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H R 0 M A I H I | 5 0 0 0 All kits also avallable as separate packs (e g
P CB component sets hardware sets etc |

5 CHANNEL LIGHTING EFFECTS SYSTEM

Prices in FREE CATALDGUE

COMPLETE KIT
ONLY

£49.50 + vam

This versatile system featured as a constructional article n ELECTRONICS TODAY INTERNATIONAL has 5 trequency channels with individual level controls on
each channel Control of the hghts 1s comprehensive to say the least You can run the unit as a straightforward sound-to-hght or have 1t strobe all the lights at a
speed dependent upon music level or front panel control or use the internal digital circuitry which produces some superb random and sequencing effects Each
channel handles up to 500W and as the kit 1s a single board design wiring 1s minimal and construction very straightforward

Kit includes fully fimshed metatwork fibreglass PCB controls wire etc — Complete nght down to the last nut and bolt!

E11 5 CHANNEL UGHTING EFFECTS SYSTEM

MPA 200 100 WATT (rms into 8 Q) MIXER/AMPLIFIER

COMPLETE KIT
ONLY

£49.90 + vam

Featured as a constructional article in ETi the MPA 200 1s an exceptionally low priced — but professionally fimshed — general purpose rugged high power amplhfier 't features adaptable
input mixer which accepts a wider range of sources such as disc, microphone guitar ete There are wide range tone controls and a master volume control Mechanically ¢ne MPA 200 1s
simplicity itself with mimimal wiring needed making construction very straightforward

The kit includes fully finished metalwork fibre glass PCBs controls wire etc — complete down to the last nut and bolt

Parts to bulld power amp module (mc. PCB  Custom designed toroidal transformer with Parts for power supply only
res caps s/cetc) £10.60 + VAT, mounting clamp £10.50 + VAT. (caps, rects., fuses, F. holders) £3.40 + VAT

TRANSGENDENT 2000
SINGLE BOARD SYNTHESIZER

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

The TRANSCENDENT 2000 1s a 3 octave instrument transposable 2 octaves up or down giving dn effective 7 octave range There 1s portamento pitch bendmg a VCO with shape and pitch
modulation, a VCF with both low and tugh pass outputs and a separate dynamic sweep control a noise generator and an ADSR envelope shaper There s also a slow oscillator a new pitch
detector ADSR repeat, sample and hold and special circuitry with precision components to ensute tuning stability amongst its many features

The kit includes tully fimished metdlwork fully assembled sold teak cabinet fitier
sweep pedal protessional quabty components (all resistars exther 2% metal oxide or
1% metal tnmt) and it really is complete — right down to the last nut and bolt and
fast piece of wire! There 1s evena 13A plug in the kit — you need buy absatutely ro
mare parts betore pluqging 10 and making great music! Virtually all the componenrs
are on the one professional quahty hibreglass PCB printed with component locators
All the controls mount directly on the main board all connections 16 the board are
made with connector plugs and contruc tion 1s so simple 11« an be built easily in a tew
evenings by ainust anyone tapable of neat soldering’ When fimished you will
possess a synthesizer comparable n performance and quabity with ready built uni®s
selhng for between €500 and £ 7000

. DH(}CLL)\Vnﬂ VCO

COMPLETE KIT
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?

Cabinc;l ;24.3"1 1‘5.7“’)(4.'8:‘; (l..l) 3.‘4“"("10“;) N ~
p”W[”I””” ORDERING INFORMATION
AND MORE KITS ON PAGE 8
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FREQUENCY RANGE 88-108 Mhz
$450 s, | e = MPA30
STEREO S BANDWIDTH 250 kHz
FM TUNER P\ :‘o& we SPURIOUS REJECTION 50 dB xﬂm:““’“
Fl':ted l‘“tkhl 3 A e SELECTIVITY + 400 kHz 55d8
CLPOGUES AED AUDIO OUTPUT (22 5 kHz deviation) 100 mV _ Enjoy the quality of a ) £3.35
£26 I4 \ STEREQ SEPARATION 30 0B magnetic cartridge with your +36p p&p
£26.14 | SUPPLY REGUIREMENTS 1030 GomA man | frerinhCly G LRl vene
__AERIAL IMPEDANCE S 75 ohms amplifier enabling magnetic cartridges 10 be used where facililies
DIMENSIONS 240mm - 110mm - 32mm exist for the use of ceramic cartridges oniy
The 450 T a a -— - e Nl oo . ] ; | 7 SENSITIVITY 3 5 mV for 100 mV output
e uner provides (nstant programme selectron at the touch of a button ensuring accurate tuning of 4 pre-selecle
:lahons, any of ';"E?h may be altered as often as you choose, simply by changing the settings of the pre-sel controis FSYBAMIER wé(‘)hi::‘f U CL) (e B9 (B 10
t lud i« 1 itched -
eatures include input stage. Vari-Cap diode tuning Switched AFC LED Stereo Indicator INPUT IWPEDANCE _ 0 K ohms
St 30 | OUTPUT POWER 7 Watts RMS B 18 t0 30 V—re earth
ereo [ LOAD MPEDANCE aToreTa DIMENSIONS 110 50 zmm Ginc O
COMPLETE - t TOTAL HARMONIC DISTORTION Less than 5% (Typically 3%)
D10 FREQUENCY RESPONSE 50 Hz 1o 20 kHz + 3dBs
CHASSIS TONE CONTROL RANGE + 12 dBs a1 100Hz and 10kHz PA1 2 @\ .
3 SENSITIVITY 190 m¥ for tull outpul £8.75
£2|.57 INPUT IMPEDANCE 1 M ohiys | STEREO J y + 35p p&p
+56p pip 74 Tw AM.S. TRANSFORMER REQUIREMENTS 22 V.A.C rated at 1A PRE-AMPLIFIER
DIMENSIONS The PA12 Stereo Pre-
(Less controls and panel) 200mm 130mm 33mm Amplifier chassis is desigiivd dand ieconmended for use with the
AL 20/30 Audio Amplifier Modules, the PS12 power supply and the
The Stereo 30 comprises a complete slereo pre-amplifier, power amplifiers and power supply. This, with only the addition T538 Transtormer Features inctude on/off volume Balance, Bass
of a transtormer or overwind will produce a high quality audio unit suilable for use with a wide range of inputs « e high and Treble controls. Complete with 1ape output
quality ceramic pick-up, stereo tuner. sfereo tape deck etc Simple to install. capable of producing really first class results, FREQUENCY RESPONSE 20 Hz-20 kHz (—3dB)
this unit 1s supphed with full 'nstructions, biack tront panel, knobs, main switch, luse snd fuse holder and unwersal BASS CONTR
mounting brackels r S oL + 12 dB at 60 Hz
| TREBLE CONTROL + 14 dB a1 10 kHz
% INPUT IMPEDANCE 1 Meg. ohm
TPUT POWER 25 Watls RMS —— -
Also d 25W gLLJJPP\?V & 0ms0 INPUT SENSITIVITY 300 mV
AUDIO LOAD IMPEDANCE 816 ohms - %Z%S_Tv% - __—b0d8
AMPLIFIER TOTAL HARMONIC DISTORTION Less than 1% (Typically 06%) 'v—nA /N :’iLTO =658
MODULE FREQUENCY RESPONSE 20 Hz 10 30 kHz - 2 dBs $ E ‘-0“1 TC SR + 2048
15 Wates RMS SENSITIVITY 280 mV for full output APE OUTPUT IMPEDANCE 25 X ohms
MAX HEAT SINF TEMPERATURE 40°C FIREERLE (EdaIm = BOGET o Bl
£5.27 +35p p&p  DIMENSIONS 103mm - 64mm - 15mm
This high quality audic amplifier module is for use in audio equipment and stereo amphifiers and provides outpul powers up Ps12 PO WER SUPPLY MODULE
1 1%
1o 25 RMS with distortion levels below 0 1% Power supply for AL20A-30A.
PA12 8450 etc.
Alao 35w | OUTPUTPOWER =B MR3SIWatl S TRM S e | Transformer T538. o
3 nM.S SUPPLY 40-60 V -
AUDIO NS -3 "LOAD IMPEDANCE 8-16 ohms gp'“":-gc‘/?/“?‘ge ‘522203‘6\/ P
AMPLIFIER i 'l TOTAL HARMONIC DISTORTION Lessthan 1% (Typcally 06%) a“ "’(‘)’x A e"njegnel o a0l
MODULE FREQUENCY RESPONSE 20 Hz to 30 kHz - 2 dBs m"p‘:n I {oe up
£7 92* SENSITIVIT_V 280 mV tor full output Output Current 800mA L ’ \
o MAX. HEAT SINK TEMPERATURE 90°C - maximum }
SEERE DIMENSIONS 103mm - 64mm - 15mm Dimensions 60 - 43 + 26mm.
The ALBO is similar in des:gn to the AL60 above and ¢s of the same high quality but provides outpul powers up to 35W with £2 1 3
distortion levels below 0 1% o
+ 35p p&p.
AI_250 125w rus. OUTPUT POWER 125 Watts RMS continuous
OPERATING VOLTAGE 50-80 V BP124 SIREN ALARM  5WATTs —
LOADS 4-16 ohms MODULE
AHPLIFIER — e ————
FREQUENCY RESPONSE 1;.") :‘10102‘2{:::: measured American Police screamer
- SENSITIVITY FOR 100 WATTS — powered from any 12 volt supply
Q/P AT 1 hHz 450 mV into 4 or 8 ohm speaker
INPUT IMPEDANCE 33 K ohms B ideal for car burglar alarm
TOTAL HARMONIC DISTORTION freezer break-down. and
50 WATTS into 4 ohms o |'/= other security purposes
50 WATTS into 8 ohms 0 06%
ote
£19.24% uopen - ONLY £3.78
This unit, designated AL250, +s a power amplifier providing an output of up to 125W RMS, into a 4 ohm load 35p p&p.
MAXIMUM SUPPLY VOLTAGE oV
ALSOA 10w POWER OUTPUT for 2% THD 10 Walts RMS MAG60 HI-FI AMPLIFIER KIT
AUDIO R.M.S TOTAL HARMONIC DISTORTION Less than 25% Bulld you own top quality amplifier, save yourself pounds The
AMPLIFIER LOAD IMPEDANCE 8-16 ohms MAGO kit comprises the following Bl-kits modules, 2 - AL60 amps,
1 PA100 pre-amp, 1 SPM80 siab. power supply. 1 - BMTBO
MQDULES INPUT IMPEOANCE 100 K ohms transt. giving 15 watts RMS per channel STEREO. All modules
FREQUENCY RESPONSE 50 M2-25 kHz + 3 dBs covered by the BIL-PAK sahs'achor;‘ or money back guarantee
SENSITIVITY 75 mV for full output Details ot lhe above modules are in this ad
£4.26 155 psr DIMENSIONS Tamm  63mm - 28mm frice €38.00 + 62p p2e.
These low cost 10 watt moduies offer the utmost in reliability and performance, whilst being compact in size TC50 KlT
A beautifully designed genuine TEAK WOOD veneered cabinet
sPMao INPUT A.C VOLTAGE 33-40V to put the protessional !oucahes tg your h;)(me bu-l(t: amplqﬂerv Full
o sel of parts incl. Front &4 Back Panels. Knobs hassis, Fuses.
STABILISED OUTEUTO.C_YOLTAGE 331Vinomnal Sockets. Noen. elc Ideal for the MASO Size: 425mm . 290mm
OQUTPUT CURRENT t0 mA-1 5 amps
POWER SUPPLY D53 95mm
OVERLOAD CURRENT 1 7amps approx. o Price £22.44 + 86p p&up.
£4.95 35p p&p DIMENSIONS 105mm - 63mm - 30mm R
Designed 10 power two ALEOS at t5 Watls per channel simultaneously Circuit Techniques include full shon circuit
protection. T538 For use with $.450 AL30A MPA30
Order No. 2036 Price: £3.60 + 55p p&p
T2050 For use with Stereo 30
PA1 00 FREQUENCY RESPONSE 20 Mz to 20 kHz - 1 dB . Order No. 2050 Price £3.66 + 55p p&p
TOTAL HARMONIC OISTORTION Less than |f/g(TyDICa”¥ 07%)| BMTBO For use with ALBO SPMBO
STEREO T SENSITIVITY 1 TAPE 100 mV/100 K ohms | For an Order No. 2034 Price: £6.08 + B6p p&p
PRE-AMPLIFIER s Y4 INPUTS 2. RADIO TUNER 100 mV/100 K ohms } output BMT250 For use with AL250
~(W 3. MAGNETIC P U 3 5mVy/5 K ohms 250 my (Z)E’de(;No. 2035 0 Price: £7.14 + £1.10 p&p
ot 140. For use with AL
h 1
» FQUALISATION w?‘:) l"("x (io 2:?}:;0"‘ Order No. 2040 Price: £5.85 + B0p p&p
-~ .‘ 2041 For use with ALBO, AL120 and AL250
X BASS CONTROL RANGE + 15dBs at 15 Hz Order No. 2041 Price: £7.85 + 86p plp
TREBLE CONTROL RANGE + 10-20 dBs at 15 kHz
SIGNAL/NOISE RATIO Better than 65 dBs (All inputs)
EIB 05 INPUT OVERLOAD Better than 26 dBs (All inputs) CASES
+40ppLp | SuPPLY 20 to 40 V ‘;5:: 33, ?ﬁ x 23 xdacm d:s;g;\e‘dlmimly for use with m"Fsto J’OhAuTg
L —— —— m but has proved very helpful to home constructars. Fitted with soli
DIMENSIONS 300 - 90 - 33mm (less controls) | | \0 tront and back 0/n 139 £6.69 + p&p 70p.
A top quality stereo pre-amplifier and tone conlrol unit. the PA100 provides a comprehensive solution to the front end ;rhiAhKo:‘g’c‘:ﬁsﬁui?mx“?:;"":P' use ‘”":‘,.ALGO/MKiO Audio Kit. Useful for
g an amplifier sleeve has no front or back
requirements of stereo ampiifiers or audio units The six push button selector switch gives a choice of inputs together with panel 0/n 140 £7.87 + p&p 85p.

two filters for high and low frequencies
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Professionals and Enthusiasts from BI-PAK

ADAPTORS
AC-0OC enables a large range of battery p radios,
calculators to be run oft the mains. (220- 240v AC). Switchable for [
3v-Bv-Gv-12v, Current rating 300MA. Polarity reversing switch. Universal
plug incorporated. 6/n 137 £4.05 p&p 35p.

DC-OC for use in all cars, boats, etc, with pos, or neg. earth for a regulated
output of 6, 7.5v or 9voits DC at 300MA. For radios. recorders etc. o /n 138.
£3.15 p&p 35p.

CROSSOVER NETWORKS

AL1 20 50VWV | output POWER 50 Watls R.M.S
SUPPLY 70 Wat

AUDID LOAD IMPEDANCE 6 o

AMPLIFIER . B16ohms

(With integral TOTAL HARMONIC DISTORTION  05' Max (Typicaily 02

heat sink and FREQUENCY RESPONSE# 1dB 25Hz-20kHz

ST el SENSITIVITY 500my

protection)

£12.91 MAX HEAT SINK TEMP 45 deg. C

. DIMENSIO 1
3 b 350 NS 92 x89x49 mm
Introduced to fullill the-demand for a fully protected pawer amp. capable of driving high quality speaker systems at up to 50w

with distortion levels below 05% Ideal for domestic use
ponents ensure CONliNuOUs operation at high output levels

Discos. P.A. systems, elecironic organs etc. The generously rated com

2-WAY channels for high and low frequencies to correct speakers — high to
tweeters, low to wooters. Compiete with instructions. Frequency: 3.000Hz
o/n 1904, £1.24 plp 35p.

2-WAY for B ohms speakers up 10 30 watts. Frequency: 3KHz o/n 1905,
£1.85 p&p 35p.

SPM 1 20 STABILISED POWER SUPPLIES

SPW120/45

SMP120/55 “9 i

SMP120/65 AL
-

£6.52 NS

p&p 3S5p N

AC INPUTS
SPM120/45
SPMi20/55
SPM120/65
QUTPUT CURRENT
RIPPLE

40-48v
50-L5v
60-65v
2 5A

1A 100mV
2A 150mv

3-WAY tor 8 ohms speakers up to 30 watts. Frequency?: BOOHz and 4 5KHz
o/n 1906. £3.32 p&p 35p.

MICROPHONES
OYNAMIC CASSETTE
For equipment requiring a high quality microphone. Sturdy. solid moulded
body in black with neat chrome surround  Pick-up pattern is omnidirectional
On/off switch, 1 metre of tough lead with floating 2.6 and 3.6mm plugs.
Matching mouided strut. impedance 200 ohms. Sensitivity: 90dB. Frequency

SPM 120 1s a f:xed voltage stabiliser available with an output voltage of either 35v. 55v_ ot 85v. Designed primarily for use in
apphcations the stabiliser which provides output currents up to 2 5A opetates direct from a mains transformer requiting only the
addition of 2 Electrolytic capacitors to complete the s/c ptotection

90-10,000Hz. Size: 20mm dfa. x 120mm 0/n 1326. £1.80. p&p 35p.

OYNAMIC MICROPHONE
Superior quality portable cassette recorder mike with built-in remote control
switch and lead, fitted with 5-pin 240" DIN piug {remote switch} and 3-pin DIN

GE100 Mk2.

10 CHANNEL MONOGRAPHIC

EQUALISER w
£22.50 w
p&p 350

Control Range
Dynamic Range
Maximum Qutput
Frequency Response
Power Supply

Voltage Handling Input
TAD

+12d8

10d8
- 15d8
30Hz-20KHz 1+ 1dB!
15 0 15v
3vRMS
005"

plug Provides a direct replacement for those supplied with
recorders Wuh derachable stand. Omnidirectional. Impedance: 200 ohms.
Freq. response: 100 to 10,000Hz. Sensitivity: 79dB at 1.000Hz. o/n 1327.
£2.98 p&p 35p.

RE-317: DYNAMIC MICROPHONE

Highly sensitive. high-grade desk or hand mike suitable for use with many
popular cassette decks. Incorporates on/ot switch and 1 metre lead with
moulded standard jack plug. Complete with desk stand. Omnidirectional
Impedance: 5,000 ohms. Freq. response: 100 at 12,000Hz. Sensitivity
—7dB at 1,000Hz}). 0/n 1336. £4.48 p&p 35p.

Only 155mm x 65mm x 50mm including the 10 x 10K
positioned above the circuilry In the frequency range of 3
which has its frequency marked on the circuit board. The

1in slider potentiometers and knuds which are mounted on a hoatt

tHz to 20KHz you can cut and boost + 12dB with the 10 siiders each of
GE 100 has numerous uses incluting mixers. P A systems and discos

will also yreatly improve the sound reproduction of your existing audio equipment Power Supply for GE100 o/d SG30 3 80

TIONAL CARDIOID

Powered by a 1%v baitery located within the aluminium body. Satin sitver
finish with tront disc protection to the diaphragm housing On 7/ Off switch. Also
with Busy type windshield. "U’" bracket and stem and extremely supple cable
Consumption: 0.2mA trom 1Yiv battery providing approx, 8-10,000 hours
continuous life. Impedance 600 ohms. sensitivity: 70d8. Frequency

VPS30

REGULATED VARIABLE
STABILISED PDWER SUPPLY

£8.20

“HAl

AC Input Maximum
Voltage Regulation
Regulatec Current

25v
2-30v
0-2A

Incorporating short circuit protection

30-16:000Hz. Size: 23mmdia + 26 7mm. o/n 1329. £14.40 p&p 35p.

UNIDIRECTIONAL CARDIOID

Dual imp. 600 and 50,000 ohms. Response 50 to 14 ,000Hz. Sensitivity
54dB at 50K /ohms. Size: 1%’ dia x 6%°* long. Weight approx. 180gm. o/n
1328. £12.32 p&p 35p.

plp 35p

This NEW versatile Regulated Variable Statnlised Power Supply with short circuit protection and current imiting s a must for
electionics enthusiasts. It wncorporates adjustable voltage from 2v 30v with a current fimiting range ot 0 2A With this mad
there ss no need 10 build a separate power supply tor each of your projects. witn the simpie addition of a transtormer to « 2033
O tmalo.d 1310 or 1305) plus a suitable shunt a voltmeter lo/d 1311 or 13061 a 4700hm pot (o d 18961 a 4K7 pot (0 d
1899 1t can be used agan and again as a self-contained bench power supply eliminating the use of batteres and thus saving

TANDS
GOOSENECK CHROME FLEXIBLE HOLOERS
Length 320mm o/n 1333, £2.70 p&p 35p.
Length 515mm a/n 1334, £3.83 p&p 35¢p.
FLOOR STAND Heavy ghrome. Stow away feet with rubber ends for
maximum stability. Draws to a height of 5’ maximum on 1335 + £10.89 p&p

it s! 3
BOOM ARM for use with the above stand. Heavy chromed metal. 1t gives 30"
FREQUENCY RESPONSE 20Hz 10 20kHz ¥ 1dB reach from the stand. 0/n 1337 £10.35 p&p 70p.
PAzoo TOTAL HARMONIC'DISTORTION Less than 1% {Typcally 70 e
WINDSHIEL! VERS
STERED SENSITIVITY -1 TARE 100mV 100 K ohms  For an 0/n 1331 Medium per pair £1.35 plp 35p 0/n 1332 Large per pair £2.03
PRE-AMPLIFIER INPUTS 2 RADIO TUNER 100mV 100 K ohms  output p&p 35p.
. g [ 3 MAGNETICPU 3 5mV 50 K ohms 500mvV
3 ’w EQUALISATION Within - 1dB from
) &'S\W 20Hz 1o 20kHz Aunlo I'EADS
!’r“r BASS CONTROL RANGE 15dBs at 75Hz 107 FM indoor Ribbon Aenal £0.68°
113 3 5mm Jack plug to 3.5mm jack plug Length t.5m  £0.84"
TREBLE CONTROL RANGE - 10-20dBs at 15kHz 114 5pin DIN plug 10 3.5mm. Jack connected
SIGNAL NOISE RATIO Better than b5dBs (Al inputs! 108 \;p_msoi’.i"&f: Langah; Sm £0.95°
= pin lug to 3.8mm. Jack connected
£18.61 NPUT OVERLOAD Better than 2dBs [All inputs) 1o pins 184 Lgengm 1.6m ¢ £0.96°
p&p 40p SUPPLY 35 10 706v 116 Car gerial extension. Screened insulated
lead. Fitted plug & ski £1.24°
D/MENSIONS 300 + 90 » 33mm lless controis! 117  AC mains connecting lead for cassette
racorders & radios. 2 metres £0.76"
The PA200 15 basicaily out popular PA100 Modifications have been made 1o make it compatible with the higher output AL120 and e :e‘;";‘p?"::‘:;:’c';o&'i%“" stereo L
AL250 amplihiers 119 242 pin DIN plugs to stereo jack socket with attenua- ’
0 tion network for stereo headphones. Length 0.2m £1.01°
1 Car sterea connector. Variable geometry
HEADPHONES M ETERS plug to fit most car cassetie, 8 rack
A top quality headphone with cushioned earpads and cartridge & combination units. Supplied
headband. Separate balance/volume controls Stereo or Miniature Balance & Tuning Meter with inline tused power lead and instructions £0.68
Mono switch. Impedance: 8 ohms Frequency 30- Miniature Moving-coil meter for stereo balance indicator e 7 220 123 6 6m Cotled Guitar Lead Mono Jack Plug
18.000Hz. o/n 884. £9.78 p&p 70p tuning indicator for FM or simitar application. Pointer at 10 Mono Jack Plug Black £1.62°
A brilliant compromise between pnce and performance centre indicates zero or nuil position. Robust construction 124 3pin DIN plug 10 3 pin DIN plug. Length 1 5m £0.84°
Superb stereo rep! for to Hi-F1 Sensitivity: 100—0—100MA. Dimensions 23 x 22 x 26mm 125 5pin DINplug 1o 5 pin DIN plug Length 1.5m £0.84
Impedance B ohms. Frequency 30 15 000Hz. o/n 885. 0/n 1318. £2.11 p&p 36p. et 126 5pin DIN plug to Tinned open end. Length 1 5m £0.84
£4.95 p&p 50p. - 127 5 pin DIN plug to 4 Phono Plugs
All colour coded. Length 1.5m £1.46°
128 5 pin DIN plug to 5 pin DIN socket Length 1 5m £0.90°
128 5 pin DIN plug to 5 pin DIN plug mirror
BIB Balance and Tuning Meter ! 130 7 5 O plog 16 2 pin DIN infing socket. Length 5 £0.76-
- b
HI-FI ACCESSORIES o o o S W ( 131 5pin OIN plug to 3 pin DIN piug 184
. Dimensions: 45 x 22 x 34mm. o/n 1319. . IS &5 ALengtt JINSH €083
Parsllel Tracking GROOV KLEEN £2.16 p&p 35p == e ‘ 132 2pin DIN plug to 2 pin DIN socket Length 10m £€1.10°
The very latest in automatic record cleaning. Designed to suit . : 133 5pin DIN plug to 2 phono plugs
all modern single play decks. Simple to fit, it is extremely Connected pins 3&5. Length t.5m £0.84
efficient. Complete with two types of base and three height 134 5 pin DIN plug to 2 phono sockets
extensions. o/n 8101, £3.97 p&p 35p. Connected pins 3&5. Length 23cm £0.76"
Cassette Tape Editing Kit o 135 5 pin DIN socket to 2 phono plugs
Enables cassette tapes to be edited and joined easily. quickly Miniature Level Meter - - Connected pins 3&5. Length 23cm £0.76
and accurately. Kit comprises Tape Splicer %' (3. 2mm). 2 Moving coil. for accurate level indication for tape recorders. === 8 136 Coiled stereo headphone extension lead
Precision Tape Cutters. Tape Piercer. 9 Seif-adhesive Labels amplifiers, etc. Neat design, rugged construction will E— Black Length 6m £1.97°
Reel of Splicing Tape. 3 Winders and removers and withstand five times rated vaiue. Sensitivity: FSD. 200UA - 178  AC mains lead for calculators etc £0.54
instructions, all in a handy wallet. o/n 811. £2.59 p&p 35p. | 0dB 130UA. Dimensions. 23 x 22 x 26mm. o/n 1320. All prices inc. VAT
GROOV-STAT £3.02 p&p 35p. M —
The BIB Groov-Stat static reducer neutralises the static charge i
on records and other plastic surtaces. 0/n 8103. £5.89 p&p
35p.
Cassette Head Cleaner [ ]
Essential for cleaning of tape heads. capstans and roilers
Pack contains Tape Head Applicator and tape head polisher Vu Meter |
toals. Plus bottle of special tormula cleaning lurd and full | Calibrated —20 to +3 and 0-100%. making it suitable for |
instructions. o/n 832_ £0.72 p&p 35p. use as a recording level meter or as a power output indicator
Sensitivity. 130uA. Dimensions 40 x 29vm, o/n 1321. DEPT. ET|7, P.O. Box 6, Ware, Herts.
£2.16 p&p 35p. »,

Components Shop: 18 Baldock Street, Ware, Herts.
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(A DIVISION OF GOTHIC ELECTRONIC COMPONENTS LTD) M AIL

PO Box 290 TELEPHONE:. ORDER

8 Hampton Street

ELECTRONICS Birmingham B193JR 021-233-2400 ONLY

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS Electrolytic Can Type Ordér Code Miniature Low Value Order Code
Electrolytic Axial Leads Ordercode Hugh Ripsle, IEC Grade 1. Low ES.R.  Cap HR +uF + Volts Polystyrene, Axial, 1% Tol, > 63V D.C. Wkg Cap 424
10% 10 +50% Tol Cep 015 + uF + V do. Supplied complete with Vertica Fixing Clip Ceramic Plate, Radial, Low K, 1.8pF -8 2pF +.25pF Tol, 10-330pF -2% Tol. 100V D C. Wkg Cap 632
25 40 63 2200 uF 16V Ripple 1A @ 85°C 1.4A @ 50°C 166 Ceramic Plate, Radial, Med K, « 10% Tol, 100V D.C. Wkg Cap 630
4700 uF . 16V 2.6A 3.6A 184 Ceramic Plate, Radial, High K. ~20% to +80% Tol, 63V 0.C. Wkg Coap 629
10000 uF 16V 58A 8IA 222 + Value
D T3 A 5 pF |424 632 630 €29 | oF |424 632 630 | 629 632 €30 629
2200uF 25V 138 18A 7% 100[ 16 5
4700 uF 25V 46A 6.9A 2m B 120 16
10000 uF 2%V 8.0A 1.2A 264 B 15¢ 16
22000 uf 25V 128A 179A 438 180 16
10004F 4OV 094 12a 168 220/ 16
2200 uF 40V 24A 33A 188 270 18
4700 uF aov 56A 718A 23 330 18
10000 uF 40V 9.2a 12.8A 367 390 18
1000 uF 70V 18A 2 5A 190 470 18
2200 uF 70V 4.0A 56A 235 s60 16
4700 uF 0V 7.5A 10.5A 376 680 16
1000 uF 100V 4.0A 56A 222 820 16
2200 uF 100V 1.8A 10.9A 346 1000 16
1200 16
1500 18
1800
2200
2700
3300
3900
4700
5600
6800
8200

Nowoownw®®

Electrolytic Radial Leads Order Code
10% 1o +50% Tol Cap 032 + uF + Voits

F vdel63| 0 | 6 35 | 40 | 50 | 63

Tantalum Bead Order Code
20°% Tol Cap PR + uF + Volts
10 16 25 35

LR R R e e R

Polyester Radial Leads Order Code

Dippec Type, 120% Tat, = 250V D.C Wkg. C280/352 Style Cap 352

Moulded Type, - 10% Tol. 2100V D.C Wkg. 10.2mm Pitch Centres Cap 360

Moulded Type, +10% Tal, 100V D C. Wkg 7 8mm Pitch Cenires Cap PHE280
¢+ Value

Snounoono®

F 352 PHE280 F {352 | 360 PHEZ280

|10

Trimmers QOrder Code Order Code
250V D.C Wkg. Film Dielectric, Miniature 500V D.C. Wkg. C004 EA Tubular Type
14 b Cap 808 A 8 - 3.8pF 48 Cap 8023

2 Cap 808 B 8 6.8pF 48 Cap BO2 6

2 Cap 808 C 1 13¢F 61 Cap 802 12
55 29 Cap 808 D 17187 62 Cap 802 18

COBDD A NN DD

CASES VERO ELECTRONICS PRODUCTS HARDWARE Order Code

Smail Desk Console x5 1" pltch Veroboard 59 VEROQ 21069
Smail CCo ol eR Boss Industrial Mouldings 5 1" pitch Veroboord VEROD 210720 D.1.L. Sockets
ope Front Console, Recessed Top 257 k1" 1" puteh Veroboard (5) VERO 21076C 8 Pin Low Profile Socket Tin DIL SKT 8
ABS Base. C'W Brass Bushes, In Orange 3.75' x 5" 1" pitch Plain Board 54 VERO 21078€ 14 Pin Low Profile Socket Tin Dil SKT 14
Ymm Alumsmum Top Panel Finished Grey i@ 682 x 29" 1" pitch V-Q DIP Board VERO 2»&&:5 16 Pin Low Profife Socket Tin DIL SKT 16
0 rder Code G (A Gl VERO 210134 24 Pin Low Profile Socket Gold DIL SKT 24
W161, D96, HIB (57) 186 Case BIM1005 OR Pin Insertion Tool for 040 type pin VERD 21015F 28 Pin Low Profile Socket Gold DIL SKT 28
(2, (BREL, [ B 288 Case BIM1006 O DS Pins 040 (100 VERO 21087G 40 Pin Low Profile Socket Gold OIL SKT 40
S$§ Pins 040 1100) VERO 210178
6mm Board Standoff (100 VERO 21321K
15mm Board Standoft {100} 216/Pack VERO 21322G Heatsinks
19mm Board Standoff (100] 226/Pack VERQ 213230
Plastic Baxes — Boss Industrial Mouldings Verawire Kit {1pen, 2-wire, 25-cambi 378/Kit VERD 21341D Individual Tvpe for 1 x TO5 50°C/W Sink 5F
Verowire Combs (1001 407/Pack VERO 21339F Individual Type for 1 x TO66 10.5°C/W Sink TV2
Verawire Wire (4) 228/Pack VERO 21340G Individua! Type for 1 x T03 7.2°C/W Sink TV3
Order Code Fhp Top Boax, Small, Black 192 VERQ 213170 Individual Type for 1 x T0O126 17 C/W Sink 'rv.:
L112 w62 031 Core BIMZ002 O Flip Top Box, Large. Black 250 VERO 21319J Individual Type for 1 x 70220 17°C/W Sink T

L150 W80 DS0 Case BIM2005 OR
L1890 w110 D60 Case BIM2006 OF

Mouidedt Box and Close Fitting Flanged Lid

ABS Box C W Brass Bushes. and Lid In Orange

Small Desk Consoles — Boss Industrial Mouldings P.C.B. Components

Siope Front Consote, Recessed Top

ABS Base, C/W Brass Bushes, In Qrange
Instrument Case — Boss {ndustrial Mouldings 1mm Atuminium Top Panel Finished Grey
Covers Manufactured trom 145WG Aluminium Ventilation Slots tn Base
Chassis Manufactured from I8SWG Mild Steel

Dalo Pen, Blue Ink, Stow Drying Pen 33PC

Order Corle 4 Fuseholders
W105 D143 H32 (56} 206 Case BIMB005 OR St 20mm x Smm toses

C W170 D143 H32 {561 mn Case BIMBOOS OR

Order Code W170 D214 H32 (82} 375 Case BIMEOO7 OR £.C.B Mounting, Open Type Fuse/H208

W250 D167.5 M 68.5 (Chassis 153mm Oeepl 140 Case BIM3000 OR Chassis Mounting, Open Type Fuse/H20C
All Metal Desk Consotes — Boss Industrial Mouldings Panel Mounting, Screwdriver Slot 3 Fuse/H20PT
Slope Front Console, Recessed Top ¢ fanel Mounting, Finger Release Fuse/H20P

Two Piece All Atuminium Construction ~

. Ventilation Siots tn Rear and Base

Plastic Boxes with Metal Lids — Boss Industrial Mouldings Chaccant 15° or 30° Sloping Front Fuses

Recessed Top Box O White Top Panel, Biue Base

ABS Base. C W Brass Bushes, In Drange A a6 Eann (s

tmm Aluminium Top Panel Fimished Gres Order Code Cuick Blow. Range 100mA~5A Fuse 20

Order Code : se
L85 W6 D29 97 Case BIM4003 OR 1 W102 0140 H28 (511 15 siope 1018 Cose BIM7IS1A S'ow Blow. Range 250mA ~5A A Fuse 20

L1171 W71 Da2 0 Case BIMAD04 OR W165 D211 H33 {76} 15" slope 1350  Case BIM7154A - Rating
L161 W36 D53 82 Case BIM40OS OR W254 0287 H33 {76} 15" slope 1572 Case BIM7156A )

W356 D287 H33 {76) 15 slope 1823 Case BIM7158A Lampholders, Panel Mounting

W102 D140 H28 (76} 30" siope 1018 Case BIM7301A Similar In Style 10 Fuse/H 20P

W165 D183 H28 11021 30° siope 1202 Case BIM7303A Low Voltage Type Suits LES and M/F Bulbs

W254 D259 H2B (102) 30° stope 1672 Case BIM73064A

W356 D258 H2B (102) 30" stope 1823 Case BIM7308A Low Voitage, Red, Amber or Green
Diecast Boxes — Boss Industrial Mouldings Internal Neon 200/240V Red or Amoer
Diacast Box anct Fianged Lid Eurocard Size Desk Console — Boss Industrial Mouidings

al F Sloe Frant Console
Order Code ABS Case, C/W Brass Bushes, In Orange

L113 w63 D31 104 Case BIM5003 NA Imen Aluminium Top Panel, Finished Grey Bulbs, Low Voitage, L.ES.
L152 w82 Ds0 181 Case BIMS005 NA Order Code 6V.036W. 65V, 1W. 14V, 0.75W Bulb LES
L192 W1t3 D61 Case BIM5006 NA W169 D127 H45 (70} 375 Case BIMBOOS OR

RESISTORS
Carbon Film, Fixed

Order Code Skeleton Presets, Miniature Order Code

0.1, E3 values, 100R-IM, Lin. Vertical Mounting Min Preset V.
25W E24 Values IRD-10M, 5% To 18ea  900/100 {Mult 10/Value)  £7.90/1000 IMult 100/Valuel  Res AD™ 0.1, E3 Values, 100R-IM, Ln. Horizontal Maunting Min Preset H
SW. E12 Values IRD-AM7, 10% T 2ea.  1.25p/100 IMult 10/Value)  €10.10/1000 (Mult 100/Value Res RD * Vatue
Value Skelaton Presets, Standard

Vetal Film. Fixed 0.3W. €3 Values, ICOR4AMT7, Lin Vertical Mounting Std Prese: V
0.5W. E24 Values, SRI M, 2% Tot 6 ea 3.80/100 (Mult 10/Value!  £32.40/1000 {Mult 100/Value} Res MR30 0.3W. E3 Values, 100R4M7, Lin. Horizontal Mounting Stet Preset H
2.5W E12 Values 10R-27K, 5% Tot 13ea  7.90/100 (Muit 10/Valuel Res PR5? * Value
Metal Gl i Vaiue Potentiometer, Rotary

etol Glaze, Fined 05w, E3 Values, 1K-2M2 Lin

0.5W, E24 Values. IM-33M. 5% Tol 5.40/100 [Mutt 107Vaiue! Res VR3? 0.25W, E3 Values, 4K7-2M2 Laog.
+ Value
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BARCLAYCARD W VAT INCLUSIVE PRICES

CASH
CHEQUE

B FREEPOST ON ORDERS

W ADD 30p P&P

DIGITAL INTEGRATED CIRCUITS
4000 Buffered C-MOS — High Speed
5 15V "8’ Series, Up to 20MM2

HEF 4000
HEF4001
HEF4002
HEF4006
HEF4007
HEF4008
HEF4011
HEFA012
HEF4013
HEF3014
HEF4015
HEF4016
HEF4017
HEF4018
HEF4019
HEF4020
HEF402)
HEF 4022
HEF4023
HEF4024
HEF4025
HEF4027
HEF4028
HEF4029
HEFA4030
HEF4031
HEF 4035
HEF 4040
HEF4041
HEF4042
HEFA043
HEF4044

HEF4046
HEF4047
HEF404Y
HEF4050
HEF4051
HEF 4052
HEF4053
HEF4066
HEF4067
1HEF 4068
HEF4069
HEF4070
HEF4071
HEF4072
HEF4073
HEFA075
HEF4076
HEF4077
HEF4078
HEF4081
HEF4082
HEF4085
HEF 4086
HEF 4093
HEF4094
HEF4104
MEFA502
HEF 4505
HEFA508
HEF4510
HEF4511
HEF4512

7400 T.T.L.

N7400N
N740IN
N7402N
N7403N
N7404N
N7405N
N7406N
N7407N
N7408N
N7409%
N7410N
N741IN
N7312N
N7413N
N7414N
N7416N
N7417N
N7420N
N7421N
N74250
N7426N
N7427N
N7428N
N7430N
N7432N
N7433N
N7437N
N7438N
N7439N
N7440N
N7442N
N7443N

HEF4614
HEF4515
HEF4516
HEF4517
HEF4518
HEF4519
HEF4520
HEF4521
HEF4528
HEF4532
HEFA4534
HEF4539
HEF 4543
HEF4555
HEF4556
MEF4557
HEFA4585
HEF4724
HEFa0097
HEF40098
HEF40106
HEF40160
HEF40161
HEF40162
HEF40163
HEF40174
HEF40175
HEF40192
HEF40193
HEF40194
HEF40195

N7444N
N7445N
N7446AN
N7447AN
N7448AN
N7450N
N7451N
N7453N
N7454N
N7460N
N7470N
N7472N
NT473N
N7474N
N7475N
N7476N
N7480N
N7483N
N7485N
N7486N
N7490N
N7491AN
N7492N
N7493N
N7484N
N7495AN
N7496N
N74100N
N74107N
N74109N
N74116N
N74121N

| N74122N
| N7a1238
N74125N
N74126N
N74128N
N74132N
N74745N
N74147N
N74148N
N74150N
N74151N
N74153N
N74154N
N74155N
N74156N
N74157N
N74158N
N74160N
N74161N
N78162N
N78163N
N74184N
N74165N
N74166N
N74170N
N74173N
N74Y74N
N74175N
N74180N
N741BIN
N74182N
N74192N

N74LS28N
N74LS30N
N74LS32N
N74LS33N
N74LS3TN
N74LS38N
N74LS40N
N74LS42N
N74LS61N
N74LS54N
N74LS55N
N74LS73N
N74LS75N
N74L576N
N74LS78N
N74LSB3AN
N74L885N
N74LS86N
N74LS90N
N74LS92N
N74LS9I3N
N74LS95BN
N74LS96N
N74LS107N
N74LSH09N
N74LS112N
N74LS 113N
N74LS114N
N74LS125N
N74LS126N
N74LS132N
N74LS136N

N7419ZN
N74194N
N74195N
N74198N
N74199N
NTE22N
N74279N
N74298N
N74365N
N74366N
N74367N
N74368N

74LS

N74LSOON
N74LSOTN
N74LS02N
N74LS03N
N74LS04N
N74LSOSN
N74LSOBN
NT4LSOIN
N74LS10N
N74LSTIN
N74LST2N
NTALSIIN
N74LS1AN
N74LS15N
N74LS20N
N74LS2IN

| N7aLsS22N

N74LS138N
N74LS139N
N74LS153N
N74LS1540
N74LS156N
N74LS156N
N74LST157N
NT4LS158N
N74LS160N
N74LS16IN
N74L5162N
N74LS163N
N74LS164N
N74LS1 70N
N74LS173N
N74LS 174N
NTALS175N
N74LS181N
N74LS190N
N74LSI9IN
NT4LS192N
N74LS 193N
N74LS194N
N74LS195AN
N74LS196N
N74LS197N
N7415240N
N74LS241N
N7415242N
N74(5243N
N74L5244N
N74LS251N

GMTELECTRONICS A
Freepost

Birmingham B19 1BR
B 24 HR TELEPHONE ANSWERING SERVICE TEL ORDERS WELCOME

N74L5253N
N74LS257N
N74LS258N
N74L5260N
N74LS261N
NT4LS266N
N74LS273N
N74LS2B3N
N74LS290N
N74LS203N
N74LS298N
N74LS324N
N74LSI65N
N74LS366N
N74LSI6IN
N74L5368N
N74LS373N
N74LS374N
N74LS3T5N
N74LS378N
N74LS3B6N
N74LS390N
N74LS39IN
N74L5395N
N74LS490N
N74LS6TON

LINEAR INTEGRATED CIRCUITS

2
7%
191
86
%

CA30M
CA3018
CA3020
CA302B8A
CA3046
CA3048
CA3080E
CA3089E
CA3130&
CA3140E
CA3189€
LM301AN
LM308N
LM318N
LM319N
LM324N
LM339N
LM3BIN
LA138TAN
LM382

MC1458N
NC1496N
NES3T
NES36T
NES40
NES55N
NESS6N
NES60N
NESEIN
NESE2N
NESBSN
NESBEN
NESB7N
NES70N
NESTIN

NES92K
RC4136
TBA120S
TCAS580
TCA730
TCATA0
TDA1008
TDA1022
TDA1028
TDA1029
TDA10348
TDA2581
TDA2640
TLOBICP
TLOB4CN
UA709CT
UAT09CN
UATTIOCN
UATIICN
UA741CT
UAT4ICN
UATA7CN
UA748CN

Voltage Regulators
LM3090A (K}

UAT23CN
UA7805CU
UATB12CU
UAT81SCU
UAT905CY
UAT7912CU
UATIISCY
UA78LO5CS
UA78LO6CS
UAT78L12CS
UAT8L15CS

OPTO ELECTRONICS
Light Emitting Diodes, Individual

125" {3mm}  Red 14

Green 17

Yellow 19
Panet Mounting Clip 10 suit 3
Red 15
Green 17
Yellow 19
Panet Mounting Clip to suit L]

2" {5mm)

Light Emitting Diodes — 7 Segment Display
3" {76mm] C. Anods R H. Decimal Pt
Red 160

C. Anode R H. Decimal Pt
Green 199

C. Cathode R.H. Dscimal
Pt. Red. Low current drain 160

6" (15.2mm) C. Anode L.H. Occimat
Pt. Red 230
C. Anade L.H. Decimal
Pt. Green
C Cathode L.H.
Oecimal Pt. Red

108
38
65 ORP12
65 ORPE1
€5 X
86 Phototransistors
86 oce7
86 BPX25
32 8PX29
32
32 Photocoupler

2 FCDB20

Photoresistors

Order Code

cQvs4
cQv9s
cavse?
LED3 Clip

cQavy2aa
ele) -]
cavoe
LEDS Ciip

XAN306T
XAN3051
XAN3074
XAN6620
XANE520

XANG640

FCD820

SWITCHES

Miniature Toggle — Honeywell
SPOT
SPDT
SPDT
SPDT
SPOT
DPDT
DPDT
oPOT
oOPDT
DPDT

c/ott

Double Bias To Centre
Single Bias To Centre
Bias

C/otE

Qouble Biss To Centre
Single Bias To Centre
Bies

Miniature Push — C & K

SP Push To Make, Momentary
spP Push To Break, Mcmentary
Slide — Switcheraft

OPOT  Standard Actuator
OPOT Slot Actuator, Voitage Change, Marked 110/240

2A/250v AC.

