
requires a stabilised supply, use can be made
of this supply to simplify the oscillator circuit
greatly, as shown in Fig. 3. Only four NAND
gates contained in a single HEF4011P IC,
three resistors (one variable), and a capacitor,
are required to produce an output signal of
the correct shape for the TOS. One of the
gates can be used as shown to provide an
output signal of opposite phase.

Switching and envelope-shaping
circuits

The TDA1008 IC can be connected as shown
in Fig. 4, and will provide five octave-related
tones at pins 2 to 6 by operation of a single
key contact connected to each key input {pins
8 to 12). The signal obtained from each
output, relative to the three supply voltages,
is shown in Fig. 5. The amplitude of this
signal is dependent on the voltage applied to
the key inputs. If any of the output pins
remain unused, these pins should be con-
nected to the +9 V supply to avoid intermo-
dulation between the output signals.
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Fig. 4. Simplified connection diagram for
TDA1008.
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Fig. 2. Hartley oscillator and Wave- Shaping circuit.
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Fig. 3. Master oscillator using NAND gates.

Sustain

The sustain effect, the continuation of a note
or notes for a predetermined period after a
key has been released, can be easily obtained
in an organ system using TDA1008 ICs.

To apply sustain to the five tone-output
_signals simultaneously, it is only necessary to
connect a capacitor between each key input of
the TDA1008 and earth, as shown in Fig. 6.
With pin 7 either open-circuit or at a low DC
voltage, the impedance of each key input is
high (=8M ohms). This impedance, com-

+12v

bined with capacitor C,, provides a time-
constant which gives the maximum sustain
period (about 4s with the value shown for C,).
Resistor R, is included to reduce this maxi-
mum period to a practical value, determined
mainly by the time-constant of R, and C,. The
time-constant is given by:
t=C,R,,

where tis in seconds.

For more details of the device contact
Mullard Ltd, at: Mullard House, Torrington
Place, London WC1E 7HD.

Pin 8

Output frem
pin 2,3, 4,50r6

Fig. 5. Output signal from pin 2, 3, 4, 5 or 6.

of TDA1008

167/9

Fig. 6. Sustain circuit.

. Key input pin
Tone output pin 8 9 10 1 12
2 fin fin/2 fi, /4 fin/8 fi /16
3 fin/2 fin/4 fi,/8 fi /16 fi,/32
4 fin/4 fin/8 fi,/16 fin/32 f;, /64
5 fi,/8 fin/16 fin/32 fin/64 fin/128
6 fin/16 fin/32 fin/64 fin/128 fi,/256
TDA1008 Truth Table.

ELECTRONICS TODAY INTERNATIONAL — MAY 1979

71




18

microfile........o..

Microfile this month has been taken over by Henry Budget, (editorial assistant of

Computing Today) during Gary Evans absence.

A slight case of sunstroke

COMMODORE, THOSE WONDERFUL people who gave
you a PET, have just taken a great step forward in the
true American tradition. Rather than going to the moon
they have headed for the Sun. A new solar powered
industrial complex has been built in Silicon Valley at
Santa Clara and they are moving in. The building was
constructed with the help of the United States ERDA and
is the first to get a 'solar grant.” The design was chosen
out of 80 applications from 35 states.

In the 60 000 sq ft Commodore will house their
headquarters, the LED and LCD production line, Pet and
KIM assembly and warehousing space. The boffins
reckon that 90% of all heating requirements will be met
by the 6000 sq ft of roof mounted solar panels and a
further 3000 sq ft of passive collectors. By using this
little lot as a giant heatsink the building will be kept cool
in summer and warm in winter . . .

Two views of the new Commodore plant in Silicon
Valley. The picture on the right shows some of the
roof-top solar panels used for heating.

Also from Commodore | have just heard the current
UK sales figures for the PET. They are selling at 200 a
week, with about 10% going to the hobby end of the
market — that’s about 13000 quid a week. (Who said
hobbyists were poor?) Commodore reckon that they are
holding up well against the competition as well . . .

TCHESS CHAMPION ¢

The Videomaster Chess Champion, the level of play
can be altered to suit your prowess, but be prepared
for some slow games on the high levels.

We had a new chess player through the office last
week micro based of course, and it nearly bored one of
our staff to death.He decided to play it on level 5 and the
machine took nearly six hours to make four moves. The
device is the new Chess Champion from Videomaster

72

and can cater for up to six levels so we may never see our
colleague again if he tries that one . . .

The machine actually plays a very good game of’
chess and the response time is a good indication of the

amount of thought that the program is putting in to each
move. For the average player Level 1 or 2 will provide a
reasonable game, Level 6 is strictly for the budding
Grand Master . .

Teletext domes home at last

On the subject of micro’s — the faithful old 6800 is.
about to appear in a new home machine, with an added
plus. The Liverpool based firm of Technalogics is pro-
ducing a system that includes full Teletext decoding,
allowing you to store information off-line and also to use
the full graphics capabilities when running your own
programs. The unit is configured for easy expansion and
they hope to gain PO approval to connect to Prestel in
the- not too distant future. The cost of all this is only
about £450 for a basic system and | hope to go and see
one in the next couple of weeks. A full report will be
published in Computing Today if | can get my hands on
one.

Isit, willit...?

BUZZ! Down the grapevine came some news of the long
awaited Texas micro. Allegedly it will be a 16 bit
machine running PASCAL as the main language and a
possible date of arrival is June. The last time | spoke
to anyone from Texas the reply was 'No Comment’ so we
will just have to wait and see . . .

Club round-up

We have been getting news from around the country
about computing clubs. A couple of recently formed ones
have asked me to give a quick plug. This is a service we
delight in performing so please keep the information
coming in.

The Bristol Computing Club now meets regularly on
the third Wednesday of each month and further infor-
mation may be obtained from the Chairman, Mr L.
Wallace, 6 Kilbernie Road, Bridge Farm Estate, Bristol
BS14 OHY. Another new club is the Hull and District
TRS 80 Users club. They will be meeting on the second
Tuesday of each month and you can write for further
information to the Chairman, Mr F. Brown, 421 Endike
Lane, Hull, Yorkshire HU6 BAG.

Many thanks to the East London Branch of the ACC
for the notice about their third meeting. They meet at the
Harrow Green Library in Cathall Road, Leytonstone on
the third Tuesday of each month between 7 and 10pm.
Your contact here is Jim Turner at 63 Millais Road,
London E11. Please note that when you write to these or
any other club we may have mentioned in the past it will
greatly help them if you enclose an SAE.
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Connect your pet to better things

I've just received an interface adapter for the PET that
should provide a solution to the problem of getting
printout. The device is a CMC ADA 1200, such a lovely
name, and has been announced by Petsoft in-conjunc-
tion with their CMC Word Processor. It arrives in a small
cdse that plugs directly onto the |IEEE-488 bus port and
will drive any RS232 device such as a printer. The unit
comes complete with an encapsulated power supply and
can be preset to any Baud rate from 110 to 9600 which
makes it suitable for any printer around. The parity and
stop bits are settable on a DIL switch to your own needs.
The output port can be called direct from BASIC to give
_program listings or result output from calculations etc.
The main use however is that it is directly accessed from
the word processor package and will give you the basis
of a small office package to handle letters and docu-
-ments. The cost of the Word Processor program is £25
and the interface adaptor is going to set you back about

£90.

The BBG and ETI show.

We’'ve had more than our fair share of dealings with the
Beeb this month. First the bad bit, we wish to cate-
gorically state that the so-called spelling error shown on
‘Thats Life,” was deliberate. Honest. Did you see that
recent episode of ‘Blakes Seven’, our old friend Tolinka,
the chess displaying MPU based devices was used for a

Another odd-on for PET, this time an interface
adapter for a printer.

game of speed-chess. The BBC recently gotin touch with
us with a view to using yet another of our past projects
Twonky, the musical MPU as the basis for some theme
music for a new childrens series. Alack and alas the
programme was hit by industrial action, so Twonkys
golden moment will have to wait.

EN

MOTORS 1-5 to véc Medsi Melars, 20p.
Sub. Min “Big Ich” Meters. 115vac 3rpm
30p. 12véc 5 pole madel moters 353, 8 track

squip. 55p. Creuzel goared meter. 115vac
4rpm 95p. Smiths clock meter, synch.
240vec | rov. par howr. 354.

SEMICONDUGTORS. All 1l spec. davices.
741 8 pin BIL 6 for £1.00, Ha 555 Timors 26p.
TBASDD audio IC's 50p. 7413 [wids band-
widthj 35p. LMIB0 80p. 2¥4id radie it's 75p.
Wullord OAPS] 30p. Alghs aomerics)
lxpllyﬂ 50. Minisiure LORS (sams spec. 03
0PRIZ) 30p.

TOSMIBA LEDS. 0.2 grown 13p. 0.2*
proen ditfesed 14p, 0.2 groen flal leg 14p.
0.2 Cloor 17).

SUZZERS. Misiature solid state huzzers. 33
X 17 X 15mm white plastic cose. ouipat 313
fanl 704 (apprex low ccasumption enly
15ma.. 4 voltages available 59-12 or 24 vic
76p sach. LOUD 12v Buzzer. Cream plastic
:lu sollu a-- x 0wm high. 60p. 6PO

t‘p sdjustable. warks 5-12vic
25p. SHITH'S AUDIILE WARNING DEVICE,
trangistorised unlt, alk motal, 30mm x 13mm
deep. operates on 6-T2vic 30p.

SPECIAL DFFER SEMICONDUCTORS.
Plastic velisge roguiaters, 1 amp mew
raduced in price 7005, 7812, 7815, 7824 all
31 75p sach, 7905, 7912, T915, 7824 51 99p
ok 3 at give away prices: LM30SK fo
35y reg. 75p sack. L3416 velt | amp regs.
ssch. 723 14 pin Dil. regs 38p each.

Usion carbide N cllnnl similar to
2M3819 15p. INI40 or BFWEI 40p esch.
M203 dual maiched pair ol single gate
wesfals in one can 40p. 2NS062 plastic

scrs 100V B0OMA 18p esch. BX504
Ople Iselators. & lead intra rad lad 1o
phutocell 25p anch.

TOOLS. SOLDER SUCKER. Plusger type. high
suciion, teflen nezzle, £4.75, spare pazzies
65p aach. Geod quality side cutlers. inselated
hasdies 5% £1.35. Goad quality savh aeed
pllers, insuiatod handies. 5° £1.35p. Astex
Made) C15 wall seldering irons 240vac
£3.50. Antex Medal CX 17 watt seldering
irens, 240vac £3.60, Antex X25 25 wsti
seldering irans 240vac £3.80. Anlex ST3
siands (soits 3l above medels) £1.40. Antex
heal shurls 12p each. Sarvisel Solser Mop
45p sach. Nesn tester scrowdrivers B lang
40p, Miyama IC 1o31 clip. 16 pin £1.75.

TOSHIBA TLRIBI 7 segment LED displsys
0.37 Com. Asoda 65p. Man3A mia. 7 20gmant
LED Comm. Anods (3mm) 40p.

MULTIMETERS by price radactions on
pockel zize meters. Meds! KATIDO 1.000
shms per vell, mirror scale, range sslecior
switch. 1.000v AC/DC. 100Kres. 150ma 0C
corren] £4.55. Medel KATIOT samo apec. a3
the KFRTI00 bel rengs sslection is via pred
Insortion, £3.75. CONTININTY TESTER.
Tubalar wail with probe and crec. fly lead.
£1.35 with hait.

TRANSFORMERS. Al) 240vac primary
(postage per iransiermer is showa in
brackals atter price. MINIATURE MANGE
6-0-6v 100ms.. 9-0-9v 75ma.. 12012 50ma
al 75p sach [15g). 12-0-12 100ma 95p [159).
056, 0-6v 280m2£1.10 (20p]. 0-4-5-9v 200ma
thase have e fixing bracket B5p [15p). 12
500ma 95p (22p) 12v2A £2.25 [459) 12viA
£2.75 |45p] 15-0-15v 1A £2.10 45p).
30-0-30¥ 1a £2.75 {54p). 20-0-20v 2A £3.50,
[S4p. 0-12-15-20-24-30v 2 smp £4.50 (54p)
20v 252 £2.20 (540,

TRIAC XENON PULSE TRANS-
FORMERS. 11 (50 style] 30p. Liptys | ash.
mis. peb mowating 60p.

TAPE HEADS. Mesc cossatta £1.30. Sterse
Cassette £3. Standard 8 track sterve £1.75.
BSR MN1330 '4 track 50p. BSA SAPS0 %
frack €1.95. TDI0 dual hood sssombiy 2
hoeds eth % track R/P with buift in eorose
£1.20.

SURPLUS SOARDS. Ne 1. This has 14
encapsuiated resd relays. (12} easily
removabla. £1.95. No 2 this bas al lnn L]
¢108 [SOv2. Saf SCAS. eae relay.
tantalem capacitera £1.85. Ne 3 LF. N
fhase are compiste IF boards made tor cor
radies. 465KH1. full sa ¢l IFS and Osc. coils
(TOKO) 40p sach. No. 4 Lamp flasher board.
soitsble Tor fow leaé 240vac applications
approx | flash per secosd but con be veried
via o preset pot 38p.

MMCROPHONES

ECMIDS. condenser, amei dirocilensl. 600
ehms, ea/all switch £2.95. EM506 Con-
danser. cordind. aal dirsctionsl, 600shms o
50k, eavy chromed copper case £12.95.
Dynamic stick Mike. 5,000 shms. on/off
switeh, litted with standerd jac £2.95. EMI04
Sub. min. lis pin microphonss. coadonses,
1000 ohms imp.. 50-15khz wses deaf aid
batiery (suppiiod £5.25.

STANOARD cassatie mikas 200 shm imped.
fitted with 2.5/3.5mm jacks. on/efi swilch,

£1.25,

DYNAMIC P.A. Microphane, suitable fer

mobile vse. hand Neld with thumb switch.
corly load. 50k imp. £3.40.

CAYSTAL (NSERTS. 35x10mm 45p sach.

SWITCHES. Sub. Mis. Tegglns. SPST
[0x5xTmmj 45p. DPOT (8x7x7) S0p. DPOT
Canire oft (12x11x9mmi 75p.

PUSH SWITCHES 16x6mm. rad tep. push
is make 14p sach. pushk o hreak varsion
[iack togh 16p sach.

SLIDE SWITCHES afl 0POT 15x8x1Zmm
12p. 16x11x9mm 12p. 22x13xEmm 12p.
22x13x8 cenire oft 13p. Maitipsie slider,
dowble sction (12 tags) 29x9x1 1 mm 24p.

MICRO SWITCHES. Standard butlen

eraled 28:x25xBmm make or break mew
15p each. reller sparatad veraien »f the
fatier ot 03 equip. 15p. Light actien micro
switch. 3 amp make or break 35x20x7mm
12p sach. Charry plunger aperaied micro
swilch, 2 merm. open 3od 2 norm. closed,
plunger 20mm long [40x30x18mm] 25p sach.

ROCKER SWITCHES. 2 amp 3PST siagle
fole fixing. variews colswrs (rad. black,
yellew. groen. white} 19p oach. 250vac 6
amp white recker, 21x15x13mm 17p sach.

PROJECT BOXES. Sturdy ABS hlack

- piaatic boxes wilh hrass inseris and lid,

75x56x35mm 43p 95x7x35mm 50p
115x9237mm 58p.

YEROD POTTING BOXES 49x71:24mm
Mack ar white with 1id and screws 39p sach.

YERO HAND WELD BOX White A8S.
2.4x3.7* tapared. with scraws 65p sach.

DIGDES. 4001 18 for J5p. INADOA 10 tar

[pambersd}
(nembered 100 for £2225.

2EMERS. B7Y38 400mw 2V7 10 33v 6p sach.
BZX61 1.3 watt 75 1o 33v 12p osch.

ELECTRICAL TTEMS. Whits with sess
ndicalw =4 quick relessa fuse £3.25. 13
amp nbber sxisasies seckels, whitn 30p
;l.."“ amy plastic fsted plugs flaroign]

RIBBON CABLE 8 way single core miaia.
ture, 20p per metre.

MELAYS. Clare Elliot sub. min. relay
10x10mm 2 pole c/0. 1.250 ceil new 75p.
Miniatsre encapsulsted raed raley, 0.1
mairix mounting. single make oparated on
12véc 50p. Contiauntal series. sealed piastic
:mslzpl. 24véc. 3 pale /05 amp centacls,

12véc (1300hm} [c/0.3 mako and |
Wrask centacts pew 85p sach. Metal Cazed
reed relay 50x45x17mm, Nas 4 haavy duty
make resd inserts, operates en 12vdc 35p
oach,

MOTORISED CAM UVIITS. Maay applica-
tions including rsndom Ughl dispisys for
disces sic. 12 swiickes por enil sach
chasgoover type. fitted with low rev. geared
nm which is 50vac, the sait Is sup

3 capaciter, hewever 1o enable i te he
ml dirsctly on 240vac £1.95 (ox aquip).

MORSE KEYS. Baginnors practice key 95p.
All-matal type. fully adjustadle £2.45.

PUSH BUTTON TV TUMERS |ne varicap)
vonsistorisad UHF. now £2.25.

TA TRANSDUCERS. REC/SENOER,
MMOIL 40KNZ £3.25 pair.

DECON DALO ETCHING PEN. With spsre
tip. 75p.

STOP PRESS. New arrivals. 12 voll car
stereo motors with pulley ealy 55p eack. B
track stersa playback heads enly 75p pach.
Car raie basrds. complale chassis with 6
transistors IFS chokes, elc., new burt no iale.
75p each. Car radio AF/IF and sudio preamp

boards. 2 traasisiors. LM382 K., trimmers, -

IFg otc.. naw bul au info. 65p each.

POWER SUPPLIES. 9VDC 120ma
roqulated. wilt repiace PP9 batlery eic.
£2.25. Switched typs plugs inte 2 13 amp
socket, Nas 3-4.56.7.5 and @ volts D c out o1

eithor 100 or 4D0ms swilchable £3.25..

HC244R siabitised pewar supply 3-5-7.5-9vic
at 400ma, has polerity revarsing and on ot
switch and is fully regulaied to giva exact
voliage trom ae lsad 1o maximem current
£5.25.

TELEPHONE PICK UP CORL Sucker typs
with faad and 3.5mm jack 55p.

JUMPER TEST LEAD SETS 10 PAIRA of
leads with veriens coloured crac clips sack
and |20 clips) 80p per zet.

lists.

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

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 2JD
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7400 10p|7460 12p|74137 90p|74195 50p| 4055 130p | CA3140 60p[LM 3909N"  65p |TBA480Q  200p
7401 10p|7470 25p|74138 100p|74196 50p| 4056 120p | LF 356 80p|MC1310P 140p [TBA520Q  200p
7402 10p|7472 20p|74141 50p|74197 50p| 4060 100p | LF357 80p|MC 1312P 150p [TBA530Q  200p
7403 10p|7473 25p|74142 180p| 74198 100p| 4066 35p | LM211H  250p|MC 1314P  190p. TBA 540 200p
7404 12p|7474 25p|74143 270p| 74199 100p| 4069 12p | LM 300TR5 170p/ MC1315P 230p |TBAS550Q  250p
7405 12p|7475 25p|74144 270p|74293 80p| 4070 12p | LM301AN  30p| MK 50398  650p |TBAS60C ~250p

7406 25p|7476 25p|74145 &5p|74L500 18p| 4071 12p | LM 304 200p| MM 5314 380p [TBA 641 A12 250p
7407 25p/|7480 40p|74147 100p|745112 80p| 4072 12p | LM307N 65p| MM 5316  480p |TBA 700 180p
7408 12p|7481 85p|74148 90p| CMOS | 4081 12p | LM308TO5 100p} NE529K  150p TBA720Q 225p
7409 12p|7482 75p|74150 65p|4000 12p| 4082 12p | LM308DIL 100p( NE 555 25p |[TBA750Q  200p
7410 12p|7483 75p|74151 45p|4001 12p[ 4093 70p | LM309K  100p) NE 556 90p | TBA 800 80p

7411 15p|7484 70p|74153 45p|4002 12p|'4510 60p | LM310TO5 150p NE562B  400p TBA 810 100p
7412 15p|7485 60p|74154 70p|4006 80p| 4511 70p | LM 311705 150p(SAD 1024  1500p TBA 820 100p
7413  25p|7486 25p|74155 45p|4007 14p| 4516 65p | LM317K  325p/SLO17B . 650p TBA920Q  280p

7414 45p|7489 130p|74156 45p 4009 30p| 4518 65p | LM 324 70p| SN 76003 N 150p |[TCA 270Q  220p
7416 28p|7490 2p|74157 4sp|4011 12| 4520 8sp | 11333 298 SUTE0IS N, 1008 FELIE0°S 5500
5% 12p e 40p|74160 55p (4012  12p| 4528 80p o GOP oN Je03N gp B o 300p,
7421 2080|7493 35p|74161 S5p 4013 30p) 4583 ' 70p | |G 3gi N 90b| SN 76023 ND 1285 | T0A 1008 SEoy
Ty el 3omi 162 Soe e ol LINEAR  |im 382 S0Pt 3N 76033 N " 1200 |ToA 1034 R0
e oD al Gl I 4016 30plAY3 8500 "450p, 1 39 180D} SN 7627N 1608 | TDA 2002 3000
Ty 20p |  aop|l e 80 e Bop|CA3039  70pl \ 555 250 EN 76228 N 180% |TDA 2020  300p
T ORIl e 0P O RoP[CA3046 60|\ 709 ¢ 30D/ SN 76660N 750 |TL 084 120p
7427 228|74100 80p|74167 ob |402 40p|CA 3060  225p| /11770705 60Op|TAA300  100p |XR 320 2500
Ty R R ey teor 1050  soh|CA 3065 200m| \ 710 i BonlTAA 350  190n |XR 2206  450p
7438 25p| 74108 40p 74170 100p | 1022 39P[cA 3076 250m| \ 753705 40p | TAA 550 38h|XR2207  a4sop

13335 32B|7410; aop1rair ooe 4023 A2p(CA3080  7Spiy 753 200|TAA 10 220n|XR2208  600p
T e e 425 71T BOp | Ose  (2n|cA 3084 -250p)\) 733 1200(TAA G618 1400 |XR 2216 650p
7433 28p|74108100p 74170 8Op 1102  aoR[CA3085  BSp, 75 200|TAA 700 3508 |XR 2567  250p
T3y 20p| 78156 15p|74176 S0p 1070 BOplca308s  60p| 78 30p|TAA790  350p |XR 4136 o
T APl el SOmii998 Sop(CA 3088 180p)i) 1303 N 1000|TAD 100 150 |XR 4202  150p
L e s B GRS D 2025 d5plCA3089  160p| y 358 1000 |TAD 110 130p |XR 4212 o
7442 a0t |9415] Sop|7enio2e ] 2 50p|cA 3090AQ360p | 4 3050 2ob|T8A 1205  60b|XR4739  150p
7443 soP o p|{ 74180 90p |4030  30pjcA 3123 E 130p L p p p

P 122 35p|74181 130p{4032 8Op(CA 3130 = 100p M 3900, 55p |[TBA120T 85p |ZN 414 100p

Taee  S0p) 70123 40| 74162 SOp 2023 100m IN"4148 Diodes by ITT/Texas, 100 for £1.50 First grade LEDs
: 4 35p) 74184 120p 4040 60P|  giuic Ram 2102 1024 1 bit 450 nano sec, £1.00 each  ;h25,%" 0;2" red
|t i oot 2112 256 x4 bit 450 nano sec, £2.50 £7750.7.000 for

g 3 90 N Ny ! < . .99, 1, or
7448 50p |74130 120: 74190 70: 4047 80: Murata Ultrasonic Transducers 40kHz, £2.00 each; £3.50 pair  £60.

7450 12"' 74131 90p 74191 70p 4048 50p All prices incfude post and VAT
7451 12p (74132 45p| 74192 60p;4049 25p

7453  12p|74135 90p|74193 60p (4050 25p 306 ST. PAULS ROAD, HIGHBURY CORNER, LO '
7454 12p|74136 80p| 74194 55p|4054 100p > Sarcay ! Acsass vt cards ascoptod |

ONE OF THE DIFFERENCES BETWEEN THIS AND THE SUPERBOARD IS:

YOU CAN HAVE IT NOW!
I Yy s

” OHIO SCIENTIFIC
T BOARD LEVEL

;‘, COMPUTER SYSTEM
] £299.00 + VAT
Full ASC I LA RRR KRR e, » AVAILABLE FROM STOCK
keyboard 4

Superkit

OTHER ADVANTAGES INCLUDE:MODEL 500 CPU BOARD

* Prom Resident Microsoft Basic the fastest full function Basic in the Microcomputer Industry.
% Prom Resident Machine Code Monitor.

% 4K of Main Memory for your programs.

* 6502 Processor

* 8 Bit PIA.

* Serial Interface to allow communication with teletype or VDU.

-MODEL 540 INTERFACE BOARD

* TV Interface configured for British TV to plug directly into the aerial socket. Screen format 16 lines by 64 characters or 32 extra large
characters, Software, Selectable 256 characters including upper and lower alpha, gaming characters, graphics elements.

% Cuts Standard Cassette Interface provides mass storage for programs and data.

* Keyboard Interface.

8 Slot Motherboard provides 6 slots of expansion for Standard Ohio 48 line bus.

. ASCII Keyboard, 53 key full typewriter keyboard.
All the above supplied complete with full documentation. Send large s.a.e. for more details

M U T E K QUARRY HILL, BOX, WILTS. 0225 743289
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20 x 20 WATT STEREO AMPLIFIER

Viscount IV umt in teak simylate cabinet. Silver finish rotary controls and
pushbuttons with matching fascia, red mains indicaror and siereo jack
socket. Functions switch for mic. magnetic and crystal pickups. tape tuner
and auxiliary Rear panel features two mains ouflets DIN speaker

and input sockets plus fuse 20x20 watts RMS 40x40 watts peak

Fos use with 8 to 15 ohm speakers. £29 90 I
.

30x30 WATT AMPLIFIER IN KIT FORM e
For the experienced constructor com- ™
plete in every detail, same facitities

as Viscount IV, but with 30x30 output t
60x60 watts peak. For use with 415 se#
ohms speakers +pip

£29.00 r250

SEE OUR PRICES

1 PACK 1 2xLP1173 10w RMS output power audio

WL

qPt!
0“‘“ 30x30 WATT AMPLIFIER IN KIT
WITH SPEAKERS
2 GOODMAN compact 12 bass woofers with cropped sides. 14,000

amp modules, + 1 LP1182/2 Stereo
ceramic and auxiliary input

MuIIard

AUDIOMODULES IN

BARGAIN PACKS
#57|  CURRENT CATALOGUE |

OUR PRICE £4 9 ACCESSGNES 3 \:\ N

=y
ACCESSORIES ARE ONLY
AVAILABLE T0 THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS.

-,

8 3 :\ o
pre amp for \‘:I‘b m\%‘\/
Two Way

Speaker Kit

Stereo pair 350 kit System consists of
13" x 8" approx wooter with rolied
surround: 2% " approx. Audax tweeter,
crossover companents and circuit
diagram. Freguency response 20 Hz

to 20 KHz. Power handling 15 watts RMS.
20 watts max. =y

/4 10+ 10 AMPLIFIER KIT

An opportunity to buy a 10 watts per channel stereo
amplifier kit which s suitable for use with a ceramic

8 ohm impedance 1s available at a very competitive price. The amplifier

#
£14.95 0 ( 83stereo :
° amplifiers with integral heatsinks, a power supply.
Per stereo parr

+ £3.40 p&p.

Gauss mageel. 30 watt AMS Bardling, plus 2 3" approx. £49.00 p*p £1.00 Suitable mains power supply parts.
o e fa Tl Tk o e - T TR
p&p x w. output powsr audio . m bass an a
BU".T AND READY TO PLAY 39.00 2 amp modules + 1 LP1184/2 Stereo pre amp for tor and set ol rotary stereo con- mid-range twoelar with twe cress-
30x30 Viscount Avarkable fusly burlt and tested « p&p £250 maq:clic_ ceramic and auxihiary nputs a"oll:"l:r treble, bass, volume and over capacitors.
S < “Ius OUR PRICE €2 90 £3.95 ™ uwenr

<. p+p £1.00 £7 45 lus £1.50 p.& " £150 p.& p.

EMI SPEAKER BARGAIN 77 s dlll

Available alsa to purchasers of the 10+ 10 ampiifier kit

cartridge. The amplifier utilises proven Mullard modules and

comes complete with instructions and includes: a Mullard
{P1183 stereo preamplitier module. two LP1173 power

Zobel networks, front and back mounting panels. a linished

% . fascia panel, all control potentiometers {bass, treble,
volume and balance), switches. input, output and headphone
BSR ono 4 sockets, wire, and an easily assembled wrap around cabinet
Belt drive chassis turntable unit sem: fZ 95 5
to house the finished unit
automatic. cueing device. php £2.85 p&p £2.06 £11.95
A.0 C. QLM 30 Mk It Magnetic Cartridge

kit

ot £1.75

Manual single play
record deck with autg
feturn and cueng lever hied with stereo

| ceramic carnidge 2 speeds with 457 m

smndle adaptor «deally suited from home
POCKET CALCULATOR. With LED display. memory

o disco use plp
(I PR'E[£1 0 95 255 and percentage key
r AM/EM DIGITAL CLOCK
RADIO  Accutate 4 Digit
J

LED 5 tuncison men's digitat watch
stainless steel tinish
LCD 5 tunction men's digital waich
stanless steel hmsh

LCO 8 Function CHRONOGRAPH men's digital
watch, stainiess steel fiish

GARRARD DECK
MODEL CC 10A

Record changer with cueing dewce
fitted with stereo ceramic cartrdge
ready ta fit inta your own plinth

£7.95 bt f200  Sue 127 % UR L

SANYO Nic/cad. battery, with
mains charger equivalent in
size and replaces 4 SP1 1
type batts. Size 3%“x 1%".
x 2" approx.

£750 %,

Electromic Clock with > LEO
display Birazer and
snooze timer

£11.95

125 Watt Power Amp Module

Mains power supply lor above umit
MULLARD Built power supply
DECCA 20w Stereo speaker lut comprising
2 8" approx bass umits + 2 3% approx
tweeter inc LrO550vers
‘VIDEOMASTER Super Score TV Game
with pistal mains operaion
- PORTABLE RADIO/CASSETTE RECORDER. AM/FM wi
. LW, MW, SW, VHF mams/battery operation

'_BARGAINS FOR PERSONAL SHOPPERS

y Sire approx
147 4" 5 104"
£13.95

£5.95 | “olsto wp
ross| T8
£12.95 | Sie approx 13%" x 5%” x 6%

50 watts rms. 100 watts peak output. Big features include two disc
fz 95 inputs, both for ceramic cartridges, tape input and' microphone input

‘ Level mixing controls fitted with intagral push-pull switches. Independent
bass and treble controls and master volume.

‘ ‘
70 & 100 WATT

MONO DISCO AMP

Brushed aluminium
[3 50 Oés:ia aqd rolary controls
. Five vertical shide controls, master volume.
£1 50 tape fevel, mic level, deck level, PLUS INTER DECK FADER
o far perfect graduated change from record deck No. ) to

No 2. o vice versa, Pre fade level control 70 want

£20.000 (ruers YoU nea next disc betore fading 140wanpesk £97
itin. VU meter monitors output levet p&p £400

£1 495 Output 100 watts AMS 200 watts peak 100 wart

fGiL

th clock
4' 95 . For personal shoppers only
puon SPEAKERS
‘ Altractive teak finish, modern design
incorporating 2 spsaker unils—6'%"
“ approx. wooler and 22" apprex.
twester 45 to 1800 Hz. Impedance 8
‘ ohms Power 15 watts AMS 20 watts

max. Por stor 0o pair.

c £17.00

Tape Sensitivity Playback 400mV /30K OHM for max output Record
200mV /50K output available from 25KHz. {150mV /100K) deviation
FM signal Frequancy Range (Audio) S0Hz 1o 17KHz within + 1dB
Radio  FM sensitivity for 3dB below limiting better than 10 uV

AM sensitivity lor 20dB S/N MW 350 uV/Metre LW 1mV/Metre

Size approx length 16 x height 2% x depth 4%
p&p
£19.95 225 1

323 EDGWARE ROAD, LONDO

ACTON: Mail Order only. No callers

All items subject fo availability. Price correc)

Circuit diagram

;¥
% o - y | VIDEOMASTER COLOUR
g SHOT TV GAME L) %
3’ 1 ‘T Choice of three games —Foothall, Tennis
1 m?’ v and Squash Ready to play—one or two
players. MAINS OPERATED.  gppoRTuMITY AT £9.95 omLy

AM/FM STERED TUNER " F
AMPLIFIER CHASSIS COMPLETE WITH DECODER
Ready built. Designed in a slim lorm for compact. modern instailation
Rotary Controls Vol On/0FH, Bass. Treble, Balance
Push Buttons for Gram, Tape. VHF. MW. LW
Powaer Output 5 watts per channel Sine at 2% THO into 15 Ohm
7 watts speech and music

21E HIGH STREET, ACTON W3 6NG

ALL PRICES INCLUDE VAT AT 12'2%

12.3.79 and subject to change withou! nolice.

N W2 T FOR PERSONAL SHOPPERS ONLY

TANNOY 15" Lancaster corner cabinets.
traditional design. £2095 each

NOTE OUE TO INOUSTRIAL UNREST, PLEASE ALLOW

ai EXTRA TIME FOR YOUR ORDER TO REACH YOU

) -

240 Volts AC Complete wnth tuning dral
Personal Shoppers EDGWARE ROAD LONDON W2 Tei: 01-723 8432. 9.30am-5.30pm. Half day Thursday.

ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK
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INTRODUCING

DUAL DRIVE MINIFLOPPY FOR PET!

*DISKMON ™(DOS) AUTOMATICALLY REORGANIZES FREE DISK

SPACE AFTER SAVE OR ERASE

*DISKMON 1S RESIDENT IN ROM VIA DISK CONTROLLER
BOARD PLUGGED INTO EXPANDAPET"

*DISKMON ADDS 14 COMMANDS TO BASIC INCLUDING DISK

DATA FILES

*DISKMON COMMANDS SUPPORT COMMERCIAL PRINTER OFF

PARALLEL PORT SUCH AS CENTRONICS 779

*FULL DISK SOFTWARE SUPPORT

*FORTRAN & PLM COMPILERS THIS JANUARY

*90 DAY MANUFACTURER'S WARRANTY ON HARDWARE

*READY TO USE ON DELIVERY, WITH FULL INSTRUCTIONS AND

UTILITY DISKETTE

“CALL OR WRITE FOR ADDITIONAL INFORMATION

*INITIAL QUANTITIES LIMITED

*THIS SYSTEM IS FULLY SUPPORTED BY SOFTWARE FROM THE

IRURNN

MANUFACTURER
*DELIVERY NOW
! DKH641—DUAL DRIVE SYSTEM, COMPLETE WITH DISKMON
..... e o T £916 + VAT
DKLO67—DISKMON ASSEMBLER LISTING/DOS . . . .. £19.95
ASM789T—PET-ASSEMBLER ON CASSETTE ... .£19.95

ASM789D—PET ASSEMBLER ON DISKETTE (6.6 inch) . . £39.95
LNK456—AUTOLINK LINKING LOADER ON DISKETTE . .£39.95

FOR300—FORTRAN COMPILER ON DISKETTE ... . .£59.95
*DUAL MINI FLOPPY DRIVE WITH 100K RER DISK SIDE FOR PLM400—PLM COMPILER ON DISKETTE .. .. ... .. .. £39.95
TOTAL 200K ON LINE. £8.33 + VAT. * BUSINESS PACKAGES STARTING IN 1st QUARTER 1979 *
*DESIGNED FOR COMMERCIAL SPEED REQUIREMENTS “THIS SYSTEM REQUIRES EXPANDAPET MEMORY (MINIMUM
*FAST LOADING SPEED 16 K—SEE BELOW)

INTERNAL MEMORY

EXPANSION FOR PET! A A

SUPERBOARD I

EXPANDAPET™ -
S 3 TR s T
INTERNAL MEMORY T
EXPANSION UNIT q‘mﬁu = g & -
. T [ - =3 oS
MYOOUUI\:\TSEETASILY INSIDE i e R R R
ARl — R S R g
*EASY TO INSTALL | T t: < e Wi
(15 MINUTES) o = A E
<USES LOW POWER L '—."_??—'m' i
DYNAMIC RAMS G e e
+90 DAY PART & LABOUR i
| YR-RAMS o e M
+30 DAY MONEY BACK z'aﬁgp ES g
GUARANTEE : ‘ <
*MOUNTING SLOTS £263 plus VAT
FOR 4 BOARDS
“CALL/WRITE FOR Standard Features

@ Uses the ultra powerful 6502 microprocessor

ADDITIONAL INFO @ 8K Microsoft BASIC-in-ROM

*DEALER INQUIRIES

32K UNIT ALLOWS 8K OF INVITED @ Full feature BASIC runs faster than currently available
ASSEMBLY LANGUAGE personal computers and all 8080-based business com-
\S/Lljl\Bﬁag[J'?RESCg%CMElS\?\*JEg I%;(TA ?'?:E';.ET ;RKI)CES [ -] ‘E;:Ftrzsls;ickRAr;l(onbboagd e)fphandable t'o 8K g
(B)S-EF?SJSAL PLUG-IN . PET£26312|'(")VAT [} pK:ograr;wr::bili?; oard w1t. upper- ov~./er case an u%e;
ST o Al e A
4K EPROM BOARD P.O A, £374 4 VAT @ Full machine code monitor and |/O utilities in ROM

@ Direct access video display has [K of dedicated memory
MUSIC BOX besides 4K user me;mory). features upper case, lower case,
graphics and gaming characters for an effective screen
resolution of up to 256 by 256 points. Normal TV's with
overscan display about 24 rows of 24 characters, without

Turns your PET into a programmable musical instrument.
You can record and ply up to 90 pages, 16 notes per page,
change tempo, key, etc.

£37-50 inc. VAT & P&P overscarn up to 30 - 30 characters.
Extras
T.I.S. WORKBOOKS @ Available expander board features 24K static RAM
A set of 5 workbooks to give you a full understanding of all the (additional mini-floppy interface, port adapter for printer
ins and outs of your PET more fully than any previous man- and modem and OSI 48 line expansion interface.
uals. ® Assembler editor and extended machine code monitor
£15-95 per set, inc. P&P available.
Fully built and tested. Requires only -5V at 3 amps and a
Lots of software and other goodies. videomonitor or TV and RF converer to be up and running.

Send Iarge SAE Phone or write for delivery dates. Full one year warranty,

LOTUS SOUND, 4 MORGAN ST., LONDON E3 5AB

Tel: 01-981-3993 Telex: 261426 Attn: Lotus Sound
ELECTRONICS TODAY INTERNATIONAL — MAY 1979



PROJECT

HEADPHONE

AMPLIFIER

Here’s a project for the true hi-fi enthusiast, or for the guy who simply likes

to ‘listen in silence’.

A HEADPHONE AMPLIFIER is a
gadget for the true hi-fi stereo
enthusiast. It is a low-distortion
wide-band low-power amplifier,
without built-in tone controls. it lets
its owner hear signals virtually ‘as
recorded’, with none of the usual
problems from “processing’
distortion, or from room acoustics.
Equally important, it lets its owner
listen to recordings at full orchestral
levels without upsetting the
neighbours or causing the pet budgie
to shed its feathers.

The ETI headphone amplifier has
a couple of special features. It has a
low-noise RIAA-equalised
preamplifier built into each channel,
so it can accept input signals directly
from a phono pick-up. It can
switch-select either phono, tape, or
tuner inputs, and can drive up to four
sets of 8 ohm headsets
simultaneously at total power levels
up to a few hundred milliwatts. The
unit can thus be used for both
individual and group listening.

Each 'phone output channel of the
amplifier has a source impedance of
10 ohms. This impedance provides -
each 'phone with good damping and
transient response, and at the same
time makes each output immune to
short-circuit damage. The available
power at each output is sufficient to
drive the ear drums of a ‘phone user
to the threshold of pain when using a
decent 8 ohm headset; you can’t ask
more than that.

Construction

All of the units electronics
components, including the mains
transformer, are mounted on a single
PCB. The layout is quite compact, so
extra care needs to be taken over the
construction, particularly with regard

to the polarities of semiconductor
devices and electrolytic capacitors.

We fitted our prototype unit in a
fairly tight-fitting Verobox, and used
a 6-way DIN connector for the
inputs, rather than the six individual
connectors shown in the circuit
diagram. Note that screened lead
must be used to connect the two
phono inputs to the input of the
preamplifiers.

When construction is complete,
set RV2 and RV3 to minimum

resistance, insert a DC current meter
in series with the test point of the
Right channel, and switch the unit
on. Check that the unit is functional,
and then adjust RV2 so that the
meter reads a quiescent current of 15
mA. Repeat the procedure for the
Left channel, using RV3 to set the 15

.MA guiescent current, and

remembering to fit links across the
test points after the meter is

removed. The unit is then complete
and ready for use. Good listening. p

N ° 0 +22V

D1
o2 L
| 1€ .J_: 2 -4 RaD
t l 16 -I—cm 22

0V

FS§1
250mA
L
SWZ: :
N O-

SW2b
E 1

240V/1 2.0-12v

Fig 1. PSU circuit for amplifier.
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NDTE:

D1-4 ARE 1N40O1
Q11 1S BFY50
Q12 1S BFX 88
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TUNER TAPE
L L

R10
100%

TEST
POINTS

R
47k

U

—o—0 O +22v

R15
338

R16
10R

R17
108
+11v
R18
10R

R19
10R

RIGHT QUTPUTS =8

O ov
NOTE:
1C1 1S LM381
IC2 & 3 ARE LF356
014 6 ARE BC108c EST
Q2 & 7 ARE BC184k POINTS
04 & 9 ARE BC214h
Q3,5.8 & 10 ARE BFY50 00 O ra2v
R
Gl
LEFT R34
PHONO TAPE 10R
R + TUNER 1w O
% N 14N ¢ A% =
(e : SWib 14 5
PP N L) e 1000 R &
Tu %1C1 I——O 2 50O Q +11V
-1 G PHONO Re 5
12| -
R25 & o4
R23 12 ,ma b1
47k
108
501 4 ko
R22 ci1 R L7
39R 68n 4k7 Vi
+11V
R511 +
15k
c10 €12
220u 16n
-0 ov

The ETI Headphone Amplifier uses two
identical amplifier channels, each com-
prising an RIAA-equalised preamplifier, an
input-selection switch and a volume con-
trol, and a main amplifier stage. The design
uses two mains-derived stabilised power
lines, which are fed to each of the two
channels.

Each pre amplifier stage is designed
around one half of an LM381 low-noise dual
preamplifier IC. In the Right channel, R1
matches the preamp input impedance to
that of a standard magnetic pick-up, R2 and

R4 set the quiescent output of the pre
amplifier at approximately half-supply vol-
tage, and R3to R5and C3 to CS serve as the
RIAA equalisation network. The pream-
plifier stage has a voltage gain of about 41
dB at 1 kHz, and gives an output of about
600 mV from a 5mV input at this frequency.

Input signals to the main amplifier stage
are derived from either the preamplifier
output or the tape or tuner inputs via
switch SW1 and volume control RV1. The
amplifiers are standard class-AB types,

HOW IT WORKS

with voltage gains of about ten. In the
Right channel, the voltage gain is deter-
mined by R7 and R10. The quiescent cur-
rent of the output transistor stages (Q3 and
Q5) are controlled by ‘amplified diode’
transistor Ql, and are adjustable via RV2,
Outputs are fed to each channel of each
headset via a 10 ohm limiting resistor: R15
and C8 act as a Zobel network across the
output, and enhance circuit stability.

Note that the op-amp used in each main
amplifier stage is an LF356 high slew-rate
type, which enables the amplifier to give a
good high-frequency performance. Also
note that the input and outputs of the
amplifier are referenced to the 11 volt ‘half
supply’ power line, and not to the zero volts
grounded line.

The two power supply lines are derived
from the mains via 12V — 0 — 12 V
step-down transformer T1. Each output is
controlled by a series-pass transistor and
zener diode regulator network. The
nominal output voltages of the lines are 11
V and 22 V. The zero-volts line is grounded.

78

The only component that may be
difficult to find is the LF356 FET
op-amp.

Marshall’s can supply this IC.

——BUYLINES——

Fig 2. Main circuit. Note that R6 replaces
the 18V battery if the pre-amp is mains
powered.

——PARTS LIST——

RESISTORS
R1,4,20,23 47k
R2,21 15k
R3,22 39R
‘R5,24 4k7
R& 390R
R7.25 12k
R8.10,26,28 100k
RS,27 33k

-R11,12,29,30 10k
R13,14,31,32 2R2

R15,33 33R
R16,17,18,19,
34,35,36,37 10R
R38,39 1k
R40 2k2

POTENTIOMETER

RV1 dual 100k

RV2,3 100k sub-min
preset

CAPACITORS

C1 1004, 25V

Cc2,9 Tp
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PROJECT: Headphone Amp

o
RIGHT B RIGHT
LRGN s LEOT INPUT (o T PHONO
OUTPUT COMMON anode  cathode o SWia I

FLOATING LEAD

LEFT
PHONO
OUTPUT
SW1b

LEFT
PHONO
INPUT

LEFT
L N INPUT
Sw2 RV1b

Fig 3. Component Overlay for the headphone amplifier with R6 in
place to mains power the pre-amp. A lower noise figure can be
obtained by battery powering the pre-amp. Connect the battery as
shown in the circuit, and break the track at point A, Remove R8 from

overlay.

C3,10 2204

c4.11 68n

C5,12 15n
C6,7,13,14 100n

C8,15 10n

C16.17 470u, 25V
C18.19 10u, 18V
SEMICONDUCTORS

IC1 LM381
IC2,3 LF356

Q1,6 BC109C
Q2,7 BC184B
Q4,9 BC214B
Q3,5,8,10,11 BFY50

Q12 BFX88
D1,2,3.4 IN4001
ZD1,2 12V zener
LED1 standard 0.2"'
MISCELLANEOUS

SWi1 2-pole 3-way
SW2 DPDT

T1 12-0-12V, 100mA

Fuseholder and 250mA fuse connectors
and case to suit.
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The Sinclair PFM200 digital frequency mefer.

20 Hz-zoo MHZQQQ 8 digi's

000“nder £5°0

The Sinclair PFM200 brings digital frequency measurement within the /

reach of every engineer. It has a performance comparable with the
very best bench-top instruments, but it’s packaged in a compact
case which is rugged but light, ready for use anywhere.

The PFM200 out-performs many much more expensive
instruments. Its 8-digit display and variable gate time give high-
resolution coverage of frequencies from 20 Hz to over
200 MHz. It gives you exceptional sensitivity and simplicity,
at a fraction of the pricc of meters with similar

specifications!

The PFM200 is ideal for use with audio, video
and radio systems, and all electronic and digital
circuitry. Now every development engineer, service

technician, student and hobbyist can afford

to have a personal digital frequency meter.
The PFM200 embodies Sinclair

Radionics’ seven-year experience

in digital test equipment design and

production.

PFM200: features

20 Hz-200 MHz guaranteed range
(typically better)

Frequency resolution down to 0.1 Hz
High sensitivity (10 mV typical)
High-accuracy crystal timebase

Full 8-digit capacity

Sharp, bright, easily-read LED display
Built-in attenuator

Variable sampling rate

Low-battery indication

Truly portable

Where to use the new
PFM200

The PFM200 is useful in every field of
electronics, providing the ultra-precise
frequency information that an oscitloscope
can’t give....

Transmitter checks: mobiles, ham,

radio control - check frequency and stability
on Low and High band VHF, etc, up to 200
MHz AM and FM. In most applications, the
PFM200’s optional telescopic aerial avoids
the need for direct connections.

Audio testing and design: check
oscillator frequencies, bandwidth limits,
crossover frequencies, resonances, etc, with
resolution down to 0.1 Hz.

Digital testing: check computer clock
frequencies, divider ratios and other digital
circuitry.

RF circuit checks: test local oscillators,
BFOs, test IF and detector performance.
Video equipment: check syncronised
circuits, scanning frequencies, video band-
widths, etc.

¢ 4
( ¥
kel

i
readytogo
The Sinclair PEM200
7 comes to you fully built,
tested, calibrated and
guaranteed. It comes com-
plete with leads and test prods,
operating instructions and a
carrying wallet. And getting one
ouldn’t be easier. Just fill in the order
form below, enclose a cheque/PO for
the right amount (usual 14-day money-

7 back undertaking, of course), and send it

7 tous.

Technical ™
specifications
Frequency range: 20 Hz.to 200 MHz
Display resolution: up to 8 digits

Lowest frequency resolution: 0.1 Hz

Gate time: decade adjustable from 0.01 secs
to 10 secs

Sampling rate: varies with gate time up to
5 per second

Display format: 8 LEDs, direct reading

in kHz.

Attenuator: -20 db

Inputimpedance: 1M inparallel with 50 pF
Timebase accuracy: 0.3 ppm/°C,

10 ppm/ year

Dimensions: 6.2 inx 3inx1.25in

Weight: 6 oz

Power requirement: 9V DC or AC

adaptor

Sockets: standard 4 mm for resilient plugs
Standard accessories: test leads and
prods, carrying wallet, owner’s instruction
manual

Optional equipment: AC adaptor for

240V 50 Hz power; deluxe padded carrying
case; connector kit comprising BNC, co-ax,
DIN and phono adaptors, plus

telescopic aerial for off-air transmitter
measurements

ELECTRONICS TODAY INTERNATIONAL — MAY 1979

Sinclair Radionics Ltd, London Rd,

St Ives, Huntingdon, Cambs., PE17 4H],

England. Regd. No. 699483.

r —y ¥ §x N N N N N ]
PFM200 Order Form

Please send me..ee rqy

PEM200s at £53.78

inc 8% VAT) each L

.................. (qty) De-luxe

carrying cases at £3.24
finc 8% VAT each L

e e QY AC adaptors

for 240V powerat [3.24

(inc 8% VAT) cach 3

e QY)Y connector kits

at £10.58(inc 8% VAT)each [
Post & packing (please add) £0.65

|

|

|

|

|

I I enclose cheque/PQ made payable to
I Sinclair Radionics Lid for findicate total
|

|

|

|

|

|

amount) /;

Lunderstand thatif ] am not completely
satisfied with my PFM200, I may return it
within 14 davs for a tull cash refund.

Name...

Address.

ETI/5

| < sSimCl=ir |
I_World leaders in fingertip electronici.J



HEX ENCODED
KEYB(:M\I‘“JE .

This HEX keyboard
has 19 keys, 16 encod-
ed with 3 user defin-
able. The encoded TTL
outputs, 8-4-2-1 and
STROBE are debounced
and available in true
and complement form.
Four onboard LEDs
indicate the HEX code
generated for each
key depression. The
board requires a single
+5 volt supply. Board
only $15.00 Part No.
HEX-3, with parts
$49.95 Part No. HEX-
3A. 44 pin edge con-
nector $4.00 Part No.
44pP.

EIA/RS-232 con-
nactor Part No
DB25P $6.00. with  » #

9, 8 conductor
cable $1085 Part.
No. 0825P8.

3 nbbon cable
with attached con-
nectors toht TRS-
80 and our serial
board $19.95 Part
No. 3CAB4Q0

esTRS-80
SERIALI/O

e RS-232 compati-
ble @ Can be used with
or without the expan-
sion bus e On board
switch selectable baud
rates of 110, 150,
300, 600, 1200, 2400,
parity or no parity odd
or even, 5 to B data
bits, and 1 or 2 stop
bits. D.T.R. line. Board
only $19.95 Part No.
8010, with parts $59.85
Part No. BO10A, as-
sembled $79.85 Part
No. B010C. No con-

nectors provided, see |

below.

4K EPROM wrci,.

This board is designed to operate with any
speed or power 1702A. Addressable in 4K
byte increments and can be configured to
occupy either 2K or 4K segments. It can be
populated one memory chip at a time. Bare
board $30, board with parts $200, assembled
$230. Part No. EPM-1

i

ST
2 .‘w . :

$-100 BUS

ACTIVE TERMINATOR *

Board only $14.95 Part No. 900, with parts
$2_4.95 Part No. 900A

ARV Con R g

S AND 13 SLOT nor,,
MOTHER BOARDS

All traces are reflow solder covered and both
sides are solder masked. The connectors
used on these boards are the IMSAI™ type
(125" between pins, .250" between rows).
Spacing between connectors is .750". All
lines, except power and ground, have a
passive RC network termination available.
There is a kluge area available that willaccept
two 40 pin sockets and one 36 pin socket.
The circuitry for supplying three separate
regulated voltages to the kluge area is
contained on the board. Part No. GMB-12
$40 bare, $105 kit, $120 assembled. Part
No. GMB-9 $35 bare, $30 kit, $105
assembled.