0.5A/250v A.C

.5A/28V O.C.

1A/28vV D.C

Order Code

Sw BA101Y
SW BA1021
SWBA1I04Y
SWBAI0ST
SWBA1061
SWBA201
SW BA202Y
SW 8A2041
SW BA2051
Sw 8A2061

Sw 8531
SWBS33

SW 46206
SW 46206F

SEMICONGUCTORS
Diodes
IN827

IN914

IN916

IN40O1
IN4002
IN40O3
1N4004
IN4005

193 IN4ODE 7
iN4CO7 8
IN4148 3
IN5402 15
(N804 16
3AX13 5
BAY38 27
BB10614) 122

88110G
BY127
BY206
BYX10
0A47
0A90
0A91
04200

0A202

Microwave

BAWASD
CLB960
CXYHC

Zener Dlodes

400mw C4V7-C33
BZY88/BZX79 + Voitage

13w

Cw5LT5
BZX61 + Voitage

SEMICONDUCTORS

Rectifier Bridges

1A 400V S 1.1

14A60VSIL

154100V D

LL

1.54 400V O.1.L

1.5A 100V
1.5A 400V
2A 100V
2A 400V
6A 100V
6A 400V
10A 100V
10A 400V
15A 100V
154 400V
30A 100V
30A 400V

SCR.s
a4 400V
124 400V
Triacs

10A 500V
15A 500V
23A 500V

Order Code

93
84
33
35
a5
52
89
109
143
183
172
201
215
226
242
260

124
177
492

BY179
BY 164
vMm18
vmag
w04

Vv§148
vS448
VH148
vHaag
vJiies
V4448
vi14g
viL4dg
VK148
VK448

C106D
TIC1260

BT138-500
BT139-500
BTW41.500

COMMUNICATIONS INTEGRATED

CIRCUITS
SL360C
SL3s2C
SL610
SLe11C
sLe12C
SL613C
SL620C
SL621C
SLe22C
SL623C
SL624C
SL630C
SLB640C

ELECTRONICS TODAY INTERNATIONAL — JULY

PLESSEY

242
302
230
230
230
394
347
347

629
3
218
384

SL650C
SLESIC
SL652C
SLBROC
SL701C

’ SL641C

SL1610C
SLISTIC
SL1612C
SL1633C
SL1820C
SL1621C

384

MAINS TRANSFORMERS

Secondaries mav be connected in series or
parellel 10 give wide voltage cange
Primaries 0-220, 240V

6VA - Clamp Type Construction
Approx. 18% Reguiation F.C_ 54, H36, W35

0-4.5v, 0-4.5V Secondaries 220
08V, 0.6V

012v,0-12v

015V, 0-15v

G20V, 0-20v

20vA - Ctamp Type Construction
Approx. 16% Regulation F.C. 70, H48, W46

0-4,5V, 04 5V Secondaries
06V, 06V

0-12v, 012V

0-16V, 0-15V

0375V, 0175V

0-20v. 0-20v

335

55VA - Ciamp Type Construction

Approx. 10% Requlation F.C. 92, HB4, W57
0-6V, 0 6V Secondaries

012V, 0-12v

015V, 0-15V

0-20v, 0-20v

030V, 0-30V

5410

100VA
Approx. 6% Regulation H87, W74, D64

0-25V. 0-25V Secondaries
040V, 040V

Frame Type Construction

Order Code

Trans 6VA 45

60
120
150
200

Trans 20VA 45

60
120
150
178
200

Trans 55VA 60

120
150
200
300

Trans 100VA 250

$L1623C
SL1625C
SL1626C
SL1630C
SL1640C
SL1641C

SP8690

$PB7608
SP87908
SPB7948

251 | 5L1680C
SLE600C
SLE640C

SL6650C

170 | SP8629
890 | SPE6308B
401 | SPBES5B
378 | SPBA578
SPB6598
SPBES0B

166
193
193

1979

Transistors
28929
2N1893
2N2218A
N2222
282369
2N2369A
2NZ646
2N2894
2N2895
2N2904

» 2N2904A
2N2905

2844827
2N4B56
2N4858 134
2N4B60 122
2N5294 a3
2N5416

INSA57

2N5458

2N5459

286258

40673

AC188

AD161

AD3IB2

BCIO7

8C1078

8C108

8C1088

BC108C

BC109

81098

8C109C

RC147

BC148

BC149

BC157

BC168

BC159

BC177

BC178

BC179

BC182

B8C182L

BC183

BC183L

BC184

BCIS4L

BC212

BC212L

8C213

8C213L

8C214

8C214L

8327

8328

8337

BC338

206
158

2N3055
2N3055
FuH 1SB Test
2N3340
2N3442
2N3702
2N3703
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POWERTRAN v i

As featured in Electronics Today International
400W rms continuous — 800W peak!
0.03% THD at FULL power!

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 14d8 overalll), super high slewing rate {20V /us), 200W rms
continuous to 4 ohm from EACH channel, input sensitivity 0.7 75V (0dB). :

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

COMPLETE KIT ONLY £196.90 + VAT for free gtanding work too.

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

R EAD T H E R EV l 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 » £soo!

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

This easy 1o build version of our world-wide acclaimed 75W amplitier 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 desiga very simple to
construct and adjust without special instruments. Features include an excellent a.m. rejection,
push-button station selection as well as infinitely variaple 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 amplitiers
and switchable equalisation together with a choice of bias levels are also provided. The
mechanism is the Goldring-Lenco CRV with electronic speed control.

G,

T20 + 20 20W STEREO AMPLIFIER £33.10 + VAT

This kit, based upon a design published in Practical Wireless, uses a single printed circuit
boar.d and offgrs at very low cost. ease of construction and all the normal facilities found on
quality amplifiers. A 30 watt version of this kit (T30 + 30) is also available for £38.40 + VAT.

POWERTRAN SFMT TUNER £35.90 + VAT

This is a simple low cost design which can be constructed easily without special alignment
equipment but which still gives a first-class output suitable for feeding any of our very popuiar
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 Loreiatudads . \ % .
and electrical characteristics make this tuner compatible with either. Facilities included are s @ BT 4 LRttty @
pre-aligned front-end module, switchable afc, adjustable switchable muting. LED tuning .’“Q e ) & £ ®
indication and both continuous and push-bytton channel selection {adjustabie by controls on : 4 Qﬁ o B

the front panel).

COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this page-are supplied with iulfy finished metalwork, ready assembled high quality teak veneer
cabinet, cables, nuts, bolts, etc , and full instructions — 1n 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 metalwork. Prices are given 1in our FREE CATALOGUE :

PRICE STABILITY. Order with confidence Irrespective of any price changes. We .

will honour all prices in this advertisement until August 3 1st, 1979, .f the July 1979 OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!

1ssue 1s mentioned with your order. Errors and VAT rate changes excluded.

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p handhing .

and documentation.

U.K. ORDERS.Subject to 12 %2% 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

£2.50 (VAT inclusive) per k. PORTWAY INDUSTRIAL ESTATE ANDOVER
LS O o B e o Moo Thorsdy o2 ANDOVER, HANTS SP10 3NM (STD 0264) 64455
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NEWS

CARRY—-PACKS FROM JVC

A new range of equipment
from JVC brings their VHS
domestic video system into the
portable market.

Leading the range is the
HR4100 colour portable video
vassette recorder, with a price
tage of £799.92 including VAT’
it is fully compatible with all
VHS recorders and weighs only
9.3 kg, complete with cassette,
battery pack and RF converter.

The new GC4100 colour video
camera is a self-contained unit
with the camera control unit
built into the camera head.
Two-tube design uses a new
colour strife filter to improve
colour reproduction, with an
aperture correction circuit to
give excellent resolution.
Recording is possible with
illumination as low as 100 lux.
Retail price will be £934.20p.

JVC have also launched the
TV41 tuner/timer, which, when
connected to the HR4100,

provides all the usual record/
playback facilities of a deck-
type recorder, the HR 3330, is
a development of the previous
successful model, but also
includes extra refinements such
as eight day timer, remote-
control pause switch and audio
dubbing facilities.

For further information on
this new video range, contact
JVC (UK) Ltd., Eldonwall
Trading Estate, Staples Corner,
6-8 Priestley Way, London
NW2 7AF.
to give

“HELLO, WELLO -ABO0T THIS NEW
GARYENING CONPITER, ... 1"

OPTO FETS

A new trio of opto-coupled
FETs, available from Jermyn-
Mogul Distribution, feature a
minimum isolation resistance of
100 gigohms between input and
output.

These new GE opto-couplers
consist of a gallium arsenide
infra-red emitting diode coupled
to a symmetrical bilateral silicon
photo detector. The detector is
electrically isolated from the
input and performs like an ideal
isolated FET designed for dist-
ortion - free control of low level
AC and DC analogue signals.
They do this by varying in
resistance from between 100

ohms to 300 megohms, the
change in resistance being con-
trolled by the amount of
current flowing through the
infra-red emitting diode.
Applications include isolated
variable attenuators, 70 db
automatic gain control, remote
band switching, sample and
hold circuits, optically isolated
multiflexers and reed relay
replacement. The H11F family
come in the popular six pin DIL

package.

For products and application /
sheets contact Jermyn-Mogul ,
Distribution of Vestry Estate,
Sevenoaks, Kent.

~—

S poo9 Ylow
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. NEWS digest......

S

BARGAIN
BOXES

A new service from OK Machine
& Tool can save up to 65% on
the cost of cases for some
commercially produced items.

If you need more than 1000
units, OK can incorporate your
special requirements into their
latest range of Pac Tec moulded
enclosures, available in over
25 sizes.

As an example of the success
of their new cost-cutting service,
OK have been able to produce
2,500 .alarm unit housings for
£3.92 each, compared to £5.52
for sheet metal units. Taking the
total assembly time into
account, the saving rose to 65%.

Customised front and rear
panels can be supplied.
For  further information,

contact OK Machine & Tool
(UK) Ltd, 48a The Avenue,
Southampton, Hants SO1 2SY.

ELECTRONIC TACHO

Orbit Controls are now prod-
ucing a four decade electronic
tachometer for measuring
speed, rate, flowrate and frequ-
ency.

The 74A 430 has a four
decade, solid state, digital read-
out and a pre-wired timebase,
controlled by a high precision
1MHz crystal oscillator.

Flexibility of construction
allows pre-wiring to any interval
from 1mS to 10S. The unit
features high noise immunity
and freedom from false trigg-
ering counts.

The frequency range extends
from 0.5Hz to 10kHz with an
input sensitivity of 100mV
(adjustable). Input, positive
pulse or sinewave, is fully pro-
tected to 240V rms. Power may
be from 100 — 110V or 210 —
260V 50/60Hz, or from 12V
DC.

Further details from Orbit
Controls Ltd, Lansdown Ind-
ustrial Estate, Gloucester Road,
Cheltenham, Gloucestershire
GL§ 1 8PL

TEST CLIPPY

New IC test clips from Lektrokit
offer a simple means of access-
ing any IC pin or lead.

The new aid clips over the IC
bringing its individual pin
connections out to a set of
contacts at the opposite end of
the clip. There are test clips
available to match 8, 14 and 16
pin DIL packages.

The gold-plated, phosphor
bronze spring contacts have
been designed to achieve a
wiping/cleaning action, makingy
for high reliability.

The TC-14 which, as its name
suggests, clips over a 14 pin DIP,
costs £2.95. Further details from
Lektrokit Ltd., Sutton Ind-
ustrial Park, London Road,
Earley, Reading, Berkshire
RG6 1AZ,

LOW KEY

A new range of enclosures
designed for housing a variety
of keyboards has recently
been introduced by Boss Ind-
ustrial Mouldings.

Bimconsoles are all-aluminium
cases with a textured black base
which contrasts with either the
semi-gloss sand or charcoal grey
top panels.

The top panels slope at about
20 to provide a relaxed key-
board operating position.
Vibration is reduced to a mini-
mum by the use of a gasket
assembly between top and
bottom panels.

Bimconsoles are available in
three sizes and are suitable for
both prototype and OEM type
applications. Further details

from Boss Industrial Mouldings
Ltd, Higgs Industrial Estate,

2 Herne Hill Road, London
SE24 0AU.

COOLING OFF

in your
cabinets? You can get the air

Got any hot-spots

circulating round your
equipment with the Vero
Electronics Fan Tray (AB 087).
Two versions (1U and 2U)
are available for either 115V
or 230V (50/60 Hz) input.
Each is supplied with four
119mm square axial fans, but

additional fans can be fitted
as required.

The 2U version has a poly-
urethane foam filter covering
the air intake. If your living
room or office isn’t a smokeless
zZone, never fear, the filter is
cleanable. Both versions operate
at low noise levels. ¢

If you need cooling off,
contact Vero Electronics Ltd,
Industrial Estate, Chandler’s
Ford, Hampshire SO5 3ZR.

10
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Measure Resistance to 0.0111 ...

At a Price that has no resistance at all
¥ Digital Multimeter M1200B

USA

ONL l £55 (+£3p&p+VATE£4.64:£62.64)

ELENCO =%

New PRECI

FOR 2 YEARS S
20N 220\ T E

L.
*METAL CASE : MULTIMETER w120
'EX STOCK DELIVERY (Subject to availability)

THE ULTIMATE IN PERFORMANCE - MEASURES RESISTANCE TO 0.01 OHMS,VOLTAGE
TO 100 MICROVOLTS, CURRENT TO 1 MICROAMPS AT LOWEST EVER PRICE!

FEATURES SPECIFICATIONS:
e 3% digits 0.56” high LED for easy reading DC Volts Range 200mV, 2V, 20V, 200V, 1000V
A Q . Accuracy 1% + 1 digit, Resolution .1mV
O 100# V' 1 HA, 0.01 resolution . Overload protection 1,000 volts max
e High input impedance 10 Megohm AC Volts Range 200mV, 2V, 20V, 200V, 1000V (Response 45Hz to 5KHz)
. . . s . Accuracy 1.5% ¢ 2 digits, Resolution .1mV
e High accuracy.achleved with precision resistors, Overload protection 1000V max, 200mV scale 600V
not unstable trimpots DC Current Range 2mA, 20mA, 200mA, 2amp.
Accuracy 1% + 1 digit, Resolution 1 Microamp
[ ]
Input overload protected to 1000V (except Overioad protaction -2 amp fuse and diodes
200mV scale to 600V) AC Current Range 2mA, 20mA, 200mA, 2 amp
e Auto zeroing, autopolarity ’ ' Accuracy 1.5% + 2 digits, Resolution 1 Microamp
e Mai ( ith ad lied b Overload protection — 2 amp fuse and diodes
ains (with adaptors not supplied) or battery Resistance Range 20, 200, 2K, 200K, 2 Meg. 20 Meg.
operation-built-in charging circuitry for NiCads Accuracy 1% + 1 digit, Resolution .01 ohms
® Overrange indication | T Cremang Yo Ot 80° € Sirage — 20710 60°C
e Hi Low power ohms, Lo for resistors in circuit, General Mains adaptor: 6 - 9 Volts @ 200mA (not supplied)
Hi for diodes 4C size batteries (not supplied)
Size 8% x 5% x 2% Weight 2% lbs. |

At £55, M1200B is the best buy among DMM'’s currently available. 1ts 0.01 ohms resolution allows you to detect shorted wind-
ings in coils, transformers or .motors. It is also useful in checking low contact resistance in switches, relays or connectors. Poor
solder connections can also be spotted. The low power ohms function permits accurate measurements of in circuit resistance
without forward biasing semiconductor junctions.

Y ou have been waiting a long time for a digital multimeter with all these features at a price like this. Now its yours.
—-------- ----------ﬂ

Also available from retail shops: ETI6

! To: Maclin-Zand Electronics Ltd

Audio Electronics,301 Edgware Rd,London W2 | 1st Floor, Unit 10, East Block i
Z & | Aero Services, 85 Tottenham Court Road ] 38 Moun't Pleasarlxt, London WC1X OAP |
London W.1 ] i
*AGENTS WANTED 1 Please send me DMM M12008 ¢
Sole UK Distributor : @ £62.64 inc. p & p + VAT (overseas £60). )
ME Maclin-Zand Electronics Ltd i I enclose cheque/P.0./Bank Draft for£ ____ :
——— 38 Mount Pleasant,London WC1XOAP ] Name i
Tel.01-837 1165 or Hemel Hempstead ] (BLOCK
(0442) 832 966 | Address LETTERS :
Telex. 8953684 MACLIN G i PLEASE)
e an Gb G WS G5 WD G @S @ G @S @ Y . r x 1 J

©N Zand
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f ORDER A 3 0 AC127# 20§ BC172 11
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ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS | AC141Kx 381 BC179+ 18
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2 3% asp 39p 24p | 04202 8 l4n/goov 120] AY-10212 680 | LM339w 70 | SN76023 140
s 55p B50p  31p | IN914 & leasi00v 73| Av-1-1313a 660 | (M348w 90 | SN76033N 178
3% x 3% 55p S0p  — |sg1s 5 loas200v 78| AY-11320 3151 (M349« 125 g:7gus~ 215
3" €2p 67p 43p :Naoouzu 6A/400v 88| AY-1-5050 190 | LM379# 375 sn;s;g" 110
20x17" 189p 135p  92p N4003* 6 Javiss 56| AY-1-5051 145 | LM380 80 IN 115
3%x17 218p 180p 120p | IN4004/5+8 |ymygon 4ol AY-1-6721/6 195 | LM3BIN 145 | SN76477% 225
A% 17" 280p — 193 nzmnn - Av-:;;nm 840 | LM382 125 §xgggm g
Pt of 35 pins i 4 AY-3-86500% 390 | LM1468% 50
' Spot face cutter 3?; 1544 2 |ZENERS |AY-5-1224a% 260 | LM3900% 60 | TAAB21AX1 228
Pin insertion tool 120p | 3A/100v Range 2V7to |AY-51230% 450 | LM3909N+ 70 | TAAB61A 155
1 _16 |39viacomw |AY-51315 560 | LM39Tta 128 | TAAT0O 353
VE IRIN EN® 3A/400V° 20 9p each AY-5-1317A 630 | M252aAx 750 | TAD10O 158
Plus Spool  328p 3A/600V' 27 JRange 3V3 10§ AY-5-2376% 980 | M253AAx 795 ‘] TBA120S 70
Spare spool {wire) 80p* Combs 7p each 34/1000M 30 |33V 1 3w AY.5-3500% 510 | MC663 275 raAsagg 220
A T
FERRIC CHLORIDEX SALEOVITD EDC IR 1R (R e B
b bag Anhydrous 88p + 35p P& P NOISE AY-54007D 650 | MC1304P 260 | BXorBX11 250
ALO ETCH R 0750{ 25U 160 p |SCRs» AY.5-B100% 735{ MC1310P 175 | TBAG5! 180
DR ESIOT _FENA b spre ip)Sp kel CA3012+ 150 MC1312PQ 195 | TBASOO %
P e ——— 3
ER CLAD BOARDS VARICAPS | ThYIStors [ Gioiay 137 mCrasde 85 | T8A810 95
Fibre Single  Double- SRBP MVAM 115 0.6A200v 30| CA3018% 68 | MC1489% 90 | TBAB20 70
Glass sided sided 7.5"x7.6" 0.8A100v 30 | CA3020 170 | MC14433L 1250+f TBA920Q 260
6" x6" 75p %op  70p sa102 50 |oma2oov  3sfcasozs 170 | MC1a95¢ 350 | TBAG90Q 398
6"x 12" 130p 178p . 004 25 | at00v 42 CA3028A% 80| MC1a96L 82 | TCA270Q 220
. 4 PO 40 1.4s00v 70} CA3035 240{ MC3340P# 120 | TDA1004% 290
DIL SOCKETS# Low Profile (TEXAS) SE108 % lsacov  32{casoss 110 | MC3360P 120 | TDA1008+ 310
8 pin 10p; 14 pin 12p; 16 pin 13p; 18 pin 40 bcha00v 39 ca3oaa 190 J MC3401 52 | TDA1022% 575
18p; 20 pin 22p; 22 pin 25p; 24 pin 26p; 8A300vV 48 CA3045 1a0 | MC3403x 135 | TDA2020 320
28 pin 39p; 40 pin 50p; 64 pin 220p. TRIACS« }sasoov 58 Y CA3046 ©® 71/ Mgeﬁsgo 205 { TLOBICP* 76
3A200v 49 |BAGOOV 85 CA3048 210 M 0+ 97 | TLOB2CP* 125
DIL SOCKETS % (TEXAS) 50 | 12a300v 59 CA3075 175 | MK50253% 650 | TLOBACN* 188
2 ""‘7 wW"e BAI0OOV 54 | 12A500v 92§ CA3080E+ 70 ] MK50362« 650 | TLO71CP# &80
8o rotite Wb | oEAKERS BA400V 64 | 124800V 120 CA3081 190 | MK50398% 635 | TLO72CP* 125
abmage 2% |an oaw BABOOV 108 1 BT106 150 | CAJ0B5# 95| MM5303+ 635 | TLO74CN# 199
16 bn13n aeh T2, 2% 68p | 12A100v 80 |BT116 150 CA30B9E 210 | MM5307# 1275 | TLOBICP* 52
18”!“ “P 52" 25 3 68p 12A400v 70 | C106D 38| CA3090AQ 398 | MM57160% 620 | TLOB2CPw 96
2050 225 eoh 20026 gap | 124800V TIC44 22§ CA3123E 200 | NES1S 80 | TLOB3CP* 105
220250 700 | 6en2s 68p 1 TIC45 25§ CA3130+ 90 | NE543K 210 | TLOBACN* 130
S aer 7‘;9 80 5 175p | 16A100V 240 | 2N444s 1407y CA3140w 70 | NES44% 185 | UAA170 198
Rl Led) 724" BW 250p | 16A400V 105 | on5064 38 | F944DC 60 | NESS5* 22 | UAA18O 198
Rt qel2 8 15W agopa | 6AS00V 120 ICL7106% 795 [-NESS6DD 60 | ZN414 90
pinS0p 109 ‘| 25A500v 235 ICL7107% 975 | NESEO* 325 | ZN424Ex 130
SOLDERCON PINS% 25A800v 295 | DIAC» ICLBO3BCC# 335 | NES61w 396 | ZN425Ex as
100 pins 50p 500 pins 200y 40669 120 ] ST2 2041CM7206% 1150 | NES62B% 410 | ZN1034E+ 200

P - p P P
BF177% 24 | MPSASE 25 TIS44 45§ 2N2218AY 34
BF178% 28 | MPsA70 34} TIS45 45 | 2N2219A% 22
BF179% 30 | MPSU02 58 | T1S46 4S | 2N2220A* 26
BF180% 35 [ MPSUOS so0§ TIS47 60 | 2N2221Ax 23
BF181# 35§ MPSUO6 56| 11548 50 | 2N2222A% 20+
BF182¢ 35§ MPSUS2 85§ TIS49 SOF2N2303% 48,
BF183% 35 | MPSUS5 65 TS50 47 [ 2N2368% x
BF184% 38 MPSUSE 80 TiS74 47| 2N2369A% 15
8F194 12 |MPUIIE 394 TIS9O 20f2N2483% 28
BF195 12 joc23x 1704 TIS91 24| 2N2484%
BF196 12 | OC25% 170] ZTx107 12| 2N2646% 48
BF197 14 | OC26% 170§ ZTX108 12| 2N2784 65
BF198 18 { OC28w 150 ) ZTX109 14 § 2N2904 % 22
BF199 18] 0C29% 180{ 212 28| 2N2905A% 22
BF200% 32 | OC35% 130§ 2TX300 13§ 2N2906w 2
BF224A 18 | OC36% 130§ ZTX301 18§ 2N2907* 2
BF2448 30 f0Ca1 48§ ZTx302 20§ 2N2907Ax 22
BF256% g0 | OCa2« 481 ZTX303 25] 2N2926G 10
BF257w 30  OC43% 554 ZTX304 24| 2N3011% 24
BF258# 30 0Ca4x 3| zrx3n 17§ 2N3053% 20
BF259% 30 | OCA6% 28§ ITX314 24| 2N3054# 55
BF336 3s | OC46x 28§ ZTX320 30 2N3055% a8
BF394 27 | oc70% 8| ZTX326 40] 2N3108 32
BF594 40 [ OC71# 28| ZTX341 20 2N3442% 140
BF595 as fOC72 45 ZTX500 15{ 2N3563 20
BFR39 25 $1OC74% s5 ) ZTX501 15] 2N3614% 289
BFR40 26 [ OC75% 48] ZTX502 19§ 2N3615% 289
BFR41 28 | OC76# 36) ZTX503 151 2N3663# 26
BFR79 28] 0C77% 78] ZTX504 28] 2N3702 11
BFRSO 281 0C79% 76| ZTX531 25| 23703 n!
BFRB1 28 OCB1D® s0f ZTX550 254 2N3704 1
BFR98 105 § OCB2Dw 50] 40250 853 2N3705 1
BFX29w 28 | OC83% as] 40251% 97) 2N3706 1
BFX81x 45§ OC84w a4 40311% 60§ 2N3707 1
BFXB4# 26 | 0C122% 75] 40313% 125} 2N3708 1
BFX85% 28 {0C123% 78 40315% 85 2N3709 1
BFX86+ 28] 0C139%  y10] 40316% 85] 2N3710 1
BFX87#% 28 | OC140%  110] 40317% 52[ 2N3711 12
BFX88% 28}0C141%  y10f 40319# 71§ 2N3771% 275
BFY18% 50 ] OC170% 85| 40320« 56} 2N3772¢ 195
BFY50% 20| OC1 712 75| 40323% 60 2N3773« 288"
BFY51# 20 0OC200% 85§ 40324% 85§ 2N3819 22
BFYS52% 20 | 0C203% 85| 40326« 52 2N3820 as
BFY53% 28 | 0C204% 85] 40327¢ 62] 2N3823%x 95
BFY55% 45 | SVES039% o5 40347 80§ 2N3824w 70
BFY64w 40 | TIP29 43| 40348+ 105§ 2N3B66% 90
BFY714 20 | NP29A 44°{ 40360 43) 2N3903 20
BRY39% 39 | TIP298 s 40361 % 451 2N3904 18
BSX20% 18 NP29C 604 40362+ 48} 2N3905 18
BSX26% 75§ TIP30 47 ] 40406% 65§ 2N3306 17
BSX29% 4s{ TIP30A 50 | 40407 52§ 2N4037# 52
BSX78% s5{ TIP308 64 | 40408+ 70} 2N404 14 80
BSY95Ax 18| TIP30C 65 J 40411+  295] 2N4058x 17
BUI0S5% 140 | TIP3 1% 50| 40412% 654 2N4061 17
BU205 190 [ TIP31As 52 | 40467« 954 2N4062 17
BU208 228 | TIP31B% 58 | 40594% 90{ 2N40B4» 120
E421 150 | P31Cx 86 | 40595« 98 | 2N4069 45
E113% 95 | 1TP32e 55 | 40603% 66| 2N4236 145
£5567 65 | TIP32A% 58 | 40636« 125 | 2n4286 20-
MDBOOt* 158 | TIP32Ba 70 } 40673% 68| 2n4289 20
ME1120 28 | IP32Cw 78 | 2NB97# 25| 2N4859 65
ME4102 10 | TIP33% 90 | 2N698x 44| 2N4922% 55
MEBOO2 10| TIP33Aw 85 | 2N699x 54§ 2N5136 a2

o0f TIP338+ 100 § 2N706A% 19§ 2N5136 42
MJ491# 160f TIP33C» 106 § 2N707 39) 2N5138 20
MJ2955%  105[ TIP34w 85 | 2N708% 19]| 2N5172 25
MJE340w s4] TiP34As 85 J 2N914» 32) 2N5179% 60
MJE3I70 58] TIP34B# 110 | 2N916% 273 2N5180% 80
MJE371%  60] TIP34Cx 110 | 2N918+ 40] 2nS191% 7O
MJE520% 65| TiP35% 179 | 2N920w 61 2N5305+ 40
MJES21% 74| TIP35A 185 | 2N930w 18] 2N5457 32
MJE2955+ 98 | TIP35Ba 186 [ 2N1131%  22] 2N5458 32
MJE3DE5+« 70| TIP35C+ 220 | 2N1132« 22} 2N5459 32
MPF102 86 | TIP36# 210 [ 2N1303% 50§ ON5485 35
MPF103 3sfTiP36ax 220 | 2N1304e SO 2NS57774 4S5
MPF104 38] TIP36Bx 230 | 2N1305%« 2B 2N6027 40
MPF106 38 TIP36CH 285 | 2N1306%  35] 2N6109 50
MPF106 40] TIP41AR 63 | 2N1307« 50§ 25D234% 5O
MPF107 s0{ TIP418w 73 | 2N1308% 46| 3N128¢ 112
MPS3904 404 TIPA2Aw 64| 2N1613x 23] IN140x 112
MPSAOS 25 [TIP428+ 82 | 2N1670% 150
MPSAOG 25 fTIP2955+ 65 | 2N1671B% 215 Masched
MPSA12 42 §TIP3055% 60 | 2N2160% 350 { Puir
MPSAS55 25 11543 34 F2N2217%« 431 20pm

7482 69§74175 87742 98 F175 110
¥ L74* 7483 72474176 75 |47 63 | 1B% 398
(TEXAS) 7484 9574177 78 (48 120 | 183 298
7400 1117485 106{74180 85 49 120.] 190 140
7401 11{ 7486 3174181 165 |51 24 | 191 140
7402 11| 7489 210{74182 88 |54 28 [ 193 130
7403 121 7490° 33174184 13555 30 194 166
7404 14} 7491 7574185 135 |63 150 | 195 136
7405 18| 7492 3874188 275}73 46 | 196 100
7406 38| 7493 32174190 9574 41 3197 140
7407 38| 7494 78 | 74192 98|75 ag | 221 96
7408 171 7495 6574193 9876 40 | 240 236
7409 17| 7496 57§74194 98]78 40 | 241 232
7410 15]7497 189 74195 98|83 115 | 242 232
[7411 20174100 119]74196 9385 118 | 243 232
7412 17174104 62 [74197 8086 43 {244 155
7413 300174105 62 |74198 150 |90 38 | 245 270
7414 51174107 29 [74279 118|901 104 | 247 190
7416 30074109 54 |74283 173]92 89 | 248 190
7417 3074110 54 |74365 128}93 89 | 249 190
7420 16174111 88 |74366 118(95 118 1251 134
7421 2974116 198 174367 115]96 118 | 253 142
7422 24174118 83 {74368 124107 44 | 257 110
7423 27074120 115 |74393 184]109 s5 | 258 110
7426 2774121 25 75150 120112 55 1259 160
7426 36174122 46 {75450 84] 113 50 | 261 450
7427 27|74123 48 f75491 89114 50, 266 52
;:gg ?_5, 74125 38 175492 34)122 70°f 273 244

74126 57 ~1123 70 §275 250
7432 25|74128 74 [JALS*k 125 180 f279 68
7433 40§74132 73 |00 11 |12 60 1283 192
7437 30)74147 56 |01 11 §126 80 §290 128
7438 3374142 209 |02 131132 95 [ 293 128
7440 17174143 314 |03 131136 55 | 295 185
7441 74{74144 314 |04 14 { 138 8s | 298 168
7442 68174145 g5 |05 23 1139 85 | 324 240
7443 115474147 175 |08 22 {4145 108 [325 290
7444 11274148 109 }09 221147 170|326 294
7445 94174150 99|10 20 k148 173|327 288
7446 93174161 6a 1t 22 | 151 28 | 347 148
7447  B2}74153 a4 |12 231153 76 {348 186
7448 56174154 967113 38 1155 96 {362 228
7450 17174155 53|14 751156 96 | 363 228
7451 17174156 8o |15 30157 76 | 365 85
7453 17 74159 210 |20 201158 85 | 366 65
7454 17474160 82 |21 221160 128 {367 85
7460 17]74161 92 |26 48161 98 | 368 66
7470 28174163 92:|27 284162 138 {373 180
7472 2574164 105 |28 481163 102 }374 180
7473 32174165 105 |30 221164 114 |375 180
7474 27174166 140 |32 271165 75 |377 212
7475 38 174167 198 |33 394166 226 | 378 184
7476 36174172 625 |37 391170 288|379 215
7480 48 174173 120 |38 391173 105|384 86
7481 86174174 87440 28] 174 106 1390 230
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WATFORD ELECTRONICS
ILP MODULES 15-240 WATTS

We are now stockists for these world famous fuily guaranteed (2 years guarantee on all
modules) Pre amps, Ampilifiers & 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 8Q. input Sensitivity 500mV. Output 25W RMS.
Distortion 0.04% at 25W. Freq. 10Hz-45KHz. Supply * 25V
Price: £8.18
Amplifier Module — 60 Watts 8Q. Input sens. 500mV. Output 60W RMS.
Distortion 0.04%. Freq. 10Hz-45KHz. Power Supply * 35V
Price: £18.88%
Hi-Fi/ Disco Ampiifier 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 4Q) 114 x 100 x 85mm. Distortion 0.1%
S Price: £38.80%

HY30

HY50

HY120

HY200

HY400

POWER SUPPLIES

PSU36 — Drives 2x HY30s
PSUSO — Orives 2 x HY50s
PSU70 — Drives 2xH120s £14.58%
PSU90 one HY200 ... ... £15.0%
PSU180 2 x HY200 or one HY400 . £25.42%