I ' !
Ay

H
it

16K OR 32K EPROM

(W ;pe.
Designed to operate with any speed or power
2708 or single voitage (+5V) 2716. Address-
able in 4K increments and can occupy
multiples of 4K. It can be populated one
memory chip at a time. Has bank addressing
and Phantom Disable. The board comes with
an exclusive software program that can be
placedina 2708 or 2716 that will, when used
in conjunction with @ RAM memory board.,
check out every line on the EPM-2. Bare
board $30, board with parts with 2708
$455, assembled $485. Board with parts
with 2716 $1.225, assembled $1,255. Part
No. EPM-2

8°8°A c pu (With Eight Level

Victor Interrupt Capability)

Uses the BOBOA and the 8224 clock chip.
The crystal frequency used is 18 MHz and
the vector interrupt chip is the B214. The
board will function normally without the
interrupt circuitry. When the interrupt
circuitry is built up, the board will respond to
eight levels of interrupts. Designed to be a
plug-in replacement for the IMSAI CPU board
and will work in other computers with the
appropriate modifications made tg the ribbon
cable connector pin out from the front panel.
The board will work in systems without a
front panel if the system has a PROM board
that -simulates the functions of the front
panel. Bare board $30, with parts $185.
assembled $220. Part No. CPU-1

Wmne n..

PIICEDN

65K DYNAMIC RAM

Main memory for microcomputers, intelligent
terminals, business systems, medical sys-
tems, and OEM systems. e High density
random access memory 48K bytes or 64K
bytes e Fully buffered e S-100 bus compat-
ible ® Low power [dynamic memory) e Trans-
parent refresh e Digital delay line techniques
for reliable operation e Multiple boards
allowed using hardware or software controlled
bank select e "“Phantom” signal for RAM/
ROM overlap ® All boards are fully tested
prior to shipment. Operating System test
and extensive bit pattern testing. ® Works
directly in 8B080A processors or Z-80
environment at 2MHz e Currently used by
industry e 1 year warranty. Only available
assembled and tested with 48K $1,250 Part
No. 48K, or with 65K $1,475 Part No. 65K

16K STATIC RAM
W e
Operates with any speed or power 2114, All
input and output lines are fully buffered.
Addressable in 4K byte increments. If the
system has a front panel, the board will allow
itself to be protected. If there is no front
panel, the board will not allow itself to be
protected. The board has Bank Address
capability, Phantom Disable, MWRITE, and
selectable wait states. Bare board $30,

board with parts $665. Part No. MEM2

8K EPROM piceon

Saves programs on PROM permanently (until
erased via UV light)up to 8K bytes. Programs
may be directly run from the program saver
such as fixed routines or assemblers. @ S-
100 bus compatible @ Room for 8K bytes of
EPRDOM non-volatile memory (2708's). @ On-
board PROM programming e Address
relocation of each 4K or memory to any 4K
boundary within 64K e Power on jump and
reset jump option for “turnkey” systems and
computers without a front panel ® Program
saver software available @ Solder mask both
sides e Full silkscreen for easy assembly.
Program saver software in 1 2708 EPROM
$25. Bare board $35 including custom coil,
board with parts but no EPROMS $139, with
4 EPROMS $179, with 8 EPROMS $219.

“1.2;4
e @9 s a8 s @S

To Order » Mention part number, description, and price. In USA, shipping paid for orders accompanied by check, money order, or Master Charge, BankAmericard, or VISA

» number, expiration date and signature. Shipping charges added to
postage and handling, no C.0.D.'s. Checks and money orders must
board. Documentation is included with.ali products. Prices are in US dollars. No open accoun
Parts.” Oealer inquiries invited. 24 Hour Order Line: (408) 226-4064

= o8

ELECTRONIC SYSTEMS o e
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C.0.0. orders. California residents add 6.5% for tax. Outside USA add 10% for air mail
be payable in US dollars. Parts kits include sockets for all ICs. components. and circuit
ts. To eliminate tariff in Canada boxes are marked “"Computer

3+ Circuits designed by John Bell

0. Box 21638, San Jose, CA USA 95151

81



save £5 ON STAR CHESS OR CHESS CHAMPION
m I cao cH |mESﬂ A COPY OF THIS AD ENTITLES YOU TO A £5 DISCOUNT
FROM THEINVENTORS CHESS CHAMPION 6 LEVELS
OF MICROPROCESSOR ' 6
MUSICAL CHIMES o o

New price for the
original

CHROMA-

S\
J)

IN COLOUR

* All international chess rules apply
* Both Newspaper and Magazine

problems can be entered

* Level of pll-y can be Q““\\ c“ 1
oS

24 tune model!
Due to the fantastic
success of this product right
across the World we are able to offer it at CUASANTRED
1 YEAR

only £9.95 + 75p pap
Comes complete with:
% TMS1000 Micro % Fully prepared PCB
% Superbcabinet = All semiconductors SOUND EFFECTS‘A/C
% AlRS&CS % Loudspeaker zsﬁ;%v.am:":m‘i:“:{
% Switches&pots  : Socket & Hardware QT or e Sonee NS pooxer size [
s Fully detailed kit manual ) ANDPLACE VITHPEN AND VALLET

Select 3, 8, or 3 digits
o your own number.

TMS 1000N -MP0027A Micro- . PLUS AL ﬁﬁ;iﬁ%ﬁ

computer chip available separately if F G0005 S AE FOR LS _
requ”-ed. Fu" 24 tune SpeC device E-;‘?”;:’-h::ppl;ed:m Access, please check first o EF:IES, MINI MAS TERMIND
. . .T.1. Radio Control s.3.6. ) _ HEV| ELECTRONIC MASTERMIND
supplied with data sheet and fully llustrated List Al Prices v clusive — P& P free  plaace allow
guaranteed. of Chess Sets N.I.C. MODELS UP AT AN
New low price only £4.99 inc. pap Sod few 27 Sidney Road, London N22 4LT 1o 9elivery
kit 01-889-9736

(Only present 24 tune repertoire currently available.)

A COMPLETE KIT FOR THE 12,000
BUILD THE A%,
NEW MICRO ALREADY SOLD nm

CHIME NASCOM | COMPUTER

WE ARE THE SOLE APPROVED LONDON
(| NEWLOW PRICE | gyocKiST & NATIONAL DISTRIBUTOR

This easy to £165 o KITS IN STOCK:
build kitincludes: — — © BRITISH DESIGN @ UK. BEST SELLING KIT
% TMS1000 Custom MPU Chip e e N
% Special purpose designed case : Eﬁliy"g,"e“sﬁié”;é?;ﬂg.i‘?:’.ﬁiﬂ lated through hoe b
- nnt cwrcuit boar:
% Fully drilled and legended PCB 2 B4 Lo ovaoaa ncudes
* Al transistors, Resistors and Capacitors # IK8 montor ogram proving
=:: FU" Set of meChanlca| parts * lr?»r:o:n?m;'!la{lsc‘er display mterface to std
=:: Smart fasc'a |abe|S * ‘;C\(/:esglsplay memory mapped tor high speed
s |IC Socket and Loudspeaker S e e

* Memory may be expanded to full 60K

*x  Really Low Price!

only £8.95 + 55p pap SOFTWARE

» IK x 8 monitor program providing

ALL CHROMATRONICS PRODUCTS * x'!oc;gerlaa::gdzmmands supporting Mem examine /modity tabulate copy break singlestep execute tape
SUPPLIED WITH MONEY BACK GUARANTEE » Reflective monitor addressing for flexible momtor expansion 1through user programs
PLEASE ALLOW 7-21DAYS FOR DELIVERY * Monitor sub-routines include — delay ASCII coding. binary 10 hex conversion clr screen scroll up sthing
O A S S S S S S . I G ST e
Please send me: OTHER HARDWARE
. * 3A power supply for up to 4K expansion  £19.90
TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSE X. UK. L czsan = SApower om0 U 1o K expenson M
. £24.50
NAME : MEMORY KITS {nclusve all hardware) - oo * BA power supply for larger than 32K expansion
18K £140.00 Expansion card frame :gggg
ADDRESS R2K " - £200.00 , ¢ pom Programmer £40.00
* éo board with decoders and all hardware exCepl & Giam Gy £25.00
* keyboard Catinet £3.50
Will accept up to 3 PIOs, 1 CTC and 1 UART * Programming Manual £4.00
| enclose cheque/po value E #'Eys‘kglgpera(mg System in (2) 2708 EPROMS upwards compatible from 72 & B Bug E%ggs
or debit AR RD accountn SUPER TINY BASIC (with Editor & Machine Utility routined) £35.00 -
my ACCESS/B CLAYCA a &k ZEAP ASSEMBLER EDITOR £32.00
L I [ I ] [ ] I l [ ! I L L ] @ VAT 8% all aems except books @ Demonstrations continuous daily We welcome export — Educational and

Industrial Enquines
ET12 FREE BROCHURE — SEND S.AE. 9Y2 x 62 STAMP 12V2p.

|gnature

CHROMATRONICSY | |Hewnys - = 7

Phone (01) 723 1008
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STANDING WAVES

A standing wave has nothing to do with goodbyes on railway stations, but they could
just be responsible for the poor quality of ‘Crossroads’.

YOU KEEP COMING across that phrase, don’t you, and it
seems a bit daft. Waves wave, after all, they don’t stand
about. Or do they? Depends how you look at it and what
you're looking at.

Pick a wave, any wave, radiating off an aerial into space.
When this happens, the wave is radiating out from the
aerial in all directions. The wave is an electromagnetic wave
but since we only usually detect the electric part we can
forget about the magnetic part for the moment. Let's just
remind ourselves of what a wave like this is and does.

Equating With The Problem

A radiated wave of this type is a travelling wave. If we
intercept it with an aerial attached to a sensitive
oscilloscope what we would see on the screen (Fig. 1)
would be the familiar sine wave trace, so that we could
measure the time between peaks of the wave. This time
between peaks is called the period or periodic time (T) of the
wave, and is the quantity we measure by making use of the
calibrated time base of the oscilloscope. This time period is
related to the frequency of the wave: f=1/T with T in uS
frequency f is in MHz. For example: if the period is 0.4 usS,
then the frequency is 1/0.4 =2.5 MHz.

The wave is travelling, though, so that places a distance
apart will get a different phase of wave. In the drawing, of
Fig. 2. A will receive a peak of the wave earlier than B,
simply because A is nearer the transmitter. The distance
between two places which receive peaks which are just
360° out of phase is the distance we call the wavelength.

In the time of one complete cycle, the wavelength is the
distance that a wavepeak travels, so that the speed of the
wave is simply frequency wavelength. For an electromag-
netic wave (radio wave) in space, the speed is a constant
300 million metres per second (3 X 108m/S), so that this is
the quantity equal to frequency X wavelength. Fora 1 MHz
wave, the wavelength is 3X 108/1x106=300m.

For a 1000 MHz wave, though, the wavelength is just
3x108/109=0.3m — hence the alternative title of 300
mm wave. This frequency X wavelength business applies
also to sound waves, incidentally, except that sound waves
crawl along a lot slower, about 330 m/S. A 1 kHz sound

‘e— TIME PERIOD, T —»

AMPLITUDE

«4—TIME PERIOD, T —»~

Fig. 1. Time period. This can be measured between neighbouring
peaks or from one zero-crossing to the next-but-one, as shown.
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PEAK PEAK

Fig. 2. Wavelength. Imagine the wavepeaks moving from left to
right. At the instant shown, a peak is at point A, and a trough at point
B, but the previous peak has reached point C. The distance between
points A and C is one wavelength of this wave.

has a wavelength of 330/ 1000 metres, which is only 330
mm, almost the same as a 1000 MHz radio wave.

If we're in the business of beaming waves into space or
testing loudspeakers in open fields, this is as much as we
need to know about waves, but we find nearly always that
there's some reflections around. Now the effect of a wave
reflection meeting a wave is the same as the effect,of two
waves meeting each other — if the wave and the reflection
are in phase, then the result is a large amplitude wave, if
they are out of phase the resultis a reduced wave. We can
expect to find some variations in wave amplitude, then, ifa
wave meets its own reflection.

Reflecting On The Problem

The easiest example to sort out is when a wave meets a
reflection of the same size travelling in the opposite
direction. Now the mathematicians can do this without
drawings, simply by fiddling with equations, and those of
us who play with programmable calculators can sort it out
that way — the fortunate owners of computers can watch
the whole thing — play it out in slow motion. We have to do
it the hard way — using imagination with the help of a few
drawings. Fig. 3a shows a forward moving wave meeting a
reflection — it's a diagram frozen at an instant in time
because what is plotted is wave amplitude against dis-
tance. Fig. 3b shows the same picture an instant later, both
waves have moved an identical distance in their opposite
directions. A few more stills from this exclusive movie, and
we begin to see glimmerings of something interesting. The
combination of the forward wave and its reflection travel-
ling in the opposite direction has produced a new wave
pattern. At some points along this pattern, there is always
complete cancellation — the forward wave and the

~ reflected wave are always in antiphase so that there is no

signal at this place — ever. At other places there are varying
amounts of signal right up to a whopping great peak whose
amplitude is about twice as much as either of the travelling
waves. This pattern is what we call a standing wave (Fig. 4)
— there is still a wave present, because a graph of voitage
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Fig. 3. Setting up standing waves. The solid line (a) represents a
wave moving from left to right, the dotted line represents its
reflection moving in the opposite direction. At (b). each wave has
moved about Vs cycle, and at (c) 2 cycle along in its own direction.
_ The positions where the waves cancel (because they are equal and
- opposite, or both zero) remain fixed though. These positions are
called nodes.

. plotted against time shows a wave, but there’s no move-
- mentof phase. In any standing (or stationary) wave like this
" there will be nodes — places where there’s no wave signal
.atall — which are half a wavelength apart and antinodes —
‘where there’s a maximum wave signal — which are also
half a wavelength apart but out of phase with the nodes.

The Effect On You

What's in it for us? Quite a lot, whether you dabble with
high frequency signals or with loudspeaker cabinets.
Standing waves have a lot of influence whenever a wave
can be reflected. For example, there are places where UHF
TV reception is terrible. Shifting the aerial slightly, though,
makes the world of difference. Why? Because we're sitting
in the middle of a standing wave pattern, that's why. Place
your aerial at a node and you can forget about Kojak. Shift it
by just half a wavelength, and yours is the strongest signal
around. At 500 MHz, half a wavelength is just 300mm —
not very far to shift.

How To Find Them

Standing waves can exist on a wire as well. One of the old
classic methods of measuring the waveiength of a high-
frequency radio oscillator is calied Lecher Lines. The Lecher
lines are two parallel metal bars of thick wires which are
connected to the oscillator output. A shorting bar is fitted

84

NODES

with a detector, which might be a neon lamp (for high
voltage signals) a small lamp-bulb (for low voltage signals)
or a diode/ meter circuit Sliding the bar along the lines
(Fig. b) results in the detector indicating points of no signal,
the nodes; and points of maximum signal, the antinodes.
The distance between two neighbouring nodes, or two
neighbouring antinodes, can be measured — this distance
is half a wavelength.

The wavelength of a sound wave can be measured in the
same way. One classic method of measuring the
wavelength of a sound along a pipe was to sprinkle powder
on the pipe. When the sound wave set up standing waves,
the powder would gather into piles at the nodes of the
standing waves, and spray away from the antinodes, so
that the half-wave distance between nodes could be
measured. It's equally easy to measure the wavelength of
standing waves in a room by moving a microphone
attached to an AC voltmeter and noting the position of
nodes — once again the distance between two neigh-
bouring nodes is equal to half a wavelength.

Leaving Loose Ends

If a length of coaxial cables connected to a circuit is left
either open circuit or short circuit, standing waves can be
set up init, with a node at the short circuit or an antinode at
the open circuit end. If the length of the cable is just right,
that's fine. If it's not, then signals will reflect to and from
along the cable, arriving at the circuit and with a time delay
equal to the time taken to travel along the cable and back.
Because of this effect, we seldom cut cables to a length
which will permit standing waves — instead we terminate
each end of the cable in a resistance value which will
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prevent reflections — this value of resistance has to be
equal to a quantity called the characteristic impedance of
the cable (calculated from the inductance and capacitance
per metre of cable). With an open or shorted cable, on your
telly, you can expect to see ‘ghost’ images — several edges
to each object.

Advantages And Disadvantages

We do, however, encourage standing waves in aerials. TV
and FM aerials are cut to a total of half a wavelength so that
a standing wave is set up on them. This allows us to do two
things which would not otherwise be possible. One is to
extract the maxintum energy from the signal — the aerial
responds like a tuned circuit to the correct wavelength; the
other is to match the aerial to its cable. At one end of a half
wave aerial we have an antinode — maximum wave
amplitude. At this point we have maximum voltage, but no
current. At the centre of the aerial there is a node — zero
voltage but maximum current. We can select a point along
the aerial to connect the cable so that the ratio of voltage to
current s just right — 75 ohms for most coaxial cables, and

ANTINODES

NODES

Fig. 4. Representing a standing wave. The standing wave has the
same wavelength as the moving waves which cause it, but the
nodes and antinodes are at fixed points, quarter of a wavelength
apart from one another.

. . or at Icast your projects. If there is one thing which is \
impossible to do at home is lettering front panels to pro-
fessional standards. At lcast until now. If yvou cast your
eyes right a while you'll see our new panel transfers sheet,
which has becn carefully designed to allow you to do ex-
actly that.

-

OSCILLATOR

wliy

WERE OUT TO FINISH
YOU OFF! i i

PANEL
TRANSFERS

S
S

/

GOOD AND PROPER! o
)\ el

NODE ANTINODE NODE
4+———WAVELENGTH——*

Fig. 5. Using Lecher lines. A high-frequency oscillator attached to
parallel wires can display standing waves, using a small light bulb to
detect the positions of nodes and antinodes.

‘in this position there will be the maximum transfer of signal

from the aerial to the cable.

At the tuner, standing waves create another sort of
problem — the problem of how to earth conductors. Earth
one point of a conductor and there will be a node at that
point — but there will also be an antinode (maximum
signal) just ¥4 wavelength away. The result is that earthing,
a conductor may have just the opposite of the effect you
expect unless you earth at just the right place. Move any of
the conductors in a tuner, and you disturb the standing
wave pattern — even a dent in the metal case of a UHF
tuner can make a difference.

It's not always such a happy story. The greatest diffi-
culties with standing waves arise when we try to design a
loudspeaker cabinet. Each solid surface and cracks or gaps
will behave as a short circuit or an open circuit respectively.
A loudspeaker cabinet will be a mess of standing waves,

therefore, uniess we do something to absorb them. The

room we use for listening will also have standing waves at
some frequencies (depending on its dimensions) and in
some directions — this is particularly noticeable in an
empty room stripped of all its furniture. Allin all, standing
waves are all around us — we have to live with them!
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both rotary and slider puts.

\
The transfers arc casily rubbed down, A
and the two sheet set contains a mass of ; #e RS
lettering and —uniquely —control scales for Send £1.75 {mciudas VAT L .

and postage) for the two- 2 - i

Each sheet measures 180mm X 240mm sheet set.to: o *
and comes packed flat in a stiff cardboard snel Mar wr ™ w™
envelope for protection. There should be g?:wl Maﬂ_(hgs ) : s -
cnough for dozens of projects here - and the magaz“_‘e' ; ” oY
longer you wait the worse they'll look! 25-27 Oxtord Street, . | > -

London W1R I1RE.
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Understanding Digital Electronics
New teach-yourself courses

1 In the years ahead the products of digital electronics technology will play
an important part in your life. Calculators and digital watches are already
commonplace. Tomorrow a digital display could show your vehicle
speed and petrol consumption; you could be calling people by entering
their name into a telephone which would automatically look up their
number and dial it for you.

These courses were written by experts in electronics and learning

. systems so that you could teach yourself the theory and application of
digital logic. Learning by self-instruction has the advantages of being

. faster and more thorough than classroom learning. You work at your
own pace and must respond by answering questions on each new piecell
of information before proceeding.

el it ol o S Sl et After completing these courses you will have broadened your career
M‘ ook prospects and increa_sed your fundamental understanding ‘of the rapidly
B AT 2 T changing technological world around you.

The six volumes of Design of I
Digital Systems cost only: £8- I _n !

+90p. post &
And the four volumes of packing
Digital Computer Logic and £4 60.
gl o7 Electronics cost only: .
. S " A i A +£1 post &
Design of digital Systems is written for the’ engineer secking o learn BUt if you buy both courses, — g
more about digital electronics. Its six volumes — each A4 size — are the total cost is only: £I z'no packing

packed with information, diagrams and questions designed to iead you
step-by-step through number systems and Boolean algebra to
memories, counters and simple arithmetic circuits, and finally to a
complete understanding of the design and operation of calculators and
computers. ’

The contents of Design of Digital Systems include:

Book 1 Octal, hexadecimaiand binary number systems: conversion
between number systems; representation of negative numbers:

Price includes surface mail anywhere in the world -- Airmail extra.

'Flow Charts & Algorithms,

complementary systems; binary multiplication and division. i HELP YOU PRESENT

Book 2 OR and AND functions; logic gates. NOT, exlusive OR. safety procedures, government legislation, office
NAND, NOR and exclusive-NOR functions; multiple input gates; truth procedures, teaching materials and computer
tables; De Morgans Laws: canonical forms; logic conventions; programs by means of YES and NO answers to

Karnaugh mapping: three-state and wired logic.
Book 3 Half adders and tull adders; subtractors; serial and parallel

adders’ processors and arithmetic logic units (ALUs); multiplication THE ALGORITHM WRITER'S GUIDE explains how
AR A fi h th t them in the best order
Book 4 Flip flops; shift registers; asynchronous and synchronous to- define the questions, pu I
counters; ring, Johnson and exclusive-OR feedback counters: random and draw the flow chart, WIth.nu_merous examples
access memories (RAMs) and read only memories (ROMs). shown. All that students require is an aptitude for

questions.

Book 5 Structure of calculators; keyboard encoding; decoding display logical thought. Size: A5, 130 pages. This book is a
- data; register systems; control unit; program ROM; address decoding; MUST for those with things to say.

Instruction sets; instruction decoding; control program structure. g
" Book 6 Central processing unit (CPU); memory organisation; + 45p post & PaCk'”g by surfgce .
character representation; program storage; address modes; input/ £2 -95 mait anywhere in the world. Airmail

output systems; program interrupts; interrupt priorities; programming;
assemblers; computers; executive programs; operating systems and
time sharing.

If you are not entirely satisfied your money will be refunded.

r Cambridge Learning Enterprises, Unit 18, Rivermill Site

I Freepost, St. lves, Huntingdon, Cambs. PE17 4BR
England.

' Please send me the following books
Y 44 | - . - setsDigital Computer Logic & Electronics @ £5.50, p & p
R— ) - o : 5 = included
igital Computer Logic and Electronics is designed for the beginner.l .. ... sets Design of Digital Systems @ £9.00, p. & p. included
o mathematical knowledge other than simple arithmetic is assumed,'i ______ Combined sets @ £13.00, p & p included
though the student should have an aptitude for logical thought. It consistsf The Algorithm Writer's guide @ £3.40, p & p inciuded
of four volumes — each A4 size — and serves as an introduction to the| N
subject of digital electronics. Everyone can learn from it — designer,l (W8 ecocococoasooacapacaccoacacanonnaoanaanaa
executive, scientist, student, engineer. Address . ...

" Contents include. Binary, octal and decimal number systems;
conversion between number systems; AND, OR, NOR and NAND
gates and inverters; Boolean algebra and truth tables; De Morgans
Laws; design of logic circuits using NOR gates; R-S and J-K flip flops;
binary counters, shift registers and half adders.

CAMBRIDGE LEARNING ENTERPRISES, UNIT 18, RIVERMILL SITE,
FREEPQST, ST. IVES, HUNTINGDON, CAMBS. PE17 4BR, ENGLAND
TELEPHONE: ST. IVES (0480) 67446

PROPRIETORS: DRAYRIDGE LTD. REG. OFFICE: RIVERMILL

Please charge my "Access/ Barclaycard/Visa/Eurocard/
Mastercharge/ Interbank account number . . ... ..........

Signature . ... ... ... L. r. . "deleted as appropriate
Telephone orders from credit card holders accepted on 0480-
67446 (ansafone). Overseas customers should send a bank draft in,
sterling drawn on a London Bank. ) ETI18

o e eame e came EEme cums e

‘LODGE, ST. IVES REGD. IN ENGLAND No. 1328762.
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SPECIALS

SPECIAL

L5

PROJECTS

1+2

TOP PROJECTS
Book 1 + 2: £2.50 + 25p P&P.

Master mixer, 100W guitar amp., low power laser, printmeter, transistor tester, mixer
preamp., logic probe, Ni-Cad charger, loudhailer, ’scope calibrator, electronic ignition, car
theft alarm, turn indicator canveller, brake light warning, LM3800 circuits, temperature
alarm, aerial matcher, UHF-TV preamp., metai locator, four input mixer, IC power supply,
rumble filter, IC tester, ignition timing light, 50W stereo amp. and many more.

Book 3: SOLD OUT!
Book 4: £1.00 + 25p P&P.

Sweet sixteen stereo amp., waa-waa, audio level meter, expander/compressor, car theft
alarm, headlamp reminder, dual-tracking power supply, audio millivoltmeter,
temperature meter, intruder alarm, touch switch, push-button dimmer, exposure meter,
photo timer, electronic dice, high-power beacon, electronic one-armed bandit . ..

Book 5: £1.00 + 25p P&P.
5W stereo amp., stage mixer, disco mixer, touch organ, audio limiter, infra-red intruder

alarm, model train controlier, tion tester, headph radio, STD timer, double dice,
general purpose power supply, logic tester, power meter, digital voltmeter, universal
timer, breakd bx heart rate itor, IB metal i 5 ure meter...

Book 6: £1.00 + 25p P&P.

Graphic equaliser, 50/100W amp. modules, active crossover, flash trigger, “Star and Dot”
game, burglar alarm, pink noise generator, sweep oscillator, marker generator,
audio-visual metronome, LED dice, skeet game, lie detector, disco light show ..,

Eraphic Fualiser.... Marker Geoeralor
" Power Ampiinier Modales... £2 Sound
CCTV Camera...... Neadphone Adaglor

16D Dice.... Sound - Light Flasi Trigger

- al Thermome

Stars & Dots Logic Game ... Lighlshow
" Active Crossover.... Hear and Tell Unit
 Pink Noise Generator......GSR Monitor

v k1

plectronics
tllllllll‘l‘.; Ty

A SPECIAL EOITHON EROM I 7

WHATS
NADPENING i
Pesjr s 0PUZ,
Moy Catouinars,
Wik, A45550.m

Behin o sc.

of STAR WARS

ELECTRONICS TOMORROW
Comprised entirely of new material, the
edition covers such diverse topics as Star
Wars and Hi-Fi! The magazine contains
projects for everyone — none of which
have appeared in ETI — and a look at the
future of MPUs, audio, calculators and
video. How can you not read it?

75p + 25p P&P.

Computers

Display Systams
Digital instruments
Tronsmission Links
Scopes & Recorders
Control of Power

ELECTRONICS — IT’S EASY |
Books 1,2 & 3.

Our successful beginners series came to an
end some time ago now, and the whole
series is avallable from us in reprint form.
The three books between them contain all
the information presented in the series
‘someﬂmes in more detail!) and together
'orm an excellent starting point for any-
one interested in learning the art of
electrqnics.

£1.20 + 25p P&P each.

FROM THE PUBLISHERS OF
ELECTRIONECS TODAY INTERNABONAL

El
CIRCUITS
No2

£1.50

ETI1 CIRCUITS

Books 1 & 2. )

Each vol ins over 159 circuits,
mainly drawn from the best of our Tech-
Tips. The circuits are indexed for rapid
selection and an additional section is
included which gives transistor specs, and
plenty of other useful data. Sales of this
publication have been phenomenai —
hardiy surprising when the circuits cost
under lp each!

£1.50 + 25p P&P each.

ORDER FROM

Specials Modmags Ltd 25-27 Oxford Street London WIR 1RF

Postage and packing also refers to overseas. Send remittance in Sterling only.
Please mark the back of your cheque or PO with your name and address.

from ETI
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LOWER PRIGES — LATEST PRODUGTS

CALCULATORS
SUPERIOR CASIO WATCHES CASIO — FIRST AGAIN!

A well-known consumer magazine has published a < _
report on watches which supports our opinion that sc ENT Flc

CASIO and SEIKO are the best watches in the world
> < THE AMAZING MELODY 80 SPECIAL OFFER
with CASI0 offering unbeatable value for money. Musical calculsting diary watch TEXAS T159 together with PC1008
All CASIO watches have a calendar display, night (Complete as mar;:uz'gcsuggv's specifications)
IETERD G CREIe oRbeo el Gy ADVANCE SPECIFICATION: Two separate Alarm Tunes, :
‘gg&é ressssa’n 0 - lexcept Sports watches an Calculator with keys 1-8 playing individual notes — a i . -
= (EIHEE) mini synthesizer! Complete Calendar, Watch, Stopwatch ErETE TEXAS/HP "%"gg"'ﬁ“‘/a"ab’: o0
46cs-27 B — measuring net and lap times to 1/ 10 second — Alarm *#TEXAS T169 (New Card prog prog steps of 1 met“l“.’)ﬂ.SO
Timer and Calculator with %, y/full Memory, Date *TEXAS T158 (New Key prog 480 steps or 60 mem} £60.00
PR l CE RE D Uc E D calculations. RRP £31.95 £25 95 *TEXAS PC 1008 (New updated Printing Unit tor T158/T159)°
Almost certainly the sli and most hi 13900

P *TEXAS T157 (Key Prog 8 mem. 150 Keystrokes /50 Prog St L
cated ALARM-CHRONOGRAPH available today. i Y ggzsg?o%
TEXAS T133 (New — same spec. as | 19u, out s mem) £13.95

%

@® LC Display of'hours, minutes, seconds, MP-100 MATH PET (LCD) #TEXAS T145 (New updated version of the Texas T140) £19.95,
day; And with day, date. month and #TEXAS 42MBA (10 Dig Fin/Stat Prog 12 mem 32 keystrokes)
year Sophisti : : £42.95

o . . phisticated maths teaching aid at four selectable «TEXAS T PROGRAMMER (Hexad | Oct) £48.50

b %%:’;ua,'clgk'x:‘:,;;"h ERJED G levels plus clock. two alarms, stopwatch. RRP £24.95. ATEXAS 1151 70t (Now B Digs bxp 10 o 32 prog Steps

g ) Stat/ Sci) 6.30

: (2):;?}0‘1' ar;rﬂsyem%‘u £19.95 TEXAS;‘\;O (Sci/ Stat. 2 Con Mems) czzm

ional 5 TEXAS 5 (Sci/ 5¢

@ Chrono measures from 1/10 second " il ) £18.80
t0 6 hours M-811 MICRO CARD

® Net, lap, Ist & 2nd place Key ring calculator “SLIM-LINE” aa—

: Zz;mif;;f;';;ssf:c? Cas0. . Tiny one-handed calculator with non-volatile memory chronogfaph P |

. N stores when switched off), automatic power-off, %.

@ Water resistant to 100 feet. (3/15 A g i BARGA'N OFFER

x1% x 2%ins. Pouch with key ring. RRP £17.95.

@ Less than + 10 seconds/month. Only £39 95 y % u - Y fing You will nol believe the [uxury of this “slim

£ I 4.95 line* 12 function Chronograph until you have
50QS-17B REAL QUALITY wora it . until ynu have enjoyed the

cnmnhm-nl; 1 gener
*Slim-fine"* Clronulnph pives

THE {NCREDIBLE AQ-2000 contisuous easy 'o read LCD display of hours,

- minules. socords. AM/PM. Al the touch of
Universal calendar watch butten you have date — month date — day of

week —.reverting 1o normal display time at
the relgase ol the hotton,

AT LOWEST EVER PRICES

Stopwatch, Dual Time,
Water Resistant to 66ft.
Displays hours, minutes,
ten seconds, seconds flash,
am/pm; And with day, date

9

Wstch, complete Calen- Press agala for immediate stop watch/tap fime facility to 1/106 second. The

and month calendar, stop- dar, Two 'Alnrmt, Stop: “Slim-tine™ even has a powerful hack light for easy night use. asing is
watch 1 sec to 13 hrs watch, Time Memory, cwhrnm Ilmme!: with mllllnin;ne’uly:k;‘ud il o :
A N o fe ara sa cortsin you will ba delighted and salistied wilh this ~"Stim-line™*
Stainless steel encased. u“:‘m“ Alarm, 8 digit Chronograph thal in addition to the Dne Year Warranty we ars offering o
i Fine Stainless steet bracelet Calc . *14-day money back guaraatee il you are not ealiraly satls|
with easily removable LC Display of hours
links. minutasspsecrmds Ry ey omy £20.00 + £1.00 p/p ins. send chequesp.o. or
£| 9 : P pm, order via Barclay/Access credit card today under our Special
_95 tull calendar d|splag of day, t4-day Trial Offer.
date and every Sunday.
Also digital date, month,
SPORTS WATGHES year; with day, Sundays.
#TEXAS 7158 with Applied Statistics £80.00

Displays any monthly +TEXAS T159 with PC100B and Applied Statistics £305.00
calendar from 1901 to
2099. Memories and dis-
F-100 piays three optional import-
Left. 9.46mm can owo - . ant dates. Calculator with

full M . %, K, &
£I 9.95 i F;Joots.e(r)nn(:sr:/eavbanere‘l‘;?ere

SPRING 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.

Y x2% x4 7/16ins. Wal- ONLY £180
let. RRP £29.95.
52QS8-14B An incredible ﬁ:n gw?gﬁ;;ggmpum ;mm 9 memories) g;.:g
5 ro tep Prog] g
Right, Bmm £24,95 *HP 19C {Cont Mem key Prog Printer) £129.00
£22 95 *HP 29C (as 19C but no Printer) £93.00
E *HP33E (8 mem Pro Sci/ Sta) £64.00
g #HPI2E (Advanced Sci with Siatistics) i.;iggg
. #HP27 (10 Mem Sci /Fin/Stat) 5
Up to 25 functions. Net, lap and first and second place THE VERSATILE MO-10 #HP31E (New Sci replaces HP21) £35.00
times to 1/100 sec. F-100 Resin case and strap. Slim Pendant tHP967A 1Fc Prog 224 Steps 2)5 Memi 13200
5298-148 Stainless steel encased version with fully or Pocket Quartz. m:,p7:n(g§”a‘,',:.1°?n:"new"?er
adjustable s/s bracelet CASIO FX360 (New 10 Diq + Exp 7 Mem 8) (St. Div Lin Reur etc.)
40.00
CASIO
CASIO QU{\RTZ e Da:aﬂci?eorgé\:)pdme-d AQ1000 Cal. 3-Way SmpwalchtlAlacvx
31QR Functions as 50QS above. CASIO FX3100 {LCD Sci/ Std/ DP/ Rec ) £22.50
- CASIO FX8000 {as above + Stop Watch/Alarm) £27.73
Eel’:)l; gg‘am _#CASIO FX202P (1 27 Step S¢i Progs Con Mem) £44.50
' £35.95 THE COMMODORE PET COMPUTER
£| 9,95 with 8K bytes RAM 2001-8
P . . A complete personal computer that
54051 Specification as AQ-2000 but without v/, Memory. % x operates anywhere by simply plugging
4Qs-16B 4% x 1% ins. With “kiss”' touch keys. Complete with into Main supply. Allows communications
g'g:’g,‘s7-5mm pouch and neck chain. RRP £39.95. directly from BASIC to IEEE — 488 standard devices —
i
Cassette, Video Display Unit and
£24-95 Keyboard built into PET
Fully guaranteed Warranty by CBM
6 DIGIT WATCHES (not Sports). Hours, minutes, FX-58 SCIENTIFIC MIN} CARD complete only £550
seconds and day of week. (Model 54QS has an optional ALARM CLOCK AND STOPWATCH PET2001-16N £675
disptay of hrs, mins, date, day, ten seconds, seconds )
flash}; And day, date, month, year calendar. Selectable T - —
12 hr. (with am /pm) or 24 hr_ clock. Two Alarms, NOW IT'S YOU AGAINST 'COMPUTERS'
= Countdqwn BORRIS the most advanced chess computer yet. Borris 1§
| ‘?-J*SEE 39 Alarm Timer, ideal for learning and \mproving your thess game from
g N Stopwatch — beginner 10 master. Borris can play against himselt has
CHB_ONO ANOIACARM S Netptimes to1/10 Alpha-Numeric prompting to help improve play and by simple
i Y e Calculat switching you have facility 10 follow Borris's thinking” white
45CS-228 2 = sec,juglcuiator, he analyses position before making a move Walnut case
Left, Chrono & Fult Memory, Logs, wooden chess men. baard mains adapter. eic £184.00
@) Tngs, Pi, CHESS CHALLENGER “10° {10 Levels of beginner to
= Sexagesimal to masier} £166.50
£34.95 © :] decimal, 2 leveis of
26CS-16B parenthesis. *FREE — Mains/Charger included«
i . 0DS FULLY RAN
Right, 9.26mm Y x 3% x 2V inches. RRP £29.95. GO0DS FuLl 5U'}CAP;§%°H:§G%EVSV.ETX§B%DD§V“ (ADD 8%)
Alarm : £2 4 95 Company/ Hospital and Government orders accepted by phone
Barclaycard / Access accepted by phone

£34.95

Tel. 01-455 9823

CHRONOGRAPH. 6 d»gns as above. with chrono P e emm e e e o

T;:?%uonng neé Iaghand IBI 8: ?nd‘plalg:e times frem EXPORT ORDERS WELCOMED ]
second to 6 hours. Dual time facility. i AirFreight/ Air Post Deli

ALARM. Displays hours, minutes, seconds (or date}, MGSt cAS|0 prUdUCts in StGCk- I Quotations on rt;::(\;;es/lg Paw;:enzzvéael.,:!el;yro! Credit/Int. I

day, am/pm. Perpetual calendar. 24 hour alarm. . . Money Order/ American Express, etc

25 CR-16B Round alarm as above £ 4 95 send 25[! flJI' lJlII' I"llstrated ma“ - SRS Smn S o S—— e e e

Prices include VAT, P.&P. Send cheque. P.0. or phone order cata]ogue_

your Access or Barclaycard number to:

MOUNTAINDENE

Callers by appointment

TIMETRON ‘=5 oo

22 Cowper St., London, EC2

Telephone 0223 67503 p
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CAR IMMOBILISER

‘Here’s a low-cost prolect that glves your car good protection against joy
riders and a drunken driver. :

THE ETI AUTOMATIC
Immobiliser is an inexpensive but
highly original car protection device.
It has been designed to prevent a car
being driven away by the ‘joy rider’
type of thief, or by a drunken
owner-driver. Major features of the
design are lack of circuit complexity,
fow building costs, and simple
installation of the unit in any vehicle.
The circuit is designed to
immobilise-a vehicle’s ignition
system, by shorting out its
contact-breaker points via a pair of
relay contacts, as soon as the ignition
is turned on. The owner then has five
seconds to turn the immobiliser off
by sequentially operating a set of
four push buttons. If the four buttons
are not correctly operated within the
five second period, the ignition
system remains immobilised and the

vehicle’s engine cannot be started.
The automatic immobiliser timing
sequence restarts each time the
ignition is turned on.

There are four basic concepts
behind the ETI Automatic
Immobiliser system. The first of these
is that, since the immobiliser
activates automatncally as soon as the
vehigle’s ignition is turned on, the
vehicle is given a good degree of
protection against the drive-away car
thief, even if the owner leaves the car
doors open and leaves the ignition
key in its lock.

The second concept is that a thief

entering the vehicle will have no ldea .

of the purpose of the four
push-buttori‘switches associated with
the immobiliser, so'these switches
can be quite openly displayed on the
vehicle’s instrument panel, together

YA
dev

¥,
i 4

.
it

@

”‘&% s%n‘w%&& & vy E

with a LED that tells its legitimate
owner the immobiliser circuit state.
Thirdly, because oniy five seconds
are available to de-activate the
immobiliser via the four
sequentially-operated switches after
first turning the ignition on, the
system gives a good deal of
protection against the
fumble-fingered drunken
owner-driver. »
The final concept is that because
of the three factors already outlined -
above, the final circuit does not need
to be super-sophisticated or to have
an unbreakable ‘key’ sequence
network in order to be highly
effective in its functioning. Simplicity
and effectiveness are thus the key
features in the design of this ETI
Automatic Immobiliser unit.
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A !
: = & —0+12V
I,\QN LED1 FROM
270R IGNITION
R3 1R30k RS Rgm( SWITCH
: 00k ° 1
100k 1 ALA
R2 R9°R D1
) 68
560k "-—! S "—! . ’—!
=l | ) b pB2 b pe3 b s
Ter /7;7 /7377 P .
100n 1 3 11 31
3 et P23 o P ic2a P23 1cp I Q1
27
7k !
8 6 8 6
N
g NOTE:
Q1 1S BC109 02 rtglﬁET!s
+ Q2 IS 2N3053
R1 == 1€1,IC2 ARE 4013 +
M0 T2 D1 1S IN4001 =
10u ZD11S 9 VOLT ZENER c3
LED1 STANDARD 0.2 LED zD1 220u
. . -0 ov

Fig. 1. Circuit diagram for immobiliser.

Construction
There should be no problems here.
The relay can be any 12-volt type
with a coil resistance greater than
100 ohms, and with one or more sets
of normally-open contacts. The PCB
and relay can be fitted in a metal box,
or can be simply mounted on an
aluminium plate that is screwed to
the rear of the vehicle’'s instrument
panel.

The unit’'s 12-volt rails must be
connected to the vehicle’'s supply via ,
the ignition switch. The
normally-open relay contacts should
be connected across the vehicle’'s
contact breaker points. The LED and
the four push-buttons can be
mounted on the vehicle’s instrument
panel, either directly or via a
screw-on panel.

90

HOW IT. WORKS:

The circuit is designed around the 4013 D
type flip-flop. It derives its power from the
car battery via R8 with stabilization pro-

vided by ZD1, C3. The chip features direct

set and clear inputs and complementary
outputs. Data at the D input is transferred
to the outputs on the positive going edge of
the clock. The clear inputs are not-used in
this design and are tied to ground, the set
inputs are connected together to the junc-
tion of R1, C1. This ensures that on switch-
on the flip-flops will start up in the same
state and a high level, logic 1, will be
present at the output of IC2b. This voltage
is fed to the base of QI via R7 and will cause
the relay to turn on, disabling the car. QI
and Q2 are connected as a super-alpha pair
which effectively produces a super high
gain transistor whose gain equals that of Q1

_multiplied by Q2. D1 protects the transis-

tors against the back EMF of the relay.
System status is indicated by LEDI.

To re-enable the system and start the car
a logic ‘O’ must be present at the output of
IC2b. This is produced by passing it down
the line from the input of ICla by depres-
sing PBI, 2, 3and 4 in turn. A novel feature
is introduced here. At switch-on C2 is
discharged and ICla will see a low level
logic ‘O’ at its input. This must be transfer-
red to the output by depressing PB1 before
the voltage rises above the transition level
of the D input as C2 charges via R2. If PBl is
not depressed until about five seconds after
switch-on then the junction of R2, C2 will
present a logic ‘1’ disabling the system until
power is removed and re-applied. To make
the system really difficult to beat, resistor,
capacitor networks could be inserted bet-
ween stages.
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" '_PR.O]ECT:’Car Immobiliser

P
+12V
- VIA
. S {GNITION
—PARTSLUST—— B
M LED1
ANODE RELAY

RESISTORS all ¥4 watt 5%

'R1 ' 1MO

R2 560k

R3, R4, R5, R6 100k

R7. - 47k

R8 270R
.| 'R9 680R

CAPACITORS

C1 100n

c2 10u 16V electrolytic

Cc3 220u 16V electrolytic

'SEMICONDUCTORS

Q1 BC109
Q2 2N3053
1C1,1C2 4013 : ?:%hzﬁlsc')?\i
D1 © IN40O1 Fia. 2. Com t overl ‘
ZD1 BZY88 COV1 400mW 'g. £ Component overiay.

‘9 volt zener

BUYLINES

MISCELLANEOUS -

Eo. P, PR, (e e o s No problems whatsoever with any wvery much up to the individual, a
PB4 _switches of the parts for the Car Immobiliser, strong watertight case however is
Maplin.and Watford should be able essential to prevent any ‘false

. RLA 12v relay (see text) to supply all the parts. The case is alarms’ due to ingress of water.

The action-packed show for the electronics enthusiast now includes the
Midlands among its venues. |f hobby electronics is your interest or
your business, then Midlands Breadboard is tailor-made for you.

Crammed with the gear that constructors need. Circuit boards, components,

audio kits, d.i.y. computer systems, electronic musical instruments —

you’'ll find it all here. And you can buy it on the spot — or browse at your

leisure. Demonstrations and competitions (exciting prizes!) keep the show
. humming with activity.

P.S. There's a London Breadboard too, December 4-8th, Royal Horticultural
Halls — come to both!

D | want to visit the show. Send me more details nearer the date.

" Please send me details now of exhibition space.

POSIION i o T P

COMIPANY ittt et et e e e e e e

AdAress ..o e

Bingley Hall, Birmingham,
23 -26 Mayl 10 am -6pm Return to:  Trident International Exhibitions Limited
icel . Abbey Mead House, 23a Plymouth Road,
Adm'SSlon ° £1 AdU|ts Tavistyocke,apev:n.s?’L1938AYLT0 o
75p Students Telephone: 0822 4671 Telex: 45412 TRITAV

Telephone

(s % & % R § 3 ® § ¢ § § § N §B J |
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1 RF 040

MW/ LW/FM/MPX varicap tune RF board as per 78 Nov/Dec' PW
Dual gate MOSFET front end. 2xF gain stages 3189 deviation
mute, interstation mute, MPX filters, STab PSU 1paV sensitivity
and 75dB S/N ratio. AM Section also varicap tuned HA1197
excellent performance. Special price £28.95 '

2 Surplus RF Board 020

Complete MW/LW/FM/MPX Tuner uses
3 stage FET front end 2 ceramic filters
3089E-1310 Decoder. AM section built
around 3132E, 2 stage tuning comes
complete with 4 way switch — ferrite rod
aerial £9.99

31IF15
Matching IF Strip double conversion 10.7MHz/470kHz AM/NB
FM excellent performance £12.95

4 \F20 Multimode IF Strip

Switched AM/NB FM/SSB/CW. 10.7MHz input gain 90dB.
Typical sensitivity 10uV. Dual Conversion, will form the basis of a
good communications receiver. Selectivity provided by filters at
10.7MHz and 455kHz £21.95

5 V.T05. — Medium Wave DX Front End Convertor

Uses Up Conversion Principle to eliminate images. Comprising of
an ultra low drift oscillator and Mosfet Front End for wide dynamic
range. Freq. range 580kHz-1600kHz; Triple Tuning; A.G.C.
Range:- 50dB; gain 30dB; Output 10.7MHz; when used with an
IF15 or IF20, high gain IF strip a sensitivity of 1.0uV for 15dBS/N
can be achieved. £13.25

6VT06 25-30MHz Front End Convertor

Tunable over whole range uses Dual gate Mosfets. Covers
European /American CB frequencies and Amateur 10 metre band
can be used as a tuneable IF for many 2 metre convertors. Low
noise, high performance. Especially designed to go with IF15 and
IF20 but compatible with any receiver covering 10.7MHz. £13.25

V107

Tunable 2 metre front end converter. Covers 144-146MHz. Three
stage tuning uses bipolar devices for low current consumption can
be battered powered for 2 metre direction finding or portable use.
Ideal basis for 2 metre monitor. Receiver can be uses with lF 15,
IF20 or comm. rx. Output 10.7MHz, £9.95.

8VT101

*108-150MHz MOSFET front end 26dB
gain 10.7MHz 1F output. Covers 2
metres. Varicap tuned. Amateurs. Air-
craft, etc. £7.99.

9 AMP 020

Stereo power amp 30W RMS per chan-
nel. Class ABI TIP34AxTIP33A. 16 Tran-
sistor circuit Fre resp 15Hz-18kHz — 1dB.
£7.99

10 Matching HiFi Preamplifier

Four rotary controls — Vol, Bal, Treb,
Bass, Treblex —14B. Bass+ * 148B
facility for loudness control. £6.99

App prices include VAT, P&P £1 per item. Max £2 for combined order.
All models supplied with full data. 3 YEAR GURANTEE. 7 day delivery
E.S.E, RAILWAY HOUSE, HARDHAM CROSSING, PULBOROUGH, SUSSEX '

TotAL AmMPLIFICATION FROM CRIMSON ELEKTRIK

WE NOW OFFER THE WIDEST

STEREO PRE-AMPLIFIERS

CPR 1—THE ADVANCED PRE-AMPLIFIER

The best pre-amplifier in the U K The supenonty of lheCPR 115 probably in the disc stage The overload margin
1s a superb 40dB. this together with the hinh slewing rate ensures clean top. even with high output canndaes

‘racking heavily dutated records C de distortion 15 eliminated by an unusual design R 1A A s

accurate to 1dB, signal to noise ratio is 70dB relative to 3 5mV, distortion < 005% at 30dB overload 20kHz
Following this stage 15 the flat gain /balance stage 13 bring tape. tuner, etc , up to power amp signal levels
Signal to noise ratio 86dB. slew-rate 3V/uS, TH D 20Hz — 20kHz< 008% at any level FET mutng. No
controls are fitted There 15 no provision for tone controls CPR 1 size 1s 138 x 80 x 20mm Supply to be = 15
volts

MC 1 PRE-PRE-AMPLIFIER

Sustable for nearly all g-coll cartridges S y 70/170uV le on the p ¢ b This module brings
signals from the now popular low output moving-coll canndges up to 3 5mV (typical signal required by most
.pre-amp dis¢ mpdts)  Can be powered from a 9V battery or from our REG 1 regulator board

X02 : X03 — ACTIVE CROSSOVERS

X02 ~ two way XO3 — three way Slope 24dB octave Crossover paints set to arder within 10 ¥

REG 1 — POWER SUPPLY

The regulator module. REG 1 provides 15-0-15v to power the CPR 1 and MC 1 It can be used with any of our
power amp supplies or our small transformer TR 6 The power amp kit will accommadate 1t

POWER AMPLIFIERS

It would be pointless to list in so small a space the number of ding studios, educational and g
establishments etc . who have been using CRIMSON amps sausfactorly for quite some nme We have a
‘reputation for the h]ghesl quality at the lowest prices The power amp is available in five types, they all have the
same specification T H D typically 01% any power 1kHz 8 ohms, T 1 D insignificant, slew rate limit 25V /uS,
signal to naise rato 110dB, frequency response 10Hz-35kHz, —3dB, stabihity unconditional, protection dnves
any load safely. sensitivity 775mV (280mV or 100mV on request). size 120 x 80 x 25mm

RANGE OF SOUND PRODUCTS
POWER SUPPLIES

We produce suitable power supplies which use our superb TOROIOAL transformers only 50mm high with a
*120-240 primary and single bolt fixing (includes capacitors / bridge rectifier)

POWER AMPLIFIER KIT

The kit includes all and to house any two of our power amp modules plus a power
supply. It is contemporarily styied and its quality is consistent with that of our other products. Comprehensive
instructions and full back-up service enables a novice to build it with confidence in a few hours.

POWER AMPLIFIER MODULES

CE 608 60W/Bohms35-0-35v . ..... £16.30
CE 1004 100W /4 ohms 35-0-35v £19.22
CE 1008 100W /8 ohms 45.0-45v £23.22 POWER AMP KIT £32.40
CE 1704 170W/4 ohms 45-0-45v . £29.12 pRE.AMPS
CE 1708 170W/8 ohms 60-0-60v . £31.80  These are available 1n two versions — one
TOROIDAL POWER SUPPLIES uses standard components, and the other
he S) MO it

CPS1for 2 x CE 608 or 1 x CE 1004 £1aa7 o e apoore e oY
CPS2for 2xCE 10040r2/4xCEB08 . ..... £18.82
CPS3 for 2 x CE 1008 or 1 x CE 1704 £12.66  CcpRy €2049 CiRIS  £39.98
CPS4 for 1 x CE 1008 £15.31  jc) £18.50 MC!S  £29.49
CPSS for 1 x CE 1708 . £22.88
CPS6for2x CE 1704 0r 2x CE1708 £€23.98  Lcmive CROSSOVERS
HEATSINKS X02 £14 83 x03 £23.08
Light duty 50mm, 2 C/W £1.30
Medium power. 100mm, 1 4 C/W £2,20 POWER SUPPLY:
Disco/group. 150mm, 11 C/W £2.85 . K
Fan, B0mm, state 120 or 240v c18.50 "eC! AEDT Wl £1.78
Fan mounted-on two dnlled 100mm heatsinks,
2.x4 C/W, 65 C max with two 170W modules £29.18 BRIDGE DRIVER, BDI

Obtain up to 340W using 2 x 170W amps
THERMAL CUT-OUT, 70 C £1.38  and this madule BDI £5.40
Distributar
Minic Teleprodukter c s
Bor 2038 RIMSON ELEKTRIK
$-760 1
Uppsala 12 1A STAMFORD STREET, LEICESTER LE1 6NLL. Tel. (0533) 537722
Sweden - -

« UK Blease allow up to 21 days for delvery

All prices shown are UK only and include VAT and post COD 90p extra. £100 limit Exportis no problem, please
whnite for specific quote Send large SAE or 3 International ReplysCoupons for detaiied information.
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Greenbank

TERMS, VAT. C.W.0. Cheques sic payable lo Greenbank Electronics. Add VAT \

45279 eep | 148374

all prices at 8% axcept where stated alherwise. Post eic. UK 25p (+2p VA
Greenbank Electronics 279) per order. Expori: NO VAT but add 25p (Eire). 75p {Europe) and £2.50
(Deprt T‘E) 92 New Chester Road, New Ferry olsawhers.
Merseyside. L62 5AG {Palys. universilies. govi. depts.. elc. can lelephona thair ordars for immediate
{Tel: 051-645 3391) despaich or account]
m«’pﬁmﬂu Amateur Users and Export. Note: industrial users — quantity Vl DEO VEROBOARD
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Car Audlo

Manual
MWwW/LW

Full medium and long wave tuning Com
plete with speaker and mountings. Suitable
for positive or negative chassis. Latest

del
Py £1.00

£9 .95 + Post

Push-Button
MW/LW

One LW, four MW buttons plus manual
tuning. Complete with speaker and moun-
tings. Latest model, negative chassis only

£15.60+ o

Post
Cassette
4+ MW

Standard cassettes and FM in stereo plus
medium wave. Tone and balance controls
Fast forward facility on tape. Adjustable
shafts. Suitable for 4 or 8 ohm speakers (not
supplied). This model is discounted else-

where at £50 up.
£1.00

£38.95+ st

IWa

e o — —

Stereo Speaker Set

Suitable for above stereo unit. Good quality
in surface mounted casing. 5W nominal,
8W peak.