£6.44
£8.18

SOCKETS "SWITCHES SLIDE 250V:
e mm,s TOGGLE: 2A, 250V. 1A DPDT 14p
Screensd  Plastic open moulded in line SPST 28p | 1A OPDT c/over 15
chrome  body  metal with couplers | DPST 34p | %A DPDT 13p
2.5mm [ 13p | 109 sp break 11p DPDT Isp | 4pole 2way  24p
3.5mm | 18p | 10p .3: m;t;:(s :Zp Apoleon/oft  64p | PUSH BUTTON
MONO | 25p | 14p 1 13 = - | Spring loaded
STEREO | 32p | 170 159 24p 22p | Susmin vogaLe | FeonleREsd
! angeover 690 | Sppyc/over  88p"
5 SPSTon/otf  Bdp
DIN pLUGS | SOCKETS | InLine | 2ogibised  8sp | DPOT6T20  B85p
2 PN Loudspeaker T0p 7 0, | DPDT6wos  70p | NINIATURE
3. 4. 5 Audio 15p 10p 209 g,’ig}g";‘s‘;"",}:‘; Pushto Make  15p
Push Break 25p
CO-AXIAL (TV) 13p L3 14p ROTARY: Make your own mulliwey Switch
HONO i 12, Adjustable Stop Shafung Assembly. Accom-
atsomad colours 100 | a5 dodie| = | modmeupio©walers 1%
1 3ins Switc to fit
Menascroened 5P j1opowey | 208 Break Before Make Wafers. 1 pole/ 12 way
BANANA 4mm 11p 12p — 2p/6 way. 3p/4 way. 4p/ 3 way. Gp/Z:;v
10 = P
32: ‘g: Gz _ Spacepand Screen Sp
— ROTARY: (Adjustable Stop)
WANDER 3 mm 8p 8p 1 pole/2 to 12 way. 2p/2 to 6 way, 3
DC Type 15p 20p poie/2 10 4 way. 4 pole/ 2 to 3 way 41p
AC 2-pin American 15p 15p ROYARY: Mains 250V AC. 4 Amy ibp
TRANSFORMERS# (Mains Prim. 220-240V)
900 60-6V; 9-0-9V: 12-0-12V 100mA 95p ALUM. PANEL
3% DIGIT LCD oA GV oA 6v.5A. 9v-4A av-aa: 12v-34 | BOXESw | METERS*
Multimeter with 12V-.3A; 16V-.25A 15V-.254 195p | WITHLID" | | FSD
Capacitance 12v: 4.5V-1.3A 4.5V-1.3A; 6V-1.2A BV-1.2A; 321" 48 | 60x46x
Mater 12V..5A 12V-BA; 15V-4A 16V:-4A; 20V-.3A | 2yu5ux1% 88 | 35mm
(ET1 Aug. 78) 20V-.3A 220p (20p PED) | 4 ax1% 88 | 0-504A
Complete Kit 24VA: 6V-1,5A 6V-1 5A; 9V-1.3A 9V-1.3A: | 453,31 g0 | 0-100pA
£54.50% only T2V-1A 12V-1A; 15V-BA 15V-8BA; 20V-BA | 4 i1y 88 | 0-5008A
{p&p 80p) 20V-.6A 290p (45p plip) * | 4,213x2° 64 | O-1mA
memmeemd - 6OV Az 6V-8A BV-4A; 9V-2.5A 9V-2.5A; 12V-2A | g4, 02 | 0-5ma
12V-2A; 15V-1.5A 15V-1.5A; 20V-1.2A 20V- o 0-10mA
?o%!ﬁ“ls_.,.*, 1°24; 25V-1A 25V-1A; 30V-.8A 30V-.BA G2 129 | 050ma
455KHz 385 350p (50p p&D) | gegu3 168 | O100mA
1MHz 323 | 100VA: 12V-44 12V-4A; 15V-3A 15V-3A; | 15,703+ 199 0-500mA
1o00aM 396 | 20V-2,5A 20V-2. 5A; 30V-1.5A 30V-1.5A. | 10,4vx3” 162 01A
1 o908m 323 | 40v-1.25a 40v-1.25A; 50v-1A S0V-1A 880p [ 45,53+ 190 024
4 032MHz 323 {60p p&p}. (N.B. p&p charge 1o be added above 12x8x3" 260 025V
4.433619M 138 our normal postal charge.) 0-50V AC
0-300V AC
sovrz - 385 I'YOLTAGE REGULATORS » COMPUTER |°F
100MHz 323 | 1A TO3  + ve -ve HARDWARE*|
10.7MHz 323 5V 7805 145p 7905 220p | 2401 99
18.432M 323 J12v 7812 14Sp 7912 220p | 3402 100 | ers
200MHz 323 |15V 7815 145p — 21022 170 Al
27.648M 323 |18V 7818 1aSp 21078 490 G100,A
480MHz 323 | 1A TO22D Plastic Casing 2111 175 of500.
———— 5V 7806 80p 7905 90p {2114 785 4
12v 7812  80p 7912 90p | 2513 595
ETI Projects: |15 7815 a5y 7918 oop |28 %52
Parts availabie v P [2708 775 811597
for: Click 2av 7824 85p 7924 90p | 27,08 1095 9900
Eliminator 100mA  TO92 Plastic Casing 2716 1650 CP1610
. 5V 78L05 30p 79105 65p | 3064 TEA MC14411
Ambush, Gui- 6v 78L62 30p ~ 4027 250 MC14412
tar Effect Unit. By 78LB2 30p 4047 750 TMS2532
Send SAE plus | 12v  78L12 30p 79L12  65p ] 74130 TMS4035
5p for list. 15V 78L15  30p 79L15 _ 65p | 74L75 TMS4039
LM300H 170p LM327 270p | 745188 165 TMS4042
=l M30SH 140p LM723 43p | 745262 876 TMS404
ULTRASONIC (M309K 13Bp  MVRS 180p | 745287 325 TMS6011
TRANS- LM317K 350p  MVRi2 180p | 745470 325 TMS9900
DUCERS LM323K 626p  TAA550 sop{745475 825 TMS9980
45 .} (M325N 240p  TBAB2SB 96p | 811895 99 180
Opwperpaic | 326N TDA1412  150p | 811596 99
R SN_240p .
353 230 | 4018 o7 | 4046 128 a0as 7a| 4450 2051 YDU Chip and
395 218 14019 as | 2047 87 |4086 73} 4451 298| paanUI € for TV
396 2154020 98l 4048 68 |aogs  150§4452 or
398 276 | 4021 91 | 4049 a8 }4093 85| 4490F e9gf Convert your TV imo a VDU by
399 230 | 4022 88 | 4050 48 14094 1904490V 525] using the new Thompson-CSF
445 150 ) 4023 201 4051 72 {4096 105} 4501 18] TV-CRT controtler chip
447 144 | 4024 86 | 4052 72 }a097 372}4502 120 SF F96364. 16 line by 64
490 180 | 4025 19 | 4053 72 |4098 110] 4503 69| characters text refreshment,
668 182 | 4026 1801 4054 110 |4099 145 | 4506 §1| Cursor managemant. Cursor
669 182 § 4027 45 | 4055 128 4160 109§ 4507 85| management on screen, Line
870 248 | 4028 81| 4057 195014161 109{ 4508 298| erasing Compatible with any
4029 991 4059 480 4162 109 4510 89 | computing system
CMOS* 4030 581 4060 115 4163 1094511  150| SF F96364E £11.75%
4000 15 | 4031 205| 4063 110 f4174 110] 4612 98] AY.3.1016 £5.60%
4001 15 | 4032 100 | 4066 88 |4175 99| 4513 2081 AY.5-1013UART  £4.50%
4002 15 | 4033 145] 4067 380 14194 1084514 265( 71301 ROM £8.20%
4006 93 | 4034 116§ 4068 22 4408 7204515 299 | SFS80102 RAM £2.05%
4007 18 | 4035 111 4069 20 14409 720| 45616  120| 7415163 1.18#
4008 82| 4036  325]4070 32 {4410 720|4517 3821 SN75450 £1.20%
4009 38 | 4037 100 4071 21 §a412F 135044518 102 SN75451 70pw
4010 33 | 4038 108 4072 21 {4412v 1050§4519  B5| SN75452 70p#*
4011 18] 4039 320 4073 21 |a415F  795] 4520 108 | SN75454 £2.25%
4012 18] 4040 105] 4075 23 |a415v  795] 4521 328| UHF Modulator £2.50%
4013 a2 4041 so} 4076 85 |4419 280§ 4522 48| Wide Bandwidth Modulator
4014 80 | 4042 754077 40 4422 545 for Computers £4.70%
4015 82 4078 21 |2235 095 Thompson-CSF SFKEX
a T35 825 68364-1-1 VDU Board
87 444D 1275 £69.00%
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LATEST CASIO MINIS

Casio have managed to reduce
their successful LC-78G calculator
in three ways.

First of all - price. The RRP of
the LC-78G is down by £3.00 to
£16.95.

Second is the new Casio LC-7
which has the same display and
functions except that the fully
independent memory is replaced
by a simple automatic accum-
ulating memory and a square
root function. The LC-788S has
a RRP of only £13.95.

Thirdly, thickness has been
cut down from four to two
millimetres. Casio’s new Mini
Card LC-79 remains credit
card size, but in upright format.
It keeps eight digits capacity
and LCD, four functions and
independent memory plus perfect

percent and function indicator.
Also featured is a responsive,
‘feather touch’ keyboard, so
light that it can be operated
inside its protective wallet. A
battery-conserving circuit auto-
matically switches off nine
minutes after the last key
depression. The Casio LC-79
will retail at £19.95 (or less, if
you‘re lucky).

If you prefer something a bit
beefier, try the LC-841, another
new one from Casio. With the
same technical features as Mini
Cards (including independent
memory), the LC-841is 62 x
110mm, but still only 3.9mm
thick, with digits 6mm high, and
will retail at about £15.95.

For enquiries, get in touch
with Casio Electronics Co Ltd,
28 Scrutton Street, London
EC2A 4TY.

MILITARY FLASHER

Need a tough twinkler? Oxley
are now producing a solid
state indicator lamp, type
PS/LH/8, in a military style
rugged mounting.

The mounting incorporates
the latest high brightness, high
reliability LEDs. The lamp is
fitted with a sealed glass lens
and black shroud to optimise
the visual effect and afford
emitter protection.

Standard colours are available,
red, yellow and green, and light
output is calibrated to photo-
metric standards to ensure
consistent performance. The
aluminium alloy body is com-
patible with standard chassis
and provides electromagnetic
shielding for military applic-
ations. Further details from
Oxley Developments Co Ltd,
Ulverston, Cumbria LA12 9Qg.
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" ,

Xﬁ:r:AnTaErzk?:!it?nv‘vshae:r?a%‘le;‘sf‘% Please add 25p p&p & VAT at appropriate rates. TEc H N 0 M AT' c LT D .

applies. Government, Colleges, etc. Orders accepted 17 Bumley Road, London NW10

y P T Y ) {2 minutes Dollis Hill tube station) (ample street parking)
Please send SAE for list CALLERS WELCOME Sorudny 1030430 | Tel: 01-452 1500 Telex: 922800
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T.V. GAMES

PROGRAMMABLE - £31.86 inc. VAT
COLOUR CARTRIDGE TV GAME

‘This TV Game can be compared to an audio casseite deck and is

programmed 10 play 3 multitude of differant games in COLOUR, using

various piuy I cortridges. Al long laat 8 TV gama is available which

wil knep pace with improving tochesiegy by sliowing you s axiond

your Horary of games with the perchass of asditisnal coriridges as

now gasves are develaped. Each cartridge contains up te ten difterent

sctien yames 2ad the first coriridge centaiming len speris games i3

_incleded froe with lhe comsale. Other carirldges are curreatly

walisbie 1o omabie you to play such games a3

Racing. Swper Wipesut and Stunt Rider. Furiher ca CARTRIDGES:

reloased (sler this year. incleding Tenk Beitis. Hui 3 ROAD RACE — £9.58 inc. VAT.

TorgeL The consele comes complale with two removibie jeystick grand Prix meter racisg with gear
player coatrais 1o enable you te meve in all four directions  chamges, crash msises, eic.
fwp/sown/righl /o] and bailt inte thase joystic SUPER WAPEOUT — £9.90 Inc. VAT

sorve aad targel fire buttons. Other features Inclul 10 difierent games of blasting shetacies
option switches. aulematic oa screea dipital acering and colewr coding  off the scroem. '

o0 scores. bsis and balis. Litalike sounds transmitted tirough e T¥'s  STUNT MIDER — £13.13 Inc. VAT
speskor, simulating e actual game waiag playsd. Motercycls apssd triais. fumping
War ed by W g and guarsn-  ehsiacies. leaping varisus rows of wp te
$ood for | year. 24 s, oic.

6 GAME - COLOURSCORE il - £14.588inc. V
Thia ses-programmable coassle ofers lour sxciting COLOUR gamss. Teanis,
cket for ¢

10 GAME - COLOUR SPO

£24.30 inc. VAT

This sen-pragrammable console offers ten exciting COLOUR games: Temnis.
- Saquash. Heckey. Selo |, Foothall, Baskethall. Sridhall. Sele 2 aad twe uniqu
buifi-ln [arget shesting games. Fuslursa includs twa remevable jeystick player
comirels 16 eaabie you le move wr diractions (up/dowe ./ right/loti] and bultt
inte Base jeyatick coatrols ara ball sarve and targel fire butiens. Other features
mchede handicapping switch, Wl spewd swilch. sviomatic on screwn digital
scaring and coleur coding. Realistic hit sounds sre trassmitted through th ws
tpositer. Masufactwad by W g and guaranteed
for 1 year)

THE
; STAR CHESS - £59.50 inc. VAT
\ 4 _ PLAY CHESS AGAINST YOUR PARTNER

using your own TV to display the board and pieces

- Star Civass is 8 naw absorbing TV games for two playsrs. which will inlarest and axcite

e o ages. The unit plugs imto the asrial sockel of your TV set and displays the hoard and

maces in full colowr jor black and whits] or yeur TV scraen. Based on the moves of chess. Il adds even more

axcitament and inerest o tha game. For those who have nevar played. Siar Chess is 8 novel introduction 1o 1he

classic gama of chess. For the sxperienced chess player. there is 3 whole new dimansions of unpradictability

and chance added in the strategy of of only can pi be taken in convantional chess typs moves.

bit aach piece can also exchange rocket fire with its opp ts. The unit comes with s Iree |8Y mains
adaplor, full instructions and twalve mosth guaranies.

CHESS CHAMPION 6 - £89.50 inc. VAT
PLAY CHESS AGAINST THE COMPUTER -
6 LEVELS

Chess Champion is a newly developed elecironic microcomputer. manufactured by

WADDINGTONS VIDEDMASTER. The stylish. compact, partable consale can bs set 1o

pay al six ditterant levels of ability from baginner to expert including “Mate in

two" and "Chess by Mail”. The compuler will only make responses which obey

internatlonal chass rules. Castling. on passant and promoting 3 pawn are all included as part of the Compuler’'s
programees. ft is possible 10 enler amy given probiem from magazine or newspaper or aiternailvely establish
your own board position and watch the Computer react. The positions of all pieces can ba verifled by using the
computer memary racall bulton. Chess Champion comss complete with a frae 9 mains adaptor. tull instruclions
and 3 twelve mosth guarantes.

World chess champion ANATOLY KARPOV says:
“This chess computer is a new and interesting partner with remarkable game va iations.”

CHESS CHALLENGER 7-£92.50 inc. VAT

Play chess againg! the computer ai 7 ditlerent levels. (Similar fo Chess

Challenger 10 but unit has only 7 favels of play). Prca includes unit with

wood grainad housing. and Stainton design chess pieces. Computer plays

black or while and against itself and comes complele with 2 mains adaptor

and 12 months’ guaranise.

CHESS CHALLENGER 10-£154.50 inc. VAT
NEW IMPROVED PROGRAMME - MK 2. APRIL. 1979

Play chess against the computer 3t 10 ditlerant levels. Price includes unit

with solid walnul case, dauxe simulsiad leathar & brushed gold foil playing

surtace & Salainton designed magnelised chess pieces. Comes complele

with 3 mainz adaplor and 12 months guaraniee. B 50 inc. V

BORIS - £178. .

[Chess Challenger 10 ittustrated above) Borig is an advanced chess compuier thai’'s programmed
for all classic chess moves. He will play Black or White.
even himsatt. Ho'll aven teach you how 1o play chess and
suggests the moves lor you when you're unsure of what lo
do next. Boris can lalk to his opponent through his
alphanumeric display and will llash differenl messages
during each game 1o kesp you on your loes. Goris will nol
allow ilegal moves, and wilt allow you 10 enter problems
or 381 up your own board positions. Boris comes in hand
crafied. sohd walmut case wilh chess pisces and board.
Comes complele with a mains adaplor and 12 months
guaraniee :

3 JURES — SEND S.AE.

For free Hiustrated brochures and reviews on T.V. and chess games please send a stamped,
addressed envelope and state which particular games you require information on.
Callers welcome at owr shop in Wdlng.— demonstrations daily — Open from 9am-5.30pm
Mon.-Sat. (Ssm-1pm Wed.)
der by telephons please quote your name, address and Access/ Barclaycard number

VAT is ncluded In all prices above — Postage & Packing FREE
AJD DIRECY SUPPLIES LIMITED, Dept. HE3
102 BeNegrove Road, Welling, Kent DA16 3D
Telephone: 01-303 9145 (Day). 01-850 8852 {Evenings)
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NON-SUBSCRIBERS
START HERE —
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BEHIND COSMETICS. NO,

L CORNER SHOP UP THE
ROAD?"
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GIVE UP, GO HOME:
...... AND TAKE OUT 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 tavour. Place a
regular order for ETI; 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. Please 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



Pet Expansion

/ Computhink
Dual drive
\ minifloppy

- =
.

Complete with 4K disk operating system in RQOM,
plugs into Expandapet memory. Adds 15 new com-
mands to Pet’s Basic to give full disk extended Basic.
Loads 8K in 2.6 seconds. Automatic reorganisation

of free space. Utility Disk

£833...:
Expandapet memory
Powered by Pet's own powersupply and mounted
internally in 5-10 minutes without special tools.

16K o 2261 +V.AT.
28K oo, £ 320+ V.A.T.
£374 +V.AT.

All units are fully built and tested.

J

Apple 1l was the original with full colour high resolution I
microcomputer Basic, and it is still the best. With a
very wide range of expansion available, including disk
drive, interface cards, voice recognition card, light pen
and many others.

Apple 1l has been well tried and approved by the public
{over 200,000 sold) because of its thoroughly pro-
fessional design and high quality engineering.You
cannot get better value for money. Please send us a large

s.a.e. for further details.
£820 +V.AT.

With 16K user RAM only

,

SuperBoard Il
m 0

A
u-!i!
Wit
! U1

Frer L]
ol-u-vva-o»--

C B A
.y d e Few 3

This 6502 based microcomputer comes with a full
8K Microsoft basic in ROM. Full keyboard. 4K static
user RAM (on board expandable to 8K). Kansas City
standard interface for use with an ordinary cassette
recorder. Machine code monitor and 1/O utilities in
ROM. Direct Video access with 1K dedicated RAM
{besides 4K user RAM) and full graphics set.

Fully built and tested only needs a 5V 3amp power
supply and T.V. Monitor or R.F. modulator to be up

L 063, 84...1

Applell &TRS80
Memory Expansion

Save Over £100

TRS 80 and Apple Il memory expansion kits. Fully
guaranteed and with full specification 4116 16K RAMs.

Kits come with full instructions and new jumper sets
where necessary. Fitting takes 5-10 minutes, or bring
along your Apple or TRS 80 and we will fit it for you

for £5.
16K upgrade kit £85 +V.AT. '

TUS SOUND ==

4 MORGAN STREET  TELEPHONE:01-9813993
LONDON E3 5AB

TELEX:261426 ATN.LOTUS SOUND
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AUDIO AND RETAIL

TEST EQUIPMENT &~
cENTRE INCLUDE VAT

Telephone your order with Access and Barclaycards
ot send cheque with order.

LONDON'S TEST GEAR CENTRE

OPEN 6 DAYS A WEEK 9 am-6 pm
SCOPES — (UK P/P £1.50 ea.) r v

3’ SMHz single beam 197.(;!; FREQUENCY
4" 5MHz Single beam . 17.
Super 6 Scope x 6MHz single beam 149.00 MAXCM?UNTERS'
Super 10 Scope x 1DMHz Dual trace . 225.00 50mHz 6 digit
4D25. Scope x 25MHz Dual trace . 339.00 &0'3";‘ e 57.
PROBES x 1 x 10 14.50.x 10 8.96 x 1 7.95 For Super-6/10/4025 po‘r:am‘a co;gg;"'*l 8 dga; -
SINCLAIR 10MHz Miniscope Price 1o be announced MAX 550 550mHz 6 digit
pocket counter 99.50
DIGITAL MULTIMETERS 500 MHZ Prescaler for
DM236 Sinclar portable 3% digit LEO 49.95 | max 50o0rmax 100  37.80
PDM3S Sinclair Pocket 3% digit | ED . 29.96 PFM200 Sinclair 200 mH2
DM3B60 New Sinciair 3% 01git | with 10 amp range- 69.95 Pocket Counter 8 dign 49.95
DM450 New Sinclair 4% Oigit 99.95 | OPTO7000 8 digit, 600 mHz
(30Kv Probes 18.25. Mains adaptors 3.75. DM carrycase 8.95) Portable 1HZ RES with
M1200 Bench Portable 3%; digit LED §9.40 | N/CADS and charger
936 Data Precision 3" digit hand-heid LCD . 106.92 | (was168) 129.50

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC

Multi-Range Instruments featuring AC/DC volts, OC current Resistance Ranges all with murror scales
except T1/1T1:2/T12/TM3A {TM3 AC volts only}. some with AC current, etc
Aul

T™M11 dible 120 Range E! N ter . o 148.50
TM38 AC Micro voltmeter 3MHz >4 Megohm . 142.50
360TR 100k / voit 23 Range (plus transistor checker) Large scale 36.95
PROE 20k /volt 26 Range Large scale . 29.95
7081 50k /volt ‘ 36 Range Multi-meter . 21.95
TmX 500 30k / volt 22 Range Multi-meter (plus Continuity Buzzer) 21.95
680R 20k /volt 52 Range Pocket Mult-meter 34.50
7200 20k / volt 22 Range Double Multi-meter 17.95
Micro80 20k / volt 26 Range Pocket Multi-meter 17.90
RE132m/171-2 20k /volt™ 16 Range Popular Multi-meter 11.98
LY22 20k /volt 19 Range Pocket Multi-meter with carry cas 14.50
T12 5k/volt 13 Range Pocket Multi-meter . . 8.50
LT101 1k/volt 12 Range Pocket Muiti-meter P 6.95
RE142m 20k /volt 17 Range Mulu-meter 13.50
RE152m 20k /volt 19 Range Mulu-meter plus transistor check 17.96
AT206 50k /volt 21 Range multi-meter . - 26.95
K200 FET VOM 38 Ranges 77.00
TR202 20K / voit 23 Ranges/ Transistor Checker /Checker / Continuity Checker £19.95
R AVO 8s and a large range ot replacement tests teads 1n stock

GENERAL EQUIPMENT
SE250 Signal Injector . a.85 GENERATORS
TE7 Signal Tracer AF/RF 8.95 TG152 Series 3Hz 300kHz 5 Ranges
SWRS0 SWR/Power Meter . 19.50 161520 61.00
LP30 30MHz Low Pass Filter 4.95 TG152Dm (with meter) 101.00
CX3A 150watt 3-way AE Switch 7.50 TG200 Senes RC Oscillators Sine / Square output
DC25kV 100 Meg HV Probe 11.95 1Hz-1MHz 12 Ranges
DRS10 36 Value Resis Box 3.95 TG200D 107.00

RP124 0/24v 0/1 Amp P/S Stabilised Single TG200Dm (with meter) 125.00
39.70 TG200Dmp (meter & tine control) 137.00

TE22D (Audio) 4 bands Sine
20-200KHz Square 20-150KHz 65.00
4001 Digital Pulse Generator O 5Hz-5MHz299.50

2001 Function Generator-Sine/Square/

Metor

RP230N 0/30v 0/1 Amp P/S Twin Meters
79.

TR1000 Transistor checker in/out circurit 11.96

MODE3 Signal injector 7.50

LB1 Transistor/ Diode Checker 21.50 Triangle /TTL

3101 Clamp Meter 0/1 K ohm 0/150/300/ Square 1Hz-100kHz 81.00
600 AC Volts 07300 Amp 35.95

SWRS SWR & FS Mater 9.95

SWR10 SWR Meter 12.50

MS319 2x100 Wart Audio Watt Meter  11.98 KITS PR 6’23;8 ?,?“:33 2':15_:3,“ B
500V Megohmeter 500 Megohms - 48.00 SEPARATES £EXP300 £5.75, EXPB00 £€6.30,

*2Yz Amp Vanable Transformer 19.95 QT478 €1.30, EXP4S €2.30.

LOGIC PROBES AND

ORILLS AND DRILL KITS

\ LARGE RANGE IN STOCK

910 12 voit Operated %'’ max MONITORS
+ SMALL DRILL with collets 6.85 " LY2000 Economy Probe 1OMH:z 11.95
MEDIUM DRILL with 3 collets 9.90 LM1 Monitor 31.00
SMALL DRILL with 20 drilfs etc 16.95 LP1 Probe 10MHz 33.48
SMALL DRILL with 6 P/C drills 12.95 LP2 1 5SMH:z 19.44
MEDIUM DRILL with 20 drills etc e 16 Pin IC test chp 1.95
"MAINS Eliminators 9.85 {EZ0 HORN
VARIABLE Speed 13.95 P
12 volt %'* Heavy Duty Orill TWEETE Rs
Up to 100 watts each No x-over
MICROPHONES, SPEAKERS B s 25 550
AND COMPONENTS Midrange Flared Horns 11.75

(P/P 20p per 1 0r 2 30pper3105)

SPECIAL OFFER
Stergo Casselle Deck with
Pr 3. Aulo Slog.
. Pians Key
gy Io use

WE SELL
Ket Seas, Audax, Fane
Goodmans. Motorola
Peerless
Speakers/Kits, etc
Also lrons, Tools, etc

CALL IN AND SEE-FOR YOURSELF
PRICES CORRECT AT 5/5/79

AUDID ELECTRONIGS

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

ALSO AT 248 TOTTENHAM COURT ROAD. W 1

v TMK500

CATALOGUE

D STAMPED
SENI\T p UKD

ADDRESSED EN\‘IELOPE
(MIN 9 ® 8l

¢On YOUR COPY NO¥

BRI ————————————
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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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PET DISK hss
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The U.K. designed and manufactured Novapac
disk system for Commodore’s PET*, first seen at
Compec '78, is (after extensive industrial evaluation),
now available to the domestic user. Its unique saddle
configuration continues the integrated design con-
cept of your PET, with no trailing wires or bulky
desktop modules.

* Novapac may be used with any available RAM plane.

* Data transfer takes place at 15,000 char/sec — effectively
1000 times faster than cassette!

* Storage capacity is 125 K/bytes {unformatted) on 40 tracks
per diskette side.

* Dual index sensors permit dual side recording for 250 K/bytes
per diskette.

* Easy operation full width doors prevent media damage.

* System expandable to % M/byte on-line storage (4 drives).

* Dual head and 2D versions provide 2 M/bytes on-line.

* Industry Standard IBM 3740 recording format for industry-
wide media compatibility only offered by NOVAPAK

* Dedicated Intel 8048 microprocessor and 1771 FDC minimise
PET software overhead.

* Local hardware and software support available.

The sophisticated Disk Operating System is disk resident, which
allows for future DOS enhancements without hardware alter-
ations. PDOS supports multiple file handling, dynamically
allocating disk space to each as and when necessary. Any file
may occupy from 1 to 600 sectors as required, at up to 16 non-
contiguous locations on the disk, PDOS may be used alone, or
within a BASIC program, and offers user-specified password
security for any file. Multiple access-modes simplify BASIC
program construction.

Novapac dual-disk system complete with PDOS and BASIC
demonstration programs on disc £950 + VAT.
Available from the manufacturer or selected dealers.

Terms; 50% with order, balance on delivery
Fult cash with order is subject to 5% discount
VAT-FREE Export arranged {Must be shipped by us)

analog  electronics

47A Ridgeway Avenue, Coventry
Tel: 0203 417761

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
1gnition 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 compietely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronicatly by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated 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
problems of SCR lock on and, therefore eliminates the possibility of blowing the
transistors or the SCR. (Most capacitive discharge ignitions.are not completely
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in 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 fully 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.

r-----

lectronics Design Associates, Dept. ETI 7
82 Bath Street, Walsall WS1 3DE. Phone (0922)

614791
Name

Address

Phone your order with Access or Barclaycard
“Incinding pastage sné packing UK ealy QUANTITY REQ'D.

Send SAE if brochure only required.

. enclose chequeiPQ's for
X4KIT £16.65 inc. VAT

TACHQ PULSE SLAVE UNIT £
£3.850nc. VAT Chegue No

Access or Barclaycard No. ___
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Hobby
lectronics

BUMPER SHORT CIRCUIT ISSUE
Short Circuit

Look out this month for more than your usual
share of our very popular. Short Circuit feature.
Pienty of circuit designs for you to develop and
experiment with.

Not a game for the nervous. An LED-based
game for two pfayers which involved two
swimmers in a race for survival in a shark-
infested sea. Which of these two castaways will
reach the safety of the island? The unfortunate
one is swallowed by the hungry shark, accom-
panied by a shrill scream. All good family fun!

If you ever look at a multimeter on the ohms
.range you'll notice that most of the numbers are’
all squashed up one end; this makes accurate
readings difficult. The HE Ohmmeter over-
comes this difficulty with a linear scale. The
range of resistance covered is from 1 k to 1 M
ohms in four ranges, a useful addition to any
workshop's range of test equipment.

CASSETTE DECKS
AND TAPES

Next to the TV and Transistor radio, the Cass-
ette tape recorder is probably the most common
piece of domestic electronic equipment. Next
month Gordon King takes a close look at what
has made the Compact Cassette so popular and
one or two of its advantages and drawbacks,
warts and all.
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Following the success of our feature on Capaci-

tors (according to our reader questionnaire)
we're doing a follow up on the ins-and-outs of
Resistors. Like Capacitors it's not going to be a
formula-strewn study but a rather slanted look
into their construction and use. So if you've
never heard of Thick Film resistors and Metal
Oxide, now’s your chance.

HOBBY CHIT CHAT

Ray Marston our Project Editor/ Designer starts
a new monthly series looking at our fast-moving
hobby from the technical point of view. These
articles are designed to take a look into the
worlds largest growth industry, what's new and
how it will affect us in our daily lives as well as a
more specific look at our own side of the fence
in HE.

One for the motorist this month, we have built
up an Electronic Ignition system from Sparkrite
(X4); read all about it next month. |

LINEAR ICs

if you've been wondering what's going to
happen now Into Electronics has finished, don’t
worry. lan Sinclair has begun his follow-up
series Linear ICs. Month by month the articles
will introduce most aspects of IC use, construc-
tion and theory. With the background knowl-
edge gained from Into Electronics your under-
standing of new technology should increase
dramatically.

POINTS CONTROLLER

Another project for model railway buffs. This
unit gives full control over an unlimited number
of electro-mechanical points using a push-
button control. This makes an ideal companion
to our HE Model Train Controller featured in the
April issue.

BABY ALARM

A really simple project to keep one ear on the
kids whilst you're building your latest HE
project.

The July issue will be on sale June 8th

The rtems mentioned here are those planned but circumstances may affect the actual contents
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A complete ultrasonic controlled Teletext design employing the newly released
Mullard chip set. Design by GMT Electronics for ETI. Facilities include double size

characters and video superimpose.

THIS PROJECT is designed to allow the home constructor to
produce himself a full spec Teletext unit at around half the
cost of comparable commercial units. The design requires no
hard wiring into the set, as it contains its own modulator and
works into the aerial socket. Definition usually suffers
utilising this method, but here great attention has been paid
to overcoming this problem.

As with all decent designs remote control is ultrasonic, and
gives both full and half page displays. The keyboard arrives
already fitted to the PCB, and only needs the decoder chip
and transducer soldering in to produce a complete unit.

A complete kit is available from GMT electronics, which
includes plated—through hole PCBs, full metalwork and the
hand controller. See Buylines for final details.

Construct-a-Text

Despite the complexity of this project construction is
amazingly straightforward, all that is required is to assemble
the four boards CAREFULLY following the overlays, and
fit these into the chassis. Interwiring between the PCBs is
dealt with by following the list given here, and referring to
the wire nos. shown on the overlays. Don‘t be tempted to
change this, best results — indeed any results — will only be
obtained by strict adherence!

Once you're satisfied that all is as it should be, fit the ICs
into their sockets and move on to the setting up.

20

RESET

STATUS
HOLD
TOP

BOTTOM
MIX PAGE

TIMED PAGE

REVEAL

TEXT

CANCEL

DATA
TVON

FACILITIES

Keyboard Commands

The screen is cleared and the
converter is ready for channel
change (timed page is cancelled).
Television station identification
appears top left of screen.
Displayed page is held.

Large (2x) top half of display.
Large (2x) bottom half of display.
Cancels both above displays
channel video and teletex
together.

On: — The selected time for the
page selected can be inserted and
is displayed in the top right of
screen (4 Digits).

Off: — Above cancelled.

Displays hidden characters.
Calls up teletext. Page 100
selected automatically (currently
for BBC 2 Ceefax key in 200).
Cancaels text.

Used for external data (not used
in current design).

Not used in current design.

Last two facilities available for
further expansions.
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PROJECT

Set up!

1) Disconnect encoder video O/P
from the modulator board.

2) Disconnect blanking and picture
on (PO) outputs from main board.

3) Connect UHF O/P to set, and
UHF aerial to converter.

4) Select spare channel on T/V set.

5) Tune T/V for blank screen (ie. no
noise).

6) Switch off.

7) Link P.O. input of UHF and mixer
board to 12V.

8) Switch on.

9) Tune RV 201 (front panel to
obtain best picture on BBC1.

10) Re-adjust set for best colour pic-
ture, modulator RV 401 may
need adjustment.

11) Repeat 7 and 8 as required.

12) Switch off.

13) Reconnect steps 1 and 2 remove
link step 6.

14) Switch on.

15) Set RV 100 to midpoint.

16) Connect pin 1 1C103(VIP) to
12V.

17) Connect pin 7 via 5M6 to 12V.

18) With transmitter switch to mix
mode.

19) Adjust CV101 until characters
lock with picture.

20) Switch off.

21) Remove steps 14 and 15.

22) Switch on.

23
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Adjust L101 to obtain page

header and time clock stepping

(note this setting is sharply de-

fined). L101 should not need

adjustment (ignore any colour

flicker).

24) Switch off.

25) Link pin 10 1C103 to 12V rail.

26) Switch on. Note CV102 and
L101 interactive repeat 20 and
24 as necessary.

27) Adjust CV102 for best display
{approx Ya closed).

28) Switch off.

29) Remove step 22.

30) Switchon. '

31) Switch to text mode.

32) Adjust CV301 for best colour.

33) Other channels can now be

tuned (hit reset followed by

channe!l No 1=BBC1; 2=ITV;

3=BBC2). | 4
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Above and below, two typical screen displays from the 1TV,
Oracle service. Now do you see what you're missing out on?

ORACLE 616

WHAT MENACES THE DEEP
AND PLAYS BANJOS?

JAWS FORMBY
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HOW IT WORKS

Ultrasonic Receiver And Trans- ‘SAA 5030 VIP Video Input Pro- absence of an incoming signal, the'
mitter cessor signal quality detector cuts off the
In the transmitter the keyboatd, com- The data retrieval section of IC, slices cletext data to the TAC and allows the

mands are encoded by the SAA 5000
which switches the HEF 4069 transmit-
ter IC in the correct code sequence.

This pulse coded 40Hz tranémission is

received by the TDB 1033 which pro-
vides 90dB of gain in AGC system and a

carrier filter. The output is fed to the

the incoming data signal by means of an
automatic adaptive data slicer circuit.
This circuit sets the threshold level for
slicing at half the data amplitude,
regardless of the amplitude of the in-
coming signal, and provides some com-
pensation for distortion such as co-

display system to free-run. Thus the
detector prevents the data stored in the
memory from being corrupted by noise.
This facility, combined with the local
display clock, allows a stable display
even in the absence of an incoming
television signal. Both are essential for

(o SR channel interference; the performance af?{;hﬁ:uﬁs%li%r?{éins an adaptive sync
of the system under noisy conditions is separator which extracts the sync
The Decoder thus improved. A elock signal is

This design is based on the Mullard

L.

S.1. design and uses four main IC'’s

and a memory section of seven 2102’s.

the SAA 5010 receiver decoder and A 6MHz display system clock is also :
checked for error content and then included in thep VI}l,?, zhe output of which derived from the SAA 5020 TIC.
produces various outputs. is divided in the TIC to produce a clock
1. Analogue Controls — Not used in pulse every 64us. This signal is passed )
- this design. back to the VIP where it is compared SAA 5040 TAC Teletext Data
2. Station Selector Drive Output — with the incoming line sync signals. By Acquisition And Control
Used via an HEF 4011 inverter to step this means, the timing system of the The principal function of the data
an HEF 4017 station selector. teletext display is phase-locked with the acquisition section of the TAC inte-
3. Message Received Output — Used to incoming television picture signal. grated circuit is to process the teletext
drive an LED and audible indicator. A ‘signal quality’ detector circuit is data so that it can be written into the
4 also included. When a signal with a high Jmemory. The control section processes

The signal from the TDB 1033 is fed to

. Control Signals for the SAA 5040
TAC.

generate from the sliced data by using
an external 6M9375Hz tuned circuit,
and this signal is used to clock the data
into the TAC integrated circuit.

noise content is being received, or in the,

signals from the incoming video signal
and also provides a sync output signal
for the timebases of the television
receiver. When a full page of text is
displayed, the sync output signal is

the information from the remote control

Ro— |
INPUTS G O— ics
B
ICT 74504
2 1
] 4
1C4 7400 ic3
1C5,6 7408
1C7 7486
1C8 74174
IC 7474
D301,2 IN9Y4
R321
! 150R
“|icsa
R322
180R
iC7a ] 15k
-
1C2s R323
10R
icn
p IC8¢
L
R324
IC7c 10R
1C5d
TC301 —
5-65p X301 a2
i C1e Ic6a
R326
1 C331 p32
@"_W—'
ic2b
sson son A327
e 1c7d 100R
b b ° fid ] Icéc .
€302
R328
‘7" 180R
ICéd
. c301
LOUR 2n2
SURST o—-{> iC%a 1'} 1cob
BLANKING 5
030z R301 Fig.1. Circuitry from board three, the
5k6 . . . .
video drive and mixing.
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PROJECT:Teletext System

system, and uses this information to
operate the various display functions of
the teletext decoder system such as
selection of television, teletext, or
viewdata modes; page hold, time dis-
play, or timed page select.

The data acquisition section, divides
the data from the VIP into its com-
ponent parts. The Hamming-coded ad-
dress words are checked, and words
having a single wrong bit are corrected.
Address words having two wrongs bits
are rejected. The row address of the
incoming data line (one of twenty-four)
is fed by this section to the 5-bit row
address bus, and the character date is
fed through the data to the memory as a
sequence of forty 7-bit parallel words.

A signal denoted as WOK (Write
OK.) indicates to the memory when
valid data is to be written in, and a
WACK (Write Address Clock) signal
causes the address counters 74LS161 to
step on after each character.

The IC also contains circuits for the
implementation of the control bits for
the page header.

SAA 5020 TIC Timing Chain

The divider stages in the TIC integrated
circuit sub-divide the 6MHz clock signal
from the VIP down to 25Hz, the televi-
sion frame rate, and generate all the
timing signals for the teletext display.
During the display period, a 1MHz clock
signal RACK (Read Address Clock)
takes over from WACK to step the
character addresses. The address
counters 74LS161 are cleared at the end
of every line and reset to the first posi-
tion. After eveéy ten lines durin% the
display, the TIC steps the row address
on by one to access the next row of —it—
characters in the memory.

In addition to providing all the timing
signals for the display, the IC also
generates a complete composite sync
signaL’I'hissignalcanbeusedtodrive
the timebases of the television receiver
without the need for the transmitted
sync signal. (This form of operation is
also termed ‘after-hours’ operation.)

BUYLINES:

The designers of this project —
.GMT — have a complete kit of
parts available. This includes all
'metalwork, PCBs and hardware. A
manual is also included. Cost is
£155 plus VAT (total £178 inc:
p&p).

As an alternative the teletext
decoder board and control system
is available separately at £125 for
those who wish to wire into their
own television.

PCBs and chip sets are available
separately also — but are PoA.

See advert on page 6 for ad-
dress.

Q401 B8C548
D402-4 IN4148

RLA
401

TO RF 401

C403
220 TANT

Memory Blcok
The memory block consists of seven /7J77
1k x 1 static RAMs.

SAA 5050 TROM Teletext Fig. 2. Relay switching circuit (board four).

Read-Only Memory

The read-only meémory of the TROM
converts the 7-bit character data from evenn H2TOR7
the memory into a dot matrix pattern. TRANSWTTER L0l & *SME
This matrix is in a 7-by-5 dot form for atatatt
each character. It also contains a ‘cha-
racter rounding’ facility which effec-
tively increases this matrix to 14-by-10
dots, giving improved definition to the Toov

< — ¢ .
displayed characters. S8 76545 1 = Teomne
18
V| e

Additional circuits enable various e LEOTLS 12
control functions to be performed.
These functions are determined by con- .
tro! characters received from the = 68 m{ 2200 T
memory. Examples of these control ™ :
functions are the selection of graphics a0k Z T
or alphanumerics, ‘flashing’ words, or o HEF 4011 ‘I'

g’.’

newsflashes and subtitles displayed in ”‘;’ 4oy

boxes within television pictures. 1

A ‘concealed display’ function is also
provided which can be operated by the ‘Fig. 3. Hand controller circuitry. Note that no overlay is shown
user. for this, as no constructional work is needed using the kit. IC1is
a SAA5000 for those wishing to go it alone.
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PROJECT:Teletext System

Above: a unit complete except for mounting of the ultrasonic receiver

Next month we conclude the
project with component over-
lays, parts lists and some
erudite hints upon getting the
best results from this super-
lative design.

BBC 1

Fig. 5. (Above, left): tuning circuit.

Fig. 6. (Below): Power supply circuitry to produce the three rails needed.

——0 12V

NOTE:

Q201,2 TIP 31A
1IC201 TAAS50
1C202,3 723C
D201-D203 1N4001
D204-D207 1N4148
TU201 ELC1043
1F201 BY00714
IF202 8Y00814

R210
ORS

Q201

R209
aK?

-l- 0201
D204-207 R207 3
P : N4148 = 27
+ c217 4
c210 100u 5
T o 7 134 | —
d c214
470p
TR R20!
240-24V ! . oo

c207
22u c208
22u
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MAGNETIC HELD

AUDIO AMPLIFIERS

CGarver Corporation’s Model M400 amplifier using the unique ‘magnetic cavity’ was
released in the US a few short months ago. Employing FETs throughout, except for
bipolar silicon output transistors, Carver Corp. claims that the M400 has a slew rate
around 80 volts per microsecond, hum and noise over 100 dB down, 0.05% distortion
and a frequency response from 1 Hz to 250 kHz — all for an expected retail of

USs$300!

IT REALLY DOES EXIST. ETI first reported
Bob Carver's Magnetic Field Audio
amplifier in our Australian
saying . . . “we hear from normally
authoritative sources that Bob Carver —
founder of Phase Linear — has developed
a totally new concept in audio amplifiers
which . . . stores energy in a magnetic
field rather than in power supply
capacitors . . . his new device generates
no heat, weighs a mere five kilos- for
vast numbers of watts and lasts for ever”,

It seemed a bit hard to take seriously
— even though we were totally awarg of
Bob's previous efforts sich as the range
of Phase Linear super-amps and the
Autocorrelator noise reducer.

But it seems as if this revolutionary
concept in audio amplifiers is for real —
patent protection has been arranged and
preliminary details have been released.

Bob'’s basic concept is to store energy
in a magnetic field rather than very large
value electrolytic capacitors — eliminat-
ing at the same time the need for a
bulky expensive power transformer.

Our circuit drawing shows the essen-
tial features. The heart of the circuit is

~
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issue .

the magnetic cavity (MC). This s
basically similar to the AM detector
transformer used in conventional AM
radios but constructed on a grand scale.
A further and significant difference is
that the transformer is arranged such
that an output occurs as the primary
field collapses rather than builds up.

The secondary winding of the mag-
netic cavity is centre-tapped and the
resultant full-wave output is rectified by
a pair of high current diodes — the
output waveform is thus a conjugate
pair of time-varying audio voltages. Fur-
ther circuitry, described later in this
article, provides a feedback loop to re-
move commutation noise and reduce
distortion.

. The primary of the magnetic cavity is
energised by an amplitude-modulated
current (corresponding to the audio
signal voltage). The current signal is
produced from the audio input, via
the optical isolator and modulation
and control logic, to the scanning SCR,
the ramp SCR, a pair of scanning and
commutating diodes, and L1, L2 and
C1.

This current

signal energises the

primary of the magnetic cavity. The
time taken for this is called the ‘ramp
period’. The primary energy is then re-
flected in the secondary windings (and
thence to the speaker) during the sub-
sequent ‘scan period’.

As our graph shows, the ramp and
scan periods are made up of four
separate timing intervals. During the
period t, — t, an incoming audio signal
has caused a magnetic field to ‘ramp’ up
in the primary of the magnetic cavity.
At t, the field has reached its peak and
is beginning to collapse. This collapsing
field generates an associated decaying
current i, and this decaying current falls
to zero when the energy in the primary
field falls also to zero (point t3). During
the time period t, — t;, the control
logic provides a positive signal on the
gate of the scanning SCR, however this
SCR will not again conduct until
sufficient voltage is applied between its
anode and cathode.

Throughout the scanning period,
energy is of course being transferred
from the primary of the magnetic cavity
to the secondary — and thence to the
speaker load.
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_NEWS

L1 L2
‘——O
A MAGNETIC
SCANNING CAVITY
SCR 1 Q3
| —
AC CONTROL ouTPUT
MAINS A +
POWER
9
7 N~ 40
N
[
AM
MODULATOR
AND CONTROL
LOGIC
OPTO-
ISOLATOR

LEVEL

@

CONTROL

Fig. 1. This schematic shows the major operating components.

At time t; the direction of current is
reversed — current being no longer
maintainable by cavity inductance —
and the scanning diode is reverse biased
_ this causes the scanning SCR to be
forward biased and current flows as
shown in our sketch.

Summarising then, energy stored in
the magnetic cavity is caused to shuttle
around the circuit of L1, L2, C1 and the
speaker load depending on instructions
from the control logic.

+ A

PERIOD

Noise and distortion .

Components Q1 — Q3 form a feedback
joop which reduces the inherently poor
bandwidth, noise and distortion to very
acceptable levels. Theoretically the
circuit has some quite strong objections
— at low frequencies Q1 and Q2 will act
much as switches except that the feed-
back correction voltage developed by
Q3 will adequately cancel aberrations —
but at higher frequencies, i.e. 10 kHz —
20 kHz the modulator circuit is unable
to follow accurately the audio input

PERIOD

N _

RAMPING > <_SCANNING-‘

—_— . ot

!
|
|
|
!
|
!

J
!
|
|
|
e L% i,

Fig. 2. During the ramping period energy builds up in the primary of the ‘magnetic
cavity’. Throughout the scanning period energy is transferred from the primary to
the secondary of the magnetic cavity and thence to the speaker load via Q1 and Q2.
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signal. Hence the filtered output from
the magnetic cavity is a dc level with a
superimposed ac signal and Q1 and Q2
thus operate much as any other con-
ventional amplifier. .

Nevertheless as less power is generally
required at high audio frequencies than
at mid frequency and low frequency,
amplifier efficiency is very high if fed
with music signals. This situation does
not of course apply if the amplifier is
fed with a high frequency steady tone.

Bob Carver's radical amplifier will
be rated in accordance with FTC rules
— the specification is expected 1o in-
clude power output: 200 watts-per-
channel into eight ohms from 20 Hz
to 20 kHz. Total harmonic distortion is
expected to be less than 0.08% across
this range.

Signal noise ratio is expected to be
100 dBA below rated maximum out-
put.AlI-upweightisanincredible 5.5 kg.

As far as we are aware the magnetic
field amplifier exists at present solely as
a prototype unit but we understand that
Bob Carver has very real plans for putting
the unit in to production at a presently
projected price of US $300 or so.

It's a fascinating concept, one that
will cause amplifier designers and manu-
facturers world-wide to furiously re-
think their design philosophies. It may
even herald the coming ot a new hi-
fi technology. ETN
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G e oMate”
20 x 20 WATT STEREO AMPLIFIER

Vesgount IV urt in teak simulate cabinet Sitver hinesh otary controls and
pushbuttons with matching fascia. red m uns indicator and stereo jack
socket Fynctions switch for mie magnetic and crystal pickups, lape tunet
and auxthary Rear panel features twa mams outlets OIN speaker

and input sockets plus fuse 20x20 walts RMS 40x40 watts peak

For use with 8 1o 15 ohm speakets fzg 90

2 50 p&p

rpeit

30x30 WATT AMPLIFIER
IN KIT FORM

For the experienced construclor com
plete in every detail same tacilities
as Viscount IV, but with 30x30 output

| '.-. l‘%\zﬁ
60x60 watts peak For use with 4 1§ |

= £ Ajs
“iSy i VB
ohms speakers N ﬁ"‘ %A’Z‘q‘:
£29.00 250

. aal v

SPECIAL OFFER

30 x 30 WATT AMPLIFIER KIT

with BSR P200 belt drive
£55.00

deck and Shure
M75 cartridge. +p&p £5.00

B

1

EMI SPEAKER BARGAIN

2 s,

':’ AVAILABLE ALSQ T0 PURCHASERS OF THE 10 « 10 AMPLIFIER KIT

Mullard

AUDIOMODULES IN

BARGAIN PACKS
CURRENT CATALOGUE

PER PACK

SEE OUR PRICES

1 PACK | 2xLP1173 10w RMS output power audio

amp modules. + 1 LP1182/2 Stereo pre amp for
ceramic and auxiliary input
£4.95

OUR PRICE
p+p £100

PACK 2 2xLP1173 10w RMS output power audio

amp madules + 1 LP1184/2 3terea pre amp for

magnetic, ceramic and avadiary inputs

us. OUR PRICE £745

p+p £100

Stereo paur 350 kit System consists of ¥
13" 1 8" approx wooler with rolled
surround, 2" approx Audax tweeter
crossover components and curcuit
dagram Frequency response 20 Hz

1o 20 KHz Power handiing 15 watts RMS
20 watls max

8 chm impedance

£14.95 ‘Q @ :

4

Per stereo pair
+ £3.40 p&p

Belt drive chassis turntable umt semi [2495 1
automatic. cueng device

BSR P200

pép £255
A DC OLM 30 Mk HI Magnetic Cartridge

10 suit £1.75
Manual single play

B s record deck with auto

return and cueing lever fitted with stereo
ceramic canndge 2 speeds with 851 p m
spindle adaptor 1deally suites from home
of disco use

DURPNC!f] 0-95 I?D:v ]

GARRARD DECK
MODEL CC 10A

Recosd.changer with cueng device y
hitted with stereo ceramic :armdgef%‘
ready 10 it 1o your own plinth -

LCD 5 tunction men s digital walch

LCD 8 Function CHRONOGRAPH men s digitai
walch. stainless steel finish

L Electronic Clock with %27 LED

10+ 10 AMPLIFIER KIT

An opportumity to buy a 10 watts per channel sterea
amplhiher kit which 1s surtable for use with a ceramic
cartndge The amplifier utilises proven Mullard modules and
1s avadable ar a very competitive price The amplifier kit
comes complete with instructiors and includes a Multard
LP1183 stereo preamphitier module. two LP1173 power
ampliiers with integral heatsinks, 3 power supply,

Zobel ks, front and back g panels. a iished
fascia panel. all control potentiometers: (bass, tieble
volume and balance). switches, inpul. output and headphone
sockets, wire, and an easily assembied wrap around cabinet

to house the hmished unit
! w205 £11.95

. Size approximately
9% x84 x 4"

LED & tunction men s digital watch
stainless steel hnush

stanless steel hnish

POCKET CALCULATOR. With LED display menory

ACCESSORIES ARE ONLY
AVAILABLE T0 THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS

™

",

-

-

ACCESSORIES

Suitable mains power supply parts
consisting of mains lransormey. bridge
rectilier. smoothing capaciior and sel
of rolary stereo controls tor treble

bass. volume and ha&an:9£2 90

plus £1 50 p&p

Compnising of two 87 x 5 approx
4 ohm bass and two 3'2" 15 ohm mid

range tweeler with two £3-9 5

CFOSS-OVer Capacitors

S0 WATT MOND
DISCO AMP

£2995 ¥

Sze approx 13" x 5% x 6%

50 watts rms 100 waits peak output Big features include two dist
inputs, both tor ceramic cariridges, tape input and microphone nput
tevel mixing controls hited with integral push-pult switches. Independent
bass and trehte controls and master volume

Two Way Speaker Kit

per stereo pair
plus £1 50 p&p

dispiay Buuer and

sNooze himer
£11.95

and percentage key .
v
e

AM/FM DIGITAL CLOCK
-
YR AL U

£7.95 ospr200 Sae 127 x 8y

SANYO Nic/cad battery. with
mains charger equivalent in
size and replaces 4 SP11
type batts Size 3 x 1'4
x 2" approx

£150 '3,

t

=a BARGAIN FOR
PERSONAL

SHOPPERS ONLY
Altone UA4

125 Waty Power Amp Module
Mains power supply tor above umit
MULLARD Buiit power swpply

DECCA 20w Stereo speaker kit comprising
28 approx bassumts - 2 3/ approx
Iweeler ine Cf0ssovers

with pistot mains operat:on

PORTABLE RAOIO /CASSETTE RECOROER AM FM with vtk

VIDEOMASTER COLOUR
SHOT TV GAME

Chotce of three games —Football, Tennis
and Squash Ready 1o play
players MAINS OPERATEQ

RADIO  Accurate 4 Digit
£13.95
£3.50

£1.50
£20.00
£14.95

VIDEOMASTER Super Score TV Game

70 & 100 WATT L. .
MONO DISCO AMP %9
Size approx ' o
4 47 x10

Brushed alummsum

ascia and rofary controls
f1ve vertical shde contrals. master volume,

tape level mic tevel. deck level, PLUS INTER DECK FAQER
tor perfect graduated change fromi record deck No 1 to

No 2. or vice versa Pre tade level cont:ol 70 watt

{PFL1ets YOU .iear next dvsc before tading 140 watt peak £57
an VU meter monstors output level p&p £400

Output 100 watts RMS 200 watts peak 100 watt 65

W MW SW VHF mains-battery operation

one or two

oppORTUNITY AT £9.95 unu‘l

Stereo System
Features 8 watt total output Full size BSR manual turntable
with cueing and auto return. Socket for tape in and out and

sterea headphanes £34 95

complete with speakers

R{ITnV|C

For personal shoppers only

DUO Il SPEAKERS

Attractive teak finish. modern design.
incorperating 2 speaker unlts — 6
approx. woofer and 2%" spprox.
tweeter. 45 to 1800 Hz. Impedance 8
ohms. Power 15 watts RMS.

20 watts max. Per stereo pair

£17.00

Micro Cassette Recorder
Pocket stze—home or otfice use or
when travelling

£13.95]

Battery operated fluorescent
camping lamp.
Runs oft 8 U2 batteries

£4.50

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

ACTON: Mail Ordar only. No callers
ALL PRICES INCLUDE VAT AT 12':%
All ltems subject to availability, Price correct ai 17/5/79 and subject 1o
change without notice.

| 2
FOR PERSONAL SHOPPERS ONLY

STEREO RADIOGRAM CABINET
Finished in a natural teak veneer with opening top
Easily modified to accommodate stereo equipment of

your choice Price £10.95

i_Slze approximately 47" x 15%" x 15"

[

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIOE UK

1
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BUDGET PRICES

Special just in full spec. 1702A (intel) £2.00
each p/p 20p. 2526 character generator 9x9
(dual rail) £3.50 p/p 20p. Mostek 4116
(200ns) 16k. Dynamic £8.50 p/p 20p. All
limited stock so rush now.

1S423 STUD MOUNTING RECTIFIERS 10A
400V. Silly price, 10 for £2 p&p 20p.

MC1303L Dual Stereo Preamp, plus data £1
p&p 20p.

7in NYLON CABLE TIES 100 for £1.50 p&p
20p. Cannon 25 way (d-type) male or female
with cover plus 2 metres 25 way cable assemb-
led £2 .50 each plus p&p 20p.

ML723 (TO100). Monolithic adjustable voi-
tage regulator. Plus or minus 2v-6v, Bv-8v,
8v-37v to 150mA plus data 55p p&p 20p.

PCB KEYBOARD 65mm x 82mm 18 key
clickers less key tops, ideal hexadecimal, 35p
each, p/p 20p. Hewitt Packard 4 digit displays
12 pin DIL 0.11"* common cathode (LED red)
£1.50 p/p 20p (few only)

CANNON D-TYPES. Only ones left: 15 way
socket 50p, 37 way plug 80p, 50 way socket
£1.20, 50 way wire wrap socket £1.30, 25 way
ribbon plugs 90p. Cinch 25-way plastic cover
60p, Metal cover and retainer 80p. P/P 20p.

NEW SN76477 sound generator IC (train,
plane, explosion, phaser gun etc.) with data,
£2.80 + 20pP/P.

MICROSPEECH Speech Synthesiser board

(assembled *nd tested, British made) single
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 to other systems — leaflet
s.a.e. and details of MPU being used £320
inclusive,

SUPERSAVER 1 Price smash — 10K multiturn
electratrim panel mounting pots, 6 for £1, p&p
20p.

SUPERSAVER 2 Hybrid Systems DAC 371-8
(8-bit) DIL packaged + data, ideal MPU users,
brand new £2 price smash! now £1.75 each
{fraction of original cost) p/p 20p.

SUPERSAVER 3 IR Bridge rectifier type 12T
20T (12 amps 200V) 3 phase or single phase.
95p plus p&p 20p.

MEMORIES 2708 £6-85. 2102 (Signetics)
€1, 1702A £2.95, 2513 (upper case) £4.65,
Mostek MK4012N (1024 x 1), few only, 68p,
p/p 20p. 21L02 (250ns) £1.15 p/p 20p

SUPERSAVER 4. RS338-383 miniature de-
cade thumbwheel switch £1.35 p/p 20p

9-WAY MALE/FEMALE connector (Elco
8129) 0.1 inch pitch, PCB mounting ideal for
bussing two PCBs together 35p/pair p/p 20p.

LEDS (red) TIL 209 9p, 0.2 10p, Vernitron
Ceramic filters FM-4 10.7MHz 45p, BD 236
40p, 2N3055 (T1) 40p, BC183L 10p, BC213L
10p, BF195 10p, 2521V (Dual 128 bit static
shift register 65p), RS 12-0-12 50mA sub-
miniature transformer £1.35, suitable clock IC
£3.25, TMS3128NC (static shift reg) £1.25,
LM711CH T0-99 (Voltage comparator) 25p,
FPE 100 infra red emitter + data 15p,
DIL SWTS 4-way 60p. TBAB10S + DATA 65p.

P/P 20p

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

Car

Manual
MwW/LW

Full medium and long wave tuming Com-
plete with speaker and mountings. Suitable
for positive or negative chassis. Latest

model £ l 00

£9.95 + Ppost

Push-Button}

One LW, four MW buttons plus manual
tuning. Complete with speaker and moun-
tings. Latest model, negative chassis only.

£15.60+ 5.3

Pos

~F

Stereo FM/
Cassette
+ 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. EI .00
£39.95+ post

Stereo .
Speaker Set
Suitable for above £3.95

stereo unit. Good quality

in surface mounted (pail’]

casing, 5W nominal
8W peak. < 70p Post

Telescopic Car Antenna

Multi-section standard type, suitable for
angled mounting with locking key.

£1.60 + 30p Post

Metal Detectors

Treasure Tracer Mk 11l
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
shield. Kit supplied with pre-built
search head.

Kit: £17.50 + £1.00 Post
Built: £22.50 + £1.00 Post

! * Induction Balance Model

Bui't 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
yron. This model’s normal price 1S
£39 95!

£22.95 + £1.00 Post

ETCH RESIST TRANSFER
KIT SIZE 1:1

Complete kit 13 sheets 6in x 4%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 T7.0.5. Cans {9) Edge
Connectors 0.15 {10) Edge Connectors
0.1 (1.1) Lines 0.02 (12) Bends 0.02(13)
.Quad in Line.

FRONT AND REAR PANEL
TRANSFER SIGNS

All standard symbols and wording. Over
250 symbols, signs and words. Also
available in reverse for perspex, etc.
Choice of colours, red, blue, black, or
white. Size of sheet 12in x in. 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 Yin 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 7
46 LOWFIELD ROAD

STOCKPORT, CHES. 061-480 2179

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 illustrated leaflet

Minikits Electronics Ltd.
6D Cleveland Road
S. Woodford
London E18 2AN
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BREAKING FOR
SPARES

Printed boards containing at
least:

12 TRIACS 200V 1.5A
3 TRIACS 400V 8A
12 TRANSISTOR BC337
8 ZENER Diodes 16V
6 CD4050 CMOS Buffers
8 BICC Burndy Connectors

And numerous other discrete
components are being offered for
sale at the incredible low price of:
£10. ONLY +20p P&P
These boards will be ideal for A.C.
control applications, such as mo-
tor control, solenoid control, famp
control, etc.

Please send cheque or postal
order to:

Race Electronics Limited
Department ET, WW

56 /64 Morfa Road

Strand, Swansea
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TotAL AmPLIFICATION 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 superiority of the CPR 1 is probably in the disc stage. The overload margin
is a superb 40dB, this together with the high slewing rate ensures clean top, even with high output cartridaes
rracking heavily modulated records. C node di ion is i by an unusual design. R.).A.A s
accurate 1o 1dB: signal to noise ratlo is 70d8 relative to 3.5mV. distortion < .005% at 30d8 overload 20kHz.

Following this stage is the flat gain/balance stage to bring tape, tuner, etc., up to power amp signal levels.
Signal to noise ratio 86dB. slew-rate 3V/uS:; T.H.D. 20Hz — 20kHz<.008% at any levet. F.E.T. muting. No

controls are fitted. There is no provision for tone controls. CPR 1 size is 138 x 80 x 20mm. Suppiytobe £ 15
volts.

MC 1 PRE-PRE-AMPLIFIER

Suitable for nearly all moving-coil cartridges. Sensitivity 70/170uV switchable on lfl'e p-c.b. This module brings
signals from the nowpoputar low output moving-coil cantnidges up to 3.5mV (typical signal required by most
pre-amp disc inputs). Can be powered from a 9V battery or from our REG 1 regutator board.

X02 : X03 — ACTIVE CROSSOVERS

X02 — two way. XO3 — three way Slope 24dB/ octave. Crossover points set to order 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 accommodate it

POWER AMPLIFIERS

It would be paintless to list in so small 3 space the number of recording studios. educationat and government
establishments, etc., who have been using CRIMSON amps satisfactorily for quite some time. We have a
Izpuation for fhe’r{iﬁ'hssl quality at the lowest prices. The power amp is available in five types, fhey all have the
safne specimication. {.14.D. typically .01% any power 1kHz 8 ohms: T.1.D. insignificant; slew rate limit 26V /uS;
signal to noise ratio 110dB; frequency response 10H2-35kHz, —3dB; stability unconditional; protection drives
any load safely; sensitivity 775mV (250mV or 100mV on request); size 120 x 80 x 25mm.

~ CE.608 60W/8 ohms 35-0-35v £16.30
CE 1004 100W/4 ohms 35-0-35v £19.22 ain
«CE 1008 100W /8 ohms 45.0-45v £23.22 POWERAMPKIY £32
CE 1704 170W /4 ohms 46-0-45v £29.12  pRE-AMPS
CE 1708 170W /8 ohms 60-0-60v £31.90  These are available in two versions — one
uses standard components, and the other
TOROIDAL POWER SUPPLIES {the S} uses MO resistors where necessary
CPS1'for 2 x CE 608 or 1 x CE 1004 €14.47 L0 o om capacitors
CPS2 for 2x CE 1004 or 2/4 x CE 608 £16.82
CPS3for 2xCE 1008 0or 1 x CE 1704 £17.88 (pR| £29.49 CPRIS £39.98
CPS4 for 1 x CE 1008 £15.31 M) £18.50 MCIS £29.49
CPSS5for 1 x CE 1708 £22.88
CPS6 for 2 x CE 1704 or 2x CE 1708 £23.98 AcTivE CROSSOVERS
HEATSINKS x02 £14.83 X03 £23.06
Light duty, 50mm, 2 C/W £1.30
Medium power. 100mm, 1.4 C/W £2.20 POWER SUPPLY:
Disco/group, 150mm, 1.1 C/W £2.85 €
Fan, 80mm, state 120 or 240v 1850 NEC! URE W A
Fan mounted on two drilled 100mm heatsinks.
2x 4 C/W, 65 C max. with two 1 70W modules £29.16 BRIDGE DRIVER, 8DI
Obtair up to I40W using 2 x 170W amps
THERMAL CUT-OUT, 700 C £1 -3‘8 and this modute. BD1 £5.40
Distributor
Minic Teleprodukter c I M s o E E K
Box 12035 R N ELEKTRIK
$-750 12
Uppsala 12 1A STAMFORD STREET, LEICESTER LE1 BNLL. Tel. (0533) 537722
Sweden

RANGE OF SOUND PRODUCTS
POWER SUPPLIES

We produce suitable power supplies which use our superb TOROIDAL transformers only SOmm high with a
:120-240 primary and single bott fixing {includes capacitors / bridge rectifier)

POWER AMPLIFIER KIT

The kitincludes all metalwork, heatsinks and hardware to house any twa of our power amp modules plus a power
supply. It is contemporarily styled 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

U K Please allow up to 21 days tor dehivery

All prices shown are UK only and Include VAT and post. COD 90p extra. €100 limit, Export is no problem, please
.write for specific quote. Send large SAE or 3 International Reply Coupons for detailed information

Another Crofton First

Brand New Full Specification

Industrial
Video Monitor

Video Bandwidth 8MZ (3db down)

Ideal for Computer Terminal or General
Video Monitor.

Complete With Own Power Supply.

®

.2 o O
°lv°’.:\906°_' So o
/°6,', toc, %o/
1y o
r,

Input Sensitivity IV Composite.

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

POWER SUPPLY £20 EXTRA +VAT & P/P

% Including
Tiny Baslc and
on board Prom

Programmer

— KIT* —

£220

+ VAT & P/P

CROFTON

Electronics Limited

35 Grosvenor Road, Twickenham
Middlesex e Tel: 01-891 1923

i

OUR 1979 CATALOGUE

including the first edition of

STOP PRESS

RAM
2102A-2
1024 x 1 250ns
£1.19
16 for £16.96

Latest low prices
Fascinating new items
Special offers —

a bargain on their own
Lowest prices ever for

* % %

TTL
Free 45p worth of
vouchers

JUST SENC

GUBWASHNG electronics

DEPT. ETI 7, 56 FORTIS GREEN ROAD
MUSWELL HILL, LONDON N10 3HN
TELEPHONE: 01-883 3705

USE OUR "ORDER
RING" LIMES
VAT INCLUSIVE PRICES. P&P 25p

ELECTRONICS TODAY INTERNATIONAL — JULY 1979

S




Extracts from our lists, which are now av

TEK scope 545A with H plug-in £125 ea.
TEK scope 545A with CA plug-in £175 ea.
H.P. scope 175A 50MHZ Dual trace
e . B . £175 ea.
Single Trace . . £125 ea.
SOLARTRON CD1014 6 MHZ Twin Beam
- 5 . .. £90ea.
SOLARTRON CD1400 15 MHZ Twin Beam
. .. £120 ea.
Telequipment D33R 6MHZ Twin Beam
. £80 ea.
SOLARTRON CT316 6MHZ Single Beam
. . £47.50 ea.
Ex-Ministry CT52 Small. Single Beam
B . £37.50 ea.
WAYNE KERR Universal Bridge CT375
. . . . £75 ea.
MARCONI Wave Analyser TF2330
. I £500 ea.
MARCONI Audio Oscillator TF1101 20HZ-
200KHZ . . £45 oa.
ADVANCE Signal Generator J1A (CT433A)
£35 ea.
MARCONI Valve Voltmeter TF1041C
. . £30 ea.
NOISE GENERATOR CT410 — covers
audio to VHF . . £8 ea.
DIGITAL EQUIP. CORP. Disk Drives (Fixed)
. . S £160 ea.
Carriage all units £4 ea. V.A.T. at 8%

10Way Muiti Coleur Ribhoa Cahle. Mew P&P 50p
STEPPING MOTORS 6/12 pesitiea wilh a wha ale i3 colls. Davias can by
w4380 as  tacka. Diagram supglied. Wil actaally work oa 5 volts. 12/24 reco b
£1.50 ea. P&P 75¢. Raduction for guantlty.
RAPIO DSCHARGE capacitors Smid 4KY. £5 oa. P&P £1.50.
BEC UHF 4 batton tuner £2.50 ea. PAP 85p.
BI1G INCH Motor 110¥ AC Irpm 50 cycie — vary small. 50p ea. P&P 50p.
Brand Maw 45 x 4.5 X 1.5in. £4.50 ea. P&P 75p.

Useé Equipment — laslod 50p a. P&P 759.
POTTER & BRUMRELD TIMER RELAY 1 15¥ AC Huavy daty 2 pole ¢ /6 with 2 sacend ¥
Changs A & C tor ditiorani liming 50p ea. PaP 25p
CONTACTORS Hoavy Duty 24¥ AC/0C 5 make. £1 ea. P&P B5p.
GEC UNF/VHE 6 huttea tonsr £4.50 ea. PAP 1.
CAPACITORS 500p! 6 KV 20p 02 P&P 155,
SMITHS emcapsuisied irassistarissd AUDIBLE WARNING DEVICES 4¥-12V Can be driven
rom TTL 35p oa. P&P 25¢.
DIGITAL 24 HOUR CLOCK wilh built-dn 3l
runsing. Large iliuminaied oumorels. AC

s used In BRAUN Digital clocks. Siteml
$ize 6% x 2% x 2%, ONLY E3.75 02,

P&P Sy.

Q31 PHOTOMULTIPLIER in staisieas stael container with window and byitt In resister
agtwork £2 8. PAP £1.

SUOEA CONTROL S00K Log Sisgla track cemplaln wilh €nob, Langlh 3%io. 25p ea. P&P

25
RANCO 250V 16A THERMOSTATS wila Conirel knohs catihrated 50-200 dogras F. £2.50

6a. P&P £1.

SOUIO STATE UHF TUNERS 38
GROUZET/MURTEN 4rpm syncron
PaP T5y.

BAAND REX Biua wire wrap 30 motras for £1. P&P 25p. Sin, SOLID RUBBER ANEGS [1in.
#la rubber) Koeg 100 kida [or dog) bappy. 4 for E1 ea. PEP £1.25.
TRANSFORMERS

AUTO 240V input 115V 1 Amp oviput £1.25 ea. P&P £1.25.

240V impat Soc BV 1.66A Size 24 x 2 X 2in. Good
240V Iapet Sec 12Y 0.92 Size 2% X 2 x 2in. Goi
240V aput Sec 12Y 100MA Size B0 x 40 x 42
240V Input Suc 12-0-12¥ 50 MA. Size 53 X Hx

€4 ea. P&P 755,
molers 115¥. With detachel

€1 ea. PAP T5p.

ailable, of Equipment, Components etc THAT MUST BE SOLD.

SEMICONDUCTORS
Al 2p es.
1M3063; 1H4005; TNINAD01: INADCZ: 1S44: INADOT.

1 5p es.
BC14T; BC1488; BCI5T: BC158: BCISAL: BCZIT: 8F197: OAGD; DASY: BAIS4: BAZAD:
1N4303; 11.3¥ Zemar.

At 25p ea.
TIP31: IPA1A: TIPAT: 2H5296: AF139: ITX341.
8Y127-10p; BFIB1-20p; 80239-40p; BO241-40p; MJEIAOAT-40p; $0222-50p:
BD233 & 80234 Comp pair 25W — 80p porpliroriopoach.
fsgeiator TEAGZS 8-20 10-5¢ oni 100MA 705 Can. 50p 0a.
BF256(-20p.
FHD10 7 sogmont dispiay 0.15in. 40p ea.
{otagraled Circwits

T4H51

74338

74502

Melorola Dual in Line 6 pin Opto Coupler 50p ea.
DTS04 AN STAIC V. Coramic €4 02

AMI4D)
Talephenea, 706 styla Black or Srey £5.50 ea. 746 styln Black or Grey £7.50 ea.
Older style Black £2.50 ea. Po | each

2
Pestage aad VAT ot 8% musi bo sddod 1o all ordors.

CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2pm-5pm Monday to Saturday incl.
BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

HILTME

NORWOOD ROAD, READING
(2nd left passed Reading Tech College in Kings Road then first right — |

TEL NO. READING 669656
ook for ‘'Spoked Wheel on right)

—»

- .
FLECTRGLYTICS
m 4012 14| 4160 95 | BC107 09 | BSY2S 25| 1Tx3ie 22 | 2W3708 08 MICRO- |
7400N AND 74LSOON SERIES TTL Bemory 120 | 4013 34| a6l 95| BCw0TE .10 tmn is| e ) wene o ehocesson G SIS S8
CRICEEE] 270 | a8 80 | 4162 95 | BCI8 0@ [BY26 .32 . : inazboe ot
DL ] R H e e o ot o Rl iles 9% |scias .o | @0 s | Ve s 2wTST 270 CRYSTALS i SRE =
201 42 A9 | 181 85 10171 60 ) 4016 .36 | 4164 95 | 80109 “to | Byxas-1s0 Los | ITXS04 .25 | 2w3m1S .20 Freq. Mhz W1 045 05 055 .06
J02 12 49| 1492 3% 1178 100 Linears 4017 86 | 4174 110 | BCI098 01 | BIXBIcd— T0X641 20 | 20303 13| 0100 430 | o 05 |
Jm 1z 9| 13 @ ea | T 120 thoens as| S0 SSIae L0l et 2| coo e | s 20 | 2wend 42 SAE a30 | A 063 061 A7
14 13 19| uwu 80 14180 90 ] (IR (K R T 25 |otvamca- [ ner 26 | NS 2| 080 0 | 0 4 s
: ‘ 14 75 g 75 | 4404 ‘88| 8C143 25 | cdv 09| w23 30 . . : - U S
R i (M3EIN-14 105 | 4021 7504412 25| 8Cl4T 09 | BZYINciSe U e | awess 2| o 30 | B 077 085110 1S
s 1130 Qo0 o 8 IMTIDK-14 32 | 4022 58 | 4228 I B4 oe |cioen  sn | g o7 | wawez 12| 1842 025 | M 8 10 .12 .19
08 94 200 140 90 s el Diwe 2|z 0| B0ies 09 | Mz iz e 05 | 216 2o 425 | 88 92 628
14508 40 M 42 14184 150 |Woatpie | e | sy 28| ecist o |mEmw 12| e oo | 248 2097 P S T
09 14 22| 14105 40 74185 110 180 1 4025 15 | 4501 B Beee 1| meaoo 12| o3 e | ZIZ6 16 2450 .20 ;4B £ ol
T a2 20| ;25 38 | T4is6 750 NEsssh 28 | aoe we| sz B0 |BCise 1 |MEelos 09| nanos pes | ZMess 2 3470 ya | 20 1z a6 2z R
M 19 22 | e 30 38 Thes 270 NESS6-14 .65 | 4027 136 | 4503 62 | BCin ‘10 | mEsooz 10| ImDOS 07 | ZNAAM 88 | 15719 349 | 38 4418 26 36
iz a5 23| namo FiT80 oy | 4028 58 | 1506 S dae 1 [miMo  as| tease 075 | W60 29 | 33 3ap | 40 16 20 29 40
7413 25 35| 141 80 Te 2 %2 200 | 4029 66 | 4507 | sarr is |wugan 52| a0y s | ZMSOBL .32 4000 3a0 | 680 18 24 35 4B
T e e nne T a | qae 72 82 SHISHON 50 | 4030 Sl 2h0lbame s w48 | haise  oa | ZwSZ a8 | 44 150 | ‘00 20 2 A1 56
1415 i A g 92| SHTBO 185 | o3t 2.00 | 4510 88 | BEgaL 1y | WoEpses 92| INSaDQ .13 | ZWSD63 Ad | 4915 aa | T Y &
M6 24 M 3 Ak 4 o (EIET B a 95 | 4511 80 | BC1sa/L 11 | MJE3DSH .65 | INGaDz  .1p | ZMO0B4 .45 5000 as | 2000 A0 85
117 24 : 43 SNTB023N 1.35 | ap33  1.20 | 4512 o | Belsl 11 |mer0z 32 Ns4ds 17 | ZMSWE 12| 5068 375 | 4 LRGN 0
. e 125 MU 62 SNT603IN 1.95 | 5134 4700uF 63 20
7420 42 20| 74118 .82 1% 80 1.30 | s034 1.80 | 4513 1.60 | BC208 42 | MPsS172 14 | 1344 .05 42 | 5185 375 | Canom
11 22 2| T Lk e e e VA0l 4e 230 | Bezizn 1z |wesesz 20 | 1Sz 11 | ZNSNG .12 887 175 L) &2
M2 a8 23| 1M 85 18197 82 105 TAG6IE 120 | ag35 2060 | 4515 250 | BCZI3/L .11 | MPSADG 22| 18920 .06 N5138 12 | 6.000 375 | POLYESTER 100V Radial
n 22 M2l 25 | rais o TBAI20S B4 | 4037 90 | 4517 380 | Bo2un 13 MPSA-13 .24 [ 1592 07 | MS14Z 18 1 6144 315 ead
s 22 Mz A2 7419 110 ;::‘;a* ‘-;g 4038 .90 | 4518 70 | 8C2378 .16 | MPSAS6 .22 | 18822 o8 | 2MS416  1.05 | 6553 375 | 001, .0012. 0015, 0018, 0022
1426 24 26 | 14123 40 g2 | 714221 150 1.00 -75 | 4039 250 | 4519 42 | 8C2618 .15 | MPSA.93 .25 | 15623 0g | 5458 .30 | 8.000 3.75 | 0027, 0033, .0039, .0047. .0056.
7421 24 28 | 14124 175 241 85 }NIUS 90 | 4040 .70 | 4520 70 | 8Ca27 43 | MPSHD4 .15 | 2H438 50 | YRIAC 88857 3.79 | 0068, .0082. .01..04: 012, 015,
7428 28 32| 15 35 46 4288 s BAB20S .86 | 4041 75 | 4521 1.60 | BC328 42 | MPSU-01  1.35 | 2N6% A5 | 10a s | 10000 375 | .18 022 .045..027. 033. 039
7430 12 20 | 1126 35 45 74249 a7 TCAZI0SQ 2.00 | 4042 58 | 4522 .85 | 8L337 13 | mPsust 3@ | 2N69T 15 12.000 3.75 | D47, 05 0.56. 068. .06: 082.
74530 30° a8 65 14251 0 T0A2020  3.20 | 4043 60 | 4526 85 | BCATT ‘Is | MxTe0s 100 | 20706 .20 0IAC 13.516 375 | 1z 15 07 18,22 .27
14 23 24| w50 a1 LGN T 70| 4527 125 [ BCM9 12 | OMT ‘08 | 2a70s 18 |emos 22 | 18000 415 | ogr 3310, 39, 01; 47 a2
7431 32 14132 50 .78 14257 105 Voltage 4045 1.20 | 4528 .95 | BCY42 .25 | OA79 10 | 2M929 20 SEA'S lgg‘l) 4.15 | 68..16.
31 22 25 | 14134 36 1258 145 Regulators | 4048 99| a8 ato |00 17 | OAD) 08| a0 18| gu 0 e | 430 BEAD TANTALUM
7e3 22 25 | w413 68 10266 42 LM300K-T09S 4047 .90 | 4330 90 | BCYT 18 | 0A%0 o7 | 20103 28 | ghen 32 20.000 430 | oTor 33 47, 6B Tuf
440 13 25 | ; 1.00 | 4048 a5 | 4531 s [eCviz 15 oAl 075 | 2M1305° 38 : 32,000 405 | - 22 .33 u
7413 55 .38 14213 2.15 240 08A 100y 38 1.50F. 2.20F. 35V, .09; 3.3uF
481 S2 ma e 74270 125 55 Imaugx.ma 4048 36 | 4532 1.05 | BONIS sp | OAZ02 085 | ZN\MT .35 | gy ysoy D 48.000 4.05 | 40 e 6.0uF, 35V, 12: 100F. 25V
12 43 14138 60 l 14283 1.70 .80 125 | 4050 35 4s:e 450 |2l 125 |OCZ0 080 MG 21 ggomy 43 | 13: B8uF 3914 \DuF. 3V, 15:
4 .15 70139 80 74284 4.00 WA723-14  3m | 405 58 {4536 300 | BOI2d  1.35 | OCZB w5 [onnil oz | BTN g | a00mW ZENER | 220F 16¥. 330F 10, 47uf. BBUF
a8 78 e | g O ae |T0STO20 70 4p52 S | 4538 115 80124 150 | OC35 95 | 200893 26 | 4up000 50 0I0DES ot 3. 18 156 prod
7445 55 1042 200 7429 70 | 781270220 70 | 4083 .65 | 4539 .78 | 8013 .40 | 0C36 95 | 219 20 | sy 60 2IV-33¥ 09 | )k ey A%F 16V, 10
446 82 g : 791570220 .70 | 4054 1.00 | 4541 100 |03z a1 0N 25 | aNZ2I0h .28 ’ each.08 lor 10 | {50 o e
74143 250 74283 1.35 1.00 Wi .50 50 1500F 3, 18; 47uF 16V, .20:
747 50 B0 | 74144 250 4258 192 100 | 782470220 .70 | 4099 1.00 | 4543 1.28 | BD133 .50 | 0CB4 a5 | W2221 AT jrapey 65 3.50 for 50: 6-50 | o oy ‘3g,
7448 58 95 | 74145 .58 14352 100 | 790570220 .90 | 4060 98 | 4549 3.25 | 80135 40 | SC1420 .85 | 2N2221A .20 | gy 40, 72 tor 100 [Asy mixi P
7449 100 | 718187 1.0 74353 Vo5 | 791270220 90 | 4066 40 | 4553 360 | BOIX 38 | L 170 | 2222 18| pon ag CARBON FILM RESISTORS
50 13 418 90 74365 e | TwisToz0 s0 [4067 280 a5 105 BOMO A0 Tl 100 | oxzezas 2o | SASNE G2 L VWATTZENER | Wall 10-10MQ0-E12 Series
M5 3 21 | 1as 7o i i2a [aor 20l L0 G0 so |Tezm ao| owe 20| O e DIODES 013 wack. 125 fac 10 any oas
s 43 74151 50 .65 14367 32| Lo PROFILE | 4bes 16 | 4556 82 | 24t 20 | TP208 42 | 22368 .20 LEOs A0V .16 | valva. 1.0 fer 100 sy vales
7454 13 a8 | a8 50 55 | 14368 a1 L SOCKETS . o {4010 N6 | 4587 365 |BF5B 24 | TIP2OC .45 | 2M2369 .22 125 2in e
455 8 | 7454 85 120 74386 ‘5§ I}"",no“ ol Kl 16 | 4558 1.05 | BFAJ9 .24 | TIP30A 41 | W76 4z | Ret D8 .10 | TMS 4030 4096-BIT DYNAMIC RAMDOM-ACCESS
7460 13 | 2415 52 96 40 192 m:""ml RER L 16 | 4569 3.25 | 8FR4D 24 | TPaR .43 | 2wz g0 | Green .45 15 | {2107A] MEMORY 22 PIN DIL 2.70
un .28 1415 52 .96 74201 212 |am| m zo |0 16 | 4560 1.62 | 8FR4) 26 [ Tpc 50 | w2904 20 | Yellew 300ms ®ax. access fime. 470n: m or wrile cycin
412 2 14157 53 55 | 4570 015 n"’:m -20 1 ap7s 6 | 4561 70 | BFATY 24 | TIP3IA .42 | 2620044 22 45 .15 | ume. TTL compatibiity en all inputs. up resistors
74N 25 34 74158 58 60 | . ZZ.N oL 24 4076 .90 | 4562 4.45 | BFRBO .26 | TIP318 .44 | 2N2905 .18 | LEOclp aeeded. Low power dissipalion. 350mW operating 0.3mw
7478 25 35 | 74159 200 Op Amps 74"’6"0' g 4017 43 | 4566 1.15 lmu 24 | TIPAIC .50 | 2N2906 .18 03 standby. Single low capacitance clock.
14814 50 24160 60 1.20 | 1307099 95 o ml »3‘ 4078 A7 | 4568 Vo8 P 75 | PR 43 | 2%2%Bk 19 BRIDGE :
M5 2 40 | 74161 65 75 | (MWD 30 i L .30 4081 e |6y 1> |oixes 23 |TPazs (50 | w207 20| RECTIFERS | g
WE 28 34 | a6 65020 | MMBIE 100 pin DIL .44 | 4082 A7 | 4580 5.00 | BFXB6 ‘24 | TP32C 55 | 23053 17| 1A 0KV
1478 -34| 1163 65 .75 LM702-14 50 %305 :ggg gg :g:lz z.g: | BFx87 22 | WP 45 zngggg 50| 1200V .30 -
1480 A5 LM709-8 0 0 14 : 3 BFX8E 22 | TIP41B .55 | 2N 60 | 1A 600 35
[ e i | WIERE 8 e e g9 135 4w 0 [ 20 | TRMC 80 20MD 50 BN 7o 92 GODSTONE ROAD
482 15 14166 80 IMI0RT098 46 :goz a4 :ggg |;: :g:g Ha)g BFYS] 20 [ TiPaZA a8 %ng%; 16| GAIDOV .72 WHYTELEAFE
7483 60 .75 N MT41-8 p 06 .90 . . BFYS? .18 | TiP428 60 | 2N .08 | 64 200¥ 78
8 90 ;:',% 230 00 | (MIE1I §§ 4007 13 | 4085 90 | ACI12B 16 | BFYSA 20 |TIPA2C 64 | ZW3701 07 | 6A 40OV .80 | SURREY CR3 OEB
1485 70 .80 | 74172 apo | iMiaLToss a2 | 4008 64 | 4096 90 | ADIG g o | BAIOD 22 | TIPSOSS .50 | ZNITOY 07| 6AGDOV 86 | Al prices INCLUDE VAT Aod 25p tor PP [Eatra for
7486 .24 38 | 74173 .95 100 | LMTATI4 ag | 4009 .34 (4037 3.25 | AO162 B30 28 | Ts43 2z | WIS 07| 25AS50V 130 | overseas) DISCOUNTS: Over £10 fess St Drer £201ees
74585 1.50 74074 68 80 [M3s00w-14 50 | 4010 004096 100 | BAKI3 04 |BSKIS 18 | ZTXI7 10 | ZWSTOE 08 | ZSAJOOV 150 | 10t Over £50 less 1544, Over £100 less 20%. Sond SAE
7489 180 74175 65 75 | MC1a5eP8 34 Lo 14 14099 130 {BAI6 .05 BSY2 20 |7rX304 20 | 2N3707 .08 | 25200V 1.80 | for complete list af compannis.
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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
boards. 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 board 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 Jan78 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
004  Metal Locator Mk II Feb 78 LED Dice Six
GUEE) [esN e & Watchdog (2 PCBs]
Ultrasonic Tx/ Rx Feb 78 Stars & ng(s PSU ) 017 Complex Sound Gen
5 Watt Stereo Amp (modified) Jan 77 Tele Bell Extender Oct 78
Metronome Feb78 011 Noise Generator Power Bulge
Shutter Time Feb 78 General Preamp
005 Op-Amp Supply (F:':;hp;':ggf' Proiect 018  RF Power Meter Oct 78
Frequency Shifter Mar 78 e Y e r— Six Proximity Switch Oct 78
LCD Panelmeter (2 PCBS) : Audio Oscillator (2) Nov 78