£3.95 (pair} + 70p Post

Telescopic Car Antenna

Multi-section standard type, suitable for
angled mouriting with locking key

£l .60 + 30p Post

Metal Detectors

Treasure Tracer Mk 1l
The original Treasure Tracer. Sales
exceed 7,000. 5-transistor circuit
with Varicap tuning. Sensitive,
stable BFO design. Built-in speaker
and earphone. Fitted with Faraday
shietd. Kit supplied with pre-built
search head.

Kit: £17.50 + £1.00 Post
Built: £22.50 + £1.00 Post

1 % Induction Balance Model

i Built with sensitivity up to 10in on
single coin; fitted with speaker and

. meter; PP3 battery; 7in dia. search
head. Telescopic stem. Excellent

pin-pointing, positive reaction to
non-ferrous, negative reaction to
iron. This model’s normal price is
£39.95!

£22.95 + £1.00 Post

All goods guaranteed one year
10-day money-back offer. Goods
ex-stock at time of going to press
Callers by appointment only please
Send s.a.e. for leaflet

Minikits Electronics Ltd.
6d CGleveland Road
S. Woodford
London E18 2AN




audiophile............

Not strictly news this month. Views. Readers views. Most of the letters to Audiophile
are ‘upgrading’ enquiries. Most but not all — some of the more interesting appear

below, presided over by Ron Harris.

THIS MONTH IT'S over to you. With all the letters that have
come in to Audiophile since it began | thought it was about
time some of them saw the light of print. The selection is
taken over about three months, and | hasten to add that all
have been answered prior to this public pondering.

As you can see we get quite a varied mailbag to put it
mildly, but still not enough of you are writing (to ETI in
general} for our liking. Let's have more feedback please.
Mind you the two gentiemen who wrote in to ask who this
Felicity Kendal is anyway have not been answered. After the

sedatives had calmed my outrage, and the expletives died
from the air, it was somehow still not possible for me to
compose a reply within Home Office rules.

Time has passed, however, and has healed the wounds in
passing. (And wounded the heels | hope.). So gentlemen, let
me state the obvious in as calm a manner as possible.
Felicity Kendal is quite simply the most beautiful woman in
the universe. Write it out 1000 times before one more copy
of ETI reaches your unworthy hand.

Anyway onto more sonic matters . . . .

BAD START?

Dear Sir,

I own a hi-fi system comprising a
Garrard SP25 MK.5, Goldring G800,
and ‘home brew’ amp and speakers.
The loudspeakers are comprised of
twin-coned Fane bass units and a
pair of EMI drivers for mid and top.

I should like to upgrade this
system, and wonder what would be
the first thing you’d do?

J. WATERS
FAVERSHAM

Sell 1t.
o

STEAM VALVE

Dear Sir,

Some time you (ETI) published a
series of articles on the subject of
valve sound in amplifiers. A friend
recently brought these to my
notice and it surprised me that an
otherwise modern magazine like
what ETI is known for should be
backing this old-fashioned
nostalgic rubbish. Do you really
believe that valves sound better
than transistors? Of course they
can’t! Why did we ever change if
they do?

I suggest you set yourselves a

94

listening test and then have the
courage to publish the results!
W. WITHERS, M.Eng.
PERTH

Hold it a minute mush.
Somewhere amid the prejudices |
think you express the opinion that
ETl is pro-valve. If this is indeed
the message, then it is mistaken.
To condemn a whole technology
in such sweeping terms, be it
valve or transistor, is akin to
running down football because
the All Blacks beat Liverpool at
hockey. (Think about it.)

My own opinion is that the best
of the solid state designs give a
more accurate representation of
the signal than do the top vacuum
tube units. Beyond that yer pays
yer money and takes yer choice

BARK DISTORTION

Dear Sir,

I am writing to tell you (and your
readers if you should choose to
print this) and the great fun we
used to have in the ‘Old Days’ of
hi-fi. My very first gramophone
used to use wooden needles, pine I
think, which wore out very quickly,
but gave (to me) amazing tone.
Somehow nowadays it never
sounds as good as [ remember it

being then. Are there any of your
“more mature” readers who’d care
to correspond with this old’'un
about the early days? Anyone
remember shellac?
F. NEWTON
MANCHESTER

| can’t resist this:— the pitch in
pine sounded fine eh? In apology
for that, if any readers care to
write to Mr Newton via
Audiophile, | will pass on the
epistles.

EAT YOUR HEART OUT

Dear Sir,

ETI hi-fi reviews!?! How come?
Not a bad idea but stop ignoring
the budget end of the business. We
also play records who stand and
drool (at SME’s) you know.

Also let’s see yer credentials Mr
Harris — wots yer reference
system? Reveal all and get rid of
these evil thoughts telling meit’'s a
wind-up job from Woolies! Keep up
the reviews but more radio? It still
exists you know.

D. ALEXANDER
LONDON

You keep your hands off my
credentials, they’'ve never hurt
anyone and are certainly not to be
revealed within the pages of ETI. |
didn’t get where | am today going
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around revealing me credentials.

As for reference system that
consists of:— Technics SL150
Mk.2, SME 3009 Mk.3, Goldring
G900SE Mk.2, Shure V15 Mk.4,
Lecson AC1 and AP3 Mk.2,
Pioneer TX9500 Mk.2, Celestion
Ditton 66 loudspeakers and Sony
EL7 Elcaset (for as long as they let
me hang onto it!) Occasional use
is also made of Ultimo 20 and
Coral'777EX moving coil
cartridges. The Technics is fitted
with a GA Audio glass turntable
mat, and for headphones | use
Koss Pro 4AAs or ESP10s as the
occasion demands. My budgie has
a green beak and my plants all
died last week.

Revealing enough?

QUADRUPLE QUERY

Dear Sir,

Please could you explain some
terms I keep reading in hi-fi
magazines (including yours) and
that no one has ever explained?
These are 1) Selectivity 2) Modulus
3) Dynamic Range 4) Musicality.

Also I wish to upgrade my Quad
33/303 set up for more power and
would welcome suggestions. Thank
you.

H. COHEN
STOKE

Easy ones first. A new amplifier to
replace a Quad. Since you give
very little information as to
speakers, cartridge, room size etc
etc I'm gonna have to assume that
all you seek is a more powerful
version of the same thing! In
which case why not try the Quad
405 as a starting point? If this
fails to appeal, and funds allow,
cast an ear over units by Lecson,
Meridian and maybe the Sony
VFET designs.

Now to the definitions you
requested. Quite a mixed bag this
little lot. Ah well here goes:—

1) Selectivity (of tuners):—the
ability of the machine to
discriminate against signals on
adjacent channels (* 200kHz) to
the one you’re trying to tune to.
Good selectivity is a must with
sensitive tuners.

2) Modulus:—Presumably you
spotted this lying next to the
word impedance. Otherwise it
must have been a maths book. In
literal terms modulus means ‘‘size

of"’, ignoring positive and
negative aspects. Phase
differences can make impedance
(resistance to passing a signal)
difficult to express simply.
Non-mathematically it is best just
to regard modulus as meaning
‘magnitude of’ but remember
there is more to it!
Mathematicians please don‘t
write in — z=x+iy =r (cos0+ isin0)
mod z=/z/ =r=y/ x?+y?
OK?
3) Dynamic Range:—the
difference, in dB, between the
softest and loudest sounds
reproducible by the hi-fi under
discussion. For example a
cassette with 20dB of tape noise,
and on which compression sets in
at 70dB, has a dynamic range of
50dB.
4) Musicality:—oh what a lovely
word! Whichever gnomic intellect
invented it has my
congratulations. The really nice
thing about it is that NO-ONE
knows what it means! Currently it
is employed (I think) to express
the amount of ‘information
retrieval’ a system is capable of.
Earlier in its history it was simply
a word reviewers used to mean
‘nice’ with exactly the same
amount of precision as the word
implies. Next week it could be
describing how satisfying a
crunch is generated in the
destruction of a piece of toast.
Musical Mothers Pride?

EH?

Dear Sir,

I strongly feel that transient
intermodulation distortion and
slew rate limiting together with
uneven harmonic distribution are
the total reason for the so-called
‘transistor sound’ in modem
amplifiers. Do you agree?

M. DAWES
SWANSEA

My answer lies entirely within the
negative quadrant of the sphere
of communication.

ALL AT SEA

Dear Sir,
As aregular subscriber to ETI, 1

- am writing to express my protest at

ETI’s hi-fi content. If I wanted to
read about hi-fi I would buy hi-fi
magazines, God knows there are
enough of them.

What ETI should be doing is
more articles explaining how
circuits work, so that your readers
can design them themselves. And
how about more circuits for us
boating enthusiasts?

) S. McGREGOR
LONDON

How did you get on this page?

—\

“According to this, there’s a submarine approaching through

the living room!?"’
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"ETCH RESIST - TRANSFER!
KIT SIZE 1:1

Complete kit 13 sheets 6in x A%in
£2.50 with all symbols for direct
application to P.C. board. Individual
sheets 25p 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. €ans {9) Edge
Connectors 0.15 (10) Edge Connectors.
0.1 (1.1) Lines 0.02 (12).Bends-0.02 (13).
.Quad in Line. a
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.

‘GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES

Available also in reverse lettering, colours’
red, blue, black or white. Each sheet
12in. x 9in ‘contains capitals, lower case
and numerals in kit or Yain kit. £1
complete. State size.

All orders dispatched promptly.
All post paid
Ex U.K. add 50p for air mail
Shop and Trade enquiries welcome
Special Transfers made to order
E. R. NICHOLLS
P.C.B. TRANSFERS
DEPT. ETI §
46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

FLUKE DIGITAL
MULTIMETERS FROM
KRAMER & CO.

Model 8010A/8012A

Model 8010A
£159 inc.
P&P & VAT
Model 801ZA
£199 inc.

P&P & VAT
8010A/8012A

Both models include: ® 3% digit LCD readout ® True
RMS measurements ® 0.1% Accuracy + 1 digit®
Current ranges from 200uA 10 2A (8012A) or 10A
(8010A) ® Diode test facility = 100uV resolution = 3
conductance ranges for leakage test ® Fully overload and
transient protected.

Model 8020A
HANDYMETER

£112

inc. P&P & VAT

FLUKE 8020A HANDYMETER

® Large easy to read 32 digit LCD display.

® 26 measurement ranges for AC/DC volts. amps.
ohms and conductance.

0.25% VDC accuracy over 1 year.

High power and low power chms capability.

Measure to 10,000 M) using two conductance
ranges

Fully protected to 250V on all ranges.

Protected against transients up to 6KV for 10 usecs

9 October Place, Holders Hill Road

London NW4 1EJ. Telex: 888941

attn. Kramer k7. Tel: 01-203 2473
Mail order only. Callers by appointment

M T S 75 e Ao S T £ RS
THE SINCLAIR PDM35 Digital Multimeter

Now a digital multi-
meter at an analogue
price and look at the
spec!

D.C. VOLTS 1mv-
1000v(1% — 1 count)
10mQ} input.

A.C. VOLTS 1v-500v.
40Hz-5kHz (1% +2
counts}

D.C. CURRENT

1 inA-200mA (1%
count}.
RESISTANCE 1Q-
20mQ {1.5%+1

count). £29.82 cw.o

or £32.95 company or govt. purchase order

/::daép;%r €3.20. Padded case £3.20. 30kV probe
18.

THE SINCLAIR MICROVISION

© The amazing pocket T.V. that will

. pick up programs throughout the
world, complete with rechargeable

batteries International model

£149.94 inc. VAT

7. UK modet £90 26 inc. VAT

Batteries £1.16. Adaptor £6 76

Sae (for detailed Brochure ex-stock)

Portable 3% digit 6 function

Muttimeter

DC volts 1mV 10 1000V

ACvolts ImVto 750V

AC & DCcurrent 1pAt0 1A

10m(} input. DC acc. 1.0% AC
Cashwithorder  acc 1 5% 30Hz-10KHz

gu £8.850, Adaptor £3.75 CWO. Rechargeable batteries at

SINCI.AIH DM350 &.DMA450

Resistance ran
0m(} o 20m() (100m0 on
DM350)

. £ O 05% for DM45O

01 % for DM 350
DM450 £96.76 i
DM350 6808 owo oo
Send SAE for full details with 1000 MQ} selectable on
basic DC voltage range
sutomatic polanity setection
Push-| bunon range selection

‘oltage range
10uV to 1200v (100uV on
DM350)

Sincier 79 step prog £23.85.
LKRAMER & COo _
We will metch sny lower advertised price on a cash with
order basie if v hes goods in atock

‘competito
] Place, Holders Hill Road, London NW14 1EJ
Telox 888941 Attn. Kramer K7. Tel. 01-203 2473

Mail ovger Dﬂl‘ SAE for data sheets ExBon Snguines welcome

& COURSES
0?
¢”  ELECTRONICS

BSC IN ELECTRONIC EN-
GINEERING

A four year part-time degree course
for mature students of particular int-
erest to those engaged in Digital,
Telecommunication or Control Sys-
tems engineering. Entry qualification
required is an HNC or equivalent in
Electrical and Electronic Engineering
or Applied Physics. This CNAA de-
gree is recognised by the Council of
Engineering Institutions as meeting
their C.Eng. academic requirements.

CEI PART It

One year full-time or two year parts
time courses in preparation for the
CEl Part Il examination which is the
present academic qualification for
Chartered Engineers. Subjects off-
ered include Electronics, Com-
munication, Control and Computer
Engineering. Entrants should have
passed CEl Part | or have been
exempted; holders of HNC and
endorsements, or HND are so
qualified.

Further details and application forms
are available from the Information
Office, Room F156, Cambridgeshire
College of Arts and Technology,
Cambridge CB1 2AJ. Tel: (0233)
63271.

THE NORTH’S
PREMIER

AMATEUR RADIO
& ELECTRONICS
EVENT!

Northern Radio
Societies Association

RADIO &
ELEGTRONICS
EXHIBITION

BELLE VUE
MANCHESTER

Sunday, 22nd April, 1979
Doors open at 11 a.m.

Inter-Club Quiz
* Construction Contest
* RSGB Bookstall
* -Grand Raffle

* Amateur Computer Club
Stand

* Radio Societies Stands

* Home Office & Raynet
Exhibits

Club Stand Trophy

* Over 50 trade stands,
featuring radio equip-
ment, Micro-processors,
personal computers and-
components.

* Ample car parks and
funfair for the family!

*

Talk-in for FM mobiles via
GB3NRS and GBNRS/A on
145MHz chs. S22 R2 and
R6 and on 433MHz chs.
SU8 RB4 and RB14.

Enter at rear of Belle Vue,
opposite main car park —
off Hyde Road, A57.
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The professional scopes
you’ve always needed.

When it comes to oscilloscopes, you'll have to go a long way to
equal the reliability and performance of Calscope.

Calscope set new standards in their products, as you'll discover
when you compare specification and price against the competition.

The Calscope Super 10, dual trace 10 MHz has probably the
highest standard anywhere for a low cost general purpose
oscilloscope. A 3% accuracy is obtained by the use of stabilised
power supplies which cope with mains fluctuations.

The price £219 plus VAT

The Super 6 is a portable 6MHz single beam model with easy
to use controls and has a time base range of 1ps to 100ms/cm
with 1T0OmV sensitivity. Price £162 plus VAT

Prices correct at time of going to Press

CALSCOPE DISTRIBUTED BY )
Marshalls Electronic Components, Watford Electronics,
Kingsgate House, 33-35 Cardiff Road,
Kingsgate Place, Watford, Herts.
London, N.W.6. Tel: 0923 40588

Audio Electronics, Maplin Electronics Supplies Ltd.
301 Edgware Road, London W.2. P.O.Box 3

Tel: 01-724 3564 Rayleigh, Essex.

Access and Barclay card facilities Tel: 0702 715 155

{Personal Shoppers} Mail Order

L SCOPE
Semiconductor Guides.

1CAin 1 e ¢ THT ‘77
Linear operational Data and comparisbn table

£162.00 plus VAT

uper 10

amplifiers

Data and comparison table
for integrated op amps and
comparators. 2nd edition,
DiN A6 compact format.
288 pages, types,
functions, applicationa)
examples, 152 connection
drawings, 48 case

for thyristors, tetrodes,
trigger diodes, triacs,
unijunction transistors
{JJTs) and programmable
UJTs (PUTs)

2nd edition, 430 pages
listing 1,440 types and
approx. 250,000 entries.
Order No. 20

ISBN 3-88109-009-6

drawings.
Order No. 11
ISBN 3-88109-008-8

I il Technical Baok Services
P.0. Box 79

Maidenhead, Berks SL6 2EG ‘ORDER FORM

Name
{Print Please)

Address

i
O
oog st

Registered oftice’ 21 Mincing Lane. London, EC1 Registered No 12225
ALSO AVAILABLE
DTE1 Data book. European Tran-
sistors £€2.30
DTJ5 Data books. Japanese Tran-
sistors £2.30
DVT  Diode Equivaient Book
€2 30
Diode Data Book €2 30
Digital I.C. Equivalent Book
£5.50

1
208 92975, 141
rationS: | in
st on 827 1 to
© ormpact
-c\e

—
| enclose £ for the books as marked X Prices Inc. P&P
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0 D ROAD PTO
. 3 14
2 X e : ADDITIONAL PRINTED CIRCUIT BOARDS
Mag. Project Kit. Ref. P.CB. Kit. Kit. Pcbs are avaglabie for ali projects trom September 1976 {except where copyright
lasue ‘com;"ll) restrictions exist)
soe Koy
Sep 77 “Graphic Equaliser 601 175 028 BFGH 1976 Dtgu:l Freq Meter aew
Sep 77 “Graphic Equakiser P S U 602 65 194 BFG Mar Audio Level Meter 120 Set 4)
Oct. 77 ‘Watchdog 604 90 18 80 BEGHL May Audio Exp ' Compréssor 3 95 Bass Enhancer 270
Oa 77 ‘Watchdog P S U 605 75 614 BEH Sep 560 ABC VDU (Set 3) 560 Jul 081 Tachometer 60
Aug 77 ‘Sweep Oscillator 606 290 36 41 BFGHL 710 2m Power Amp 100 Micro Amplifier 55
Sep 77 “Stereo Simulator 607 70 577 BEGHL Oa 241 Oouble Dice 1 50 Alarm Alarm 60
Dec 77 ‘Freezer Alarm 608 65 707 * BFHL 252 1-2 Hour Tymer 60 Aug Moisture Indicator 7?
Nov 76 ‘Genéral Purpose Preamp 609 70 3.83 BEG 15248 TV Pattern Gen EongTas 7
Jul 77 “GSR Monitor 612 80 16 55 BEGHL (Set 2) 318 . gg Timer 70
Apr 77 “Burglar Afarm 613 70 9.00 BEGH Nov 543AB STD Timer ep Loud Harler éo
Feb 77 ‘Bench Ampiilier 615 80 1110 BEGHL {Set 2} 220 Continuity Tester 0
Noy 77 “Compander 617 175 23.30 BEGHL Dec 544 Heart Rate Monitor 10 Oat Spit LM'T 95
Mar 77 '50 watt High Power Amgp 618 145 791 BE 447 Audio Phaser 60 3 Channel Tone Control 80
Mar 77 100 watt'High Power Amp 619 145 - 1061 BE 446 Audio Limiter 35 Nov Clock A 15
Mar 77 High Power Amp P S U 620 20 1475 BEJ Rev Mannor 110
Ocr 77 Digital Thermometer 621 40 18 70 BFGHL 1977 Elect CMOS Switched Pre Amp
Feo 77 'LED Dice 624 60 583 BEGHL Jan 570 Reaction Tester 160 Set 2) 380
‘Active Crossover {2 pebs) 625 2 40 12 70 BFGHL 549 Metal Locator ! 95 To 132 $we"memevs 5 100
“Marker Generator 626 90 697 BEGHL Patch Detector 60 morow 555 Timer pcb I
Nov 77 ‘Skeet 627 75 18 37 BEGHL Heads of Tails 60 1978 TGO G5
Flash Tngger 628 75 507 BEGYS Feb 448A Headphone Amp 60 Jan Ha"‘"T‘e' lowliGEtRd) e
‘Disco Light Show 629 330 2194 BFGJ 449 Balanced Pre-Amp 75 Racea rad;m =
Pink Noise Generator 630 70 335 BEL 449A VU Meter 110 Feb ?CC ea(h GEHEMG) 80
Nov 76 541 Train Controlier 1001 80 15 86 BEHL Door Beli 75 mﬁﬁ"_tlg L 0 5
Jan 77 444 5 wat Stereo (2 pcbs) 1002 215 26 47 BEGK Mar 155 ABCD Digial Volimeter g:‘saMu ter Timer 0
Feb 77 448 Disco Mixer 1003 175 16 36 BEJ (Set 4) 430 Mar ] eter 0
Dec 77 Clock B T004 2 30 1361 BE Drill Controtter 70 Line Follower a3
Jan 78 House Alarm A T005 220 5 68 BEHM Function Generator 95 Apr Rain A'av": o
House Alarm B PO06 95 399 BE Temperature Aiarm May E'elwom; 93"?", g aos
Feb 78 Metat Locator Mk 1007 05 19 10 BEHL (Set 2} 140 Heiping Hand (Set 2)
March 78 | Frequency Shitt P S U 1008 75 489 BE Apr Fuz 60 1979
Frequency Shifter T009 65 21 04 BEL 630D Hex Display 70 Jan Digital Module A 10
tCD Meter 1010 10 2572 BEG PSU 60 Digital Module B 70
Light Dimmer T011 65 717 BEH 804 TV Game 170 Digital Modute C 75
Apr 78 Gas Monitor T012 80 13 96 BEHL May Metronome (Simple) 60 Feb veT 155
May 78 Star Trek Radio T013 95 97 BFH Imject Tracer 80 Twonky 2 45
Stars & Dots T014 2 00 2228 ggnb F— = ==
June.78 Spectrum Analyser (2 pcbs) 1015 975 66 53 H
=78 | e Gretaer 2 ? o6 | tos | Gess | senl SYSTEM 68 KITS WITH A PROFESSIONAL FINISH
Torch Finder 1018 55 21 82 SEG 631 275
Temperature Meter 1019 10 55 E Manframe PSU 1.0
s 78 | Bt o B | nE | ¥ Nl 10 | SPECTRUM ANALYSER  HOUSE ALARM
See US| pEro=sitacicasz ey 7023 49 e | St VDU B 2.95 June ‘78 Ref. T015 Jan. ‘78 Ret. T005/6
Wheel of Fortune 1023 135 8 36 BEML CPU 280 Includes: 2 x Pchs wilh component. Contral Console: for complete house
Oct 78 | Complex Sound Generator 1024 295 2188 BEH Y 225 screened layoul. Componenis. profection. N
R F Power Metér 7025 20 12 94 BEHL Cuts & 4K Ram 245 swilches, Eleciret Microphone. etc. Kit includes Vero G range brushed
A 028 o) 2 E 1 Discount — 4 Screen printed End Plate. Screen aluminium instrument case with black
elephone Bell Extender 1 3
0c1.78 | Proxmity Swich 028 95 1311 BEGH pcbs or more g{'"'ed El“;i vl £66.50 {,"?“' "',“e: ‘d"e.e‘;‘ll’T"“'“- e
Feb 78 Ultra Sonic Recewver 7029 70 903 BEH Fult set of 7 pchs Tice including L6b. ‘ rince including
Feb 78 | Ulna Sonic Transmitier 7030 55 457 BEM £15.00 P.&P. 30p P.&P. 30p
Nov 78 | Cuts Cassette Interface T031 225 1276 BEH = EE —
Audio Oscillator (2 pchs) 1032 90 33 7; a:;u. ]
Dec 78 Car Alarm (2 pebs) 1033 80 56 8 SPECIAL OFFERS
Wine Temperature Meter 4 1 57 BEHL
e e A 1036 %0 531 | et KEY TO KIT CONTENTS Plug-in mains PSU 3v/6v/%/12v OC 300MA
Eprom Programmer 1036 225 2020 BEH Suitable for calcuiators. TV Games. eic. £2.99
Eprom Programmer P S U 1037 130 5.09 BE A Vero-board(st 100 X '2W 1k resistors 0p
SRS g fColachopetey 1038 178 piofoo = B Punted Cucur Boardis) | 4% N 555 £1.00
Oigitai Module A & B (2 pcbs) 1039 180 ‘g 77 B [+ With Screen printed component layout .
Eéz"ca:; '?v..::"(:’u T039) lggc‘) ) 38 2 gg o [} Tag stnp
Feb 79 Tape Shde Synchroniser 1042 210 1747 BEHL :;:“fc?:;:cr'z'spomnnomelers capacitors Pebs and kils avaitable from TAMTRONIK LTO.
Tape Notse Limiter 1043 70 304 BEHL F As E but with exclusions Please ask for detans or_projects Irom HOBBY ELECTRONICS AND
Sopilacoxatedifachometey LSS 20 &l B9 145 G O and or transsstor sockets and or soldercon EVERYOAY ELECTRONICS. Send sae lor Iree
March 78 | Headhght Delay 7045 10p 5.73 BEHL pins calalogue. Please quole project and ki
Logic Trgger 1046 1.95 16.06 8EH Hardware includes switches knobs. tamps and relerence number when details of a specific kit
Stage Dimmer Control Module T047 285 41.75 BEH hoiders. tuses and.holders. plugs and sockets are required. sae:
Stage Dimmer Module 10 amp T048 575 TBA microphones transformers speakers meters )
Stage Dimmer Module 20 amp 1049 575 TBA relays. 1erminal blocks battery connectors etc = —
Audio Power Meter TO50 3.26 63.56 BEH BUT excludes nuts bolts washers connecting . .
- wire, batteries and special misceftaneous stems Tamtronik Lid. reserves the right to change kit
Top Projects No 6 Phututupy ul any ot above projects — 30p As H but with exciusions Please ask for detarls confent wihout notice 10 incorporate current
SOLDERING IRONS & ACCESSORI ES gzlng;‘c':i‘:g'”g connecting wire modifications or to make valid substitulians for
temporarfly unavailable components.
M Suntable case with screen printed facia
SRB 18 watt.iron. incl No 20 bit £3 78 Spare bits 44p N Full kit 10 magazine specch‘:d standards The majority of kits advertised can be supplied
Stand £3 25 BIT SIZES P Kit with professional timsh — wcorporanng all trom stock. however please allow 21 days
Solder - Saubit 20t 52p No 19 (1 5mm). No 203 mm} No 21 . prime teatures motuding seeeer prnted peb and delivery since demand on any kit is unpregict
L ¢ Desoldering bit £t 00 (4 5mm). No 21 (6mm) case where appropriate | abie
IDEAL FOR THE HOME CONSTRUCTOR

Kits can be supplied excluding pch and/or case. Send sae for Visit our shop at Telephone or Letter

details naming kit and kit reference and free catalogu P.&P. 30p 32 Market Place .
: - ices include vaT  Great Bridge, Tipton
Trade and Educational enquiries welcome Prices include West Midlands

ork Architecture

4 cnical Electrical
Process [y Exam marking

The Bit Pad computer digitizer converts graphic @ Bit Pad interfaces with almost any micro Men"j:i;‘;’('k"e% 253{,,2";'&'.23

information into digital form for direct entry into a computer. Cartographic Archeologic ¥ Town Planning

computer. By touching a pen like stylus or a @ Bit Pad consists of a 15" sq. digitizer tablet Orthodontics Design Gag) ptistics Tralfic
cursor, o any position on a drawing, diagram, (11" sq. active area), a stylus, and a controler ’\‘A\;‘c"‘;‘:’* Ars
photograph. or other graphic presentation, the cabinet. Graphics

position co-ordinates are converted to digital @ Bit Pad costs only £450 {excluding VAT). Oper
equivalents. Fill in the coupon and we will send you full S A
information and details. Account

Physi
Terminal Display Systems Ltd.. Hillside, Whitebirk Industsiai Estate Blackburn 881 5SM, Lancs. England

Send 10: Department CP E T Terminal Oisplay Svstems Ltd.. Hillside, Whitebirk Industrial Estate

I Blackburn BB1 5SM, Lancs. England I
I Name I
I Address I

- ]
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Readers’ Circuits

Q iov
+ LED1 >
=+ POWER ==~
N
9v 0
— 470R
L—«z/o—w-
d o 7o
H
oV
——r
x—sv mn

Whistling Switch
R. C. W. Gate

The circuit acts as a remote con-
trol switch, activated by whistling a
high note and reset by a low note.