Light Dimmer (3 times)

. 012 Disco Lightshow Project 019 Car Alarm (2)” Dec 78
B g:\g;)"S‘DSwnched Sge_reo Simulator Book Wine Temp (2) Dec 78
From Experimenters "'Electronics Digital Thermometer Six Curve Tracer Dec 78
P.S.U. Tomorrow’ .
555 Boards (twice 013 ﬁﬂp:!?er IF\’ASoSuIe Book 020 Digital Tacho Jan 79
P N Module Jan 79
007  Star Trek Radio May 78 Equaliser Six Digital Dia! Jan 79
CD Ignition May 78 Equaliser PSU
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

AM/FM Radio 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

~ar

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 Magazine) to-

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

T3P ...
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Phone (714) 278-4394

ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE.

FAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS.
ALL IC’'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED.

CREDIT CARDS ACCEPTED:
BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge

QTYv. DIODES/ZENERS MICRO’s, RAMS, -TTL - KAL)
1N914 100v 10mA .05 CPU’s, E-PROMS aTv. aTv. QTy. aTy.
1N4005 600v 1A 08 QY. 7400 .20 7492 45 74H20 25 741876 70
1N4007 1000v 1A 15 8T13 250 7801 20 7493 35 74H21 25 741586 95
1N4148 75v 10mA 05 aT23 2.50 7402 .20 7498 75 7aH22 40 741590 85
1N4733 5.1v 1 W Zenner 25 aT24 3.00 7803 .20 7495 60 74H30 .30 741593 85
1N4749 24y w .25 8T97 1.75 7408 .20 7436 80 74H4T 35 741596 2.00 |
1IN753A 6.2v 500 mW Zener 25 45188 300 7405 .35 78100 1.5 74H50 30 7408107 .90
TN758A 10v 0 25 488 T8 7406 25 74107 35 78H51 .30 7405109 1.50
TN759A 129 T 5 1289 T35 7407 55 78121 .35 74H52 20 7415123 195
1N5243 13y - o5 TR e 7408 20 79122 55 74053 25 7415138 2.00
1N5244B 14y " 25 AM 9050 2.00 7409 25 74123 .55 74H55 25 7418151 95
TN52458 5v i 5 N 7207605 740 .20 70125 45 7aR7Z .35 7405163 115
1N5349 12y 3W .25 TCM 7208 1395 7801 25 74126 45 7aH74 35 7405157 1.5
: 2 25 32 J5 74H101 95 745160 1.15
aTv. SOCKETS/BRIDGES MPS 6520 10.00 13 45 74141 90 7AHI03 85 7aLs164 290
8-pin pcb .16 ww .35 MM 5314 4.00 781875 74750 .85 74R106 1.15 7415153 2.00
14-pin pcb 20 ww 20 MM 5316  4.50 7416 25 78151 95 7400 30 788195 115
16pin pcb 25 ww 45 mm 2387 ;-;’g 41740 153 95 AL 30 7415244 290
18pin Beb 30 ww o5 69 = 742025 74154 1.15 7403 35 7815259 1.50
T 5 T ww 705 TR 16028 395 7026 .25 74156 .70 7400640 7415298 1.50
pin P : : UPD 414 4.95 7421 25 157 65 7400 30 7415367 195
22-pin pcb 40 ww 1.15 ZBOA 2250 7230 .20 7416179316 75 7420 45 7aLs368 125
24-pin pcb 45 ww 1.25 280 17.50 7832 .30 78163 .85 74030 55 7408373 2.50
28-pin pcb 50 ww 1.35 Z80P10 10.50 7437 20 74168 .15 74147 135 — 74500 45
40-pin pcb b5 ww 1.45 2102 1.45 7438 .30 74165 110 74151 .65 74502 45
Molex pins .01 To-3 Sockets 35 2102L 1.75 7440 .20 784166 175 74155 .85 74503 .35
2 Amp Bridge 100-prv 95 210764 4.22 7441 1.1: ;:172 :2 7:L7§ 55 7:304 .35
: 2114 9. 74825 176 . 7473 70 74505 45
= 25 Amp Bridge 200-prv Co0 2513 .25 7483 .45 74177 1.10 78074 75 74508 25
Qrv. TRANSISTORS, LEDS, etc. 2708 11.50 748 45 A 35 7aL75 105 74510 35
2N2222M  (2N2222 Plastic .10) A5 2716 D.S. 34.00 R 78181 2.25 74085  2.00 74511 25
2N2222A 19 3716 (5v]  69.00 | 7486 .0 74182 .75 7483 .75 74520 35
2N2907A PNP .19 2758 Gv) 26.95 7447 .10 74190 125 741123 1.95 74822 55
2N3906 __ PNP_(Plastic) 19 3542 1050 7488 50 7491 1.25 740500 40 74540 30
2N3904 NPN_{Plastic) 19 2116 11.50 7450 .25 74192 .75 740801 .40 74850 30
2N3054 NPN .55 5800 13.95 7851 .25 74193 85 741502 45 74851 35
2N3055  APN 15A 60y -60 5350 795 7853 20 S 74503 45 74564 15
T1P125 _ PNP Darlington 95 5080 750 745025 7219 95 74150445 74574 70
LEDGreen, Red.  Clear, Yellow .19 Ji« : 260 40 74196 95 741505 45 7as11Z 60
D.L.747 7 seg 5/8" High com-anode 1.95 8085 22,50 ; : 753 : T :
MAN72 7 seq com-anode (Red) 1.25 8212 2.75 410 5 L 5 74LS8 A5 d 85
MAN3610 7 seg com-anode {Orange) 1.25 8214 4.95 7472 40 74198 145 741809 45 745133 85
MANB8Z2A 7 seg com-anode (Yellow) 1.25 8216 3.50 7473 25 Mz 150 741510 45 745140 18
MAN74 7 seq com-cathode (Red] _1.50 8224 425 7474 30 74298 1.50 74811 45 745151 95
o e e e e
7 i i ] ]
9000 SETRJES 825; 1;'22 7480 .75 75292 65 74182245 745158 80
Y o o R & e 550 748185 TaH00 .20 74183250 745194 1.50
9300 50 9601 .30 ims 3044 905 7482 95 74H0 30 74183745 745196 2.00
9602 45 : 7483 95 74H04 .30 74053865 745257 (8123) 2.50
7485 .15 73H05 .25 740880 .70 8131 2.15
C MOS 7486 55 74HO8 .35 741582 .95
QTY. QTYv. QTY. QTv. 7489 1.05 A0 .35 740851 .75
4000 15 4017 .75 4034 2.45 4069/74C04 .45 | 7490 55 74H11 25 7aL574 .95
2001 20 4018 .75 4035 75 4071 .25 7491 70 74015 45 741575 1.20
2002 25 3019 .35 2037 __1.80 :8381 .gg
20 .95 202 ] 0 - 182 -
L P NS A ZL, LINEARS, REGULATORS, ETC.
3007 25 4022 75 2042 65 Z511 95 QTv. QTv. QTv.
4008 .75 4023 25 4043 50 4512 1.50 MCT2 .95 LM320K24 1.65 LM373 3.95
4009 35 4024 75 4044 65 4515 295 8038 3,95 LM320T5 1,65 LM377 3,95
3010 .35 4025 .25 2046 1.25 4519 85 LM201 75 LM320T12 1,65 78L05 76
2011 .30 4026 1.95 3047 2.50 4522 1.10 LM301 .45 LM320T15 1.66 78L12 75
4012 .25 2027 .35 2048 1.25 4526 95 LM308 .65 LM323K 5.95 78L15 .75
2013 .40 2028 75 2049 .65 4528 1,10 LM309H .85 LM324 1.25 78M05___° .75
2014 75 2029 __1.15 4050 .45 4529 95 LM309 (340K-5)__ 1.50 LM339 .75 LM380 (814 Pin) __1.19
2015 75 4030 .30 2052 .75 MC14409_14.50 LM310 .85 7805 (340715} __1.15 LM709 (814 Pin) .45
016 35 2033 1.50 2053 95 MC14419__ 4.85 LM2311(8-14 Pin} .75 LM340T12 95 LM711 a5
4066 75 74C151_2.50 LM318 1.50 LM340T15 95 LM723 .40
LM320H6 79 LM340T18 95 LM725 2.50
LM320H15 - .79 LM340T24 95 LM739 1.50
CABLE ADDRESS: ICUSD LM320H24 79 LM340K12___1.25 LM741 (8-14) .45
7905 (LM320K5) 1.65 LM340K15___ 1.25 LM747 1.0
i LM320K12 __ 1.65 LM340K18 1.25 LM1307 1.75
Telex #697-827 ICUSD SDG LM320K15___ 1.65 LM340K24 ___ 1.25 LM1458 .65
HOURS: 9 A.M.-6P.M. MON. thru SUN. 0 tm??fi& :22
NE555 .45
INTEGRATED CIRCUITS UNLIMITED
NE565 __ 1.15
7889 Clairemont Mesa Blvd. ¢ San Diego, California 92111 U.S.A. mgggg 1-;2
NO MINIMUM TA7205 695
COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED ;:«7970 1;5;5
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING. i‘

SPECIAL DISCOUNTS

Total Order
$35-899
$100-8300
$301-$1000

Deduct
10%

.15%
20%




MORE SCOPE FOR
YOUR MONEY

SPECIFICATIONS ELMAC
ELECTRICAL DATA & SC?PE
VERTICAL AXIS (Y} Deflection Sensitivity — 100m
V/division. Bandwidth {between 3 dB points) — DC —
5MHz. Input Attenuator — (calibrated) — 9 step 0.1
0.2,0.5,1,2.5,10, 20, 50/div. Input impedance — 1
Meq /40 nf inshunt Input Voltage — Max — 600V P.P
HORIZONTAL AXIS(X). Deflection Sensitivity —
0.400mV/division. Bandwidth {between 3 dB points —
1Hz-350KHz. Gain Control — Continuous when time
bases in EXT position. Input Impedance — 1 Meg. Input
Voltage — Max — 500V P.P

TIME BASE. Sweep Range (calibrated) — 100msec/div
to 1p sec/div in 5 steps. FINE Control — Variable
between steps — includes time-base calibration posi-
tion. Blanking — internal — on all ranges.
SYNCHRONISATION. Selection — Internal external
Synchronisation Level — Continues from positive to
negative.

POWER SUPPLY. Input voltage — 115/200V AC+
10% at 50/60Hz Power Dissipation — 18W.

CRT DATA — 4in. — flat face, single beam. —
Maximum high voltage — 1.5kV. — Fitted with 8x10
division blue filter graticule.

PHYSICAL DATA Dimensions-— 15cm(h)x20
Scmiw)x28cmi(d) Weight — 4 .3Kg(approx.) Stand — 2
position flat and inclined Case — Steel, epoxy enamel-
led. Front panel — Aluminium enamelled epoxy prin-
ting. {As recommended by ETI)

Cash with order Test ieads available £2.00
€109 (+ £8.72 VAT + Barciay and Access
£2.08 Carriage

10MHz Scope with 5 x Magnifier for £147.95.

(+€11.84 VAT + €2 carriage)

3106C
5" CRT

SAE for
further details

10mV to 50V/cm in 12 calibrated steps

0.5 uS to 0.1 Sec/cm sweep range in B calibrated
steps plus 12.1 Vernier

Magpnifier x5

Fully automatic trigger

DC to 2 MHz horizontal bandwidth

Rise time on 35ns

Time base range from 0.5us to 10ms/cm in 6 steps
Flat 8x10cm display with graticule on blue filter.
Smallest'sub-division 2mm

@ Fastest sweep 100ns/cm with magnifier

Sensitivity: << 1 cm deflection 10 Hz to > 15MHz L.F
trigger extends betow 5 Hz with 2 cm deflection. Trigger
circuit locks to the mean value of the displayed
waveform. It will lock ter almost any waveshape

HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS!

Write and run mchme Ianguage programs at home dlsplay

YOURSELF

PUT
HERE!

SPECIFICATION

* RCA 1802 8 bit micro-
processor with 256 byte
RAM expandable to 64K
bytes

* RCA 1861 vidso IC to
display program on TV
screen via the RF Modula-
tor

Singte Board with pro-
fessional hex keyboard
fully decoded to siiminate
the waste of memory for
keyboard decoding circuits
Load. run and memory pro-
tact switches

16 registers

Interrupt, OMA and ALU
Stabls crystal clock
Built-in power regulator

5 slot plug in expansion bus
{less connectors)

video graphics on your TV set and design mlcroprocessor

circuits — the very first night — even if you've never used a

computer before!

ONLY

E LF l l featuring RCA COS MAC 279.95
microprocessor/mini-co M PUTE R . WL

THE FASTEST WAY TO LEARN COMPUTER FUNDAMENTALS! Owning an ELF Il is
probably the fastest, easiest, most foolproof way to gain a working knowledge of computers
the world has ever known. First of ail, you get your hands on your own computer, so you can
spend all the time you want with it and use it-for anything that turns you on

Secondly, our Short Course in Microprocessor And Computer Programming makes it
impossible for you to fail. We take you inside the RCA 1802 and teach you every instruction
itcan be given. Everything is explained in plain English. When you're finished, you'll know
everything there is to know about using an ELF 1I. You'll be able to make ELF |l do whatever
you want it to do. You won't be limited to predeveloped software.

Third, once you understand ELF Il inside and out, you'll be ready to use its highly
sophisticated add-ons intelligently. And, as you expand your ELF I, you'il begin to
appreciate just how advanced its technology really is

Display Board!

maliing listt

machine code for ELF I} use. The A

Now Available! Text Editor, Assembier, Disassembier and a new Yideo

The TEXT EDITOR gives you word processing ability and the ability Jo edil assembly
language programs while they are displayed on your video monitor. Lines and
characters may be quickly inseried. deleted or changed. Add a printer and ELF Il can
type letters for you — error free — plus insert names and addresses from your

ELF II's ASSEMBLER transiaies assembly language programs iefo hexidecimal
loatures ic abbreviations rather

3 big help in calching errors.

with and improve them when required.

than numarics so that the instructions on your programs are easier lo read — Ihis is

ELF W'z DISASSEMBLER takes machtne cods programs snd produces assembly
language source listings. This helps you undersiand the programs you are working

The new ELF 11 VIDED DISPLAY BOARD lets you generate a sharp. professional 32 or
64 character by 16 line upper and fower case display on your TV screen or video
monitor — dramatically improving your unexpanded £79.95 ELF If.

In addition to 1/0, monitor,
memory, ASCIl keyboard and
BASIC, ELF Il offers you exotic
add-on features such as the ELF ||
Light Pen and the ELF Il Colour
Graphics and Music System

t's no wonder ELF lis are being
used by schools and universities,
factory training programmes, trade
schools and R&D Labs.

ELF 11 and all ELF 1l add-ons
are also available wired and
tested. And, as if all that
weren’t enough, the help that's
always available from our Ser-
vice
guarantees your success!

Department further

To: NEWTRONICS. HL AUDID LTD
138 Kingsland Road. London E2 8BY
Please sand me the items balow

including sine, square, triangle, pulse and TV video
signals. When no signal is present to repetition rate is

PHONE ORDERS ACCEPTED
Call 01-739 1582

below 5Hz the trace free runs producing a bright base
line. Company orders welcome by phone and Telex.

6MHz OSCILLOSCOPE 31068

Similarin appearance to 10 MHz ‘scope. SAE for details

SINCLAIR PFM 200

FEATURES include
Resolution to 0.1Hz and
sensitivity to 10mV. 8-digit
LED displaying frequency
range of 20Hz to 200MHz.
Xtal time base accurate to
0.3ppm/"C at 10ppm /
year and all this in a pack-
age weighing just 60z. and
6.2 x 1.25. Adaptor
£3.20. Padded case £3.20.
PDM35 £29.20

UK microvision £90.24
DM350 £96.76
DM450 £68.08

Boris Microprocessor chess game £178

KRAMER & CO.

9 October Place, Holders Hill Road
London NW4 1EJ. Telex: 888941
attn. Kramer k7. Tel: 01-203 2473

Mail order only. Callers by appointment

. g > "
(] RCA COSMAC ELF Il kil @ €£79.95 +VAT and handling

(requires 6.3 te 8 velts AC power supply|

Power Supply [raguired) £5 +VAT

RCA 1802 User's Manwal £4

Tom Pittmaa's Shor! Cowrsa on Microprocessor &
Compuler Pragremming teaches yos [ust ahout
avorything therd is 1o knew ahost ELF It or amy ACA
1802 compuler. Writien in non-tecknical innguage il's 3
ALSO AVAILABLE FOR EF H

(earning breakthrongh lor anginears and leymen alike.
€4

Detuxe Matal Cabimet with plexiglas dusl cover lor
1 £23.0F +VAT
E | am 3130 eeciosing paymest (including paziage and
ndting] lor tha iems chacked below.
| want my ELF it wired and lested £99.95 + VAT
£2 p&p tor orders over £15

Totat enclased £

Charge il fe: ] Access [] Barciaycard

Account Ne.

GIANT BOARD TM kH with casseita 1/0, RS
-L/TTY 170, 8 hil P 170. decoders for 14 separale
170 instruclions and 3 syslem monitor /edilor £39.00
+VAT
[E‘]Kllgl (Protoiype) Beard accapts up to 36 ICs
YAT

4K Static RAM kit Addressable 10 any 4K page to
£69.44 +VAT

[} Gold pialed 86-pin ceanectors fone required lor
each plug in board] £4 +VAT sach
(] Expansion Pawer Supply required when adding 4K
RAM) €19 +VAT
[ Protessionsl ASCII Keyboerd kit with 128 ASCIl
upper/lower case sol. 96 printable cheraclers,
onboard raguislor, parity. logic salactien and cholce ol
4 nands| signels to mate wilh atmost any
computer £50.58 +VAT
qﬂulun metal cabinst tor ASCH Keyboard €15.02
+V¥AT

[[] video Disptay Board kil Ietz you generate a sharp
protessional 32 or B4 character by 16 fine upper and
lower case display on yoar TV 3craen or vides monitor
— dramaticalty improving your unexpanded £79.95 ELF
I, Fils inside ASCH Keyhoard cadinet £69.95 +VAT
ELF 1 Tiny BASIC en cassetts tape. Commands
inglude SAVE, LOAD. =+ X +]| 26 variables A-Z. LET.

IF/THEN. Ilﬂ." PRINT. 60 TG, GO SUB. RETURN. END.
REM, R, LUST. RUN, PLOT, PEEK. POKE. Comes 'ully
ﬂnu-ulll and includes alphansmeric
requirad 1o display alphenumoric characlers y
your TV screen withoet additional hardware. Alsa plays
lic-tac-ton plus & drawing game thal uses ELF II's hex
keyboerd as 3 Joyslick. 4K memory required £13.50
+VAT

Tom Pitimaa’s Short Ceurse on Tlny Basic for ELF Il

("JELF-BUG TM Deluxe System Monitor on cassatte
lapa. Atlows displaying ine contenis of ail regisiars on
your TV 3t ary painl in you im. Ao dlspiays 24
bytes ol memory wilh fuil s. biinking curzor
and duta scrolling. A must fer the serious programmer
€13.50 +

Taxi Editor on casset
nzerl, delele or edit
pragrams whils they
monitor. [Add primtar

ives you the anitity (o
d words Irom your
on yeur video
ELF It 1o type
resses from

your
Pluuhm On cazseite lape transistes aisembly
DRgu2ge programs into hexidecimal machlne code for
ELF Il wse. Mremonic abbrevietions lor instrections
[rather than numerics) make programs easier lo read

code
source
ve your

O or and Disassemblar
purchased logather onty €45.76 +VAT
[requires Video Display Board plus 4K memory|
ELF I Uight Pon. assembled and lesied £6.50 + VAT
ELF Il Colaur Graphics & Music System Boerd kit
95 +VAT
ELF li conaects diractly to he vides input of your T¥
8 without additienal hardware. To connect ELF Il to
your dniennd terminels matedd. order R Modulator
£2.77 +VAT
Coming soon: A-D. 0-A Cenverter, Conlrolter Board and
more!
Prim
Name

Address

DEALER ENQUIRIES INVITED
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SPECIALS

PROJECTS

1+2

TOP PROJECTS

Book 1 + 2: £2.50 + 25pP&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
eft alarm, turn indicator canceller, brake light warning, LM3809 circuits, temperature

al.nrm, aerial her, UHF-TV p metal k , four input mixer, 1C power supply,

rumble filter, IC tester, lgnmon ﬂmlng Ilght, 50W stereo amp. and many more.

‘Book 3: SOLD OUT!

Book 4: £1.00 + 25p P&P.

Sweet sixteen sterec amp., waa-waa, audio level meter, expander/compressor, car theft
alarm, headlamp reminder, dual-tracking power supply, audlo millivoltmeter,
temperature meter, intruder alarm, touch switch, push-button dimmer, exponure meter,
photo timer, electronic dice, high-power beacon, electronic one-armed bandit .

Book 5: £1.00 + 25p P&P.

SW stereo amp., stage mixer, disco mixer, touch organ, audio limiter, infra-red intruder
alarm, model train controller, tion tester, h radio, STD timer, double dice,
generll purpose power supply, logic tester, power meter, digital voltmeter, unlveml
timer, b 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”

gnme, burglar alarm, pink nolse generator, sweep oscillator, marker genentor,
visual metronome, LED dice, skeet game, lie detector, disco light show .

Sraphic Equaliser... Marker Generater
Power Ampifier Modoles... 52 Soand
CCTY Camers..... Neadphone Aty
U et Sond-Li st Trer
fmml‘ Compressar..., Ske

sm l Dots layh: Game ... Lightshaw

Active Crossover.... Hear and Telf Unit
Pink Noise Generator.....GSR Moaiter
L Sweep Oscillator.... Steres Simuiator

-

electronics
tomorrse, %

A BPECIAL EDITION Z00M

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 ETT — and a look at the

future of MPUs, audio, calculators and
video. How can you not read it?

75p + 25p P&P.

Display Systems
Digital instruments
Transmission 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
serles Is available from us in reprint form.
The three books between them contain ail
the information presented in the series
Ssomeﬂmes in more detail!) and together
'orm an excellent starting point for any-
one interested in learning the art of
electronics.

£1.20 + 25p P&P each.

FROM THE PUBLISHERS OF
ELECTROMNICS TOOAY INTERNATIONAL

€Ml
CIRCUITS
No2

£1.50

ETI CIRCUITS

Books 1 & 2.

Each volume contains over 150 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 phenomenal —
hardly surprising when the circuits cost
under Ip 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 ET
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POLYPHONIC

KEYBOARD

CONTROLLER

Tired of playing one note at a time on a boring old monophonic synthesizer? In this
design Tim Orr describes how you can build a four octave polyphonic keyboard
controller incorporating first note priority.

THE MUSIC synthesizer is probably
the most powerful musical
instrument of today, and it will most
probably form the basis of the next
generation of keyboard instruments.
However, the synthesizer suffers
from one major drawback due to its
unique structure. The disadvantage
is that it is a monophonic instrument
as opposed to traditional keyboard
instruments, such as organs and
piano’s which are polyphonic, or
multi-voiced. A brief resumé of
synthesizer structure should clarify
the reasons behind this.

To start with, the synthesizer is
composed of a set of modules or
independent circuit packages whose
parameters in most cases are voltage
controllable. For instance, a voltage
controlled oscillator (VCO) has an
output frequency (pitch) which is
dependant on the magnitude of the
input control voltage. These modules:
can be split up into three distinct

36

groups. Firstly there are Sources,
such as:

1. Noise
2. Voltage controlled oscillators

Secondly there are Modifiers which
form by far the largest group:

1. Voltage controlled filters
(VCF's)

2. Voltage controllled amplifiers
(VCA's)

3. Ring modulators

4. Filter banks or graphic
equalisers

5. Phase shifters

6. Reverbration

Thirdly there are control voltage
sources:

Sample and holds
Sequencers
Transient generators
Trigger delays
Keyboard controllers

B> =

Getting Your Priorities Right

First note priority was adopted for
this design, i.e. first note pressed to
channel 1, second to channel 2, and
so on. If more notes are pressed then
the system can cope with, these are
locked out. The reason for this, as
opposed to last note priority, is that
first note priority stops the note
jumping that can occur when,
momentarily, more notes are pressed
than the system caters for.

Binary Notation

When the code (note code) driving
the decoder energises a contact
which is closed, the output of the OR
gate goes high, showing a unique
code on the input representing the
particular note being pressed. This
code, the note code, is arranged such
that the lowest note is binary zero,
the next note up binary one, the next

ELECTRONICS TODAY INTERNATIONAL — JULY 1979
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two and so on up to N.
The scanning can also be achieved
using a multiplexer.

The size of keyboard decided on
was a 4 octave one having 49 notes.
Hence this makes the value of N 49
and therefore the size of the note
code will be 6 bits (64 possibilities).
In fact this is useful in that a 6 bit
code will be just big enough to scan a
5 octave keyboard (61 notes) if
required. In the case of this design it
will simply be a mattter of adding 12
extra diodes since the decoder
already had a total of 64 outputs.
Incidentally, the scanner will have
another output not yet mentioned.
This is called 63 note, (the 63
output on the decoder) which simply
provides a pulse to the decision logic
to say that a scan has been
completed. The multiplexer method
would require decoding of
the note code to do this.

The scanner simply gives each note a
binary code, but how can this be
extracted as a set of control voltages
with associated gate signals?

Pumping Caps

The note code is changed to an
analogue voltage using a D-A
converter, the output of which is
switched onto the correct analogue
channel and held using a set of
sample and holds. The gate signals
are dealt with in a similar way using
CR circuits. The counter for the note
code causes the scanner to increment
from the lowest note upwards. If
three notes are depressed the
scanner reaches the lowest note first
and causes the output of the D-A to
be stored by channel 1 sample and
hold, and channel 1 gate capacitor to
be pumped up. On moving on the
channel counter is incremented,
prepairing the output channels for
channel 2 data. When the scanner
reaches the second note up the
process occurs again only using
channel 2 and again for channel 3,
with the third note. When the scan
has been completed the channel
counter is reset and made ready for
the next scan.

Dying Charge

If on the next scan the notes are still
depressed, the gate capacitor will
again be pumped up maintaining the
gate output high. When a note is
released the time constant is such
that the gate capacitor's charge dies
away in about one and a half scan

"The largest of the four PCB's, carrying the logic circuitry.

times, thus removing the gate signal.
By experiment it was found that the
scan‘time needs to be about 4 mS.
Even when a key is pressed and
released very quickly, it will have
been scanned about ten times or
more. The NAND gate should be
mentioned because it allows two
adjacent notes to be played. This is
because if two notes right next to
each other are depressed, the output
of the scanner remains high for the
duration of both notes and so only
one note would be detected. By
NANDing the scanner output with
the clock the output is broken up
allowing adjacent notes to be
detected.

Note Jumping

Although this circuit will work, itis
far from satisfactory. When notes
other than the top note are released,
the channels on which the remaining
notes appear, above the released
note, all jump down one place. This
makes the instrument very difficult to
play as it must be remembered to
release the keys from the upper one
downwards, to get a chord that dies
away nicely without the note jumping
effect.

Special Decision

This means that the simple logic
must be replaced by some special
decision logic, incorporating a
memory of notes already activated in
previous scans.

The scheme here is that note codes
are gathered into the memory as the
scanner sweeps up the keyboard.
When the 63 note is reached, the
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entire memory is dumped onto the
output channels by sequencing the
peripheral address lines. It is also
necessary to reset all of the gate data
bits in preparation for the next
scan.This means that while a
particular key remains pressed, the
gate for that channel will be
refreshed on every scan. When the
key is released, the gate for that
channel will go low when data is
again output.

Logical Channels

The effect of the decision logic from
the musicians point of view, is that
upon playing a chord, say C, Eand G
the first one depressed normally
comes out on channel 1, the second
on channel 2 and the third on
channel 3 (the difference in time
between depresssions need only be
milliseconds). There is, however, an
exception to this when a note is
depressed that is already stored in
memory. For instance, if the three
note chord described above were
depressed such that C was first E
second and G third, then it would be
expected that C would come out on
channel 1, E on channel 2 and G on
channel 3. But if a previous chord
had been played using the same C
which had emerged on channel 2
then the decision logic would cause it
to remain on channel 2 and so the E
would be placed onto channel 1 and
G onto channel 3.

Key Question

Construction of this project will
depend almost entirely upon the
keyboard it is built around. If you »
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The Scanner: Thé IC’s used for the scanner
itself are 74154, which are one out of 16line
decoders. They are arranged such that one
output goes low with the rest remaining
high, dependent on the four bit code on the
input. These IC’s also have a pair of enable
inputs both of which must be low. These
allow four 74152's to be used as a one out of
64 line decoder, simply by the inclusion of
the two inverters on inputs 16 and 32."The
63 note output is obtained from the 63™
output of the decoder, and the scanner
output is taken from the keyboard contact
bus bar, having been ORed using the
diodes.

‘Logic: The reaction of the circuit to
a new note that has not been picked up by
the scanner before is as follows: the note
code counter increments the scanner by
one note on alternate falling edges of the
clock, until it reaches this particular note.
The output of the scanner goes high regis-
tering that the contact is closed. This
triggers the monostable IC12 pin 2 causing
its Q output to go low long enough to set
the decision cycle flip flop IC15 input pin 9
The output of this flip flop' pin 11, thén
inhibits further pulses from clocking the
note coder by taking pin 1 of IC15 low. At
the same time it initiates the first decision
cycle by allowing the counters IC9 (address
counter) and 1C13 (decision-couriter) torun
by taking their clear inputs high. When the
output of the decision counter is zero the
memory address counter is clocked round,
so that the logic can check if the note is
already in the memory.

The memory address counter is incre-
mented on the low going edge of the K
pulse, which is simply the clock divided by
two. Since the decision counter is only 2
bits it. was convenient to derive K using the
spare single stage counter in the 7493. Note
that K is only active during the decision
cycles and data block since the counter is
cleared down when the scanner is scan-
ning.

When the address counter reaches the
number-set on the Phonics switch, it is
reset, and the decision counter incremented
by one via the NAND gates IC18. This starts
the second decision cycle where the logic is
looking for a spare location to insert the
new note. It has been assumed that channei
1 is in use and that the first available
channel is channel 2. The circuit stops the
data being entered in channel 1 by obser-
ving the state of the gate data output from
the gate RAM pin 5. If this output is a'
logical ‘O’ the channel is in use and must
not be corrupted, and so the address
counter is incremented so that the next
channel can be tested.

In the case of this example the decision
logic succeeds in entering its data in chan-
nel 2, but if the decision counter is incre-
mented a second time before an empty
channel is found, simply because all chan-
nels are in use, the decision cycle is ended
and the scan continued. This third condi-
tion of the decision counter is decoded by
the NAND gate IC16 and the invertor IC19,
and reset is achieved via the three input
NAND gate 1C22 and invertor 1C20, which
reset the decision cycle flip flop restarting
the note code counter and clearing down
the memory address and decision counters.

The second and subsequent times that
the scanner is stopped by the note that was
loaded in channel 2, the decision logic will
only get as far as its first test ‘Is the note
already in the RAM’, so when the memory
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address counter reaches 2 the combarator
output goes high acknowledging that the
note is already entered. This causes the
gate Dbit to be refreshed (since it is reset
during data block) along with the data
being re-entered into the note memory,
(re-entering the data in the note memory is
not necessary but occurs due to circuit
architecture) after which the decision flip
flop IC15 is again reset and the scanner
restarted.

All the time a note remains depressed the
decision logic will refresh the gate bit
associated with the channel in which the
note has been placed. At the end of a scan
the gate bits are reset immediately after
they have been placed on the output chan-
nels meaning that if the note is not still
depressed on the next scan the gate signal
on the output channel will go low in the
next data block period.

During a scan the data valid signal is
high, it only toggles in data block. Simply
enabling the gate RAM during the decision
cly’;cle loads it with a ‘l’, since data valid is
the input. Note that loading these Ram’s
with a ‘1’ results in the output going to a ‘O’
as they invert. This is the reason for the
invertors on the outputs of the note RAM’s,
which are also tri-state for the computer
interface.

The clock for the system is an NE555
timer wired in the astable mode.

The Output Channels
There are $wo_outputs per channel which

are multiplexed out by the data block
period. These are the gate outputs and the
control voltage outputs. The gates are
obtained from the CD4099 addressabie
latch (note that these outputs may need
buffering depending on the impedance they
are driving as the CD4099 is CMOS). The
address Tines of the latch are attached to
the memory address counter and the input
is connected to the gate data line (IC10 pin
2). The enable input of the latch is con-
nected to the data strobe line so that as the
data is output from the memory the correct
gate state (1 or 0) is stored on the relevant
channel.

The data sample pulses are for loading
the sample and holds on the analogue
channels. They are derived from the 1 of 8
decoder and the clock. To interface bet-
ween the TTL logic and the analogue
switches comparators are used so that the
analogue signals can be between —3 volts
and_+12 volts. All the comparator outputs
are disabled when the ¢lock is high by using
the two resistors R65 and R53 to feed the
reference input to the comparators, the
clock signal being attached to R65. The
binary codes representing the notes are
converted into analogue voltages using the
D-A convertor IC14.

As the memory address counter is incre-
mented in data block the data in the note
memory is converted into an analogue
voltage and passed onto the correct analo-
gue channel by the comparator and analo-

gue switch. The D-A convertor has a cur-
rent output such that when the resistor R82
is added to convert it into a voltage, the
output goes more negative with increasing
binary codes. The op-amp IC29 (pins 12, 13
and 14) corrects this by inverting the out-
put of the D-A. It also allows the scaling or
volts per octave of the keyboard to be
adjusted, by varying the resistor in the
feedback loop. Another function that the
op-amp allows is the summing of voltages
that have to appear on all the output
channels at once.

There are three sources of voltage that
are summed at this point, the tune voltage,
the vibrato voltage, and the pitch bender
voltage. The tune voltage is derived from a
potentiometer which draws its current
from the voltage reference circuit. The
vibrato voltage is generated by a standard
triangle wave generator comprising a
regenerative comparator IC29 pins 8, 9 and
10 and an integrator IC29 pins 5, 6 and 7.
The output is coupled to the summing
amplifier via a pair of back to back elec-
trolytics to remove any DC offset and a pair
of resistors that allow their centre point to
be connected to earth via an external
vibrato depth potentiometer.

Offsets around the circuit are trimmed
out using the trimmer RV1 which obtains
its reference from the diode D1. Since the
offsets are predominantly in one direction
due to Q2 the offset control only works in
the negative voltage direction.
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employ the ARAK kit, no problems
should arise at all. The PCBs are
designed to fit their keys and
comprehensive instructions are
included with the kit.

We have not attempted to go into
any detail with any other unit, simply
because there is such a great
diversity available on the market.
Setting Up .

Once the components are all
mounted on their boards, each
section has to be set up. Let’s start
with the

PSU

Before the mains is connected to the -

PSU it should be thoroughly checked
for shorts. The three low voltage
fuses FS202, FS203 and FS204
should then be removed and the
mains turned on. Now check the
voltages across the smoothing
capacitors C201, C202 and C203
which should be around +8V, +17V
and — 17V respectively. If this is the
case the + 12V regulator can be
tested by replacing FS203. If this
works the + 5V regulator can be
tested by replacing FS202. As the

+ 5V regulator is supplied from the
“+ 12V supply via R201 they must be
tested in this order. Finally the — 12V
and —3V supplies can be tested by
inserting FS204. It should be noted
that the fuse holders may need
bending to give correct contact to the
fuses as they are very simple pressed
steel pieces for PC mounting.

The Logic Board

Check the logic board thoroughly for
'shorts on supplies. It is also wise to
‘buzz out’ every connection on the
board to test for continuity which
may well save a lot of fault finding
time, but note that it will not
guarantee correct operation as it does
not test for shorts.

When these preliminary tests have
been carried out and the power
supply unit is functioning correctly
power can be applied to the logic
board. Firstly only apply the + 5V
supply until the TTL is known to be
working correctly. ’

And a Log

Once the logic is working the
analogue section can be tested.
This time some setting up can
also be done:

First check the positive reference
is sitting at about 6V2 above earth.
This level can be increased using the
trimmer RV7 if a higher reference is
required for any reason.

40

If the touch circuit is not to be
used R63 should be removed as it
will probably cause the output of
IC29 pin 14 to saturate against one
of the supplies as the output of the
touch circuit is indeterminate.

R19 sets the maximum glide rate.
The smaller it is the longer the
maximum glide rate will be.
However, it is unwise to make it any
smaller as the maximum range is set
by the V_on SAT of the switching
transistof, this only creating an offset
when it is turned on and not when it
is turned off. It may be necessary to
increase the value of R19 although
problems will probably occur on 6ne
channel only and will most likely be
remedied by replacing the switching
transistor for one with a lower V
SAT.

— PARTS

DPST rocker switch.
BOARDS 3 AND 4

SEMICONDUCTORS

BOARD 2

R201 100R

R202 2k2

R203 5k1

R204, R207 OR75 1W

R208 4k7

R209 6k8

R210 1k2

R211 10k

R212 180R 1W

R213 1k

CAPACITORS

C201-203 4700u 25V
electrolytic .

C204 100n polyesti ws

C205 220p

C206 500p

C207 220n polyester

Cc208 470n polyester

C209, C210 1u0 35v
electrolytic

SEMICONDUCTORS

Q201 2N3055

Q202 TIP31A

Q203 2N2905

1C201, 1C202 LM723

1C203 7912

D201-208 1N5402

D209 LED

D210 3V1 Zener

MISCELLANEQUS

TX201 RS 207-683

TX202 RS 207-699

1A, 1A5, A (2 off) fuses and holders,

IC100 74LS04
IC101-104 74154
D100-148 1N914

2 off of these components are required, as
board 4 is identical to board 3.
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Fig. 3. Circuit diagram of the logic board.

2v

R8G
1k0

pv7
10k PVE
1008 nsITIVITY
-y SEN
79 oV, l €26
1k0 100n
—12v I ov
A85 R36
P o G
03 >
1c30 T2yl D4 Py 1€30
4 —| 1c30 130 >
+ + R84 R63
R75 a7 mo 33k
N R78
mok 470k RE1 R83
ca --i — cer %7 &3 560k
on T 10k 00n
" s
' g R76 1
¢ 100k 08 TRIM
[ 4 +GAIN
ov ¢

EXTERNAL

ELECTRONICS TODAY INTERNATIONAL — JULY 1979




PROJECT: Keyboard Controller

SKT PMENTO ON/OFF

PV
+Vnet R23
Ry g SW3 220k
ZI, PMENTO c7
18] RATE R18 R21 o 100p
2l I3 ak7 220k I
+5V poNICS 3 cw
o Rig $ €22 R22
3 2 l +5v —T—- 270 1902 220k s
1c19 M- Ic26 r .
2 oy — [ + V CONT 1
sW2
a2
N L ic8 4 ov
INF SUS c1s wsa
5 R27
G 1ok VoD - e12v
7 v
le"’_cm LsB a - +
e " sTROBES 1c25 I —3 [
+ c9 1c24
1c19 ov RS e o
ic18 DATA STRDBE 27 ov
R3
+5v — 3 220k c10
3k3 3 == 330p
DATA 3 i 0Ny
t+—" sLock h ic20 ¢
/ - 8 —>
“ Ic? =5 V CONT 2
av| 13t
~c23 <z
o
1€31
ic17 —>
DATA T
Hr‘ b VALIO o
_..m GATES
1c17 ' |~ Aay
x Ic19 ic22 o Imz
Q
]9 { 2
© L~ na
116 £f|c1 1c22 — ] I I\
V ] Y
Ve——r— L
€6 [R13 Rid N
Ic16 sy Wk
Sz ic21
[—— V CONT 3
-~
IC16 ov
,
= r" +5V R1
+5V B § i» i gklg
— /%
1C16 L/ 7 b Y
/
= = | [ ] -
113 |4 Ve 1cs RIS ®
1c19 1% iihan
pr— ENABLE
[ : — 1
[
i1c22 l l LK1
—1—°V ic20 oV . :
1 - D1 V CONT 4
; ; vx
Yous Ve " e
a3 & Ic15 R64
22k 1T A 27
I “12v
ol 1c15  ——
c5
(Z:gn ic12 100p 1ca
L\ PROCESSED
1
=% ) NOTE
N_% 2 coDE
— =< RS53
Ny 16 5k6
—l—l—l— gt ov 32
T
oV Ic15 +5V 1c32 —'T— vioct  B¥5
+5Vv RS54 sw1
VAR
Y ) ak7
_T— k3 IC32 +5v | A —
— R56
] N_] ‘o 8k2 Ave avE
10k
m@a C32) l N PRESET
— N 1c29
RB2
1c1 Av ? c3 N == %'g,, 560 »
P L Ro0
] o o™ A “12v 120k
h o re2g — R55 EXTERNAL
] MK ] l l ak? VCONTROL
INPU
v ale
_.,_l_o alr ov ‘ ov
+5v :
'_T_ v ——I_‘SV / —T— R91-R9B
e VIBRATO
I e RS7 c1o
- w3 w00k Soon % A6t
i % _j-——lvw—bg GATES 3 150k
ic9 [_“" e MEMORY
110 ] 4 Ic2 %] R58
g 8 220k R62
_—W 1c32 150k
i ' -
0 J_ o4 ov SKT4
1c20 Ef ov T EXTER-
AL
DEPTH
p——— +5V N R88 -
RE oV ,
33 q 22k EL ov
a S 2
3k
v a NOTE CODE
l B TO SCANNER
c3
G 100 - ;g
2 41
SCAN
R S TO SCANNER
i NOTE




i 1 - T

o

—
t § )
i o | —l—mn—..
H i RESISTORS —U>—N.—-m
: ; R1,R67, R79, R8O 10 R61, R62 150k
) i n i 1 R2, R18, R20, R54, R63 33k
t o @ R55, R91-R98 4k7 R65, R81 2k7
i 1 R3-R6, R10-R17, R69, R89  3k3 RE8 680R
o " R7 390R R70 47k
; i R8, R9, R87, R88 22k R74 10M
3 w Ia@ MQOT I@M WOOI
L H R21-R24, R29-R32, R37-R40, R83 560k
£ R45-R48. R58 220k R86 620k
1 o . : R25, R33, R41, R49, R90 120k
: R73, R75, R84, R85 1MO POTENTIOMETERS
: . L R26, R34, R42, R50, PV1 47k
: ! R57, R71, R72, R75 100k PV2, PV4, PV5, PV6 100k
H _ : R27.R28, R35, R36, R43, PV3 1MO Log
; R44, R51, R52, R60. PV7 10k
! : R64, R77 10k RV1-4 1MO
; ! R53 5k6 RVS, RV8 100k
; R56 8k2 RV6 10k
! 3 ; R59, R66, R78 470k RV7 47k
! 1
% ; e e R e S s e
i 8 “ " M o of : H L [ 2 § o i
i o 2 1 e =1 . i
& x & . i
4 @ § ]
1 w m 3 [
¥ -
i o - < "
: “ 3 ;
i ! ] T8 i
. P g3 _
_ ! 28 ¢ a | H
, i >0 |
h 15 PR aw | _ !
i ao [}
0 AN - I ¢
! AN A | -
HE B §
§ 14 P8 30 [
1 H P o & N [
& . ¥ £ D..m t [ ]
i I 3 1
5 L - 2 !
; B T W ;
i D 3 & t r . Te i
4 i ox ! 1
3 > ]
y Y !
H 12 L w = 2 "
i [+ ] = o0 ]
m A |
r ] a - ] i
; 1 ¢ou g0 i
t ® ]
i P S e 'z
" L _
. Lo s o ;
4 1 ;083> 1
3 H b ® .m 1 i
] oz £3 1 !
# i ;1% , = H |
' i !
& . e |
/." - 3 H Wi ]
Nt 2 1 ' L
§ i 4
1 i ] ¥
AL 101 — . m
i ! .
i 1 !
f | ] i
§ i H
: t i
1 1 i
06 = m 1 ]
m D “ “
) ; i !
105 € ! : i
H o | ' i
= 1
" 1 i
1 i i
04 .3 W " “
= i I i
g : m
103 & W - H
| “
& : “ i
102 i = § M "
| Z X g ¢
1 - i ;
101 . { um i m f
i MW. i § v o e o
W O ‘40
100 @ ; ELECTRONICS TODAY INTERNATIONAL — JULY 1979

T o o o i 0 o e S o . A 0 o a9 A T o €, R e O



Ii"%l"‘f}il!iii'!ﬁllli!gﬂf“§§|§(‘ili“‘!§!"|f§‘§§§ii‘!‘!i§f'lfQi‘I‘ll!|l||l'|'f'!!l§l|l‘il(i§‘|l§§iiiﬁf('iiiiillfi?"

o o @ o © o [+

-~ e o g
s o o

~ - e T o — Ap
. s o - - e
P

=

HIHHE

- e B
11
3
—
=

] —
' { =
] © ') < ] N [~ @ -] (= © 0 oo ) ] - o » © ~ ot
i
]
~ 4.8 B R REERE B R _RBR_B_RA._8_ B _ R B _BRR B _ RSB _.RKB.F.. B
‘sAe 8 )iy 1) 03 Bpewt ‘preoq nbo) ™
s€g0d pPieogie) eyl jo suQ ‘(mojeg) -z ‘big o3 40j Aepseao jusuodwo) {(enoqe) -9 ‘Big <
M>m M>m m>m M>m AVHY et = ® o P
= . 4. 1. 1o 1o | | e im, are s i
= o :
nLn.v % = S, ] als o spoivipg B 6 D EPIi
™o ©o™m - [ = M 1] k-4 z) & L]
oS ovrvoL, c 5 o n H
o odomz~8 339 M
rnY FaunTnel ogN ox 0 "
- ~ ™ < o = { i 5
i) — 4% o NAO o u&m 'Y 1 e
S IIT 503 IZZ>w Fo 4 ; i M
N2 NNNENO0OO Fad-©a 8= w Ml
£, —
o A 1
o0 2 gia S : m
, bo (i Tk = laz il R
D “a YEW JE Y E 3 FLE Al i
OWK..S % fis < H m M ! fer)
™ Y THEE | B BE o S i %o <
S N9 @ RS m,ow ISLE S1ge5: - m - ;,?L o
pd - (] ~ 5 — —
s < & W
=1 wmm g 88 ™ rLtW;.m\w w.i_u WEmI @ o slo dlo r_J._ oam,n%a >
GaTLcos SINERAR 828 & mﬁ Il v 2
=m0 —N®D = ~ 3 -0
0000000 LLYC08raaS w4 ole o Jo LB S R
=i )E iy oo 4 cj
2 1 ] e 2
IM, 3 lojd g o000 oaw«“ z
RS 8EY 3 b o
E - L [5]¢ =
5 £ o g = i el TN z
5 S & Bwual © ofe ¢ 0 85 Vg Wﬂ_ Lg e
€@ o ¢ ma NB-woRon La«qdaﬁa M | M\»L ui
ca® ©JI00 >0t J0 Y I IL =
oONO OMm3Mm QuIZwog g 0 gogs i i _ = z
CNe CMe®m ARNZONNS d 5] & F Y I P _H J.MaZ@ >
© 3k . Yl Sl id <
13
o . g : o | il ceiie g
© T o s 2131 - M =
,A.,M 3,% N M.Iu & aooomo B ) ,r J M M s
2350 ~o o 2 S I [° 40# Ry ~te T~ =
300 5o 0.8 . =iy >
i@ SEzo® P ® o oo B L g
mcmc mmccccm Q Q. omﬂamfﬂxac Wl o 6] woozw eno0BB0 m
&a0-~N . “ogan~ 3 @ 5ol ® Ty omluﬁ o
ErrmgwNraNN DA~ TNOO8 cg A - &
30500000000 wooollLLP 37 ) [EEET] OrzeET] YrIsETrSEE =
1
& B 1 I ] -




_—

IN SPRINGTIME

As a London-based magazine, we tend to concentrate our interest on exhibitions and
electronics shows in the London area. Lest we become too parochial in our outlook,
we decided to see what our fellow Europeans have to offer. We sent our roving
reporter, lan Graham, to Paris to see how the other half live.

| PROBABLY RECEIVE a couple of hundred Press releases
every day. Most, concerning orders for electronic equipment
won by companies or appointments to the top management
of larger corporations or annual accounts, end up in the
waste paper bin. Our reports on the cream of the rest appear
monthly in our news pages. Occasionally | am invited to
attend Press receptions. Again, few are interesting enough to
prise us out of our armchairs. However, | did sit up and
take notice when | was invited to attend an electronic
components exhibition ‘sur le continent’. The occasion
was the Salon International des Composants Electroniques
79, held in Paris from the 2nd to 7th of April. Well, |
thought about it, for several seconds at least, and decided
that | had indeed been neglecting our European brothers.

On a sunny April morning | made my way from Charles de
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The tops of stands stretch into the distance, in the biggest of the
three exhibition halls.
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Row upon row of stands full of goodies — paradise for the
exhibition addict.

Gaulle airport to the exhibition site at the Parc des
Expositions in the Place de La Porte de Versailles. My first
impression as | emerged from the Metro station was of the
unexpected size of the exhibition, which stretched over a
staggering 63,000 square metres, split up into four sections.
It would have taken several days to see everything on display,
certainly more than the single day | had allowed myself.
Although it was essentially a trade show, the atmosphere
inside was more akin to that of our own ldeal Home
Exhibition. However, great expectations of an entertaining
exhibition were not borne out by my admittedly swift tour
of the stands. ~
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_FEATURE

A fun way of counting trains with photocounters. This stand
attracted a great deal of interest from people who had probably
never seen a photocounter before. This simple display illustrated
the principle of the unit admirably for the layman.

Dry Stuff?

Unfortunately, few exhibitors showed any imagination in
the presentation of their wares. Sound to light units and TV
games naturally lend themselves to entertaining stands, but
what about more mundane electronic components? General
Instrument Microelectronics (a British firm, I'm happy to
say) managed to make microprocessors a crowd puller (1
wouldn’t have thought it possible) by using one to control a
noise generator. Pretty dry stuff, you might say. However,
the generator was producing car engine, gear change, skid and
crash noises for a model racetrack. Visitors could control
the cars with conventional pisto! grips. Well, perhaps a model
race track has little to do with microprocessors and vice

P s

A closer 1ook at the electronic ‘train’ spotter above. One colour of
wagon, in this case blue, can be counted, ignoring the train and all
the other wagons.

ELECTRONICS TODAY INTERNATIONAL — JULY 1978

versa, but it did attract interested visitors. Isn’t that what it's
all about?

Eyecatching Pyramids

Another firm displayed photocounters by using them to
count wagons on a pyramid of model railway layouts.
Talking about pyramids, yet another firm (American)
presented a striking display, a pyramid of multimeters. They
might uncharitably be called gimmicks, but they were eye-
catching. Too many exhibitors relied on a glass case full of
components accompanied by row upon row of standard
black and white exhibition photos, none of which deserved
or got a second look. Still,” there were plenty of product
demonstrations to keep me busy, as | made my way through
the maze of stands. There were also lectures. How do you
fancy soaking up ‘Monolithic Memories’ at half nine in the
morning? No, neither did |.

B——

Keithley’s pyramid of multimeters. We strongly suggest that you
don’t try this with your Avo. 8's, or if you do, don’t blame us if
there are disastrous consequences.

Light Entertainment to Heavy Machinery

Although | found plenty to criticise at the Paris show,
it put some of our own electronics shows to shame. Whatever
you are interested in, from hi-fi to heavy machinery, there’s
plenty of it at the Salon, with some 1300 firms exhibiting.
Hi-fi enthusiasts could spend a day or two wandering round
the stands devoted to the love of their life. That goes equally
well for every field of interest represented and there wasn’t
much that was not represented.

See You Next Year

My brief visit to the show was very enjoyable. There was
plenty of food and drink to be had from seemingly numerous
bars. The French exhibition staff were so good to me that
I'm thinking of doing it again next year. If you feel like
joining me, the Salon International des Composants
Electroniques 80 will be held from March 27 to the 2nd of
April. If you feel like nipping across the pond to pay your
visit on Sunday, March 30th, don‘t......they re closed. EN
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G reenbank TERMS, VAT. C.W.0. Chequss sic payabls to Greenbank Elactronics. Add VAT “
CA Lc U LATO R s all prices at 8% except where stated otherwise. Post sts.: UK 25p (+2p VAT
Greenbank Electronics 27p) per order. Export: NO VAT but add 25p [Eire). 75p (Europe] and £2.50
{Dept T7E) 92 New Chester Road, New Ferry JIILLIULLS
Wirrsl, Mersey| [Polys. universities. govl. depts.. etc. can telaphone thelr orders for immediate
SC| EN F'c : 051 845 3391) despatch on account | _
hese rices for Amateur U: d Export. Nots dustrial users — uanll
#* SPECIAL OFFER EatprEssito Amstent Kb Mt "no.:,:mmnc. wri QUARTZ VEROBOARD
prices availal y 1 m
TEXAS T159 together with PC100B 0.1 m:n -n copper
(Complete as manufacturer’s specifications) 4000 15p 042 5p 4089 £1.50 419 £2.68 4531 £1.45 e
0 W01 97p | 43 o4p | wW  e3p | azz  f5.00 | 4832 f127 3.3 gy l"“ s iy
4002 17p | 4044 4004 £1.50 443 TBA & gég £995 Zw,xs,, 52p
TEXAS/HP Accessories available el Ml 08 e b e fhas | s ez ne j war £1.86
#TEXAS T159 (New Card prog 960 prog steps of 100 mem) 008 "= pro] Wrp | w9 a7z | s eress | 458 €125 es g:"xgw s2p
£166.50 . A “ x5" P

STEXAS T158 (New Key prog 480 steps or 60 mem) _ £60.00 e B e ke | W Bo & an 9g | woxr, e

#TEXAS PC 1008 (New updated Printing Unit for T158/T1 s;%) 00 it 18 | a0s0 b | we W | TBA 45‘3 ,_;‘5, e 47 ::,1,.?“'““"‘3 1

£TEXAS T157 (Key Prog 8 mem. 150 Keystrokes/ 50 Prog Stans) ihe ::: Sl ;i: ez OB Lt ol tae e no strips)

£25.00' 87 3N~ X% 38p

TEXAS T133 (New — same spec. as T130, but 3mem)  £13.95 T £ T AR Ol (it am | wexs 5%

#TEXAS T145 (New updated version of the Texas T140} £18.95 Wit ‘3" W55 €128 | 104 £108 | 4500 €556 4555 % ey U x11.0 £1.56

#TEXAS 42MBA (10 Dig Fin/Stat Prog 12 mem 32 keystrokes) o ”; 4056 £1.34 40105 £1.06 4501 l-1p 4556 78 382 Termiaal pins  €1.50/500
£42.95 4018 s9p | 4057 «€2570 | 40106  6lp | 4502 91p | 4857  £3.86 an LT = GHY

#TEXAS TI PROGRAMMER {Hexadecimal Oct) £46.50 Q19 4sp 59 u'w ot 68p 503 69 4558 €114 e gl? h:lldbnlnri E@’gl

*#TEXAS T151/iii (New 8 Dig+Exp 10 mem 32 Pro Sle . ¥ “ pot lacs cutter P

Stat/Sci { Wl o8 ‘;5 W20 9% | 460 £1.45 | 4008 €536 | e505 571 | 4659 €369 | Jsmme 382 St cafter ooy

402! 9lp | 4061 €1567 | 40109 €£1.02 | 4506 51p 4560 €184 756250 My 362
TEXAS T150 LCD (Sci/Stat. 2 Con Mems) cz:.oo wz2 s6p | 40621 £10.00 | 40181 €333 | 4507 s5p 4561 65p 1000 et e ——
TEXAS T125 LCD (Sci/ Stats) £18.50 07 20p | 4063 €109 | 40182 €140 | 4508 248 | 462 €533 | omemw ) SOLDERCON BINS
w4 sep | 4064 WS | Wi 6140 | 4510 osp | 4566 €159 | asigasmw  cles 10050p 1000 £3.95
. ’” 4025 19p 4065 N/s | 40193 £1.40 610 £1.38 4568 £2.38 4,000 Wtz 2
SLIM-LINE —-l— 026 £1.80 | 4065 STp | 1M €198 | 4512 2lp 4569 €257 4,032 Wz a0 DIL SOCKETS
Ch h . 4027 A5p | 4067  £3.80 | 40257 €148 | 4514 €265 472 2! 4,09 WKz o0 8/14/16 pin
ronograp 4028 ap 4068 22p 4160 £1.08 4515 €299 4580 £5.74 4194304 WG s 10p/12p/13p
BARGAIN OFFER o) 99p | 4069 200 | 4161 €108 | a6 cros | 48 £262 | gqmiem: €128 18/20/22 pin
4030 58p ] 23p | 462 €£1.08 517 €382 4582 98p 4608 Wz £323 18p/20p/25p
You will not befieve the luxury ol Ihis “sfim 4031 £2.05 407 21p 4163 £1.08 4518 £1.02 4583 76p 4500 Wtz oan 24/28/40 pin
fine” 12 functian Chranograph unil you have 4032 £1.00 4072 20p | 14 £108 4519 Sip 4584 43p 4915 W 3.2 30p/40p/50p
worn il . . . until you have enjoyed the 4033 €145 4013 2p | 475 99p 4520  £1.08 4585 €101 5.000 Wz sen p
iments 1t generales 4034 £1.96 4075 23p | W14 £1.08 4521 £1.88 4585  £1.20 5.0688 Mz £1.23 TIMER iCs
Slim-line™" Chronagraph yives 4035 [1R]] 4076 £6.59 4522 £1.08 4597 £2.32 5,120 Mz (2%~ HE556/556 29p/4%p
conlinuous sasy lo read LCD display of hours. 4036 £2.45 4077 23p une £6.5% 4524 N/S 4598 £2.65 5185 MMz %2 - =l
minutes. seconds, AM/PM. Al the touch of 4037 £1.00 4078 21p M0 €573 4526 €1.08 450 £6.95 6.000 Wz an
button you have date — month dale — day of 4038 £108 | 408] 20p | 4411 £9.58 4521 €152 4700 E£1.75 6144 WU £323 ORCAMRS
waek — reveriing io normal display time ai 4039 £2.45 4082 21p P £9.4) 4528 99p 6,400 323 {AN Mini dips)
the reiease of the button. 440 £1.05 | 4085 T4p | WISV £750 | 4529 £).04 55360 Wz £323 CA 3130 ¥p
Prass agam lor immediate stop watch/tap time facility to 1/100 second. The 4041 80p | 4086 73p | WIS W/S 4530 85p 1.000 WLz €323 o JI‘“‘ o
m-fine™ even has a powertul hack light lor easy night use, the casing I 1.168 Wtz £323 UATAI [Toxas) 22p
chrome finished with matching linked bracalet, ' 7.680 W2 [Z¥ 6741 [Yexas]  £1.00
We are so cerlain you will be delighted and salisfied with this **Slim-line™ 34 786432 Mz 0923 —
Chronograph that in addition to the One Year Warranty we are ollering a ;‘:335 :‘I_:g ;ﬁ:g E:z ;ﬁ?; ”5: ;:Egg E:u 4.000 W n 4 OGIT LED DISPLAY
1483y money back guaraniee if you are not entirely satistizd, 74086 s.4p N é)p 740907 S4p 74928 £4.84 0.338608 Mtz (2 ) Myitiplaxad, common
M4 1151 740908 740829 €11.93 eI me 033 cathode, prime quality.
oy £16.90 + £1.00 p/p ins. Send cheque/P.0. or on A | T e ) s sop | vem cres | ecow Tma | svsme cse | xsB3I 037 €425
order via Barclay/Access credit card loday under our Special 74008 24p 14083 850 740192 €1.10 740810 £6.78 BOCES S4p 2,800 Wz £392 NSB 5881 {0.5) £5.75
) UG MO0 24p | 74095 104 | JCIK €100 | 74091 €703 | 60cs  eip | 10000 M a2z —
el £1.41 UCI07 €122 | OIS E1.04 | Tac9iz £7.13 0C97  S4p 10245 we 823 LED DISPLAYS
d e 24p JACISO £4.12 | TAC200 €6.78 | 740014 £1.4 80C38  B1p lunrm Loied g” DL-704E/707€ 85p
l *TEXAS T158 with Applied Statistics £80.00 | ;:cg; 24p 140151 [g.g ;:cngs; r:.:;g mg:: é:.g :gvég ‘t::;; :‘ll'm-l.:u :x': gtméﬂz& g_:
9 with PC100C and Applied Statistics £305.00 24p UCI54 €3, . d d : § _
#TEXAS T159 witl and Applied Statistics £ ugz  a2p W57 £2.20 140N £173 140921 £11.83 88030 £1.93 :%‘;::u.u g;z’ £R0 5007560 6120
PR TCISALE e £1.38 MCI60 €1.0D lm 54p ;ﬁgg ggg thellitd ae
4073 S54p HOIBL €110 | 54p . : N
TEXAS T159 C as manufacturer's spec. J6 Sep | T4l €110 | T3 S4p | Tacse  TBA Bowmg €323 EEIRLE
master module. charger. etc.), PLUS statistics module and U016 54p 740163 £1.10 740904 54p 740925 £4.84 18422 w8t Q.2 40,5 Digits 40 pin OIL
extra set of 40 Biank Prog Cards with wallet, etc gm“:& gﬁ g £8.95
ONLY £180 .
e 210134 W $B2s —
.‘::CBM 91903 (as 4190R but with 9 memories) €27.50 VIDE 0‘ NEW SWITCH 27540 W 192 CLOCK CHIPS
8M Pro 100 (72 Step Prog) £29.50 e 385856 MHz €323 AY-5-12244 €2.60

#HP 29C (as 19C bul o Printor) £93.00 MI1IEDS U 003 ¥ MODE PSUs S 323 || msezsa £530

#HP33E (8 mem Pro Sci/Sta) £64.00 sion  Med £2.50 § AC 52215 Sv/10A, ramete sonze £63.25 100.000 Miz £323 MK 50362/50366  £6.50

*#HP32E (Advanced Sci with Statistics) £50.00 {+12%% VAT) AC 82218 Sw/5h. . 12v/1 €£78.90 116.000 Mz £3.23 MC |4440/LC0}  £9.95

*HP27 (10 Mem Sci/Fin/Stat) £73.50 UMIZ31 UHF Ch.36 Vision § AC 92215 as 8221 but also —Sv/B.1A

#HP 1E (New Sci replaces HP21) £35.00 Modulaler wide Bandwidth £84.30 SIX DECADE

#HPB7A (C. Prog 224 Sieps 26 Mem) £257.75 {for computers otc) £4.70 § Typically  70%  sfficient.  Dims. TIMEBOX. Dighta) Clock COUNTERS

#HPG7A (Fully prog with Printer) £€422.00 {+8'%¥AT) 43 8% X 2" Case, 56 13F X715 mm e TR 617

CASIO AG2000 (upiated AQ1000 Cal 3 Way Stopwatch /Alarm T o esw | wesiees 20

c&‘féﬁ’&?%&efggs@ Std/DP/Rec } czz g% MICROPROCESSORS 4K NIBL o 4 £ 2708 £55

CASIO FXBOOO (as above + Stop Watch /Alarm) £27.73 R T ——— 5800 - NBLMM in 4 x 2708 £55 DAT Wots: i Bvis section all data books

*CASIO FX202P (127 Step Sci Progs Con Mem) £34.50 KEMTRON COMPUTER 5800 MPY o5  ETBUE S Lien are subject to 0% VAT. For postage

CASIO FX501P (Sci. LCD display Prog. 128 Steps. 11 Merm) BOARDS 5602 WPY £9.95 :‘I‘T‘;ﬁ‘;z i soz Torses' a1 top of page.

£46.00 114 x 203 mm fibroglass. 6810 (128 x BRAM)  £2.97 5 \ntertace Data Book [Natianal £2.75
CASIO FXS01P (Sei. LCO dsplay Prog 256 Steps 32 Mem ' 3 T L TR R A N 1 Dty Ao (asora) £2.50
5820. 6821 PIA £2. | .

CASIO Prog Adapter —permits Progrs to be recorded on 10 standard range o MPUs 260, Sc e 5850 ACIA £3.08  SC/MP Utitities |1 x 2708 &6‘5:89; "Egi'l;ilz ;:Ilinoi {acA) £a. :g
cassette recorders for replay on to Casio FX501P/FX502P at Teis WC5880/80AP £264 1900 B e y SC/MP Pr irg” by Or. Drary [Kamhron
later stage £23.00 CHAR. GEN. KEYEOARD uide to SC/MF Programmimg’ by Dr. Drery 2 1

SC/MP Protoboard  £5.95 - §502 1200 ENCOOER
280 CPU card £4.95 2 “A Guide to Kitbug” [Kamilron) 75
THE COMMODORE PET COMPUTER MCM 6571/6575/65T6  £9.95 4
Cllh ISR GEYY) el s 8 ':l sgg S 622 MCM 66760 £9.75 SC/MP Technical Descriplion (Nalionai] g‘f
A comptete personal computer that OUSE e j S MK 5302 £15.29 |  MBL Reteronce Guids [Nationaly 345
VOU B thres:  £5.95 COSMAC 1802 £13.95 data tor Mk 4118 25
operates anywhere by simply plugging gt MC145008 1CU 556  R0-32503 (5 umruul ts 95 €6 poge data for 54 (1SF-84/650) ] 50’
into Main supply. Allows communications C : OM 8678 CAB/BWF 16-pay for IMS 8154 (ISF-8A/650] (Natianat} p
directly from BASIC to IEEE -~ 488 standard devices MOSTEX YDU BOARD AY-5-2376 [9,15 204 or SC/MP 1l (Natnal) S0p
TYPE VAB2 16 line x 54 U¥ PROM :rus:n COP 1802 MPY User Manual [RZA) 5
Cassetie. Video Display Unit and characters, cursor, upper/ PROMBOX 12 6163 Fixed Pomi Binary Arithmetic Foutines lor
il i Fioating Point Arithmetic Routines lor COSMAC [lulqu -
Keyboard built into PET lower case ZmA ETATICS lllusnv ms' i 12
Ry O M Gyl 2 RAM board |2102) Ik 2101256 x COSMAL WPy o (RCA) 75v
PET 2001 15‘~ €675 2H02-1K x ‘ “ ?9 1 MOSTEK Memory and Designsrs Guide. includes applications
) 8k RAM board |Z”‘l| "( 211-256x 4 £1.75 and PC8 layouts for dynamic memories £2.20
8K 2112-256 ‘ 4 £2. 25 SC/MP Microprocassor Applications Handbook llh(mnll]
5 3 A = — TAPE Imrh: a [l 95 CRT Controller: UARTs 2114-1Kx £5. 75
NOW IT'S YOU AGAINST *COMPUTERS PSU 5.+ 12v. —12v board Thomgson CSF SF F96354€ A8-1Kx u (2708 Compallhle] Undsrsiending CMDS (RCAY
BORRIS the most advanced chess computer yet. Borris is £4.95 £11.50 SC/MP Microprocessor Asseminly u,.wq. [National] r_s m
ideal for learming and improving your chess game lrom PSU Sv. —12v hoard £4.95 OP 8350 CRT Suparchip £33.81 INVERFACE COSMOS Pocket Seisclion Guide [ACA] 25p
beginner to masier. Borris can play against himself. has : Further dalails on roquest AY-5-1013 TR"1602 £4.00  BILSS/6/748 €1.25 & COSMOS Digital Intagrated Cirouils [RCA} 5
Alpha-Numeric prompting to help improve play and by simple Gihers to b anaounced] AY-5- 10138 £4.70 7849} {ED driver 50p ~
switching you have facility to follow Borris’s thinking while he AY-3-10144 £5.60 715497 92p SPECIAL: 280 DATA PACK £14.95
analyses position before making a move. Walnut case. = —— AY-3-1015 £5.60 IN425 £3.95 A 3ol of 1he lollowing 5 280 data manvals and 2l the
wooden chessmen, board mains adaptor, etc £164.50 180 DYNAMICS 8126/28 £2.64 ralalsd data we can lind of iuteres! fa the 260 user.
'cuzss CHALLENGER “10° {10 Levels of bagmner to 780 CPU (BYMIZ ; MK 4027 4K 250mS £3.50 VOLVAGE Appraximate weight 1,75k
ma 132,50 zmwj Enml] E:}:? MK 4116 16K 25008 €875 REGULATORS €30-page 780 CPU TochnicalMaauai
CHESS CHALLENGER 7" (7 Levels of game) cas 00 280.CTC £7.95 MKeBI62Kx £30.52 g5 75p c10-page 280-CTC Product Speclficaion
) 280-P10 £7.95 UY ERASABLES 7905 £1.08 c25-poge 280-P10 Technical Manual
*EREE — Mains/Charger included SC/MP || RAM 1/0 5204 4K'R 8 €150 312 97p c200-page 280 Programming Manual
GOODS FULLY GUARANTEED. PRICES EXCLUDE VAT (ADD 8%) SC/MP 1) [AMKz) £8.82 2708 1K18 €150 7912 £1.08 c25-page 286 Micro Reterenze Manval )
BUT INC. P&P CHEQUE WITH ORDER INS 8154 RAM 1/0 £2.75 216K xBsngeSv 62820 w3z £5.61 = — _—
Company / Hospital and Government orders accepted by phone |
74827 28 40, 415126 60 J4S163 €1.18 | 7415240 £2.36 | 7ALSZB3 €7.92 | j4L8375 - €£1.50
Barclaycard/ Visa / Access accepted by phone 74LS 741528 u: }2&;’5 w‘; ;asm sag 45164 £0.04 | TALS241 €232 | JAS290 €1.28 | TaS31T  E2.12
I 74530 22p | 740380 £1.15 | 748132 95p | TALSI65  75p | 7ALS242 E2.32 | MAI$293 €128 7415378 £1.84
Te" 0 I '455 9823 ;ﬁg?ﬂ -43 WS32 219 | juses €108 | TALS)I  S5p | TALSI66 £2.26 | JALS:43  €2.32 | TALSZ%S ﬂtg 748379 £2.15
e e e e e emm ey 7502 16p | TAS33 3% | jases  43p | TALS138  85p | TMSITD €288 | TaS244  £1.70 745288 £1.68 | 745384  B6p
4537 39 S 60p | 745139 BSp | THSIT3 £1.05 |7MS245 €270 | TMS32 €240 | 745386  Bep
E);POFRT %D: 'Riwfbc/o ’ ;ﬁgi :2: LS5 39: ;:ts‘!l €104 | 745145 £1.08 | 7ALSITA £1.06 | THS2T €190 | TUS3B ER90 | 745390 £2.30
1t Fretgl iy FOs. elivery 2 y 7413326 £2.94
I Quotations on request. Payments via Letter or Credlt/ Int l 741505 gv ;:g:g :g ;:{lssgg :g": ;:tgllﬂ ‘é”g ;:ngll;f g ;: ;:gg:g z:g 78527 £9.86 ‘ ;:tggg &?g
ey R Ean e B | s 90p |jaisw £106 | 7S5t Sp | 7ASIE €298 | THS! €134 | TASHT €148 q453% 215
T T T T e N o | s €120 | 7alses €115 | TUSIS 7ep | TSI €140 | 7ALSZS3 €142 | T4SM8 €186 qusi £276
SN 22p 78549 E1.20 | 745107 4dp | TALSI54 £1.70 | TALSI91 £1.40 [ 745257  €1.10 T4LS352 l‘.:.ZB 7418399 €2.30
a1z 23 JMSS1  24p | 745109 S55p | 74LS1SS  96p | 74LSI92 £1.30 | 415258  €1.46 | TMS3S) EX.28 | 745445 £1.50
; sl3 30: 7455 28p | 7415112 55p | 745156 96p | 74LS193 €£1.30 | 7415250 £1.60 745365  55p | 7418447 €1.44
M o U NTA' N D E N E usu 75p | 7485  30p | JMSN3  S50p | 7ALSIS7  76p | TALSIO4 €1.86 | TALSZ6) €4.50 | 7418366 °  @5p | 7415490 €£1.80
;ﬁls 30p | TASEd £1.50 | Jasiie S0p | T4LSISE 96p | TALSI% E1.36 | TALSZ66  52p 148367 w5p 745668 £1.82
22¢C st London EC2 Jus?0  20p | TMSI3 46p | jusizz T0p | Ju$1s0 £1.2B | TALSI95 £1.00 ;uggg g;: | ;:Llég%s n so §it§§$’3 f S_::
wper o 874 Alp | as123 70 J4S161 98 748197 €1.40 | AL X
e 1 . \ Jﬁgé zﬁ TasTS  48p | ralsiz €1 .ng .| Tas162 EL3= 785221 96p | T41S279  6Gp | TALSIT4 €185
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PROJECT

MOTOR

SPEED CONTROLLER

A sophisticated unit that allows control of model electric motor speed and direction
via a single radio control channel. The unit can supply peak currents up to 10 amps.

THIS DEVICE lets you use a single
channel of your radio control system
to control both the speed and
direction of an electric model motor.
The unit has been designed
specifically to control the drive motor
of our 1/ 16th scale Tamiya Leopard
tank, but can in fact be used to
control any 4V5 to 8V DC electric
motor that draws peak currentbelow
10 amps. The unit is ideal for use in
model boats and large-scale land
vehicles, and costs only a fraction of
the price of equivalent commercial
units.

The unit derives it’'s control
signals from one of the output
channels of a radio control decoder.
It accepts standard positive or
negative decoder pulses, which have
widths variable over the 1 mS to 2
mS range, and is designed to work
with systems having fixed frame (or
frame repeat) periods of
approximately 20 mS. The Strato
4 4 2 system, published in the May
and June editions of ETI, can be used
with the controller.

The controller circuit incorporates
only two pre-set pots. One of these is
a ‘set null point’ control, and can be
used to set the motor speed to zero in
.any desired position of the
transmitter joystick control. The other
pre-set is used to set the maximum
speed of the motor.

The two pre-sets can be used to
give a variety of operating modes. If
they are adjusted so that the null
point occurs at the centre of the joy
stick trave!, the motor will have
identical maximum speeds in forward
and reverse. !f the null is set to occur
towards the 'low’ end of the joy stick
travel, the motor will have a high
maximum forward speed and a low
maximum reverse speed.

Construction And Use

The unit is assembled on two PCB's.
Board 1 holds all the logic, timing
components, and the two pre-set
pots, and board 2 holds the power
driver transistors and the relay.
Construction of board 1 should
present few problems: note,
however, that no provision is made
on the PCB for decoupling capacitor
C8, since we hooked this component
into the wiring harness on our
prototype unit.

Note when constructing board 2
that power transistor Q4 can either
be mounted directly on the board in
low- to medium-power applications,
or can be mounted externally on a
suitable heat sink (such as a vehicle
chassis, etc) in high power
applications. The relay used on this
board is a 6 volt two pole changeover
type with a coil resistance of 70R
(see Buylines).
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When construction is complete,
the two boards can be mounted in
the model, preferably as far away
from interference-generating motors
and servos as possible. Board 1 is
powered from the radio control
decoder supply lines. The signals
from the selected output channel of
the decoder are fed to either the
positive pulses or negative pulses
input leads of board 1, depending on
the pulse polarity of the particular
decoder that is used.

Board 2 is powered from the
motor supply leads. Note that the OV
line of the motor supply must be
made common with the OV line of
the decoder. Also note that one lead
must be connected between R6 on
board 2 and pin 4 of IC1 on board 1,
and another lead must be connected
between R12 on board 2 and Q1

collector on board 1. <
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Fig 1. Full circuit diagram for the radio control motor speed
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*"‘ RLA/T

1Pt
1
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controller. The connections for the power type Q4 are shown.