The input from the microphone is
amplified by IC1 and then processed
by two notch filters. The outputs of
these are rectified and smoothed
and used to fire the Schmitt trigger
constructed from two operational
amplifiers, IC’s 6 and 7. The output
points A and B can be used
separately to drive other logic func-
tions provided that if high imped-
ance logic is used a 10 k resistor is
placed in parallel with the 470 uF
capacitor at these points.

|

330R
é oy
=
k2 470u
330R 10V
10k |
IN4148 [
3k3 I
4701 470k
TILDIL
REED RELAY
(WITH PROTECTION
DIODE) 10k 6k8 LED2 . LED?
' LED4 HIGH “ZZ X Low
'RELAY On NOTE NOTE
O E
p— |
R1
.___' I__ 56k
1
6v2

NOTE:
1C1 7415
1C2 7415

Triangle Generator
R. I. Harrison

The circuit consists of a comparator
IC2 driving an integrator con-
structed from IC1, C1 and R1. The
output of the two circuits is control-
led by the JFET switches Q1 and 2.
The peak and trough of the genera-
tor is controlled by RV1 and RV2
respectively. The frequency is set by
Cland R1.

Q1

——

RV1

100k

IN4148

1k
2k2
. RV2

100k
Q2

“y

IN4148

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer
queries on these items.

ET| 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

ELECTRONICS TODAY |

be typed. Circuits must not be subject to copyright. Items for consideration should be sent

to ET! TECH-TIPS, Electronics Today International, 25-27 Oxford St.. London W 1R 1RF.

500R
124R




SO1 OHX

‘GREENWELD)

443A Millbrook Road, Southampton
Tel: (0703) 772501

Alpdeuwhdud. VAT. Add 25p UK, BFPO Postage. Most orders despatched
on day of receipt. SAE with enquiries please. MINIMUM ORDER VALUE £1.

Official ord‘rn pted 1rom hool

otc {Mi invoice charge £85).

Expon/-

d. Prices in this advertisement valid until

le list now available for bona-fide

RESISTORS

YW 5% Carbon film 1R-10M E24
series. 1-99 1%2p; 100-99 1p;
1000+ 0.7p.

%W 2% Metal Oxide 10R-1M E24
series. 1-99 6p; 100+ 4p. aW 1%
Metal Glaze 1R-1M E24 series. 1-99
10p; 100+ 7 Y2p. (add 20% for
values under 10R and over 510k).
1W 5% Carbon Film 4R7-10M E12
series. 1-99 3p; 100+ 2Vap.

WIREWOUND
Watts  Range 1-99 100+
1 OR22-1k8 7p 4Vz2p

2% OR22-15k 9p  6p

5 OR47-33k 12p 9p
7/8 2R-22k 14p 10z2p
9/10 OR4-60k 16p 12Vzp
15 1R-75k 18p 14V2p
{Full list of values in cat)
POTENTIOMETERS

Lin or Log less switch 1k-2M2 26p
each. Dual 1in or log less switch
4k7-2M2 79p each. Log + DPSW
4k7-2M2 57p each. Spkr Vol con-
trols, 3W w/w, splined shaft: 20R
S50R 100R or 200R 37p each 100+
26p.

CAPACITORS
50V min ceramic, 5% upto 1 OOOpF
Value 1-99 100+

1.5-1000pF 3p 2.25p
1500-.047 ap 2.8p
100V MYLAR, E12 series

Value 1-99 100+
.001-.0082, 4p 3p
01-1, 5p 3.6p
A5 7p 4.8p
22y : T 6.2p
.33 10p 7.4p
AT 14p 10.6p
250V polyester

Value 1-99 100+
.01-.068 4p 2.8p
1-.22 5p 3.8p
.33 8p 5.6p
47 12p 7.3p
.68 15p 9.6p
1.0 20p 134p
1.5 26p 18p
2.2 32p 22p
3.3 39p 26p
4.7 49p 32p
6.8 63p 39p
ELECTROLYTICS

25v: 0471 22,33, 4.7, 10, 15,
22, 23, 474 7p; 100, 8p; 150,
10p; 220, 12p; 330 15p; 470,
19p; 1000, 26p; 1500 31p;
2200p: 38p; 3300, 51p; 4700,
60p; 10000, can 87p; 40V: .47 1y
7p: 2.2,4.7, 10,15, 22 8p; 47
9p; 100 11p; 150 13p; 2204
15p; 330 20p; 470, 24p; 1000,
34p; 1500 45p; 2200, 60p;
4700p 72p.63V: 1, 2.2, 8p; 4.7
9p: 10p 10p; 22, 11p; 47, 12p;
100p 13p; 220, 18p; 4704, 26p;

can 220p.
100+ of any one type, less 25%

TANT BEAD CAPS
Value volts 1-99 100+

31/5/79; 100 + pm:oc -npuvlluo-nd m-v not be mixed.

Type 1.99 100+
741 18p 142p
555 25p 19%2p
556 55p 49p
BC107 9 7p
BC108 8p 6%2p
BC109 9p 7p
.125 Red LED 11p 82p
.2 Red LED 14p 10p
76003N 160p 100p
76013N 130p 85p
76023N 130p 85p
76033N 160p 100p
1N4148 2p 1.3p
1N4003 4p 2.9p
_1N4007 7p 4.9p

PRESETS

Min 0.1W vert or horiz mntg 100R-.
4M7. 1-99 7p; 100+ 4V2p. Std
0.3W vert or horiz mntg 100R-4M7,.
1-99 9p; 100+ 6p.

POPULAR SEMICONDUCTORS

SINTEL

SOME 74LSPTL
NOW AVAILABLE
PLEASE SEND FOR LIST

1979 CATALOGUE
64 BIG PAGES!

FEATURES INCLUDE:

* 50p Discount Vouchers

# Quantity prices for bulk buyers

* BargainyL?st Supplement Y ONLV
* Reply Paid Envelope

* Priority Order Form

# VAT inclusive prices + L’tp

"NEW PRICES AND SOME NEW CMOS ADDITlONS
If you need yousr CMOS$ by retum —

CD4000  0.15 CD4027  0.44 (D4051 0.82 cowss o.u €D40182  1.40'
CD4001 0.17 CD4028  0.77 (D4052  0.82 CD4089 139 CD40192 1.40
CD4002  0.17 CD4D29 1.03 CD4053 0.82 CD4D93  0.80 (D40193 1.40
CD4006 1.08 CD4030  0.50 CD4054 1.06 CD4D94  1.69 CD40194 1.19
CD4007  0.18 CD4031 200 CD4055  1.18 CD4095  0.94 (D40257 1.48
CD4008  0.87 CD4032  0.89 CD4056 1.18 CD4096  0.94 (CD4502  0.81
CD4009  0.80 CD4033 1.26 CD4059  4.29 CD4097  3.36 (CD4510  1.01
CD4010  0.50 CD4034 1.71  CD4060 1.00 CD4098  0.98 CD4511 1.26
CD4011 0.18 CD4035 1.08 CD4063  0.98 CD4099 1.85 (D4514  2.47
CD4012 0.20 CD4036 2.86 CD4066 " 0.55 CD40100 2.50 (p4s1S 2.82
CD4013  0.43 CD4037 0.88 CD4067  3.36 CD40101  1.81 (CD4516 1.01
CD4014 0.83 (CD4038 0.96 (CD4068 0.20 C040102 2.13 (p4asi18 0.97
CD4015  0.83 CD4039  2.78 (CD4069  0.20 CD40103 213 (p4s520 1.08
CD4016  0.48 CD4040  0.97 (D4070 0.4 CD40104 1.10 (p4a527 143
CD4017  0.79 CD4041 0.76 CD4071 0.20 CD40105 1.08 (D4532 1.21
CD4018  ©0.83 CD4042  0.69 (D4072  0.20 CD40108 0.82 (p4555  0.78
CD4019  0.50 CD4043  0.88 (D4073  0.20 CD40107 0.69 (D456  0.78
€D4020 1.11 CD4044 0.84 (CD4075 0,20 CD40108 8.36 \T14528 0.93
€04D21 0.80 CD4045 1:26  CD4076 1.17 CD40109 1.03 MC14553 4.43
CD4022  0.82 CD4046 1.20 CD4077  0.38 CD40160 1.19 |MES08  8.08
CD4023  0.18 CD4047  0.88 (CD4078  0.20 CD40161 1.19

CD4024  0.70 CD4048  0.50 CD4081 0.20 CD40162 1.19

CD4025  0.20 CD4049  0.50 (p4082  ©0.20 CD40163  1.19

CD4026 1.55 CD4050 0.43 (p40ss 0.64 CD40181 3.40

1000 51p; 2200 78p; 4700 -

0.1-1p, 35 12p 7p 1o make one of the most advanced air

1.5p 35 12p 7 V2p | fresheners of its kind. Styled to take its place

2.2y 35 12p 8p in any room in your home and do its job

3.3p 35 12p 8vzp quietly and upol?trysvvely.

4'7 9/, The automatic timing circuit switches on a
al/[3 35 14p 2P | fan for a few seconds at regular intervals to

6.8y 35 14p 10%z2p | send an odour neutralising fragrance into

10.0p 35 14p 11%2p | every corner of your room

154 20 14p 11 Va2p | The kit includes components for a 4-minute

224 16 14p 11%p timing circuit. mimature D.C. motor and

33, 10 14p 11%p moulded parts in high impact styrene to

a7, 6 14p 11%p provide an easily maintained, elegant

appearance
68p 3 14p 11%2p |initial Ge! Freshener provided FREE —
&)0 M 3 14p 11%2p |further fresheners 48p each. )

ELECTRONIC AIR
FRESHENER KIT

Battery opersted
Replaceable fragrance
Continuous airfreshening
Robust construction
Simple to service
Modular constr i Il fast
easy replacement of batteries and

fragrance

This novel kit contains everything you need

_.Ofﬁdd. orders, no minkmum. s

100

For our full range of components send for Free Cualaqua

Our omces are at Chapel Street, Oxford, but please do not use this as a postal address.
PRICES VALID UNTIL 31st MARCH, 1979
OFFICIAL ORDERS ARE WELCOME from Companies. Govt. Depts. Natn. Inds.. Univs. Polys.
ORDERS: C.W.0. add VAT @ 8%+35p pp’ TELEPHONE and CREDIT (Invoice) ORDERS add VAT @ 8% + 60p
p&p minimum charge {the balance will be charged at cost). Please ses FAST SERVICE EXPORT ORDERS weicome,
no VAT but add 10% (Europe). 15% (Overseas) for Air Mail p&ip. For Expont postage rates on heavy items — contact

us first.
'ORDERS TO: SINTEL, PO BOX 75A, OXFORD

Tel: 0865 49791 g -

FAST S| that Orders for 0

goods in stock, nedv.dby‘lipm {Mon.-Fri.) will be

despatched on the same dey by 1st Class Post (some heavy

items by parcel post) and our stocking is good. Private

customers should telephone and pay by giving their Access or
with a order value of £85.

SINTEL

Wilmslow
Audio

THE firm for speakers!

Send 15p stamp for the world's best catalogue of
Speakers, Drive Units, Kits, Crossovers, etc., and
discount price list.

©® AUDAX @ BAKER @ BOWERS & WILKINS @
CASTLE @ CELESTION @ CHARTWELL @ COLES @
DALESFORD @ DECCA @ EM| @ EAGLE @ ELAC@®
FANE @ GAUSS @ GOODMANS @ LM F. @
ISOPHON @ JR @ JORDAN WATTS @ KEF @ LEAK
@® LOWTHER @ McKENZIE @ MONITOR AUDIO @
PEERLESS @ RADFORD @ RAM @ RICHARD ALLAN
@ SEAS @ TANNOY @ VIDEOTONE @
WHARFEDALE @ SHACKMAN @ AUDIOMASTER @
TANGENT @ STAG @ YAMAHA

WILMSLOW AUDIO Dept. ETI

SWAN WORKS, BANK SQUARE, WILMSLOW
CHESHIRE SK9 1HF

Discount HiFj, etc., at:
5 Swan Street and 10 Swan Street
TEL. WILMSLOW 529599 FOR SPEAKERS
WILMSLOW 526213 FOR HI-FI
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Modification to Tape Noise
Limiter Feb '79

P. Burns

The performance of this unit may be
greatly improved by this simple
modification. The original circuit
assumes that a high level music
signal wili mask background noise.
In reality a high level bass signal will

6n8 6n8
O_I l‘——O TO RV1
4k7

trigger the filter, giving an audible
‘whoosh’ of noise. This can be
alleviated by adding a simple high
pass filter to the control circuit. The
filter removes signals below 5 kHz,
resulting in a cleaner, less breathy,
sound. It should be noted that the
input impedance of this circuit is
only about 3 k and it may be advis-
able to precede this circuit with an
emitter follower,

Upgrading Valve Tuners
R. N. Soar

Older valve tuners often use an
ECC85 type valve as the RF
amplifier-mixer amplifier. The per-
formance of these tuners can be
permanently upgraded by using a
solid state replacement such as a
Fetron. A typical example is the
TS12AT7, a plug in replacement for
the ECC81/12AT7 range of valves
but the performance is almost the
same as the ECC85, only the heater
connections are different and this
does not apply to solid state, The
advantages of replacement are that
gain never falls off, thermal drift
does not occur and performance is
generally better. The only disadvan-
tage is that the Fetrons cost several
pounds but can be obtained from
East Cornwall Components Ltd.

PLASTIC
SLEEVING

SUPPORT
BRACKETS

IN2175
PHOTDIODES
(TEXAS)

FIBRE OPTIC
PLASTIC
MONOFILAMENT

TORCH BULB
& REFLECTOR

TO BATTERY
PHOTODIODES
1N2175
- +12V
y y
A A
10k
1u Polyester
TO AMP
i oK P.U.I/P
ONE METHOD OF
CONNECTING DIODES O COMMON

TO AMPLIFIER

o

Fibre Optic Bass Guitar
J. Smith.

This item is in effect a simple musical
instrument. |t consists of a number
of short lengths of plastic monofila-
ment fibre optic material arranged in
such a way that when a fibre is
touched then released it vibrates at
its own natural resonant frequency
(like a ruler twanged on the edge of a
desk). When in a light beam sup-
plied from a torch battery the
vibrating end. sends sine wave
impuised along the fibre, at the fixed
end there is a photodiode which with
suitable circuitry feeds a signai to a
normal audio amplifier. The sound
produced is similar to that obtained
using a tea chest, piece of string and
Broom handle, remember those
days? Thickness of the fibres and
length are not critical and it'is best to
experiment to obtain the sound that
pleases the constructor. The fibres
need be no longer than about
60m/m. Remember the shorter
they are the higher the note pro-
duced.
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TTL &17':)5‘520 TRANSIS- MORE SCOPE FOR
7800 10 7a1zs a3z | Ml A7) S 0e APRIL FOOL MONEY
7401 0. 74126 32 | M3%C .55 §ULS) §2 Y

7402 .10 74132 45
7404 10 74141 SO
7405 .13 74150 .85
7406 .22 74151 45

as §BC182 08
NES55 22 §BC212 09
NES56 .55 || BCS47 .09
NES65 80 §BC548 .09
7407 .24 74153 as § (eles oo BBC549 09
7408 12 74154 0 | Geoes 150 BecCss7 09
7409 12 74156 45 ) BC558 .09
7410 12 74157 46 | yoLrage §8C559 09

40

8

7409N 10p, £8-100, 7460N 10p, £8-100,
74109N 15p, £12-100, 74155 35p, Min
Order 10 of one type — 100+ POA p/p 20p

1S423 STUD MOUNTING RECTIFIERS 10A |
400V. Silly price, 19 for £2 p&p 20p.

741; 15 74161 .55 2N3055
41 15 74163 55
7413 .25 74184 55 s

2N3819
7414 45 74165 .60

;gg‘é ;g ;::?g g LM340T125 2N3904 MC1303L Dual Stereo Preamp, plus data £1 -

;:gg fg ;mg gg w3eotis § 23906 p&p 20p. SPECIFICATIONS 5!:“;28"
7432 .2 ..

7437 30 7416 30 LMWTfB 7in NYLON CABLE TIES 100 for £1.50 p&p \E/IEFER%ETEAA;I%A&)ADeﬂec!ion Sensitivity — 100m
7438 20 74190 .70 § \m3s0124 20p. Cannon 25 way male or female with cover V/division. Bandwidth (between 3 dB points) — DC —
;ﬁ? ';g ;i:g; ;g -55 DIODES plus 2 metres 25 way cable assembled £2.50 SMHz. Input Attenuator — (calibrated) — 9 step 0.1,
2 S B s 8 s T e

3 .6 .85 {(14) g eq piin shunt Input Voltage — Max — OOV F.

7444 .60 74195 5§ w01 100V 1N4148 P . [ tivity —
7225 60 74196 s f ' % 03 ML723 (TO100). Monolithic adjustable vol- g94g(')rzn?/r;‘;a's‘io:?(gﬁ’;uizzf(':;uz:nsse:;'p:;;“z_
raae 50 7107 s f wos adov f inseon tage regulator. Plus or minus 2v-6v. 6v-8v, 1Hz-350KHz. Gain Control — Continuous when time

8v-37v to 150mA plus data 55p p&p 20p.

All prices include V.A.T. Please add 25p P&P
on orders under £5.00

H& S ELECTRONICS

7 The Pavement, Chapel Rd.,
West Norwood, London SE27 OUN
iL Tel: 01-761 3614

PCB, plugs directly into a SWPTc 6800 buss.
The package offered consists of PCB MSP-
software on floppy disc, hardware and software
manual. Will interface 1o other systems — leaflet
s.a.e. and detaiis of MPU being used £320
inclusive.

SECOND
GENERATIO

Plus £1.00 p&p
Plus £1.32 VAT

N

INDUCTION

nails before cutting.
eic., aic., etc., eic,

SUPERSAVER 1 Price smash — 10K multiturn
electratrim panel mounting pots, 6 for £1, p&p
20p.

SUPERSAVER 2 Hybrid Systems DAC 371-8

KIT—COMPLETE

£16.50

miniature transformer £1.35, suitabie clock IC
£3.25, TMS3128NC (static shift reg) £1.25,
LM711CH T0-99 (Voltage comparator) 25p,
FPE 100 infra red emitter + data 15p,
MM5314 £2.95, DIL SWTS 4 way 60p.

Plus £1.00 p&

Plus £1.80 VAT

ASSEMBLED & TESTED

© £22.50

Send sae for free components stockssts

Commumnication Measurement Ltd

15 MALLINSON OVAL, HARROGATE YORKS

102

All enquiries, Sae please, Cat. SAE 8x6 or
free with goods. P/P same for quantities
except where greater than £1.

Rush orders as some stocks are limited

L. B. ELECTRONICS

43 WESTACOTT, HAYES,
MIDDLESEX UB4 8AH, ENGLAND

7448 .50 bases in EXT position. Input Impedance — 1 Meg. Input
Ny Voltage — Max — 500V P.P.
1 . _ )
7453 14 o MICROSETS TRIMPOTS 50Q T05 20p, 1000 Cermet 20p, L el weeplRanas|(Calibrated Ll ODmsscAd s
7454 14 21028 1,00 f 2 o 2 10 1 sec/div in 5 steps. FINE Control — Variable
7460 14 218 8,50, 1.000 Painton PCB : Op, 2000 qu Op. 2500 between steps — includes time-base calibration posi-
| 7470 28 ;%g ;'fg ditto 20p, 500Q ditto 20p, 1K ditto 20p, 2K tion. Blanking — Internal — on all ranges.
| 7472 21 : ditto 20p, 2K Helitrim 20p, 5K PCB 20p, 1M SYNCHRONISATION. Selection — Intetnal external.
;:;3 g: MICROS skeleton min. vert. 12p p/p 20p. Synchronisation Level — Continues from positive to
7475 25 2102 450ns 85 negative.
7476 25 8080A 4.95 POWER SUPPLY. input voltage — 115/200V AC*
7480 .40 8212 1.90 CANNON D-TYPES. Only ones left: 15 way 10% at 50/ 60Hz Power Dissipation — 18W.
7483 .75 8214 4.90 socket 50p, 37 way plug 80p, 50 way socket CRT DATA — 4in. — flat face, single beam. —
3’232 2'; 3333 ?33 £1.20, 50 way wire wrap socket £1.30, 25 way Maximum high voltage — t.6kV. — Fitted with 8x10
nelis 5355 7.0 oL RSO e ek e plasticloowEl PHYSICAL DATA Dimensions — 15cm(h)x20
7491 40 AY.51013 350 60p. Metal cover and retainer 80p. P/ P 20p. Scmiwix28cmid) Weight — 4.3Kg(approx.) Stand — 2
;igg ;g ALS2376 9.28 position flat and inclined f:qse — Steel, epoxy enampk‘,
7434 5o OPTOELECTRONICS NEW SN76477 sound generator IC (train, L?:- Front panel — Alum-r;::\r::::fgdi%ozy :[I-_?)
7435 .50 LEDS .125RED .08 plane, explosion, phaser gun etc.) with data, 'ng- [ v
L4350 *50) 708 e oo £2.80 + 20p P/P Cash with order Test leads available £2.00 "1
0 39 D300 5 0 93 : P £89 (+ £7.92 VAT + Barclay and Access
74121 28 FND507 5" CA  1.00 MICROSPEECH S h Synthesi board £1.50 Carriage
{74122 32 AREW LPE - 933 (X0 SHIMERECE (kT 10MHz Scope with & x Magnifier for £147.95 |
174123 .38 (assembled and tested, British made) single (+£11.94 VAT).

=

L adi

tb 5" CRT
L
Q

2

SAE for

£y lunher details
(8-bit) DIL packaged + data, ideal MPU users,
BALANCE brand new £Z price smash! now £1.75 each @ DC to 10 MHz bandwidth.
METAL {fraction of original cost) p/p 20p. ® 10mvsxo 50\/1/csmi;| 12-calibrated ste'ps.s ibroted
@ 0.5 uSto 0.1 Sec/cm sweep range in 6 calibrate:
. i steps plus 12.1 Vernier.
DETECTOR SUPERSAVER 3 IR Bridge rectifier type 12T @ Magnifier x5.
ESIGNED 20T (12 amps 200V) 3 phase or single phase. [ ] Fnélly a;ngrrh\ﬂagcrt‘rigger L bondwidih
D N 95p plus p&p 20p. ® DCto1. z horizontal bandwidth.
@ Fastest sweep 10ns/cm with Magnifier.
IALLY Sensitivity: <1 cm deflection 10 Hz to > 15MHz LF
SPEC. MEMORIES 2708 £6-85, 2102 (Signetics) trigger extends below § Hz with 2 cm deflection. Trigger
PORTHEHOME £1, 17024 £2.95. 2513 (upper case) £4.65, SIS B g i o B
wavero .
CONSTRUCTOR gﬁ/o:t;spMK401 2N (1024 x 1), few only, 68p, including sine, square, triangle, pulse and TV videp
: signals. When no signal is present to repetition rate is
EASY To BUILD b(glov:: 5Hz the tr:ce freel runs Erod:cing a :rTiglhet base
line. Company orders welcome by phone and Telex.
EASY TO USE SUPERSAVER 4. RS338-383 miniature de- M eI LUDECOPE ) 088
@ A second generation cade thumbwheel switch £1.35 p/p 20p. Similar in appearance to 10 MHz 'scope.
Induction 10mV to 50V/cm in 12 calibrated steps, 0.5 4 S to
f Uses
Balance system with improved 3 0.1Sec/cm sweep range in 6 calibrated steps plus 12.1
' Variable-Tone detection. t‘[?;':ud; 9-WAY M.ALE /.‘FEMALE conn.em?' (Elco Vernier. Magnifier x5. Fully automatic trigger. DC to
@ Designed by professionals iR = 8129) 0.1 inch pitch, PCB mounting ideal for 1.5MHz horizontal bandwidtn.
for easy W:nuvm t's ,,,l,,’},,g bussing two PCBs together 35p /pair p/p 20p. Our 3106B with 1,600v arceleration Voltage. 10
by amateurs w mv/cm sensitivity, auto trigger for the full bandwidth
very good performance ma.ﬁ!‘::en;‘r't::: and x5 magnifier giving 1000NS/cm. Fastest sweep
@ The search coils are or on the beach. LEDS (red) TiL 209 9p, 0.2 10p. Vernitron time (equivalent to 15 MHz oscilloscopes). SAE for
o i s * Finding lost metailic fems. Ceramic filters FM-4 10.7MHz 45p, BD 236 brochure
:q:uiomaﬁczy. + Locating waterpipes and 40p, 2N3055 (T1) 40p, BC183L 10p, BC213L £132 (+£10.56 VAT) ‘
rejects ground cabies W““""::‘:;:: 10p, BF195 10p, 2521V (Dual 128 bit static ——— 2&"}:‘;‘;'3'” externa
5 (o i i 3
etfect. * Checking oid timber for shift register 65p), RS 12-0-12 50mA sub- Lo, @ 400 Hz and 1000

Hz internal modula-

7 .‘.
&

; > tion

£246 + VAT ® 0-100%, con
1000:1 internal sweep range. tinuously adjustable
Sweep boundaries are controlled AM depth

by main function generator @ 1000:1 internal
W/TH PRE-ASSEMBLED TBAB10S + DATA 65p. P/P 20 frequency dial setting and the sweep range
SEARCH COILS / P sweep width control setting. @ Auxiliary output of

Sweep rate continuously adjust- modulation function
able.

3-level Chess Chaltenger available at £89.95

Chess Challenger 10 £159. ..

Boris Microprocessor Chess Game £198,72.

Gammon Master Il (computer backgammon) £124,95.

KRAMER & CO.

9 October Place, Holders Hill Road
London NW4 1€J. Telex: 888941
attn. Kramer k7. Tel: 01-203 2473

Mail order only. Callers by appointment
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Television Optoisolator
A. P. Hiley

The problem of how to connect a tape
+Ve SUPPLY (+Vs) recorder, or amplifier, to a television
set is not an easy one to solve, be-
cause most televisions, having no
mains transformer, have the chassis

TO ANODE OF
SOUND QUTPUT VALVE
(USUALLY PCL82 OR PCL86)

aour a0 i connected directly to the mains. The

180k _+4w| . I = easiest, and simplest solution is to

L incorporate some form of optoisola-

B 150R tion between the television and the

— OTOCELL § o aurer 10 LouDSPEAKER thgrnal equipment. This particular

—> - esign is simple, has a very low noise

- -— level, and introduces negligible
distortion.

~— The LED or neon is brightness

R AOSTEEED) modulated by the output of the
Rl television sound channel. The light is

picked up by a small, cheap silicon
photocell, placed a fraction of an inch
away. A small current is produced,
proportional to light intensity, which
produces a PD across the load resis-
tor, which is a replica of the original
signal.

R (in kohms) = Vs —4
1

fL

Telephone Amplifier

—O + 18V

J. P. Macaulay

Be1a2
One of the most frustrating things in A1
life must be to wait in line whilst one’s o RS
wife converses (nags?) on the phone.
What makes the matter worse is that
only one side of the conversation is
heard. The circuit here will at least
enable you to hear what's going on at
the other end of the line.

The signals are picked up by the
coil L1, a5 mH RF choke taped to the L
side of the set. Q1 operates in the ¥
common base mode with the output -
signal appearing across the collector 100u
resistor, R4. The output stage con-
sists of two complementary transis- R3
tors fed from the output of IC1 and ik
included in it's feedback loop.

The gain provided by the IC is
made variable by the inclusion of R6
and this should be adjusted for a
comfortable output level. D1, D2 in
conjunction with R7 provides the

small but necessary bias required by
the output pair. C5 defines the upper frequency limit Quiescert current consumption is less

The interstage capacitor provides a of the circuit at 3 khz, the best band- than 5 mA so the circuit can be easily
13db point in the bass end at 300Hz. width for maximum intelligibility. run from a pair of PP3’s in series.

A 4

10

Qa3
BC143 100u
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LCD ALARM

, fgll)““ ATARI VIDEO COMPUTER CHRONOGRAPH B
2 CHRONOGRAPH SYSTEM with COMBAT ;:: us?aI{ea::rzs ) .
T uail calen .
6 dign. 11 £138.85 + VAT day,
functions. date, month and
Hours, mins., secs.. full range of cartridges plus more year )
day, 24 hour alarm with

on/

off indication.
1/10 second
chronograph
measuring net,

date, day of week.
1/100th, 1/10th,
secs.

Split and lap modes.
Back-light, auto

on the way

free colour brochure available

calendar lap and first and
Stainless steel Ohio Scientifics second place times.
bracelet : Dual time zone

and back. Full 8k basic and facility

4k RAM built &

Superboard 11 tested

Standard Festures
® Uses the ultra powerful § 502 microprocessor
H ® 8K Microsoft BASIC-in-ROM
Due in Ist ® Full feature BASIC runs faster than currently
available personal computers and all 8080-

Adjustable bracelet.

ONLY
£13.95 inc.

night light.

ONLY
£22.95 inc.

LCD ALARM week Apﬂl based business computers.
£263 VAT ® 4K static RAM on board expandable to 8K soun
<+ ® Full 53-key keyboard with upper-lower case and

ﬁg:‘é E::::":' socs user programmability LCD ALARM

- oo - ® Kansas City standard audio cassette interface for
3:;' CE el high reliability CHRONOGRAPH
baci(-light, auto
calendar. as for VT06 and
Adjustable stainless with Solar

steel bracelet.

PET The No 1 Personal
computer in the UK s

Ideal for both professional Q

- : 4
and first time user g ‘ :\

PET 2001-8 — £550 + VAT \

Full details on request — prices included VAT unless stated, cheques or P.O s or telephone Card No. to

l VIDEOTIME PRODUCTS, 56 aueensrp
| §  BASINGSTOKE, HANTS RG21 1REA. Tel: (0256) 56417 TLX: 858747

MONEY BACK GUARANTEE

assisted panei

ONLY
£17.95 inc.

ONLY
£29.95 inc.

T.C. “"BIAS”
STABILISED
POWER
. SUPPLIES

An ideal microcomputer supply
. +5V@ 10A, —5V@ 1A, * 12V @ 2A. £37.04
Each CP2-15/20 contains two identical amplifiers, each of BIAS 2:

POWER
AMPLIFIER
CP2-15/20

which can give 20 Watts rms into 4 Ohms (15W into 8 Ohms) For all audio and analogue applications.
Alternatively the module may be connected to give 40 Watts +121t0 25V @ 3.5A £32 .41
into 8 Ohms. Protection is provided against short and open — : : .
circuit loads, reverse supply connection {as all Magnum B_IAS 3 )
Modules) and thermal overload. Transient performance is Specifically designed for S100 systems
virtually unaffected by loading and free from overshootand TIM +1 A c
distortion. THD is typically 0.03% at 1kHz. All this adds up to a - 48V @ 5, ' 4.—8\/.@ U, .£35' 1 2
versatile and robust amplifier of extremely ‘clean’ and ‘musical’ Units supplied in kit form with drilled PCB and all
performance. the necessary components, heatsinks, etc.
CP2-15/20 £14.46 incl. (UK. All outputs current limited.

£16.46 inc. (export) 240Va.c. input.

" Jable: Pre-Amplifi s [P N Cased, assembled and guaranteed, add £22.
so available: Pre-Amplifiers, Peak Programme Monitors, - A 2 ” "
Filters, Stereo Image Width Control, Compressor/Expander, Suitable pre drilled case, includes switches, indi

Active Crossovers, Power Supplies, Interconnection PCBs, plus cators, connectors, ?tc‘- add £‘,I 2. . .
all pots, switches, etc. ' Overvoltage protection on all rails, available for kits

mHB n U m HU DiD Lt d, ngZ;S?r:nat()jlsd£l'I”2ﬂ,t%IAS 2:add £7, BIAS 3: add £9.

Tooting Computing
. ET4, ZELBURY CRESCENT n
DEFT ELTSTB?\I',‘QEDS. Eu1 1DF 157 Robinson Road P&P £2.50

TEL: 0582 28887 London, SW17 Please add VAT (@ 8 %
SEND LARGE S.A.E. FOR DETAILS Tel. 01-543 1398 Mail Order only
(evenings)
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arv. DIODES/ZENERS arv. C MOS . LINEQRS, REGULATORS, (e)tT%
:N%g - 108" 101'2{\ 05 238? :g MCT2 .95 LM323K 5.95 LM380 (8-14 Pin)1.19
N4005 600v 08 . 8038 395 LM323 1.25 LM709 (8-14 Pin]_.35
1N4007 1000v 1A 15 4002 .20 TM201 75 LM339 75 LM711 45
1N4148 75v 10mA 05 4004 3.95 LM301 .45 7805 (340T5) 95 LM723 .40
1N4733 5.1v 1T W Zener .25 4006 95 LM308 65 LM340T12 95 LM725 2.50
IN753A O-2VG 00 WiZeneniE2o 4007 20 JQ"o%O.?T'mK 5) 1'23 tmgﬁﬂg 'gg tmi? 814] "3?,
1N758A 10v - .25 4008 75 LM310 85 LM340T24 85 LM747 1.10
1N759A 12v - 25 4009 IM311D 75 LM340K12 __ 1.25 LM1307 1.25
1N5243 13v o .25 4010 .35 LM318 1.75 LM340K15 1.25 LM1458 .65
1N52448 14y 7 25 4011 20 LM320H6 79 LM340K18 1.25 LM3300 .50
p 2012 ] LM320H15 .79 LM340K24 1.25 LM75451 65
fi¥5288 I3y oL 2013 38 79(L)|\5n?5&r;§3|(5) ].‘752 LM373 2.95 NE555 45
i LM377 3.95 NE556 85
arv. SOCKETS/BRIDGES 4014 .75 TM320K12__ 1.65 78L05 75 NE565 95
8-pin pcb .20 ww 35 4015 .76 LM320K24 __ 1.65 78L12 75 NE566 1.25
Tepin—peb 20 w40 L —
16pin___ pcb .20 ww 40 2018 75 LM320T15___ 1.65
18-pin pcb 25 ww .95 2019 '35
20-pin pcb .36 ww .95 :
. 4020 .85
gi:z:: pzz 'gg :vvww .gg 4021 75 QTY. QTY. B T T :TV. QTY
28-pin ; B 45 ww 1.25 4022 75 7200 10 728215 74221100 74150230
pi pc : - 4023 .20 7401 15 7483 .75 74367 .95 741504 .30
40pin__pcb .50 ww 1.25 4024 75 7400 .15 7485 55 75108A_ 35 70505 .35
Molex pins .01 To-3 Sockets .25 2025 20 7403 .15 7486 .25 75191 50 7ALS08 .35
2 Amp Bridge 100-prv .95 4026 1.05 7404 10 7489 1.05 75492 .50 741509 .35
25 Amp Bridge 200-prv 1.50 4027 35 7405 .25 7490 45 T4HO0 .15 741510 .35
: 7406 .25 7491 10 701 .20 7aLs11 35
TRANSISTORS, LEDS, etc. 4028 -75 7407 .55 7492 A5 TAH04 20 741520 .30
Qry., 4029 1.15 7808 .15 74983 35 74H05 20 741521 35
gmggggA (2N2222 Plastic .10) :g 4030 .30 7409 15 7494 15 74008 .35 741822 35
- 4033 1.50 7410 15 7495 .60 74H10 .35 741532 .35
2N2907A __PNP 19
2N3906 __ PNP (Plastic Unmarked) .10 4034 245 b2 GUT SN s
2N3904 __ NPN (Plastic Unmarked) .10 4035 75 (1 2075 100 115 HISHtS o)
SNIOEABBRNEN o 2037 T80 413 25 74107 .25 74H20 .25 7:LS40 .;o
5N3055 NPN 15A 60V 50 a0 = IATSE 78121 .36 7::2 .23 ;434? .42
T1P126 __ PNP Darlington 1.95 2041 69 M6 25 M2 .55 L 4 9 d
LED Green, __Red,  Clear, Yellow 15 : w7 40 4123 .35 A3 .20 7LS74 25
D.L.747 7 589 5/8” High com-anode 1.95 4042 .65 720 15 74125 45 74040 25 740576 50
MAN72 7 seg com-anode (Red) 1.25 4043 .50 7426 .25 74126 .35 74H50 .25 741586 45
MAN3610 7 seg com-anode (Orange} 1.25 4044 .65 7427 .25 74132 75 74H51 .25 741590 .65
MANSB2A 7 seg com-anode (Yellow) 1.25 4046 1.25 7430 .15 74141 90 74H52 .15 741593 .65
MAN74 7 seq com-cathode (Red) _1.50 3048 95 7432 .20 7150 .85 74H53 25 7405107 50
FND359 7 seg-com-cathode (Red) 1.25 4049 '45 7437 20 74151 65 JAHSS 20 7408123 1.20
d 7438 20 74153 .75 K12 35 7415151 85
9000 SERIES 4050 45 7880 .20 764 95 7aW7E 35 7ALST53 85
QTY. QpZ 4052 75 741 115 215 .70 74H101 .75 7405157 85
9301 -85 332f 'gg 4053 .75 7882 45 74157 65 7AH103 .55 7405160 95
gg?% ]'?g gggz S 4066 55 7443 45 74161 55 74110695 7415164 1.20
: . 2069/74C04 .35 7448 45 74163 85 74000 .25 7415193 105
B . 7445 65 74164 50 7aL02 .20 7415195 95
MICRO’S, RAMS, CPU’S, E-PROMS 4071 -25 7886 .10 74165 1.10 L0325 7415244 1.10
€I ary. 4081 -30 7447 70 74166 1.25 74L04 30 7415367 95
113 159 AWTLE, oo 4082 30 744 50 T .80 70 .20 7aLs368 .95
8723 1.50 2114 9.50 4507 95 8 . I 8 : d
8724 - 2.00 2513 6.25 . 7450 25 74176 .85 74L20 .35 74500 35
8797 1.00 2708 10.50 4511 .95 7451 25 74180 .55 74030 45 74502 35
745188 3.00 2716 D.S. 34.00 4512 1.10 7453 .20 74181 2.25 4L47 195 74503 .25
1488 1.25 2716 (5v) _59.00 2515 2.95 7458 75 7418275 7451 45 74504 75
1489 1.25 2758 (5v) _23.95 3519 85 7460 .40 74190 125 74L55 .65 74505 35
1702A 4.50 3242 10,50 : 747045 74191 1.25 7aL72__ 45 74508 .35
AM 9050 4.00 4116 11.50 4522 1.10 7472 40 192 15 74L73 40 74510 .35
6800 13.95 4526 .95 7473 25 7419385 L7445 78511 35
MM 5314 3.00 6850 7.95 4528 1.10 774 .30 74194 .95 7ALT5 .85 74520 .25
MM 5316 3.50 8080 7.50 4529 95 75 35 74195 .95 74193 .55 74540 20
MM 5387 350 B21E2 2575 MC 14409 14.50 77640 7419 .95 741123 85 74550 20
MM 5369 2.95 8214 4.95 .
et STE 5o MC 14419  4.85 7480 55 74197 95 741500 30 74551 25
7481 75 74198 145 74150130 74564 15
UPD 414 4.95 8224 3.26 74C151 1.50
Z80A 22.50 8228 6.00 ;:23‘:2 gz
Z 80 17.50 8251 7.50 : :
ZBOPIO __ 10.50 8253 18.50 ({5 Al (EhE 743114 65
2102 1.45 8255 8.50 TELEX # 745133 .40
2102L 1.75 TMS 4044 9.95 ;42130 23
T . 45151 .
HOURS: 9 A.M.-6 P.M. MON. thru SUN. s s
INTE RAT D 745157 75
GRATED CIRCUITS UNLIMITED o=
7889 Clairemont Mesa Blvd. ¢ San Diego, California 92111 U.S.A. ——;zgg‘; mn:'g:
AR
NO MINIMUM 8131 2.75

ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING.
ORDERS OVER $100 (U.S.) WiLL BE SHIPPED AIR NO CHARGE.

PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS.

COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED

ALL IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED.

Phone (714) 278-4394

CREDIT CARDS ACCEPTED:

BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge

SPECIAL DISCOUNTS

Total Order Deduct
$35-$99 10%
$100-$300 15%
$301-$1000 20%




 PETALREBECT

ELECTRONIC SERVICING LTD.

PET 2001/8 micro-computer

VISIT OUR SHOWROOM AT:
34 Chertsey Road, Woking, Surrey

WHY BUY A MICRO COMPUTER FROM US?
BECAUSE:

1) Established Company trading since 1971.

2) Electronic servicing is our speciality.

3) We have in house programmers/systems analysts.

4) We have our own service engineers.

5) We will demonstrate the PET at your premises.

6) We can customise the PET to your requirements.

7) We can arrange finance.

8) We offer, after the three month warranty, an annual

service contract from £69.50.

9) You benefit from our experience of having sold over
150 Micro Computers to industrial, educational and

business, personal users.

Factory: Telephone WOKING 69032/68497/20727. Shop: Telephone: WOKING 23637.

We supply the full range of C.B.M. PET Micro-
computers. We also supply:

Dual Floppy Disks £820
24K Memory Boards £320
All types of Printers from £450

All types of Printer Interfaces, Electronic balance Inter-
faces, Programs from C.B.M., Petsoft, Gemsoft. We also
offer a full consultancy and programming service.

We are developing a number of our own business
packages for all applications.

Books on Basic, Programming, Interfacing, etc.

Full range of KIMs available.

Tandy and ITT 2020 available.

Maintenance, Hire Purchase facilities as well as ACCESS
and BARCLAYCARD available.

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 your home computer?
Are you programming your home computer using
simple software techniques?

ar W Nz

If the answer is YES to any of these questions then why not
consider 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 of the U.K. 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. Marklew

or Mr. D. Simmonds on 0249 813771 to discuss your
own career opportunities in confidence, or write to:

KODE SERVICES
LIMITED

Station Road, Calne, Wiltshire

SUPER-STRIP

THE UNIVERSAL BREADBOARD

Lektrokit Super Strip SS2

Super Strip accepts a/l D/IP’s—as many as nine 14-pin ata
time—and/or TO-5's and discrete components. With
interconnections of any solid wire up to 20 AWG. And no
soldering. Super Strip has 840 contact points, combining a
power/signal distribution system with a matrix of 640
contacts in groups of 5. Distribution system has
8 bus-bars, each with 25 contact points.
Lektrokit's policy i1s the right product,

ver the project, at the right price Order Price
'sipacked by a nationwide network

Sengfofthe name of the dealer nearest Inc.VATand &P
you;—plus'a FREE fuli-colour catalogue
Write to:

L SUTTON INDU SRS

FARLEY.REAL
TEL (0734) 66

106
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HY5

Preamplifier

HY30

15 Watts into 8Q

HY50

25 Watts into 8Q)

HY120

60 Watts into 8Q)

HY200

HY400

240 Watts into 4Q)

POWER
SUPPLIES

Canterbury
Kent CT2 7EP

Tel (0227) 54778

15— 240 Wa

fhe HYS is a mono hybrid amplifier ideally suited for all applications. All common input functions,
{mag Cartridge, tuner, etc.), are catered for internally, the desired function is achieved either by a
multi-way switch or direct connection to the appropriate pins. The internal volume and tone circuits
merely require £onnectingto external potentiometers {not included). The HY5 is compatible with all
I.L.P. power amplifiers and power supplies. To ease construction and mounting a P.C. connector is
supplied with each pre-amplifier.

FEATURES: Complete pre-amplitier in single pack — Multi-function equalization — Low noise — Low
distortion — High overload — two simply combined for stergo.

APPLICATIONS: Hi-Fi — Mixers — Disco — Guitar and Organ — Public address
SPECIFICATIONS:

INPUTS: Magnetic Pick-up3mV: Ceramic Pick-up 30mV; Tuner 100mV; Microphone: 10mV;
Auxiliary 3-100mV; input impedance 4 7k{) at 1kHz

OUTPUTS: Tape 100mV; Main output 500mV R.M.S.

ACTIVE TORE CONTROLS' Treble + 12dB at 10kHz: Bass + at 100Hz.

DISTORTION- 0.1% at 1kHz: Signal/Noise Ratio 68dB. _ .

JDVERLOAD: 38d8B on Magnetic Pick-up; SUPPLY VOLTAGE * 16.50V

Price £6.27 + 78p VAT. P&P free.

HY & mounting board B1 48p + 6p VAT P&P free.

The HY30 is an exciting New kit from I.L.P., it features a virtually indestructible |.C. with short circuit
and thermal protection. The kit consists of 1.C., heatsink, P.C. board, 4 resistors. 6 capacitors,
mounting kit, together with easy to follow construction and operating instructions. This amplifier is
ideally suited to the beginner in audio who wishes to use the most up-to-date technology available
FEATURES: Complete kit — Low Distortion -~ Short, Open and Thermal Protection - Easy to Build
APPLICATIONS: Updating audio equipment — Guitar practice amplifier — Test amplifier - Audio
oscillator

SPECIFICATIONS:

OUTPUT POWER 15W R.M.S_ into 8(). DISTORTION 0.1% at 15W.

INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz — 3dB

SUPPLY VOLTAGE *18V.

Price £6.27 + 78p VAT. P&P free.

The HY50 leads |.L.P s total integration approach to power amplifier design. T he amplfier features an”
integral heatsink together with the simplicity of no external components. During the past three years
the amplifier has been refined to the extent that it must be one of the most reliable and robust High
Fidelity modules in the World. )
FEATURES: Low Distortion - Integral Heatsink — Only five connections — 7 Amp output transistors
— No external components

APPLICATIONS: Medium Power Hi-Fi systems — Low power disco — Guitar amplifier
SPECIFICATIONS: !NPUT SENSITIVITY 500mV.

OUTPUT POWER 25W RMS in 8() LOAD IMPEDANCE 4.16Q). DISTORTION 0.04% at 25W at
1kHz.

SIGNAL/NOISE RATIO 75dB. FREQUENCY RESPONSE 10Hz-45kHz - 3dB.

SUPPLY VOLTAGE * 25V_SIZE 105.50.25mm

Price £8.18 + £1.02 VAT. P&P free.

s s .

The HY120 is the baby of I.L.P.'s new high power range, designed to meet the most exacting
requirements including [oad tine and thermal protection, this amplifier sets a new standard in modular
design

FEATURES: Very low.distortion —— Integral Heatsink —— Load line protection - Thermal protection
Five connections -— No external components

APPLICATIONS: Hi-F, — High quality disco — Public address — Monitor amplifier — Guitar and

organ

SPECIFICATIONS:

INPUT SENSITIVITY 500mV

OUTPUT POWER 60W RMS into 8(). LOAD IMPEDANCE 4-16{). DISTORTION 0.04% at 60W at,

1 kHz, . .
SIGNAL/NOISE RAT!IO 90dB. FREQUENCY RESPONSE 10Hz.45kHz —3dB. SUPPLY VOLTAGE
235V, ) J g ' N
Size: 114 x 50 x 85mm.

Price £19.01 + £1.52 VAT. P&P frec.

The HY200, now improved to give an output of 120 Watts, has been designed to stand the most
rugged conditions, such as disco or group while still retaining lrue Hi-Fi performance
_FEATURES: Thermal shytdown — Very low distortion — Loadlline protection — Integral Heasink

0 N, | components’
] 20 Watts "“0 BQ FA%%%‘E?%S&EW.‘-E — Disco. — Monitor Power Slave — Industrial — Public address.

SPECIFICATIONS:

INPUT SENSITIVITY 500mV

OUTPUT POWER 120W RMS into 8(). LOAD IMPEDANCE 4-161). DISTORTION 0.05% at 100W at
1kHz

Sl?g{\/}'\L/NOISE RATIO 96dB. FREQUFNCY RESPONSE 10Hz-45kHz - 3dB. SUPPLY VOLTAGE!

SIZE 114 x 50 x 85mm.

Price £27.99 + £2.24 VAT. P&P treo.

“The HY400 is {.L.P.'s "Big Daddy” §f thy ange producing 240W into 42! It has been designed forY
high power disco or public address apptications. 1t thg amplifier is to be used at continuous Righ power?
levels a cooling fan is recommended. The amplifier includes all the qualities of the rest of the family to
lead the market as a true high power hi-fidelity power module

FEATURES: Thermal shutdown — Very low distortion — Load line protection — No external|
components.

APPLICATIONS: Public address — Disco — Power slave — Industrial

SPECIFICATIONS:

OUTPUT POWER 240W RMS into 4\). LOAD IMPEDANCE 4-16(). DISTORTION 0 1% at 240W at’
1 kHz

SIGNAL/NOISE RATIO 94dB. FREQUENCY RESPONSE 10Hz-45kFAz — 34B. SUPPLY VOLTAGE
+45v

INPUT SENSITIVITY 500mV. SIZE 114 x 100 x 85mm

Price £38.61 + £3.09 VAT. P&P free.

PSU36 suitable for two HY30's £6.44 + 81p VAT

PSUS50 suitable for two HY50's £8.18 + £1.02 VAT

PSU70 suitable for two HY120's £14.58 + £1.17 VAT

PSU90 suitabje for one HY200 £15.19 + £1.21 VAT

PSU180 suitable for two HY2000's or one HY400 £25.44 + £2.03 VAT

TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS

I.L.P. Electronics Ltd.

Graham Bell House Please Supply___ =
R cl Total Purchase Price__ o B )
oper L10Se | Enclose Cheque O Postal Orders (1 Money Order O

Please debit my Access account (1 Barclaycard account (J

Account number.

Name & Address.

Signature
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BEST OFFER EVER

Camera Kit, Lens,
Vidicon & Modulator

CROFTON

PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors’ Hardware
and accessones

Selected range of 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.iy man with full processing instructions {no
unusual chemicals required)

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

Send 15p for catalogue.
RAMAR GONSTRUCTOR
SERVICES
MASONS ROAD

STRATFORD-ON-AVON
WARWICKS. Tel. 4879

Tel: 018911923 2.