The input pulses from one channel of
the decoder, which have widths that
are variable between 1mS and 2mS, are
fed to either pin 1 or IC2a (negative
input pulses) or to pins 12 and 13 of
ICla (positive input pulses), and appear
in positive-going form at the output of
IC2a. This positive-going pulse is fed
directly to pin 12 ot IC2b, and is fed in
inverted form to pin 5 of IC2c: the
inverted pulse is also used to trigger
reference-pulse generator IC3 via C1.
This reference pulse has a nominal
width of 1.5mS, which equals the
mid-band width of the input pulses
from the decoder. ¢

The positive-going reéference pulse is
fed directly to pin 6 of IC2c, where it is
compared with the negative-going
version of the input pulse on pin 5. The
action of IC2c is such that its output is
normally high, but switches low for a
period equal to the difference between
the reference and input pulse widths
only when the input pulse duration is
less than that of the 1.5mS reference
pulse. This negative-going output
pulse, which has a width that is
variable between zero and a nominal
0.5mS, is used to rapidly discharge C4
via D1 and thus cause the output of
IC1d to switch high and drive relay
RLA on via QI and R6. This relay,
which dictates the direction (forward
or reverse) of the motor that is being
controlled, is thus off when the input

HOW IT WORKS

pulses are greater than 1.5mS
(nominal), and on when the input
pulses are less than 1,5mS.

The 1.5mS reference pulse of IC3 is
inverted by IClc and fed to pin 13 of
IC2b, where it is compared with the
positive-going version of the input
pulse from the decoder. The action of
IC2b is such that it’s output is normally
high, but switches low for a period
equal to the difference between the
reference and input pulse widths only
when the input pulse duration is
greater than that of the 1.5mS
reference pulse. This negative-going
pulse, which also has a width that is
variable between zero and a nominal
0.5mS, is fed to pin 9 of 1C2d.

Thus, a negative-going pulse appears
on pin 9 of IC2d if the decoder pulse is
greater than 1.5mS, or on pin 8 of 1C2d
if the decoder pulse is less than 1.5mS.
Consequently, IC2d generates a
positive-going output pulse that has a
width that varies from zero on a 1.5mS
decoder input pulse to 0.5mS on a ImS
or 2mS input pulse.

This pulse is fed, via D2, to a
pulse-expander circuit designed around
1C4, which expands the pulse width by
a factor of about 40. The resulting
expanded pulse is passed on to the
external motor via transistors Q2 to Q4
and the contacts of the relay, and is
used to give pulse-width or variable

mark/space-ratio control of the motor
speed. Diode D4 is used to damp motor
back-EMF, and lamp LP1 is used to
minimise the effects of
interference-generating current surges.

In practice, RV1 is used to adjust the
width of the reference pulse (nominally
1.5mS) so that the motor speed is zero
when the transmitter joy-stick control
is in its central or null position, and
RV2 is used to adjust the expansion
factor of the pulse expander circuit and
thus pre-set the maximum speed of the
motor when the transmitter control is
in its ‘maximum’ position.

BUYLINES

The relay is the only component
that calls for comment here. It is a
6 Volt 2-pole changeover type with
a coil resistance of 70R, and is
available from Greenweld, 443
Millbrook Road, Southampton,
SO1 OHX. The price is £3.30, in-
cluding postage and the usual ex-
tras.
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PROJECT:Speed Contrbller

+Vg FROM MOTOR SUPPLY

TOMOTOR e TO MOTOR

POSITIVE
PULSES

— | P1+Ve

NEGATIVE
PULSES

PIN4IC1 =

Q2 COLLECTOR s
sdam

0V FROM e
MOTOR SUPPLY

Above left and almost absolutely right are
the component overlays for the speed
controller.

ov R12 +ve
FROM
DECODER
What A Turn On

When installation is complete, turn
on all power switches, check that the
unit functions correctly, and then
adjust pre-set pots RV1 and RV2 for
the required operation. To set RV1,
move the transmitter joy stick to the
required 'null’ position, and then

And this is how the boards should look
once you've built them up. Check very
carefully before switching on.

PARTS I_IST adjust R\/1 for zero motor speed:
, under this condition the relay should
* be on the verge of switching between
RESISTORS (all Yaw 5%) ISCE1M'CONDUCTORS e the on and off states. Next, move the
R1. 2 47k G2 4011 transmitter joy stick fully fqrward,
R3 7. 11 4k7 IC3, 4 555 and adjust RV2 for the desired
R4 100k maximum motor speed. The setting
R5 2M2 8; gg;?gt up procedure is then complete.
gg' 10 g%k Q3 BFY50 Finally, note that the operation of
R9 10k Q4 TIP33A the motor speed controller can be
R12 470R D1 2 IN3148 _adversely affected by electrical
R13.14 12R1W D3 4001 interference from motors, etc. All
CAPACITORS D4 IN5401 motors in the model must therefore
C1.2. 3 10n polyester be adequately suppressed. A 100n
C4,5,6,7 100n polyester _ disc ceramic connected directly
Cs 100u 25V electrolytic ~ Relay = 6V, 2-pole changeover type. Coil across the motor terminals works
resistance 70R. .
pretty well in most cases. ET
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TAMTRONIK I.TD. (DEPT. ETI)

217 TOLL END ROAD, TIPTON
WEST MIDLANDS DY4 OHW

.021-557 9144

Kits can be supplied excluding pch and/or case. Send sae for Mi"i:“um order
please

details naming reference and free catalogue.

Trade and Educational enquiries welcome

PRINTED CIRCUIT BOARDS and

KITS ror ETI proJects

ADDITIONAL PRINTED CIRCUIT BOARDS

Pcbs are available for all projects from September 1976 (except where copyright

Prices include VAT
& P&P

Visit our shop at

32 Market Place
Great Bridge. Tipton
West Midlands

Mag. Project Kit. Ref. | P.C.B. Kit. Kit.
lssue contents restrictions exist).
| {soe koy) 1976 [ dure  Oignal Freq. Meter
Sep. 77 “Graphic Equaliser 601 2.50 23.75 BFGH Mar Audio Level Meter 1.60 {Set 4) 5.35
Sep. 77 “Graphic Equaliser P.S .U 602 90 2.50 BFG May Audio Exp / Compressor 470 Bass Enhancer 3.15
Oct. 77 “Watchdog 604 1.20 21.95 BEGHL Sep. 560 ABC VDU {Set 3) 755 | Jui 081 Tachometer 85
Oct. 77 Watchdog P.S.U. 605 1.10 7.45 BEH 740 2m Power Amp 1.50 Micro Ampiifier 85
Aug. 77 “Sweap Oscillator 606 4.00 41.95 BFGHL Oct. 241 Double Dice 210 | Alarm Alarm 80
Sep. 77 *Stereo Simulator 607 1.05 6.95 BEGHL 252 1-2 Hour Timar 1.10 Aug. Motsture Indicator 1.20
Dec. 77 “Freezer Alarm 608 .85 8.45 BFHL 152AB TV Pattem Gen ! Bongas 11§
Nov. 76 *‘General Purpose Preamp 609 1.00 4.85 BEG (Set 2) ) 3.80 Egg Timer 1.10
Jut. 77 "GSR Monitor 612 1.10 19.75 BEGHL Nowv. 543AB STD Timer Sep. Loud Hailer 1.10
Apr. 77 “Burglar Alarm 613 1.10 10.85 BEGH (Set 2) . 3.10 } Continuity Tester 90
Feb, 77 “Bench Amplifier 615 1.15 13.20 BEGHL Dec. 544 Heart Rate Monitor 1.65 Oct. Spirit Level 1.45
Nov. 77 ‘Compander 617 2.55 27.35 BEGHL 447 Audio Phaser 2.15 3 Channel Tone Control 1.00
Mar. 77 *50 watt High Power Amp 618 2.10 9.75 BE 446 Audio Limiter 1.85 Nov. Clock A 1.80
Mar. 77 *100 watt High Power Amp 619 2.10 12.80 BE Rev. Monftor 1.65
Mar. 77 “High Power Amp P.S.U 620 1.65 8.70 BEJ 1977 _ Elect CMOS Switched Pre Amp
Oct. 77 “Digital Thermometer 621 1.70 21.85 BFGHL Jan. 570 Reaction Tester 2.25 Set2) 5.10
Feb. 77 ‘LED Dice 624 90 7.10 BEGHL 549 Metal Locstor 125 To- 132 Experimenters P.5 1.30
“Active Crossover {2 pcbs) 625 3.30 15.30 BFGHL Patch Detector 155 | momow 555 Timer pcb 0.90
“Markér Generator 626 1.20 8.40 BEGHL Heads or Tails .80 1978
Nov. 77 “Skeet 627 | 2.5% 21.90 BEGHL Fab 448A Headphone Amp 85 ‘ Jan. Hammer Throw {Set 3) 7.45
“Flash Trigger 628 1.10 6.25 BEGJ 449 Balanced Pre-Amp 95 Race Track 200
“Disco Light Show 629 4.25 25.95 BFGJ 449A VU Meter 115 Feb. Ace:Boat Metronome 1,05
“Pink Noise Generator 630 1.0 4.30 BEL Door Belt 1.50 Porch Light 120
Nov. 76 541 Traln Controller T001 1.35 18.85 BEHL Mar. 155 ABCD Digital Voltmeter 586 Shutter Timer 2.00
Jan. 77 444 5 watt Stereo (2 pebs) 7002 3.10 26.95 BEGK (Set 4 6.10 Mar RMS Meter 1.60
Feb. 77 448 Disco Mixer T003 2.35 19.40 BEJ Orill Controller 106 | Line Follower 1.05
Dec. 77 Ciock B. T004 3.30 16.75 BE Function Generstor 125 | Ape Rain Alarm 1.60
Jan. 78 House Alarm A T005 3.20 30.50 BEHM Temperature Alarm May Electronic Ignition 1.50,
House Alarm B T006 1.50 5.50 BE (Set 2) 1.75 Helping Hand (Set 2) 3.26
Feb. 78 Metal Locator Mk. (1 1007 1.60 22.60 BEML Apr Fuz 85 1979 ;i
March 78 | Frequency Shitt P.S.U T008 1.10 5.95 BE 630 Hex Dispiay 1.00 Jan Ogital Module A 165
Frequency Shifter T009 2.50 24,95 BEL PS.U. 85 Digital Module B 100
L.C.D. Mater 7010 1.60 27.95 BEG 804 TV Game 2.30 Digital Moduie C 1,05
Lght Dimmer 1011 90 8.60 BEH May Metronome {Simple) 0.80 Feb. VCT 170
Apr. 78 Gas Monitor 7012 1.40 16.95 BEHL Infect Tracer 1.00 | Twonky 2065
May 78 Star Trek Radio 7013 1.55 Tsl.so ::NL
Stars & Dots T014 3.00 B.A. H
June 78 | Spacteum Analyser (2 pcbs) 1015 1390 | 7695 | CEAm KITS WITH A PHOFESSIONAL FINISH
Wein Oscillator T016 1.45 17.20 BEHL e —— .
Torch Finder T018 75 2.40 BE SYSTEM 68 SPEGTRUM
Temperature Meter T019 1.60 27.70 BEG “ousE ALARM
Aug. 78 Etiwet Piant Waterer T020 1.30 6.10 BEH 631 3.35 ANALYSER |
Sept. 78 Cross Hatch Generator T021 2.10 14.95 BEGHL Mainfr PSU 145 i
Stac Timer T022 3.00 27.45 BEJL ainirame June ‘78 Ret, TO15 Jan. T8 Ref. TOOS/6
Wheel of Fortune 1023 1.55 9.80 BEHL VDU A 4.50. Includes: 2 x Pchs with component Contral Comsale for complete house
Oct. 78 Complex Sound Genarator 1024 3.95 25.75 BEH VDU B 4.30 % d Isyout. € t protection
R.F. Power Motar 1025 1.60 1530 BEML CPU 3.80 £y Ayt LompeeaiL, Kl ol Vors 6 rads hrushed
Power Bulge 1026 85 365 BEHL s 370 | swilchos. Eleciret Microphone. etc. L nge
I Telephone Bell Extender T027 1.25 11.40 BEHL Cuts & 4K R 3 Screon printed End Plate, Scresm uminium isslrument case with black
Oct. 78 Proximity Switch 7028 2 gg 1(5’.35 BEGH uts am 80 | printed Case. Lr’:m pln:::;:} :l:t;. -
Feb. 78 Ultra Sonic Receiver 1029 1. 10.75 BEH Cali co inc|
Feb.78 | Uitra Sonic Transmitter 1030 90 5.65 BEH U7 PrcelRcina VAT &IRER EEF 76,051 BN
Nov. 78 ] Cuts Cassette Interface ;831 :;8 ;g‘gg :E:L
Audio Oscillator (2 pebs) 2 . SPECIAI. OFFERS
Dec. 78 Car Alarm {2 pebs) 7033 2.50 6.95 BEJ oo
el emi s 1034 130 A = KEY TO KIT CONTENTS Plugin mains PSU 3v/Bv/9v/12y DC 300MA.
Curve Tracer 1035 120 10.95 BEHL Suitable for calculators, TV Games. eic. £2.99
| Eprom Programmer T036 2,65 23.35 BEH 100 X "W 1K rasistors p
Eprom Programmer P.S.U T037 1.70 6.25 BE A Vero-board(s). 4 x NE 555 £1.00
Jan. 78 Car Tachometer 7038 2.50 12.20 BF 8 Printed Circuit Board(s). ¢
{ g[gf:’: g',"f;‘g:cf ?0%(9"; pcbs) ¥833 1233 2& gg gs g With Screen printed component layout.
LB o 0 g rag strip. n "
Log Converter Toa1 3.60 26.75 BE E Alt Resistors, potentiometers, capacitors, Pcbs amd ity availale from TAMTRONIK LTD.
Feb, 79 Tape Slide Synchroniser 1042 2.30 20.95 BEHL BMi-conductors, for projects from HOBBY HLECTRONICS ANG
JlapeiNoiseliimitey Loa3) 39 39 BEHL F As E but with exclusions. Please ask for details EVERYDAY ELECTROMCS. Send sae for fres
| Light Activated Tachometer T044 2.65 35.85 8EH G Dil and / or transistor sockets and /or soldercon catalogue. Please guote preject and kil
Mar. 79 Headlight Delay T045 75 6.75 BEHL st o ENbar Wk | i
ic Trigger 1046 2.70 18.95 BEM retersace aumber when details of 2 specific kit
Logic Trigg H. Hardware includes switches, knobs, lamps and wired
Stage Dimmer Control Module T047 2.95 47.95 TBA holders, fuses and holders, plugs and sockets, 9 required. sae.
Stage Dimmer Module 10 amp T048 6.30 28.30 BEH microphones, transformers, speakers, meters, e
Stage Dimmer Module 20 amp TO49 6.30 27.05 BFJ relays, terminai biocks, battery connectors, etc.
Audio Power Mater TOS0 3.45 72.45 BEH BUT excludes nuts. bolts, washers, connecting
Apl. 79 a/id:jElimigqto; Igg; 3 ig ;?gg :E:L ; m':l' ga:tep‘:‘s an? s_pecml;!scsuar;e'ousdhsry:s Tamironik L. ressrves the right te change kit
ind speed indicator . ut with exciusions. lease ask for details. - P i
Guitar effect unit 1053 1.20 11.69 BEGHL K. AsH but including connecting wire :ﬂf""':'"'"“:‘( :"m D "llicl“rl'imlwr:nl
May 79 Double Dre TO54 1.65 14.95 BEHM L Suitable casefs). o3 or 1o maka valid suaslilutions for
Headphone amp TOS5 2.78 2330 BEHL M. Suitable case with screen printed facia lemporarily wavailabie componeats. )
Car immobiliser TO56 1.20 7.95 BEH N. Fult kit to magazine specified standards. The majority of kits advertised can be supptied
Ambush (3 pcb's) TOS57 8.65 TBA P Kit with p al finish — incorporating all from stock. hewever pisase allow 21 days
June 79 | Tuner Amp ! TOS8 TBA TBA _— prime features including screen printed pcb and dalivery since demand on any kit is unpredicl-
Mairis speaker TO59 20 5.45 BEGHL case where appropriate. able
Accentuated beat metronome TO61 2.10 16.95 BEGHL .

Telephone or Letter

a digitizer adds another dimension ::

The Bit Pad computer digitizer converts graphic
information into digital form for direct entry into a
computer. By touching a pen like stylus or a
cursor, to any position on a drawing, diagram,
photograph, or other graphic presentation, the
position co-ordinates are converted to digital
equivalents.

computer.
cabinet.

infoermation and details.

Terminal Display Systems Lid.. Hillside. Whitebirk Industrlal £siate. Biackburn BB1 SS. Lancs. England «

-

r Sa:ﬂ—lu Ospariment CP ET. Tarmlnal Display Symmlnlllxida Whitebirk Industrial Estate

I Biackburn BB1 SSN, Lancs. England I

I Name I

I Address —ll

S A P S
50

@ Bit Pad interfaces with almost any micro

@ Bit Pad consists of a 15” sq. digitizer tablet
(11" sq. active area), a stylus, and a controller

@ Bit Pad costs only £450 (excluding VAT).
Fill in the coupon and we will send you full

Microscopy Man7 4
Structural Civil Bal'
Account

Physi

Process [y

Measunng

Menus Market
Cartographic Archeologic
Orthodontics Design Gt

ork Architecture
inical Electrical
Exam marking
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Semiconductor Guides

iC-tin 1

Linear operational
amplifiers

Data and comparison table
for integrated op amps and
comparators. 2nd edition,
DIN A6 compact format.
288 pages, types.
functions, applicational
examples, 152 connection
drawings, 48 case
drawings.

Order No. 11

ISBN 3-88109-008-8

THT 77

Data and comparison table
{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 3-88108-009-6

—— e —— — —— S— T — — — — —

— — —
[_Tt.- Technical Book Services
P.0. Box 79
Maidenhead, Berks SL6 2EG

Name
{Print Please)

Address

ORDER FORM

Registered office: 21 Mincing Lane. Londen, EC1. Registered No. 12225

TYPE PRICE | ¢
TVT78 A-Z £4.00
TVT782N £4.00
THT77 £4.00
LIN1 £3.60
LIN 2 £3.80

| enclose £ .

ALSO AVAILABLE

DVT  Diode Equivalent Book
£2.30

DTE2 Diode Dota Book  £2.30
DIG!  Digital I.C. Equivalent Book
£5.50

for the books as marked X Prices Inc. P&P

SOLAR
LCD
CHRONOGRAPH

6 digit, 11
functions.

Hours, mins., secs.,
day,

date, day of week.
1/100th, 1/10th,
secs.

Split and lap modes.
Back-light, auto
calendar.

Stainless steel
bracelet

and back.
Adjustable bracelet.

12-month guarantee

Same day despatch ONLY
vToa4 £13.95 (nc. VAT P&P)

LCD ALARM

24-hr. alarm

Hours, mins., secs.
date, month,
back-light, auto
calendar.
Adjustable stainless
steel bracelet.

12-month guarantee

ONLY

Same day despaich £12.95
(inc. VAT P&P)

Full details on request — prices included VAT unless stated, cheques or P.O s or telephone Card No. to

VIDEOTIME PRODUCTS, s6aueens rD
BASINGSTOKE, HANTS RG21 1REA. Tel: (0256) 56417 TLX: 858747

MONEY BACK GUARANTEE. OFFERS SUBJECT YO AVAILABILITY

4K—£263"

VCS — £139°

New—Codebreaker Brain Games

SUPERBOARD II
8K—£299°

(Modulator included)

FIBRE GLASS CASE £24.95

TRS 80 KEYBOARD
4K LEVEL 1\—£390°

(Modulator included)
POWER SUPPLY £9.90*

ATARI VIDEO COMPUTER

Cartridges — £12.95°

Hunt and Score

(kit) — £79.50°

ELECTRONICS TODAY INTERNATIONAL — JULY 1979

16K—£490"

LGD ALARM
CHRONOGRAPH

All usual features.
Perpetual calendar,
day,

date, month and
year.

24-hr. alarm with
on/off indication.
1/10 second
chronograph
measuring net,

{ap and first and
second place times.
Dual time zone
facility

night light
12-month guarantee

ONLY
£19.95 (inc. VAT P&P)

SOLAR

LCD ALARM
CHRONOGRAPH
as for VT06 and
with Solar
assisted panel

SOFTY EPROM DEVELOP- 12-month guarantee
MENT BURNER SYSTEM

Bas e

ONLY | =

£24.95 Same day despatch

Same day despatch

{inc. VAT P&P) vTI2

51



Largest range of quality components in the U.K. — over 8,000 types stocked

C/Marshall

Retail Sales: London: 40 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: 108A Stokes Croft, Bristol. Tel. 0272 426801/2 :

Head Office and Mail Order to Dept. ETI
A. Marshall (London) Ltd.

Kingsgate House, Kingsgate Place
London NW6 4TK. Tel: 01-624 0805
Telex 21492

CMOS (for full range see catalogue) |
BRIDGE RECTIFIERS T4COON .24 | 74C83N 1.30 | TACI6ZN 101 | 74C90IN .54 | TACSIGN 1.15 !zvgu'nll-'vmv CONNECTORS Pre
) ) ‘ 740020 .24 | 74c8SN 1.30 | TACIE3N )11 | 74C902M .54 | 7409220 3.90 16 Way Dowbls S
Type Rating  Price| Type Aating Price | Type Raling Price| T4C04N .24 T4C86N .64 T4C164N 104 T4C9038 .54 | 74C923N 3.74 24 Way Sngle . 20 e g * o £3.90
TACOBN .24 | 74CO9N 4.39 | T4CI6SN1.04 | 74C904M .54 J T4c925n 5.22 | o aF See : L pIREoes e5iz8
wOoS/ S5 ZA S0V .39 | PWOI BA 100V 95 | TCION 24 | 74C30N .85 | 7ACITIN 90 | 74C305K 7.28 | 74C32N 325 v Siog! ol R e a0ce (3%
TIDOS 1A 50v .28 | SOl 2o 100v 44 |Pwo2 A 200v .97 T4CI14N .95 7409030 .85 T4C174n .90 T4C906N .54 | 74C927NM 5.22 fn“& ” "” M ””r”' g O
WOl WM JOv 30 |2 Zh 200V .48 | PWM4 B 4DV £1.08| 74C20K .24 | 74C95K 1.04 | TACITSH .90 | 740307M 94 | 740958k 5 22 IVIPIDIPISIUIONIONVNIEIONIDINIPE
Wiz IR 20V .32 | SM 24 MO0V .60 | PWOG BA GOV ENIB| 74CION (24 | 74CI07N1.22 | T4CI92N 1.1( | 740308K 96 | 74C332N 3.a8 i [ =
W4 A 400V 40 [ SO6  ZA 60OV 7D | PWOS BA B0OV E1.28 74C32N 24 74CI50M 4.14 | 74C193N1.1% | 743098 1.63 ] I T
Wo6 WA GOV 50 | S0B 2 00V B4 | PWID G 10OV £1.50| 7acAZN (32 | 7ACI5INZ.47 | 74C195K 1.04 | 740310 679 T o
A B0v.60 | $10 20 1000V EVOS | KOUS 25 SOV €220 TACASN 138 | 74C1S4N3.68 | 74C200M6.70 | 740911n 7.70 ! o - 4
VMIB A 100V 44 | B4D KO 254 10OV €237 74CT3N .54 | 74CISTN 2.20 | 74C221M1.36 | T4c112K 7.70 ! 8 =
CIS00 154 100V 53 | K02 254 20V £2.75| 74CT4N 56 TACIBON 100 | 740373 1.87 | T4CO14N (.21 | 1.96mm
840 K04 254 400V €340| T4CT6N .54 TACI6IN 101 | 74C3T4N .87 | T4CHISN Tt 6 Way Double I B .. 208
VMZS 1A 200y 48 | C3200 324 100V E£).20| KOG 25A 600V £3.99 S |10 Way Deutle o £2.66
;m LR %;‘; 0 R RES'STORS 15 Way Doubls . B 1T
" B ; - | 22 way Dowdis cod . o ... [4.80
DHIEY (A S0TVE R0 :;;m I N £1.25 RESISTOR COLOUR COOES b i é
el o : U“Ll — | BRINDLEY TOOLS AND
| [
CUTTERS N
SINGLE IN LINE PLUGS AND SOCKETS oroun cone | GENERAL PURPOSE 100mm
Providing a simple and economical alternative to edge (4%In)
connectors tor bringing cable into a pcb. Color Wi Digr  20d Digt  Mutiphes  Toierence Diagonal Cutters £3.40
12 WAY 90p 24 WAY £1.20 1 Round Nose Pliers £3.25
CARBON FIXED PRICE Flat Nose P 20
NEW SIEMENS TURN-SLIDE SWITCHES 0.25 wart = 5% Tol Available in E12 range e S X
This new version of the rotary switch is ] a5 'On“"s%: - e 2p each | End/Top Cutters £3.60
especially suitabla for setting pro- BICTL ol Available in range Also in stock — BAHCO quality tool
grams. The rotary switch is of a | 90 ‘?‘03011)9*"}909‘ Available in £12 range 3p each range. See catalogue for full details
.0 wa vailable i
3'2"";‘3';"';"’;:"’28\“ 100 10 10 mog 5p each &
Ciiirany rmingo SAn 2.0 wart = 10% Tol. Available in E12 range LINEAR (for full range see catalogue)
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40 CMOS CLOCKS

There are many ways of using the CD4001 and CD4011 CMOS ICs to make
bistable, astable and monostable multivibrator circuits. Ray Marston presents
the definitive work on the subject, with 40 practical circuits.

THE AMATEUR AND PROFESSIONAL circuit designer
often finds himself in the situation where he needs to use
a minimum-cost CD4001 or CD4011 CMOS pulse or
clock generator circuit, or where he needs to use a few
spare CMOS NAND or NOR gates from an existing
circuit to make up a multivibrator that will meet his
specific design needs. In either case, the designer will
find a concise guide to practical NAND- and NOR-gate
CMOS multivibrator circuits of inestimable value.

This article is just such a guide. It presents some forty
different ways of using the low-cost CD4001 and
CD4011 quad 2-input gate CMOS integrated circuits in
bistable, astable and monostable multivibrator applica-
tions. All of the circuits shown can be operated over the
full five volts to fifteen volts supply range when used
with ‘B’ series CMOS.

R
TS
»a 0w
@ pe Fig. 1. Outline and pin connec-

tions of the CD4001.

THE CD4001 and CD4011 ICs

Figures 1 and 2 show the outlines and pin connections
of the CD4001 and CD4011 integrated circuits. These
two ICs are quad 2-input gates. The CD4001 provides
NOR gate functions and the CD4011 provides NAND
gate functions. Fig. 1 shows the truth table of each of the
four NOR gates of the CD4001. Note that the output is
high if both inputs are low, but goes low if either or both
inputs go high. Fig. 2 shows the truth table of each of the
four NAND gates of the CD401 1. The output is normally
high and goes low only if both inputs are high.
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Fig. 2. Outline and pin connec-
tions of the CD4011.
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The CD4001 and CD4011 are very inexpensive ICs.
They typically retail at about 16 pence each in one-off
quantities (allowing for some variation between sup-
pliers), which works out at about 4 pence per gate. They

can be used in a wide variety of very useful two-gate
multivibrator applications and are thus highly cost-

‘effective devices.

Bistable Multivibrator Circuits

The CD4001 and CD401 1 can both be used in two-gate
R-S (Reset-Set) bistable multivibrator circuits, but have
quite different input triggering requirements. Fig. 3
shows the practical circuit and waveforms of a pulse-
triggered NOR version of the bistable. The circuit has
two outputs, a normal output from IC1a and an inverted
output from IC1b. When a positive-going trigger pulse
which switches between roughly zero and full supply is
applied to the IC1b input, the normal output sets high
and locks in this state irrespective of any further signals
at the input of 'IC1b. The output can only be reset low
again by applying a positive-going pulse to the input of
IC1a, at which point the output goes low and is then
irgmune to any subsequent trigger pulses at the input of
ICla.

RESET R2 : 2
10k to i .
10M , y
| ]
+Ve U, g ' ov
ov O
SET b - ) ] +Ve

R1
10k to
10M

ICI IS 4001

Fig. 3. Practical circuit of a pulse-triggered NOR bistable.

Note that the input terminals of IC1a and IC1b are
tied to ground (the zero-volts line) via R1 and R2: these
resistors can have any convenient values in the range
10k to 10M. If inputs to IC1a and IC1b are direct-
coupled from preceding logic networks, however, R1
and R2 can be omitted from the circuit.

Manual NOR Gate

Fig. 4 shows a manually-triggered version of the Fig.
3 NOR gate circuit. This type of circuitis often referred to
as a ‘noiseless’ switch, since its output is unaffected by
the contact bounce, etc., of its two control switches. p

53




IC1 1S 4001
Fig. 4. Manually triggered NOR bistable.

NAND Bistable

Fig. 5 shows the CD411 NAND gate version of the
bistable circuit. This circuit is almost identical with that
of Fig. 3, except for the positioning of R1 and R2. Note,
however, that the NOR gate circuit needs positive-going

trigger pulses, while the NAND circuit needs negative-

ouT

out

SET

ov

RESET

+Ve
ov

going pulses, and that the set pulse is applied to IC1b in
the NOR circuit, but to IC1a in the NAND circuit.

Vdd

R1
10k TO SET
10M i
IC1a r—0
+Ve
v [ eer ) out
R2
10k
RESET TO 10M :
+Ve
ov U ) P
1C118 4011

Fig. 5. A CD4011 NAND bistable, pulse triggered.

Manual NAND Bistable

vdd

vdd

| PB2

b

R2
10k

RESET

R1
10k

PB1
SET

ED e

out

“#ouT
IC115 4011

Fig. 6. Manually triggered NAND bistable.

Fig. 6 shows the manually-triggered version ef the

RE:SET

NAND-type bistable. Note here that although R1 and R2

are shown as having values of 10k, they can in fact have
any resistance values from a few thousand ohms up to
about 10M, depending on the precise details of the
specific application. This versatility leads to the deve-
lopment of the touch-triggered NAND bistable circuit of
Fig. 7, in which R1 and R2 have vaiues of 10M, and the
circuit can be triggered by placing any resistance that is
significantly less than 10M (such as finger resistance)
across the touch contacts. R3 and R4 are used in this

circuit to protect the inputs of the two gates.
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Fig. 7. Touch-triggered NAND bistable.

The bistable circuits that we have looked at so far all
use same-polarity (either both positive or both negative)
trigger signals. In some applications, however, it is
‘necessary or convenient to use opposite-polarity signals
to trigger the bistable, and this type of action can be
obtained by placing an inverter stage in series with one
or other of the normal bistable input terminals. Figs. 8
and 9 show two alternative circuits of this type.

SET RESET
; ]
+Ve

1IC11s 4011

Using opposite-polarity signals to trigger a 4011 bistable, Fig. 8
{above), and a 4001 bistable, Fig. 9 (below).
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Fig. 10 shows alternative ways of connecting a.
2-input NAND or NOR gate so that it acts as a simple
pulse inverter stage. These circuits are useful in a
multitude of applications.

e

4011 401
o) oo -
IN our IN out
4001

Fig. 10. Using a 2-input NAND or NOR gate as an inverter.

Basic 2-Gate Astable Gircuits
The CD4001 and CD401 1 can both be used in a variety

of basic 2-gate astable multivibrator circuits. In these’

circuits the gates are connected as simple inverters, so
the two types of IC give identical performances.

GMOS Astable

NOTE:
1C1=4001 OR 4011

UL o

ouTt

Fig. 11. Circuit of the basic 2-gate CMOS astable.

The most basic and useful 2-gate CMOS astable
circuit is shown in Fig. 11. This circuit generates a
decent square wave output, has excellent thermal
stability and operates at about 1 kHz with the comfort
values shown. The frequency is inversely proportional to
the C-R time constant, so the frequency can be raised by
lowering the values of either C1 or R1. in practice, C1
must be a non-polarized capacitor, and can have any
« value from a few tens of picofarads to a few micro-
farads. R1 can have any value from about 4k7 to 10M.
For variable frequency operation, wire a fixed and a
variable resistor in series in the R1 position. .
The output of the Fig. 11 astable circuit switches
- (when lightly foaded) aimost fully between the zero and
positive supply voltage levels, but the junction of R1 and
C1 is prevented from swinging below zero or above the
positive rail ievels by the built-in clamping diodes at the
input of IC1a. This characteristic causes the operating
frequency of the circuit to be somewhat dependent on
supply rail voltages. As a rough rule of thumb, the
frequency falls by about 0.08% for each 1% rise in
supply voltage. Typically, if the frequency of this astable
is normalised with a 10 volt supply, the frequency will
fall by 4% at 15 volts, or rise by 8% at 5 volts.

Also, the operating frequency of the Fig. 11 circuit
depends somewhat on the transfer voltage value of the
individual gate that is used and can be expected to vary
by as much as 10% between individual ICs. The output
symmetry of the waveform is also dependent on the
transfer voltage value of the IC and, in most cases, the
circuit will give a non-symmetrical output. In the vast
majority of 'hobby’ and other non-precision applica-
tions, these deficiencies of the basic astable circuit are of
little practical consequence.
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Some can be minimised by using the ‘compensated’
astable circuit of Fig. 12, in which resistor R2 is wired in
series with the input of IC1a. This resistor can have any
value between two and ten times that of R1, and its main
purpose is to allow the R1-C1 junction to swing freely
below the zero and above the positive supply rail
voltages during the switching action and thus reduce the
dependance of the circuit operating frequency on the
supply voltage. Typically, when R2 is given a value ten
times greater than R1, the frequency varies by only
about 0.5% when the supply voltage is varied between
5and 15 volts.

NOTE:
1C1=4001 OR 4011

o LILLr
ouTt wv

Fig. 12. A compensated astable circuit.

The basic and compensated astable circuits of figs.
11 and 12 can be built with a good number of detail
variations. Some of these are shown in Figs. 13 to 18. In
the basic astable circuit, for example, C1 alternately
charges and discharges via R1. Figs. 13 to 15 show how
the basic circuit can be modified to give alternate C1
charge and discharge paths.

NOTE:
1C1=4001 OR 4011
D1=IN4148

—o [l flL_ [l o

ouT

Fig. 13. Modifying the circuit to give C1 alternate charge and
discharge paths and produce a non-symmetrical output
waveform.

Fig. 13 shows one way of modifying the stable so that
it gives a non-symmetrical output waveform. Here, C1
chargesin one direction via R1 and R2 in parallel, to give
a high output, but discharges in the reverse direction via
R2 only, to give a low output.

NOTE:
1C1=4001 OR 4011
D1,02=IN4T48

—O0 ov

Fig. 14. Controlling the astable’s on and off time.

On/0ft Gontrol

Fig. 14 shows how the circuit can be further modified
by also wiring a diode in series with R2, so that the ON
time of the output is controlled only by R1, and the OFF
time is controlled only by R2. These two circuits can be
made to give variable outputs by replacing either or both
of their timing resistors with a fixed and a variable
resistor in series. >
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Variable Symmetry

Fig. 15 shows how the astable can be modified to
give a variable symmetry or M/S-ratio output, while
maintaining a near-constant frequency. C1 in this circuit
‘charges on one direction via D1-R2 and one half of RV 1 ,
and in the other direction via D2-R1 and the other half of
RV1. The M/S-ratio can be varied over the range 1:10
to 10:1 via RV1.

il
LIS
10n

NOTE:
1C1=4001 OR 4011
D1,D2=IN4148

Fig. 15. Controlling the mark / space ratio.

Fig. 16 shows the circuit of a multi-tone push-button
activated astable. Normally, when all push-button
switches are open, R5 holds the input of IC1a (and thus
the output of IC1b) low. Resistors R1 to R4 all have
values that are low relative to R5, so the circuit acts as a
normal astable when any one of the push-button
switches is closed. This circuit can be used in multi-tone
musical instruments and gadgets, etc. and has the major
advantage that it draws negligible current when in the,
standby mode. There is no limit to the number of
push-button switches that can be used with the circuit.

10n

T T 1 %

IPB1 I PB2 I PB3 | PB4

R1 R2 R3

-

RS

IC1b ——o0
ouT

10M
NOTE: o
IC1 = 4001 OR 4011
R1-R4=10k TO 1MO _,. RRES l,
0 :
g .
A A A A r T ¥
Fig. 16. Circuit of a muiti-tone | | ] | [
push button activated astable. ov
NOTE:
IC1 = 4001 OR 4011 Il
L
FMOR
VOLTAGE-
CONTROL —0
INPUT ouT

Fig. 17. Frequency modulation of an astable.
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Frequency Modulation

Fig. 17 shows how the astable can be subjected to
frequency modulation or voltage control of frequency by
simply feeding the FM or voltage-control signal to the
input of IC1a via a resistance that is much larger than R1
and Fig. 18 shows how the circuit can be further
modified to act as a special-effect voltage-controlled
oscillator that shuts off when the input voltage falls
below a pre-set value.

1C1 1S 4001 OR 4011

10n
R
% AR
(=R} out
o 0 —0
RV1
100k
i SET
g CUT—OFF
VOLTAGE RISING VOLTAGE
. +Ve
ov
| &
CUT-OFF

'Fig. 18. Using an astable as a voltage-controlied oscillator with
an output cut-off.

Gated 2-Gate Astable Circpits

L
Wer

10n +Ve
GATE I l o

IC1 5 4011

Fig. 19. A NAND astable with a normally-low output, gated by a
high input signal.

All of the astable circuits of Figs. 11 to 15 can be
modified for gated operation, so that they can be turned
on and off via an external signal, by simply using a
2-input NAND or NOR gate in place of the inverter in the
IC1a position and applying the input control signal to
one of the gate input terminals. The CD4001 and
CD4011 ICs can both be used in this type of application,
but give quite different types of gate control and output
operation. Figs. 19 and 20 show the two basic
versions of the gated astavle circuit.

iL
LLIGT]

10n

GATE 1C1 15 4001

Fig. 20. A NOR astable with a normally-high output, gated by a
low input signal.

Note that the Fig. 19 NAND astable circuit has a
normally-low output and is gated by a high input signal,
while the fig. 20 NOR astable has a normally-high
output and is gated by a low input signal. Also note that,
although R2 is shown in the diagram as having a value of
10k, R2 can in fact have any value in the range 10k to
10M and can be omitted altogether if the gate signal is
applied from a preceeding logic state.
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GATE
INPUT

Note in the Fig. 19 and 20 circuits that the output
signal terminates immediately the input gate signal is
removed. Consequently, any noise present at the gate
terminals of these circuits also appears at their outputs.

| |
e RO
a0 GAT
A1 g = B
68k :
i
| b2 1C1a E»—a-—o ov
IC1 1S 4011
- D1&2 ARE 1N4148
10k
D1
—i<¢

Fig. 21 (above) and Fig. 22 (below) overcome the problem of
noise appearing at the gate terminals.

S |
vdd 1o
10n
+Ve
GATE| I ov
out ; ;
—0 g i
GATE i Ry
npuT @ K' H| o
D2
| D1 IC1 1S 4001
1 D1&2 ARE 1N4148

PB1

PB1

‘GATE" | ‘NJT

‘GATE’ I

Figs. 21 and 22 show how the circuits can be modified
to overcome this defect. Here, the gate signal of IC1a is

‘derived from both the outside world and from the output

of IC1b via diode OR gate D1-D2-R2. As soon as the
circuit is gated from the outside world via D2 the output
of IC1b reinforces the gating via D1 for the duration of
one half astable cycle, thus eliminating any effects of a
noisy outside world signal. The outputs of the circuits are
complete numbers of half cycles. Note that R2 is an
essential part of these circuits.

PB1
(CLOSED)

Vdd
| |«

. )
] 1
R ]
i

: ov

ouT

1C118 4011
L D1 1S 1N4148

«D‘I

Vvdd PB1
CLOSED
10k

+Ve
ov

=

1C1 18 4001
D1 1S 1N4148

&

Fig. 23 (top) and Fig. 24 (above) show manually-triggered
astables with noise-elimination networks.
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Figs. 23 and 24 show manually-triggered versions of
the Fig. 21 and 22 circuits. These circuits are of partic-
ular value when they are used as low speed clock

.generators, operating at about 5 Hz: when PB1 is briefly

stabbed, the generate a single clean clock pulse: when
PB1 is held down, they generate five clean clock pulses
per second.

Clock Generator Gircuits

+
L o

1C1=4001 OR 4011

e s,

Fig. 25. Speeding up the rise and fall times of the astable output
to produce clean clock signals.