S100 BARE BOARDS

FP8-1 Front panel, Hex displays,
Imsai replacement . ... £35
2708/2716 (5v), 16/32K £26
18 slot motherbound with active
termination .. ....... £26
280A 4MHz (kit) provision for
on-board 2708 + power on
jump L £105
16K static ram (A+T)/ (kit), fully
buffered .. ... £220/200
Extender board with logic probe
kiy ... £33
British 1/0 mapped VDU board,
uses 96364 (available May)
................. POA

I.H.L. (S100)
Anstiebury Farm
Coldharbour, Dorking, Surrey

NEW MINI POWERFET, VN10KM (1W,
60V, TO-92) 69p, VNE7AF (15W) 95p, both
with data. 741 18p, 709 15p, 308 25p,
1458 (House Numbered) 30p, CA3140E
40p, LF13741N (JFET 741) 33p. Quad
Nortons, LM3900 45p, MC3401 40p,
78L0O5 29p, LOCMOS (fast CMOS),
4001B/01/11B/69 16p, 4013B 35p,
4016B 40p, 4017B 65p, 40208 80p. 10%
Discount over £5. P&P 20p. SAE for details to
JD\QV Rimmer, 367 Green Lanes, London N4
10DY.

MAINS TRANSFORMERS 240 V Pri two

separate secs. Each 7V at 500 mA. £1.10
each +35p P&P. P.C.B. with LM300 2-20 V
Precision voltage regulator, 741 14pin, 1
amp bridge rect./X med. power transistors,
*X SJE 5039+ 6 other transistors, 2N5061
Thyristor+7 caps, 35 res. 90p each+ 15p
P&P. D. Nicholls, Lyndale, Church Lane, Flax
Bourton, Bristol.

NEW SHOP in East Kent. Vast range of
electronic components, equipment, hard-
‘ware, Technocraft, 143 Tankerton Road,
‘Whitstable 265097. Open Tuesday to Satur-
day. Easy parking.

SILICON DIODES (Equivalent 1N4148), 500
for £3, 1,000 for £5. Carbon film resistors,
5% tolerance, 10 each of 40 different values,
plus sample 10 of above diodes for £2. All
post paid from D. Johnston, 12 Balgillo Road,
Dundee DD5 3LU.

TVH7 TELEVISION SOUND. For high
clarity Hi-Fi listening and recording of televi-
sion programmes. Supplied built and tested
on a single board measuring 105x52mm, for
TV internal fitment. £9.80 inclusive, with
wiring and comprehensive instructions, Eve
Products, 7 Adel Green, Leeds 16.

SMALL REED SWITCHES 10p, magnets
6p, TIL209 RED LEDS 16p ea, postage 16p.
Grimsby Electronics, Lambert Road, Grimsby,
Humberside. 100s bargains at shop. Com-
ponents, vero, surplus, etc. List 10p.

TRS-80 16K LEVEL BASIC MICROCOM-
PUTER complete with documentation as
supplied on purchase, plus conversion cass-
ettes. £600 o.n.o. Cheltenham 29135
(0830-1630) Monday to Thursday (inclus-
ive). ’

MAINS BORNE INTERFERENCE
FILTERS for HiFi, and computing. Hunts 3
amp high performance six element professio-
nal quality, meeting BS613. £3.25 inclusive.
LTE, 80 Lime Grove, Ruislip, Middx.

TIRRO’s new mail order price list of elec-
tronic components now available on receipt of
SAE. TIRRO Electronics, Grenfell Place,
Maidenhead, Berks.

COLOUR MODULATOR
LD FOR ALL TV GRAPHIC.

£6 95 Red, Green, Blue inputs {can be mixed)
L] SUPER EXPLOSION FLASH EFFECT FOR

inc. UME TANK BATTLE. FREE INTERFACE DE
Nodulator TAILS
WILLIAM STUART SYSTEMS
Dower House Billericay Road, gate. B Esse:
CM133SD Tel {0277)810244
Barclaycard / Access welcome

X
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- SECURITY
PRODUCTS

Designed for the Do-It-Yourself market. Easily
installed. Full instructions supplied. As supplied
to the trade

Magnet and Reed Switch ... Flush 8S5p

Surface 85p
Pressure Mats . . . .. ... Large £2.10

Stair £1.35
6'' Heavy Duty Bells .. ... ... .. £10.50
Sirens 12v 84dB @ 10’ seawsiws £7.08
Bell Covers .. ... ... e £8.05
Window Foit Self-Adhesive . . ... .. £3.20
Foil Blocks ........... o 20p
Door Loops, complete . . . . . v E1.10
Key Switches, topgrade ... ... ... £4.00
Control Panels from ... . .. ... £29.50

Radar, Infra-Red, and many other items avail-
able. Price list supplied free
Please note that our Prices now INCLUDE VAT
at 12%2% + P&P

SECURITY CATALOGUE

Giving details of current professional alarm
techniques — £1 {refundable on orders over
£10)

Access and Barclaycard Sales welcome

We also sell Nascom 1

STRATHAND SECURITY
44 St. Andrew’s Sq., Glasgow G1 5PL
041-552 6731 or 2

ATARI VIDEO COMPUTER GAME in-
cluding extra cartridges, cost £200. Boxed,
mint condition, £100, or deal on quad 405 or
similar. Phone Redditch (0527) 65151.
Midlands.

COMPONENT PACKS .
100 Mixed Resistors 70p. 25 Polyester
Capacitors 60p. 10 Micro-switches, ex-equip.
80p. 100 Components (mixed) 100p. 10
Mains Neons §0p. 10 Cable Ties 15p. 100
Connectors, Spades, Tags, Eyelets, etc.
100p. 10 BC108 95p. C60 Cassettes 49p.
10 BC109 95p. C90 Cassettes 59p.
Add 20p P. & P.
DURRANTS (COMPONENTS)
9 St. Mary's Street
Shrewsbury

P.E. MINISONIC 2 SYNTH with many
extras, working but needs some attention
hence £150. — Details: 1 The Maples, Otter-
shaw, Surrey, or ring Ottershaw 2522

R1AA MAGNETIC STEREO PREAM-
PLIFIERS bhattery powered with twin VU-
meters output 100n.V, black viny! cased L.
6" xW. 4" xH. 3% £15.00 complete post
free. B. House, 57 College Road, Barry, S.
Giamorgan.

L.C.D. CHRONOGRAPHS. 1/100 sec, 11
function £12.50. LCD alarm watch 7 function
£17.50. LCD ladies’ dual time 3 alarms
£29.50. Plus many more. Triton MC14412
£6.00. Send cheque/PO to: P. Shoebridge,
108 Farnaby Road, Bromley, Kent.

SHACK CLEARANCE, components,
FT202R transceiver, parobolic antenna,
Pocketfone (RB4), aeronautical charts, VDU
cases, much more, s.a.e. lists. WANTED:
Triton components, ASCIl keyboard, G8IYK;
120 Birmingham Road, Redditch, Worcs.

PRINTED CIRCUITS EASILY MADE.
Full range of ALFAC etch-resistant transfers
for application to boards or simple photo-
graphic process for copying magazine
layouts. Large S.A.E for lists and Alfac
sample. Fast service.

P.K.G. ELECTRONICS (Dept. 2)
Oak Lodge, Tansley, Derbyshire
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STOCK CGLEARANGE

OF 7400 AND 74LS00 SERIES
7418153 ’
1416 18p 74110 45p 7418157 :?;
1442 45p 741504 12p 7418165 135p
1446 ISp 741842 T0p 7418174 90p
7476 20p 4875 33p 748175 90p

7483 70p 741876 31p 7415191 75p
7485  80p 741386 30p 7418193  105p
7486 20p 7418122 60p 7415221  105p
7490 20p 7418123 55p 7418248 70p
7493 20p 7415148  105p 7418253  105p

7495 S0p 741815 7Sp 74LS366  105p
74118 90p . .

74120  80p Prices include P/P
74136 53p

74145 70 & Vat

14147 un: 10-49 Deduct 10%

1151 S0 50-99 Deduct 20%
1055 705 100 Plus Deduct 25 %

74157 50p

74161 75 Lo
74163 15= Trade enquiries
74164 85p

74113 850 welcome

74179 37, Orders to:

1180 ,g;E D. C. HOCKINGS

74191 100p

o o ELECTRONICS

6800 S

It's British. It's the most powerfut
single board 6800-9 computer
kit in the world and it costs from
£2.75. You get u/l case,
graphics, VDU, 1 or 2K monitor,
CUTS interface, power supply
components and 16K Bytes of
RAM.

S .A.E. for leaflets of this and our
other kits and PCBs.

All prices without VAT and post.

HEWART
MICROELECTRONICS

85 BLAKELOW ROAD
MACCLESFIELD, CHESHIRE

mg? ::p 238 Grenville Road
o PV SaE
BARGAINS FOR THE
ELECTRONIC HANDYMAN
BRANDED LED DIGITAL
ALARM CLOCKS

M 2 3

Rewrned to Service Department within guarantee

period.

{1) With alarm repeat — S.R S.P. of £17 00 offered at
£3.95 inc VAT

(2) With luxury lamp and repeat alarm as featured in
most major U.K. Mail Order catalogues, S.R.S.P.
£31 00 — offered at £6.95 inc VAT.

{3) With integral luxury light and repeat alarm also as
featured in most major UK. Mail Order catalogues,
S.R.S P.of £32.00 — offered at £6.95 inc. VAT.

These will be sold as received from our customers with

the existing fault(s) and without guarantee.
Discounts available on large bulk purchases

PRESCOTT CLOCK AND
WATCH COMPANY LIMITED

Prescott House, Humber Road, London NW2 6ER

5066 zs |

©
= A AR ESTRM

Videograph Il links to the aerial socket of
your tv and provides a full colour GIANT
oscilloscope display. A must for hi-fi, home
entertainment, discos, organs etc
New — signal invert control, integral square wave
generator Plus — full detarls for testing your audio
system for transient distortion, crosstalk etc
Complete ﬁ’y,y Luxury cabinet and
Kit only controls. £9-95
READY BUILT UNIT £39 95 + £1 00 P&P

VVILLIAN/T power House Billericay Road

Ll B d
STUART l&issem

SYSTEMS Ltd Telephone Brentwood (0277) 810244

—

FOR NASCOM 1
IN SCOTLAND
SEE STRATHAND

In stock now:
Nascom 1
Buffer Boards
8, 16, 32K Ram Boards
Super Tiny Basic
Zeap on tape

Please note it is not our policy to advertise
Nascom products which are not currently
available.

STRATHAND

44 St. Andrew’s Sq.
Glasgow G15PL
041-552 6731 or 2

Access and Barclaycard sales welcome
Callers welcome 9-5 Monday to Friday

LASSIFIED

& g L3 ; g &
% Tavailable tor all ET! projects
;| from day one of ETI, 'phone

your order
foa

SPECIAL OFFER—Single’
sided Pax PCB mat, four off,
4% xB%", 99p all up

£7i 881R

35 GROR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD - Tek01-891 1923

Prices

include VAT
RECHARGEABLE
BATTERIES
BUTTON CELLS
Dia Hgt Price
225mAh 25.0 75 0.60
500mAh 345 9.5 1.15
4.8v Pack (centre tap available)

225mAh 2.40
500mAh The original “"Deac 4.60

CYLINDRICAL CELLS

("Vented"* for fast charge)

0.5Ah* HP7 or Size AA 1.10
1.2An" 22.5 or 49.0 1.40
1.8Ah’ Tagged only HP11 or SizeC  2.05
2 0Ah HP11 or SizeC £2.20
4.0AR* HP2 or SizeD 2.75
6.0V Pack 5x1.2Ah nicads 7.50

“Tags available at extra 10p per cell .

Charger — Suitable for any of the above nicads —
charges up to twelve cells in series at either 25mA,
50mA, 120mA, 200mA or 400mA rate £11.95

Charger for 1 to 4 HP7 or 0.5Ah nicads Only £5.95
UK POST AND PACKING

50p PER ORDER -
Sizes approx 9
nmm ?“P
G h“ \ 4,C

\CR
S‘“A\' . . RO2 d.
+f e

SOUTH WALES

FOR

TTL, CMOS, LINEARS
DISCRETES, PASSIVES
HARDWARE, TOOLS
CASES, TRANSFORMERS, ETC.

DIGITAL WATCHES AND
CLOCKS

SEND 20p FOR CATALOGUE

Mail and Official Orders accepted

Come to:
STEVE'S ELECTRONICS
15/17 THE BALCONY
CASTLE ARCADE
CARDIFF CF1 2BU
TEL: (0222) 41905

P &R TEST

The Tek Scope 545/A/B, 581,661,

many other plug-ins . . ... ... .. £99
Marconi SIG/GEN from .. ... .. £35
Deviation Meters . . . ......... £80
Advanced timer counter from ... £30
Marconi Millivoltmeters from ... £20
Bridgesfrom ... ............ £30
Transmitter receivers . .. ... .. £100
Paper Tape Punches ......... £25

Paper Tape Readers from  £181t0 £125
Teletypes KSR 33 from £90to £100
Teletypes ASR 33 from £1801t0 £210
All equipment sold as seen.

Come and look round, no obligation.
Around 2,000 items.

Salcott Mill
Goldhanger Road, Heybridge
Near Maldon, Essex
Phone: 0621 57440




VACANCY PART-TIME CONSULTANT
Design Engineer required N.W. London/
Herts. area for design of superior quality
equipment for music trade. Knowledge of
requirements by musicians preferable. Suit
someone looking for extra remuneration. Box
No. 100, Advertisement Dept. ETI, 25/27
Oxford Street, London, W.1.

USEFUL DIAGNOSTIC and Educational
programmes for TRITON (8080) in Cassette
and Listings form. Send s.a.e. for details.
Andover Software Kits, 15 Winchester Road,
Andover, Hants. '

PLEASE MENTION

ETI  WHEN

REPLYING TO
ADVERTS

ELECTRONICS TODAY INTERNATIONAL

and

HOBBY ELECTRONICS

require an

ADVERTISEMENT

SALES REPRESENTATIVE

to assist in the rapid development of these two successful

and fast-growing magazines.

A background of advertising sales is desirable and a
knowledge of electronics would be an
applicants will be considered.

We are a young company with strong ambitions and we
need someone who wants to fit into this environment.

For the right person we are prepared to pay a generous
salary and, as a degree of travelling is involved, a company
car will be provided.

Applications will be treated in strictest confidence and

should be made, in writing, to:

CHRISTOPHER SURGENOR
ADVERTISEMENT MANAGER

MODMAGS LIMITED
25-27 OXFORD STREET
LONDON W1R 1RF

advantage but all

AD INDEX
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FIRST IN UK

OHIO SUPERBOARD Il NEW=oxoewo

For electronic bufts. Fullr assembled and tested. Requires + 5V at
3 Amps and a video monitor or TV with RF converter to be up and
running. STANDARD FEATURES
. a Uses the ultra powerful 6502 microprocessor
& 8K Microsoft BASIC-in-ROM

"i"l:'t:'hl“ﬂ“ Full feature BASIC runs faster than currently
saec2 18 IAINCAEH available personal computers and all
T TR 8080—pased business computers

80 E6e 4K static RAM on board expandable to 8K

LHL

Full 53-keyboard with upperfiower case and user
programmability i

Kargas City standard audio cassette interface
for high reliability

Full machine code monitor and I/O utilities in
ROM

Direct access video display has 1K of dedicated memory (besides
4K user memory), features upper case, lower case, graphics and
gaming characters for an effective screen resolution of up to 256
by 256 points. Normal TV's with overscan display about 24 rows
of 24 characters; without overscan up to 30 x 30 characters.

EX-STOCK —£263

Please phone to check availability or send £10 to
reserve one and pay the balance on delivery

LIPS

FREE B BUG
valued at £23.00
plus 10 x C12 cassettes
valued at £4.00
plus Standard Modulator

INTERESTED
IN HOME
COMPUTING? | wnifiice! iaieon

Start now and don’t get left behind THE NASCOM 1
is here Ex-stock with full technical services

Plus the opportunity to join the fastest moving club of personal
computer users enabling you to get the most our of your
computer. You can OBTAIN and EXCHANGE programs and
other software — many now available.
The Powerful 280
Microprocessor
Professional Keyboard
1 Kbyte Monitor in EPROM
2 Kbyte RAM (expandable]
Audio Cassette interface
Plugs into your domestic TV
Easy construction from
straightforward instructions
— no drilling or special tools
- Just neat soldering
required.
Only E19A&80 + 8% VAT lincludes p & p + insurance)
Manuals seperately 2.95 NEW LOW PRICE
280 programming Manual 6.90 £165
Z80 Technical Manual 295
P10 Technical Manual 295 Power supply suitable for
(All prices add 8% VAT) NASCOM 19.90
NASCOM AD ONS — Nascom improved monitor B Bug {2K)
featuring — *Four times tape speed *Direct text’entry without
ASCI||I *Extended keyboard facility *Additional useful
subroutines  £23.00

Nascom Music Box Kit £9.90

Nascom Vero Case

£22.50 (write your own tunes and play
Nascom Joy Stick Kit them on your Nascom.
£14.90 Complete with full documentation).

GRAPHICS ADD ON BOARD £9.90
Complete kit to upgrade your NASCOM for graphics capability
includes full documentation and demonstration program

MODULATORS UHF Channel 36

Standard 6 meg band width £2.25
High Quality 8 meg band width £4.90

SHORT C12 CASSETTES 1o for £4.00

FOR COMPUTER PROGRAMMES

KEY BOARD

756 GEORGE RISK

Brand new professional
ASCI| keyboards (USA)

Full technical details
included. RRP £60.00

Only £49.90
+8% VAT

Ready built, tested
and guaranteed.

TRS 80 SOFTWARE NEW £39.00

100 MIXED PROGRAMMES on cassette

Educational Games, Graphics, Finance, etc. on 5 cassettes plus
Fuli Documentation.

COMP PRO Mixer

Professional audio
mixer that you can build yourself and save over £100.

4 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.
Only £99.90 plus 8% VAT for
complete kit Plus FREE power
supply valued at £25.00

ldeal for

DISCOS STAGE MIXING HOME STUDIOS
* AND MANY OTHER APPLICATIONS
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Orders over £5 post and packing Tree otherwise add 20p. Please make
cheques and postal orders payable to COMP, or phone your order quoting

BARCLAYCARD or ACCESS number.

OPEN — 10am to 7pm — Monday to Saturday
ELECTRONICS TODAY INTERNATIONAL — MAY 1979

CONTINUOUS DEMONSTRATIONS
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@7 SORCERER- COMPUTER#¥

SPEAKS YOUR LANGUAGE

THIS COMPUTER HAS ALL
OF THE FACILITIES NEEDED
TO FORM THE NUCLEUS OF
A SMALL BUSINESS SYSTEM

FOR AN EXCEPTIONALLY

lo‘}(,)kln for a

SMALL QUTLAY

EX
STOCK

‘7‘?+

PERSOI\AL or SMALL BUSINESS
Computer? Look at these features

for only £850...

@ 256 Cnara

!‘iw

A
e
vaila at the
al t ar

EXIDY SORCERER 12k RAM

5K AAM

Mc a we

THE TRS-80 (SPECIAL SCOOP)
Low Priced, Ready to Go!

Use your own cassette

£399

PLUGS INTO
YOUR OWN TV

£499

Level-ll with 4K RAM
Improved graphics, print
formatting, and a faster cassette
transfer rate are featuresrof
Level-Il BASIC.

Level-i! with 16K RAM

A combination of 16K RAM and
the powerful Level-Il BASIC
produces a system capable of

handling most demands.
COMPLETE WITH

KEY BOARD ONLY | Gi*uoscaror

DISK SYSTEM as snow
MICROPOLIS S100 disks K byt

M ™ 1A Iwarel £649
Additionat 315 K bytes dnves a
Cables and reguiators for 2 disk system €41

PRINTER a w:
ANADEX DP800O
80 1

BOOK SHELF

LOW PRICES FAST SERVICE

Vol 0 The Begtnner's Book

Vol 1 Basic Concepls —

Vol 2 Some Real Products (June
1977)

Microprocessor series, by Rodney
Zaks C201 From Chips to Systems
;207In\ev!acmg Techniques
Microprocessor Systems Design by
Edwin Klingman ISBN 0-135-81413-8
(1977) 480 pages hard cover

CMOS Cookbook by Don Lancaster
6800 Assembly Language
_Programming -

6800 Software Guide & Cookbook
from Sceib:

ADDITIONAL SOFTWARE FOR
SORCERER PLUS DISK SYSTEM
CPIM operating system €345

CP/M with C BASIC {Compuieciintarpreter) £235

FORTRAN 80
COBOL BO E4s0
MICROPOLIS X CON N
BASIC PAYROLL

2 INTS RECEIVABLE

PACKAGES
AOM DGE
COMPUMAX PERSONNE

8080A Bugbook Interfacing &
Programming by Rony. Larsen &
Titus (1977) 416 pages

Z80 Programming for Logic Design
by Adam Osborne

Z80 Microcomputer Handbook by
William Barden

Structured Programming & Problem
Solving with Pascal

ISBN 0-138-54869-2 (1978) 365 pages
by Kieburtz “"When will your
microcomputer speak Pascal”
BASIC Computer Games —
Mlcvocompurwpdmon

Best of BYTE Vo! 1(1977) 376  pages
Best of CREATIVE COMPUTING

Vol 1(1977)326 pages

Vol 2(1977) 323 pages

"MOI OTHELLO Game for 2 piayers

£99
each

£6.90
£5.90
£7.20

Z-80 cpu board. Featuring

[ ATARI VIDEQ SYSTEM (save ) e

The Best 200 Games plus REDUCED TO £139

8080 Software Guide & Cookbook
from Scelbi

80B0 A/8085 Assembly tanguage
Programming

on NASCOM 1 cassette
MOI MINO PILOT powerful text
editor and interpreter in 2 KB!

£13.90 each

PET COSTS LESS
AT COMP andit's
a pedigree (rre sss0>

The No. 1 Personal Computer

in the U.K.

Aftordable £499 SAVE
+var  £50

for the first time user and

the protessional check out

the PET, the world's most

poputar personal computer.

8K

COMPUTER
COMPONENTS

(PART OF THE COMPSHOP LTD GROUP)

For technical and sales literature send SAE to
COMP COMPUTER COMPONENTS (Exidy UK Sales).
Freepost, 14 Station Road, New Barnet, Herts.
Tel: 01-441 2922 (Sales) 01-449 6596

UK POWER SUPPLY — £9.90 . var
Simple faf/z‘—

ATTENTION! Savesso oo
TRS 80 & APPLEII USERS “<:

16K UP  naLr NORMAL £99
GRADE KIT PRICE + VAT

ITHACA AUDIO

LIFETIME
GUARANTEE

S-100 bus products
from the experts.

= On board 2708 EPROM

« Power-on jump. « Selectable wait states
* 8080 or Z-80 1/O addressing modes

* 2.0 MHz or 4MHz. * DMA

« Power: 8v 1 Amp, + 16v 100mA,
Bare printed circuit board £26.25
Assembled and tested 2 MHz £130.00
Assembled and tested 4 MHz £150.00

16v S0mA.

8K Static RAM board

Featuring: « Memory protect. = Power on clear.

*» Selectable wait states. # Two independent 4K halves. # Fully buffered
» Uses 2102L-1. « Power requirements: + Bvoits 1.4 Amps.

Bare printed circuit board £17.90

Assembled and tested (450nS) £110.00

Assembled and tested (250Ns) £130.00

NASCOM IMMEDIATE
EXPANSION S100 from COMP
—strongly recommended

The only available $S100 motherboard kit (fully bufferzd) that
plugs directly into your Nascom. Designed for the insertion
of S100 boards (e.g. Static RAM, EPROM and discs etc.).
S100 Motherboard/Buffer £47.50 Motherboard
(Complete kit + documentation) comes complete

. . with 2K Tiny
Suitable 8K Static RAM Memory £4+2& £110

Basic On
(fully assembled tested and guaranteed) cassette.

TAKE ADVANTAGE OF CUR
SHORT DELIVERY TIME

Telex: 298755 All prices exclusive of VAT
ADD £6.00 FOR SPECIAL DELIVERY ON LARGE ITEMS
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This superb argan — buddihe first working ~ectidn for justover LTG0 Fuli specilication
our catalogue

A range of highly attractive knobs 15 descubed m our catalogue Our prices are very
attraciive too!

A quality renge of Butish made electrical accessonies plus 3 How to book D
your own home work with ¢t 2 See_. t pgds 1291t 13,4.

Mobile amateur radlo, TV gnd FM aerials plus o1s of accessories are descnibe
catalogue

A puise width rain canmolier for smoota “law runming plus n2ra braking and

Awi Ny f i 3 it tal € b it details
el TR EGi taction details 1n our catalogue wide range of disco accessories at marvelleus prices Our catalogue has alt the de!

n Y YYYY Y
AAAAAAAA

Acd-on bass pedal un-l for organs Mas exc:llent bass guitar stop for guitansts
iment nour

INTIEPLIN

ELECTRONIC SUPPLIESLTD

All mail to:- - e . Moick
P.O.Box 3, Rayleigh, Essex SS6 8LR. SERS rhron Mk 11
Telephone: Southend (0702) 554155. X - ~

Shop: 284 London Road,
Westcliff-on-Sea, Essex.

(Closed on Monday).

Telephone: Southend (0702) 554155.

The 3800 syntheziser. br.dd it yourself at a tracwon of the cost ¢t one zeady-made with

| Touch coerated rhythm generator, the ~"Drurrsette’ Conshucnan details 25p (Leaflet
tisspecilication “ull deas in our cataloguas

MES49} Specihcatian in our catatogus

A si.perd technical buckzhop in your homel At vou need 1s 0wur catzlogua Post the
cousen nowl

A w Post this coupon now for your copy of our I
ez mM arseve I 1979-80 catalogue price 75p. I
. o iy l Please send me a copy of vour 280 page catalcgue
m@@ﬂ_‘ﬂm ectror mpone as soon asitis published (8th Jan 1979) lenciose l
o I 75p butunderstand thatif'lamnot completely |
3 Wi satisfied | may return the catalogue to you within
e e ' 14 days and have my 75p refunded immediately '
P Ifyoulive outside U K send £1or ten International
RAEA I Reply Coupons I
hundrec d
o | |
trery f NAME
ble dat l l
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wsletle ] I
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e 1 | I
A e 4 63-key ASCIl Leyboard with 625.lime T intertace 4 sage mermry and i ETI579 |
micrprocessor mterface Cesils in our catalogue l