The 2-gate astable circuit is generally not suitable for
direct use as a clock generator with fast-acting counting
and dividing circuits. Such circuits require the use of
clean clock signals, with fast rise and/or fall times. The
problem is that 2-gate astables designed around ‘A’
series or non-buffered CMOS produce clock outputs
with rather slow rise and fall times, whereas 2-gate
astables designed around buffered-output ‘B’ series
CMOS produce outputs with good rise and fall times, but
tend to produce ‘dirty’ clocking if there is the slightest
trace of noice on their power supply lines.

Fortunately, these problems can easily be overcome
by wiring a couple of inverter-connected gate stages in
series with the output of the astable circuit, as shown in
‘the example of Fig. 25. These inverter stages speed up
the rise and fall times of the astable output waveform
and also produce effective level shifting between the
output of the astable and the clock input terminal of any
external device, thereby reducing or eliminating the
effects of noise on the clock circuit.

The Ring-of-Three Astable Circuit

—" VAN
c1
-Lo" 88k
0 o o——0
out
+
1C1=4001 OR 4011 m ov

Fig. 26. The 'ring of three’ astable circuit produced a very clean
output waveform.

An alternative way of making a clock generator is to use
the ‘ring-of-three’ astable circuit of Fig. 26. This circuitis
similar to the basic circuit of Fig. 11, except that the
positions of R1 and C1 are transposed, and the inverting
input stage (IC1a) of the Fig. 11 circuit is effectively
replaced by an ultra-high-gain non-inverting stage
(comprising IC1a and IC1b in series) in the Fig. 26»
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circuit. Because of the very high gain of its composite
input stage, the Fig. 26 'ring-of-three’ circuit produces a
very clean output waveform, with excellent rise and fall
times, and is directly suitable for use as a clock genera-
tor.

The ‘ring-of-three’ astable circuit can be subjected to
all of the basic design variations shown for the 2-gate
astable. For example, C1 alternatively charges and
discharges via R1 in the same way as in the Fig. 11
circuit, so the circuit can be subjected to all of the
variations shown in Figs. 13 to 15. It can be designed in
either basic or ‘compensated’ versions, etc.

vDD

1C1=4001

Fig. 27. A gated NOR ‘ring of three’ circuit with a normally low
output, gated by a low input.

The ‘ring-of-three’ circuit offers interesting
possibilities when it is used in the gated mode, because
it can be gated on and off via either its IC1b or IC1c.
stages. Figures 27 to 30 show four variations on this,
theme.

vDD

1C1=4001

Fig. 28. A gated NOR ‘ring of three’ circuit with a normally high
output, gated by a low input.

Figs. 27 and 28 show alternative versions of the
gated NOR-type ‘ring-of-three’ circuit. Both circuits
need a ‘low’ signal to gate the astable on. Note that the
output of the circuit is normally-low if the gate signal is
applied to I1C1¢, or is normally-high if the gate signal is
applied to IC1b.

1C1=4011

100k

Fig. 29. A gated NAND °ring of three’ circuit with a normally low
output, gated by a high input.

58

Fig. 30. A gated NAND ‘ring of three’ circuit with a normally high
output, gated by a high input.

Similar variations are found in the NAND version of
the gated ‘ring-of-three’ circuit, as shown in Figs. 29 and
30. These circuit need a ‘high’ signal to gate
them on, and have a normally-low output if the gate
signal is fed to IC 1b, or a normally-high output if the gate
signal is fed to IC1c.

Monostable Multivibrator Circuits

+Ve H |
ov

ouT

1C1 1S 4001

emma am ey +Ve
N I I_._’ ov
A _,__l_|— +Ve
Fig. 31. A 2-gate NOR monost- bocrl -
able multivibrator. J | AL
ouTt ov

+| sr |-

The CD4001 and CD4011 can both be used to make
an exceptionally useful type of 2-gate monostable
multivibrator or pulse generator circuit. The two basic
versions of this circuit are shown in Figs. 31 and 32.
In these circuits the duration of the output pulse is
determined by the values of R1 and C1, and
approximate one second per microfarad of C1 value
when R1 has a value of 1TM5. In practice, C1 can have
any value from roughly 100 p to a few thousand u, and
R1 can have any value from about 4k7 to 10M.

One outstanding feature of these circuits is that the
input trigger pulse or signal can be direct coupled and
has no appreciable effect on the length of the circuit’'s
output pulse: the trigger pulse can be shorter or longer
than the output pulse. The NOR version of the circuit has
a normally-low output, and is triggered by a positive-
going input pulse, while the NAND version of the circuit
has a normally-high output and is triggered by a
negative-going input pulse.

A signal feature of these circuits is that the pulse
signal appearing at point “'A’’ has a length that is equal
to that of either the output pulse or the input trigger
pulse, depending on which is the greater of the two. This
feature is of value when making pulse-length compara-
tors and over-speed alarms, etc.
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FEATURE:; 40 CMOS CLOCKS

TRIGGER

INPUT

The Fig. 31 and 32 circuits have only two significant
defects. One of these is that the pulse length depends
‘somewhat on the transfer voltage value of the individual
IC that is used in the circuit. The other is that the pulse
length also depends somewhat on the supply voltage
value that is used with the circuit, just as the operating
frequency of the basic 2-gate CMOS astable varies
slightly with the supply voltage value. These defects are
of little consequence in most practical applications,
however.

Vdd

R2
10k c1

ouT

+Ve
IN
ov

R1
™5 e11s40m

Fig. 32. A 2-gate NAND
monostable multivibrator. A

If a number of the Fig. 31 and 32 circuits are to be
interconnected to give cascaded delays (as in a
delayed-pulse generator, for example), an inverter stage
must be interposed between the outputs and inputs of
successive monostables, to give correct-polarity trigger
signals. Figure 33 shows the basic system.

out1 out2
MONO MONO MONO
1 2 3
| —

;

flg. 33. Using monostables with ) . I |
inverters to produce cascaded 1
delays. ouT3 —

Alarm Gall Sound Generator Gircuits

A single CD4001 or CD4011 IC and one or more
transistors can readily be used to make a variety of types
of very useful alarm call sound generator circuits.
Figs. 34 to 41 show some practical circuits of this
type. In all cases, the circuits can be powered from any
supply in the rarfge 5V to 15V and can be used with any
speaker in the range 3R to TOOR. Output powers range
from tens to hundreds of milliwatts, depending on
speaker impedances and supply rail voltages used, but
can readily be boosted to tens of watts by using additio-
nal transistor power-boosting stages.
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1C1 1S 4001
Q1 1S 2N3906

\y/

Fig. 34. Circuit of a NOR latching monotone alarm call generator.

Figs. 34 and 35 show two versions of a latching
monotone alarm call generator. IC1a and IC1b are wired
is applied to the circuit the IC1a-IC1b bistable self-
latches and switches on the IC1c-IC1d-1kHz astable
tone generator. The circuit can be reset to the OFF state
by momentarily closing PB1.

100R
TOTAL
R4
10k
T o
'

| SET RESET

10n

1C1 1S 4011
Q1 1S 2N3904

vdd

232
=
U

—\—r—— IC1a

Fig. 35. Circuit of 8 NAND latching monotone alarm call
generator.
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vdd

R4
10k

1C1 = 4001
Q2= 2N3906

JL_

TRIGGER
INPUT R1

10k

 Fig. 36. A NOR alarm call generator with auto turn-off.

Figs. 36 and 37 show versions of an auto-turn-off
monotone alarn call generator. IC1a and IC1b are wired
as a monostable multivibrator, which turns on the
IC1¢c-IC1d astable for about 10 seconds each time that it
is triggered.

R4
10k

a1

1C1 = 4011 100R
Q1= 2N3904 TOTAL
vdd
TRIGGER
INPUT __ s

Fig. 37. A NAND alarm call generator with auto turn-off.

The Fig. 38 and 39 circuits generate a pulsed-tone
signal, in which a 1 kHz astable (IC1c and IC1d) is gated
on and off by a 6 Hz astable (ICta and IC1b) when a
sgitable control signal is applied to the input terminal of
IC1a. :

Finally, Fig. 40 shows a warble-tone generator, which
switches through a 2-tone cycle once per second when a
suitable control signal is applied to the inputs of IC1a
and IC1c, and which generates a sound similar to a
British police car siren. The depth of frequency varia-
tion of the circuit is determined by R3, which can have
any value int the &pproximate range 120k to TMO. ETY
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Fig. 38. Generating a pulsed-tone signal with 6Hz and 1kHz

NOR astables.
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. Fig. 39. Generating a pulsed-tone signal
NAND astables.
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Fig. 40. A warblé—tone generatdr — sounds like a police car siren.
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audiophile...

Hi-fi 79 at the Cunard Hotel attracted Ron
Harris this month, as did a new record -

cleaner. Also a good chance to show how

witty you are and win a free subscription.

ATALE OF MANY speakers is what the 1979 Spring hi-fi
show turned into. Wandering the halls of the Cunard in
seatch of the sonic grail you get buffeted from side to
‘'side by the alternate blasts of sound emanating from the
demo rooms. After about two hours of solid listening |
start to get ear fatigue and thingd son’'t seem the same
somehow.

In consequence things get done in bursts of two hours
at a time punctuated with clincking of refreshments. On
the first pass this year it became apparent that it was to be
the Year of the Cone.

MA24U

Monitor Audio first. The MA2 is a ‘domestic reference’
design and stands some 850mm high. (About 33in in
English height). It will handle around 100W of pro-
gramme power, and produces a very nice sound indeed.
At about £300 the pair they are going to give the
competition a tough time.

Wharfedale have extended their ‘E’ series upwards into
an E90 design which is twice the size of the E70 nearly
and more than twice as imposing. We've got no photo-
graphs of the beast simply because Wharfedale hadn't got
any and haven't kept their promise to send us any since!
So there. Its still a nice speaker anyway.

KEFs contribution to the herd was a small one. Tiny in
fact. I'd go so far as to say it was so small | almost missed
it. The Reference 101 is a bookshelf speaker that just
might fit into a bookshelf. This was the real surprise of the
show, however, as upén first encounter the almost
universal reaction was to hunt the 105s that were not
hiding behind the curtains.

The sound was open and spacious with good imaging
and a convincing bass response. Very nice one Kef.

Gelestions Follies

The Celestion stand was dominated by two huge double
boxes which, when energised, did a quick ‘room empty’
job. The efficiency is somewhat high you see, and the
amplifier somewhat powerful.

I think they're designed for PA and studio usage but
they are finished in wood veneer and more than likely
quite a few dozen will end up in living rooms. Big living
rooms | hope. At their price and size they come up against
things like the JBLs and for sound quality | personally
prefer the P1s (that’'s what they're called by the way).
Well worth the lisgen if you're in that market.
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Above: the Monitor Audio MA2 loudspeaker. A highly recom-
mended domestic design.

Below: the Celestion P |. It sounds as imposing as it looks.
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Left: JVCs KDA8 computerised cassette
deck. It fixes up its own own bias and equal-
isation levels, and can cope with metal tape.

Right: Goldring headphones! Superex classic
CL1s, a good smooth sound at a decent price.
No, 'm not gonna tell you how much, find
out yourselves!

New for heads from Goldring is the Suprex headphone
range. Amongst the four models they decided to import
the Classic C1 — the middle of the group caught my
Below: KEF's 101 rafarence model. if your living room (or attention most. They possess a nice smoothness to them
preference) favours small enclosures then don’t miss "em out. that could be lived with. And they're comfortable. Koss
o take note please. Speaking as someone stuck with the
habitual earache engendered by ESP10s the Suprex
could be very attractive if for no other reason than that.

On Your Metal

Scotch and JVC between them made an exhibition of the
new metal tape formulations and the JVC KDA8 machine
to usethem. The KDAS is quite a story in itself really. It
sets up for each type offered to it by recording a test tone
and optimising bias, sensitivity and equalisation
automatically — it even rewinds to the beginning again
and all in 25secs. The demonstration was most impress-
ive — as they usually are — and we hope to do more with
the machine in the near future.

Below: Celestions mew Diittons. In the centre i3 the naw 662, Before anyone asks | could find no possible reason to
which is their new version of our raference-the faithfui ole 66. It include the beautiful Felicity Kendal in this months
remains to be compared whether it is that much better! Audiophile. She was not at the exhibition nor has she

anything to do with any of the products featured here.
That being the case | have no reason to mention the lovely
lady and therefore | shall refrain. ETN

This here picture advertises Marantz. But we couldn’t find the
Marantz stand!! Now with a picture like this, there just HAS to
be a brilliant, witty, superb caption. But we can‘t find THAT
either, so its open to you lot. The best wins a years subscription.
Closing date June 30th. Mark envelopes ‘Audiophile Caption.’

S A5

Below: No this wesn’t at the show but it's worth the look
anyway. A new record cleaner called .a TANTRACK. Two arms
are provided to =ope with any turntable height, and the finish is a
very posh stesl ang chicme. Availabie from Dorking Systems
Ltd, 23 South Street, Dorking, Surrey. Price £6.25 plus VAT.
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More
people in
Britain

electronics
magazine.
Why?

Most magazines have their
circulations independently
audited according to very
strict rules and ETI has just
taken over as the largest sel-
ling magazine in the field in
Britain. Starting as a small
“also-ran”, ETI has now over-
taken mags originally selling
four times the number of
copies.

Find out why ETl is No. 1 for
yourself. Could it be something
to do that it’s better than the
competition?

Visevsdd
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You probably won't believe us as we're selling
the goods but we're going to tell you anyway!
We have rejected eight clock radios for Mar-
ketplace, they were all cheap enotigh 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 Clock Radio can be
seen and examined at our Oxford Street

o0 50

(Inclusive of VAT and Postage),

To:

CLOCK RADIO Offer,

ETI Magazine,

25-27 Oxford Street, London W1R 1RF.

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

Name

Address

Please allow 28 days for delivery.

DIGITAL
ALARM

) ittty e,
—_

&

"
L WO B 2

THIS IS THE THIRD digital 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 really excellent 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.

£8.95

(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 ETlI Magazine) for a Hanimex
Digital Alarm Clock.

Name

Address

Please allow 28 days for delivery.

ELECTRONICS TODAY INTERNATIONAL — JULY 1879
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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 SO enor-
mously lower than anywhere else you may
suspect the quality.

The exact same watch is cuirently being
offered by anothei 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 ot —— e — e ante — e ke G S SR w—

To:

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

Please find enclosed my cheque/PO for
£12 95 (payable to ETl) for my LCD Chrono-
graph
Name

Address

Please allow 28 days for delivery

ELECTRONICS TODAY INTERNATIONAL

DIGITAL

Both ETi and Hobby Efectronics have soid a
lot of digital alarm clocks — over 10,000 in
fact — maybe that's something to do with the
fact that we sell at real bargain prices. Now we
can offer you a truly modern, space age
“model

it includes all the facilities expected in a
good design — fast, slow setting, snooze
facility, etc plus two unusual features -
automatic brightness control and a weekend
alarm cancel.

An example of this clock can be seen and
examined at our Oxford Streat 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 ETI Magazine) for my
digital alarm clock

Name

Address

JULY 1979

ALARM-
CHRONO LCD

MULTH

CHRONO

ALARM
LC ovanT2

ALARM  Tinat
4RIt ar
MY MUICY

SONIC

¥ Oatl/ssCOND
€ Sk VeAl el

This new addition to our unbeatable
selection of bargains is no ordinary LCD
watch. It's a slim, multi-function, dual
time chronograph alarm watch, no less.

This model will show hours, minutes,
seconds, date, day of the week, stop
watch, split time, alarm and alternate dual
time zone — not ail at once, of course
There is also a night light

Hours, minutes, seconds and day of the
week are displayed continuously, while
the date will appear at the touch of a
button. The day of the week is indicated
by a flag. When used as a stopwatch, the
maximum count is O.1secs. short of
thirteen hours.

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

£22.95

(Inclusive of VAT and Postage)

To:

ALARM/CHRONO LCD WATCH Offer,
ETI Magazine,

25-27 Oxford Street,

London W1R 1RF.

Please find enclosed my cheque/PO for
£22.95 (payabie to ETI Magazine) for my
Alarm/ Chrono LCD watch

Name

Address

Please allow up to 28 days for delivery
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DUAL VOLTAGE |
ANSFORMERS

PRIMARY 220-240 50HZ. :
ALTERNATIVE SECONDARY VOLTAGE AND CURRENT
AVAILABLE BY SERIES OR PARALLEL CONNECTION

Type Yoltage Cutrent £ |pp Type Voltage l Current f (1]
5 6+6 05Aeach | 1.58 06FE24 | 24+24  0.15Aeach | 158 | 50p
&B:. 6+6 D6Asxch | 190 % 12FE24 | 24424 | 02heach | 210 | 60p
12FE06 | 6+6 Thesch | 210 |60p || 20FE24 | 24424 1 Odhexch | 274 | 70p
20FE08 | 646 16Aesch | 274 |70p || SOFEZA | 24424 | OBAeach | 325 | 70p
SOFE0G 646 3Aeach | 325 | T0p 60FE24 U4+ 12h00ch | 398 | 85p
GOFEDG SAeach | 398 |g5p|| BOFE24 | 24424 | 1SAeach | 472 ‘f&'
OGFEDS | 949 03hexch | 158 |50p{| BSOFE28 | 28428 | O.75Aeach | 325
OBFEDS | 949 05 each | 190 |50p || GOFE28 | 28+28 1.1Asach | 398 ‘?n
126E08 T 949 075Aeach | 210 |G0p || SOFEZB | 28428 |  LSA n':l. an |\
20FE09 | 949 Theach | 274 | Top || 20FE30) | 30430 = :m 274 | TOf
SOFE0S | 940 25heach | 325 | 70p (| SOFE30 | 36+30 & i 325 | T0p
GOFEDS | 949 each | 398 [ 85p || 6OFE3D | 30+ N s 188 }lg
O6FEIZ | 12+12 D.254 n:: :.g & m:n 30+30 -2hosch | 472 |H
O0BFEI2 | 12412 0.3Aes l Walti-Top Range. Voltage
12FE12 | 12412 05Aeach | 210 | 60p || Avaiiadte 3.4.5.6.8,9, 10, 12,15, 18.
20FE12 | 12412 D6Aeach | 2.74 | TOp 12912 CR 16015 01215
SOFEIZ | 12412 ook | 375 [T | T2e® ] o T Im ]
GOFEI2 | 12412 25008k | 398 l; BOFE3S 24430 24 an sg .
BOFEI2 | 12+12 Jhesch | 472 |1 SOFE 24430 n 595 |1
O6FEIS | 15415 0.2heach | 1.58 |50p || qp0rE40 | 24+30 M 10 |18
Wﬂg 15+15 ﬂhzi: sch | 190 & > 3
12FE 15415 L4A ek | 2,10 ¢ o
20FE15 | 15415 06Aeach | 274 | T0p gg | 686 Thesch | 210 | 60p
SOFE1S 15415 16Aeach | 325 [70p || 2 909 1A sach 274 | 109
BOFENS | 15+15 2Aeach | 398 {85p || FEI2 12012 Aeach | 280 | 70p
8OFE1S 3Meach | 472 [1.00 || FEIS 15015 Tsach | 325 | 70p
06FE20 | 20420 0.15Aeach | 158 |50p{| FE20 20020 eck | 325 73
08FE20 20+20 0.2Aeach | 190 |50p (| BOFES2 26-0-26 1A each 398 |1,
12FE20 | 20+20 025Aesch | 219 | 60p || GOFE28 268-0-29 1A sach 39 [1.00
20FE20 | 20+20 0.5Aeach | 274 |70p {| 60FEGD | 30-0-30 thesch | 398 [1.00
50FE20 20420 1.2Aexch | 325 | 70p || 100FE26 26-0-26 2 nach 8,15 [1.15
60FE20 20+20 15A each | 303 |85p || 10OFE3D 30-0-30 2A sath 5.15 [1.15
B80FE20 20420 2hexch | 472 [1.00 || 100FED6 - | 36036 2ZA oach 515 |1.15
Charger Transtormer Air cored Autie Cross Gver Cols =
a1 | 0612 A 325 [70p [[ FEO1 D.1sH - 0.26 | 209
66FEIZ | 0612 5 400 |85 || FEGD 0.3k 026 | 20
TOFEN2 0612 6A 5.10 }1.004| FEOS 0.5mH 0.30
TRADE ENQUIRIES E
FLADAR ELECTRIC WELCOME E‘.‘v‘.’,'g""::m&':‘s
D e E BN:EER PLEASE ENQUIRE Postal Orders
ESSEX, 0702-613314 FOR OTHER TYPES Ploasa add 8% VAT
" NOT SHOWN After post & packing

2

RESISTORS

Carbon Film @
Yawatt 110 10 E24 values {E12 over 1M)
on.

Y2 watt 47 to 4M7 E12 values on.
Yawatt 471010 E24 values ea.
1watt4.7 10M E12 values oa.
Maetal Oxide @
2 watt Electrosil TRS

10tc 1M 2% E24 values ea.
Moetal Fitm
0 4 watt Mullard MR25

5.1 to 300K 2%E24 oa.
Wirewound
Twatt022t03 9 E12 values oa.
2 Swatt 110 1K E12 values {(witreous) ea.
3 watt 1to 10K E12 values [TH
7 watt to 10K E12 values ea,

THERMISTORS @

Your leading direct suppliers of

5p

15p
26p
16p
16p

Discs—VA 1039 500 19p. VAT 1040 130. VA1100 15

19p. VA1104 15.25, 59p

Plate and Bead {vacuum) types also available from 22p

to £4.80 each
ELECTROVALUE FOR E.T.1. PROJECTS

Buying from Electrovalue can cost you even less when
buying from either of our shops or catalogue No. 9. (See
pages 85/86 and discounts scheme). You will find
practically everything you wantin our Catalogue at good
prices backed by good service — so start buying the

@ We pay postage

in U.K. on cw order list
value £5 and over. If
under add 27p hand-
ling charge.

@ Wae give discounts
On cw orders only 5%
on list value £10 or
more.

10% on orders list

value £25 or more

©® Woe stabilise prices
By keeping to our
printed price lists which
appear, but three or
four times a year

@ We guarantee

All products brand new,
clean and to makers
specs. No seconds, no
surplus.

(GREENWELD)

"443A Millbrook Road, Southampton

1AW 2% Metal Oxide 10R-1M E24
series. 1-99 6p; 100+ 4p. UW 1%
Metal Glaze 1R-1M E24 series. 1-99
10p; 100+ 7 Vz2p. (add 20% for
values under 10R and over 510k).
1W 5% Carbon Film 4R7-10M E12
series. 1-99 3p; 100+ 2 Vap.

WIREWOUND

Watts  Range 1-99 100+
1 OR22-1k8 7p 4Vzp
2% OR22-15k  9p  6p

5 OR47-33k 12p 9p
7/8 2R-22k 14p 10Y2p
9/10 OR4-60k 16p 12%2p
15 1R-75k 18p 14V2p
(Fult 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 §7p each. Spkr Vol con-
trols, 3W w/w, splined shaft: 20R
50R 100R or 200R 37p each 100+
26p.

CAPACITORS
50V min ceramic, 5% up to 1000pF
Value 1-99
1.5-1000pF 3p 2 25p
1500-.047 ap 2.8p
100V MYLAR, E12 series
Value 1-99 100+
.001-.0082, 4p 3p
01-1p 5p 3.6p
15 7p 4.8p
224 9p 6.2p
33, 10p 7.4p
ATp 14p 10.6p
250V polyester
Value 1-99 100+
.01-..068 4p 2.8p
1-.22 Sp 3.8p
.33 8p 5.6p
47 12p 7.3p
.68 15p 9.6p
1.0 20p 13.4p
1.5 26p 18p
2.2 32p 22p
3.3 39p 26p
4.7 49p 32p
6.8 63p 39
ELECTROLYTICS

25V: 0.47 1 2.2,3.3,4.7,10, 15,
22, 23, 47, 7p; 100y 8p: 1504
10p; 220 12p; 330, 15p; 470,
19p; 1000, 26p; 1500, 31p;
2200p; 38p; 3300p 51p: 4700,
60p; 100004 can 87p; 40V: 47 1
7p; 2.2, 47,10, 15, 22, 8p; 474
9p; 100 11p; 150 13p; 220y
15p; 330, 20p: 470, 24p; 1000,
34p; 1500, 45p; 2200, 60p:;
4700p 72p. 63V: 1,2.2, 8p; 4.7
9p; 10 10p; 224 11p; 47 12p;
100, 13p; 220 18p; 4704 26p;
1000, S1p; 2200, 78p: 47004
can 220p.

100+ of any one type, less 25%

TANT BEAD CAPS

S01 OHX Tel: (0703) 772501
Alpﬁe.lqunodhdud.VAT Add 25p UK, BFPO P Most d hed
on day of receipt. SAE with snquiries please. MINIMUM OHDER VALUE £1.
Officinl orders pted from schools, etc. (Mini invoice charge £5).
Elpoﬂ/“‘ looc) quirs L Wholesale list now ilable for bone-fide

d. Prices in this advertisement valid until
30/./7" 100 + prlenlnporvdn‘ and maey not be mixed.
RESISTORS
%W 5% Carbon film 1R-10M E24 PRESETS i
series. 1-99 1%2p; 100.99 1p; | Min 0.1W vert or horiz mntg 100R-
1000+ 0.7p. 4M7. 1-99 7p; 100+ 4%2p. Std

* 0.3W vert or horiz mntg 100R-4M7,

1.99 9p; 100+ 6p.

POPULAR SEMICONDUCTORS

Type 1.99 100+
741 18p 142p
555 25p 19v2p
556 55p 49p
BC107 9p 7p
BC108 8p 6%2p
BC109 9p 7p
125 Red LED 11p 8V2p
.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
1979 CATALOGUE
64 BIG PAGES!!
FEATURES INCLUDE:
* 50p Discount Vouchers .
* Quantity prices for bulk buyers ONLY

* Bargain List Supplement
* Reply Paid Envelope

* Priority Order Form

* VAT inclusive prices

+‘5PPB

0SCILLOSCOPES

We have available from stock the fol-
lowing SCOPEX models. 4D 10A
DC-10MHz: 10mV sensitivity; Stab.
power supplies; Dual beam; 3%
accuracy. Excelient value at £214 inc.
VAT and Carr.

456-DC-6MHz; 10mV  sensitivity.
Ideal portable scope. Solid state
circuitry. All for £180 inc. VAT &
Carr.

£1 BARGAIN PACKS
K101—16 BC 239B N.P.N. Low
Noise.
K102—15 BC 3498 N P.N. Low
Noise.
K103—10BC 5468 N.P.N. 80 Volt.
K104—18 BC 182B N.P.N. 60 Voit.
K105—50 1N 4148 Silicon Diode.

K106—18 BC 184L N.P.N. Llow
Noise.

K107—18 BC 213L P.N.P. Gen.
Purpose.

K108— 8 2N 5060 30N .8A SCR.
K109—15 BC 114 N.P.N. Llow
Noise.
K114—15XK 6116 (BF 241) N.P.N.
200MHz.

K115—18 SP 1218 (2N 3702)

J

Electrovalue way today Value volts 1-99 100+ P.N.P. Gen. Purpose.
V.AT. Add 8% to all prices quoted here except those 0114 35 12p 7p K117-10 BF 450 P.N.P. T.V. 1F
where marked @ which carry 12%%. Prices subject to ® WE WILL SEND 1.5p 35 12p 7v2p | ATP.
alteration without prior notice YOU OUR 120 PAGE 2.2 35 12p 8p K118—16 ME 4101 N.P.N. 60V.
Discounts non-allowable on Barclaycard of Access, and CATALOGUE NO. 9 3.3 35 12p 8v2p |Low Noise.
certain items prices NETT or with N. FREE ON REQUEST. 4.7, 35 14p 9v2p K124—-50 .02 uF Disc Ceramics.
Prices correct at time of going to press Write, phone or call for 6.8p 35 14p 10%2p K125—200 1k 5% %W. CF Resist-
your copy together with 10.0p 35 14p 11vp |Ors.
ELECTRO ALUE LTD latest price list 154 20 14p 11v2p
224 16 14p 11%2p
Dept. ETI7, 28 St. Judes Road, Englefisid y TW20 OHB 33 1 14 1%
Phane. Egham 3603. London prefix 389. STD 0784 3 Telex 264475 . 47: g 1 4: 545 /zl; seﬁjLsLAlefgﬁrsbaﬁrglairﬁg&hhmh
Northern Branch (Personal shoppers only), 680 Burnage Lane, Burnage, Manchester 68p 3 14p 11Y2p | |ists 55 more packs.
M19 1NA 100 3 14p 11%2p .
Phone (061) 432 4945 _K
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PROJECT

OIL PROBE

Check out the roots scene with this ETI soil probe and have happier, healthier plants.

3 o
W

i £ o8
. ég&%&g

» g
.

THIS COMPACT UNIT enables you
to accurately check the moisture
content of your plants’ soil in one
simple operation. Its range and
sensitivity may be adjusted to
complement the most fastidious
horticulture and horticulturist. The
unit works by measuring the
resistance of the water in the soil
between two probes and comparing
it with a previously selected internal
resistance adjustable between 1k and
250k. !

A Better Buzz

A small 9 volt battery powers the
circuit which is built around a
few cheap CMOS chips and a
low power quad op-amp. To
avoid undesirable electrolytic
effects at the probes, the
-resistance bridge is AC

energised. We don't known if the
plants like this but we have had
no complaints. The probes may
be made of any conducting
material or just tinned copper

What it is that is

on the inside. ETIs @
Soilprobe '
exposed. Note that
there is not much
room in here — not
even enough to
swing dahlia. So
be ye careful of
placing and wiring
up. A PP3is the
only power source
that will fit the box
specified so if you
want more amps
{not needed) be it i

in your own case. »

ELECTRONICS TODAY INTERNATIONAL — JULY 1979

wires placed in the soil a few
inches apart and a couple of
inches deep. The circuit will
tolerate wire leads up to a few
feet in length and no special
screening is required. A three
level comparator whose pass
range is internally preset
indicates whether the soil is too
wet, dry or OK and the required
resistance is set by adjustment of
a case-mounted potentiometer.

Construction and Use

If you want to use the case
shown in the accompanying
photographs, be prepared for
some precision work as some of
the internal pillars need to be
removed and the components
and PCB are a very snug fit.
Construction is
straightforward provided care is
taken and attention paid to the
polarity and orientation of the
diodes and capacitors. Wire links
should be inserted first, note that
some of these are mounted
under the integrated circuit
sockets, followed by the sockets
themselves, resistors, capacitors,
transistor and diodes. The ICs
should be inserted last after the
off-board components have been

67



‘OK’ LED 2 _ ( )
SW1 LED 1 (WET

connected. Also ensure that the o A (LDEEY%
fiying leads have all been A
soldered into place and that the
LEDs are connected correctly. A
short lead, indent or flat on the
plastic encapsulation usually
indicates the cathode. We used
miniature LEDs, two red and one
green. However, any desired R5
colour may be used. The y 5
prototype also featured a a
miniature ‘keypad’ type 7
pushbutton for SW1 though this 1
is only critical if the specified ‘
verobox is used. 2mm sockets
were used to connect the probe
leads and the power source was
a PP3.

In use, the unit is turned on;
the probes plugged in, and RV2
adjusted until the OK LED lights.
This setting may be noted and ,
recorded on a calibrated scale. ov
As the probes are simple and

Fig. 2. Component Overlay.

- RV2
AND PROBE

RS
N -
E s
o
™ RV2
ol
LED PROBE
1&3C

cheap to make they may be left
permanently buried in the soil BUYI_
and a set made for each plant,
facilitatingrthe repeatability of

measurements. should be as small

All components should be readily
available. If you use the PCB they

INES

as possible.

The circuit consists of an AC energised

—_ - — —
UUHHUUUUUL
bridge whose two active arms are formed
by R11 plus RV2 and the soil resistance

o between the probes. Its operation may be
best understood by reference to the circuit
diagram and Fig.1. ICla and IClb are con-
figured as an astable oscillator whose

squarewave output (Fig. 1b) clocks IC2a.
€ | This signal, inverted by IClc (Fig.lc),
clocks IC2b.

The antiphase Q and § outputs of IC2b

are buffered by IC4a and IC4b whose out-
M pits (Fig. 1d and le) drive the resistance
bridge formed by R11 plus RV2 and the soil
resistance between the probes. R11 pro-

tects the amplifier outputs against inad-
vertent short circuits. 0

== DRy [ 0K el WET “fhe output of IC2a (Fig. la) is a
squarewave of the same frequency, phase
N . shifted by 90 degrees. This means that the

edges of the waveform are coincident with
the centre of the squarewave from IC2b
(Fig 1d and le) and facilitates phase detec-
tion by IC3a and IC3b. When the soil res-
istance measured between the probes is
equal to the resistance of R11 plus RV2, the
signals from IC4a and IC4b will cancel out.
However, when an imbalance occurs, there
will be an error signal whose phase will
depend on whether the soil has a greater or
lesser resistance than the other arm of the

Fig. 1. Waveforms associated with the ETI
Soil Moisture indicator, resulting in an LED
display of whetjer the soil is wet, OK or
dry. /

WORKS

bridge. The amplitude of the error signal
will also diminish as the bridge approaches
balance (Fig. 1f).

This signal is coupled via C5, R10 to
amplifier IC4c and squared up to provide
CMOS input levels by schmitt trigger 1C4d,
where it is input to IC3a and IC3b and
clocked in by the signal from IC2a. The
outputs of IC3a and IC3b will follow the
phase of the input; reflecting the state of
imbalance of the bridge, and either LED 1
or LED 3 will be lit (Fig. 1g).

The amplified signal from IC4c is also fed
via C3, D1 and D2 to C2 which will acquire a
charge proportional to the level of the
input. This drives Q1 which controls the
direct, clear, and set inputs of IC3a and
IC3b respectively. When the input signal is
insufficient to turn on Ql, these inputs are
driven to their active high state by R3.

This causes both LED 1 and LED 3 to

* extinguish and the condition (shown

shaded in Fig. 1g) is detected by nand gate
IC1d whose output goes low causing LED 2
to light. The sensitivity of the circuit to this
condition is preset by adjustment of RV1
which controls the gain of IC4c. The re-
quired soil resistance is set by RV2. The

circuit is powered from a 9V battery de-
coupled by C6. A mid voltage point is
provided by R12 and R13 decoupled by C4.

68 ELECTRONICS TODAY INTERNATIONAL — JULY 1979




PARTS LIST

RESISTORS

R1,2,6 820R
R3,4,10 100k
RS 10M
R7,12,13 10k

R8 ™

R9 100R
R11 68R
POTENTIOMETERS
RV1 470k preset
RV2 250k lin
CAPACITORS

Cc1 1n

C2 4u?

Cc3 10u

C4 22u

C5 220u
SEMICONDUCTORS
IC1 4011B
IC2, 3 4013B
IC4 LM324
Q1 BC108
D1, 2 IN4148

LED 1,2, 3 0.125"

MISCELLANEOUS
PCB

SW1 SPST
VERO BOX
65-2516G

#

An intemmal view of the Soil Moisture Indicator, showing the position of the four ICs.

1 5
3 4 10
IC1a IC1b IC1c
2 6 9

om c :
[TALI
"
+9v 3 7

“l IC1 40118
9 13,3 40138
LED | LM324
2 ic2b Q1 BC108
IC2a D1,2 IN4148

PROBES

R3 6
100k = 470k
cze P 8! e [0 LED3
1
6
PV —P -AAAA—]
9 R6 l-—
R1 5 N L7 R10 c5
820R .

LED1

A\

o

Fig. 3. Circuit diagram of the Soil Prob>.
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Designer approved quality kits for
Electronic Musical instrument
Construction.

Clef Kits

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.

STEREO
FUNCTION

MODULE
P.E. STRING ENSEMBLE

The only kit available to the proven CP-FG1
A. J. Boothman Design for this ® 1
versatile String Machine.

For comprehensive hi and lo filtering and control of stereo
separation (image width) mount a CP-FG1, 2 switches and 3
pots on a Magnum CP-MPC2 Interconnection Board. This fully
encapsulated function module incorporates some unique
features. Two stereo filters (‘rumble’” and ""hiss’’) are pro-
vided, each with its own slope control and choice of three

Send S.A.E. to:

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

NASCOM 1 RBOARD Il 2k BASIC FOR
IT OR BUILT ~ ON DE OW STANDARD NASCOM

ELECTRON'G CHESS CHAMPION

6-level Chess
MASTERMIND w

Computer
£89.50 with mains adaptor

STAR CHESS TV GAME
in colour

A space-age chess game
£59.50 with mains adaptor

CHROMA-CHIME
24-tune door chimes
Kit £9.95. Buiit £14.95

TRS80-100 Programs on Tape
£46.50

‘cut-off frequencies. Stereo separation control allows variation
of the apparent image width to suit listening conditions — if you
can’t place your speaker where it really ought to be, let the
CP:FG1 do it for you! All modules are, of course, available
separately — Magnum boards aren’t essential but coupled with
their specially designed P.C. mounting pots and switches, they
are an easy way to build the system of your choice.

CP-FG1 — £13.25 inc. (U.K.). £15.25 incl. (Export).

Also available: Pre-Amplifiers, Filters, Power Amplifiers, Peak
Programme Monitors, Compressor/Expander, Active
Crossovers, Power Supplies, plus all pots, switches, etc.

MALGNUIM AUUID Lid.

DEPT. ETI7, 13 HAZLEBURY CRESCENT
LUTON, BEDS. LU1 1DF
TELEPHONE: 0582 28887
SEND LARGE S.A.E. FOR DETAILS

RAtuD

U——————

1£14.90
Play 9 Mastermind games against the compuler
or sel your own secret cods 3, 4 or 5 digite.

Free Mini Mastermind with each order S.a.e. with all enquiries
All prices 1 clusive P & P free

| N.I.C. MODELS

27 Sidney Road, London N22 4LT
01-889-9736

Please allow
up to 21 days
for delivery

ol

AR 7R A

7400 10p | 7480 40p | 74156 45p | 4013 30p LINEAR LM348N 90p | SAS660 275p TBAS20 100p
7401 10p | 7481 85p | 74157 45p | 4015 50p AY38500 450p | LM380 75p | SAS670 250p TBA920Q 280p
7402 10p | 7482 75p 74160 55p | 4016 30p CA39039 70p LM381N 150p SL917B 650p TCA270S 220p
7403 10p | 7483 75p | 74161 55p | 4017 50p CA3046 60p | LM382 120p | SN16889P 275p TCA270Q 220p
7404 12p | 7484 70p | 74162 55p | 4018 55p CA3060 225p [ LM391 480p | SN76003N 150p TCA760 300p
7405 12p | 7485 60p | 74163 55p | 4019 40p | CA3065 200p | LM555 25p | SN76013N 150p TCA4500A 380p
7406 25p | 7486 25p | 74164 60p | 4020 50p | CA3076 250p | LM565  130p | SN76013ND 130p -TDA1004 300p
7407 25p | 7489 130p | 74165 60p | 4022 50p | CA3080  76p | LM709C  40p | SN76023N150p TDA1008 300p
7408 12p | 7490 25p | 74166 75p | 4023 12p CA3084 250p'| LM710T05 60p | SN76023ND 150p TDA1022 575p
7409 12p | 7491 40p | 74167160p | 4024 4o0p | CA3085  85p | LM710DIL 65p | SN76033N 180p TDA1024 150p
7410 12p | 7492 35p | 74170100p | 4025 12p CA3086 80p | LM723T05 40p | SN76131N 125p TDA1034 250p,
7411 15p | 7493 30p | 74173 80p | 4026 80p | CA3088 190p | LM723DIL 40p | SN76227N160p TDA2002 300p
7412 15p | 7494 70p | 74174 60p | 4027 30p | CA3089 130p | LM733 120p | SN76228N 180p TDA2020 320p
7413 25p | 7495 45p | 74175 60p | 4028 45p | CA3090AQ360p | LM739  150p | SN76660ON_75p TLO81 50p
7414 45p | 7496 45p | 74176 50p | 4029 s50p | CA3123E 130p | LM741 20p | TAA300 150p TLO82 100p
7416 25p | 7497 120p | 74177 50p | 4030 30p | CA3130 100p | LM747 75p | TAA350 270p TLO83 130p
7417 25p | 74100 80p | 74178 75p | 4032 8o0p | CA3140 60p | LM748 40p | TAA550 35p TLO84 130p
7420 12p | 74104 40p | 74179120p | 4033 100p | CA3161E 150p | LM1303N 100p | TAA570 250p UAA170 220p
7421 20p | 74105 40p | 74180 90p | 4040 60p | CA3162E 400p | LM1458 100p | TAAG61B 150p XR320 250p
7422 15p | 74107 25p | 74181130p | 2043 60p | CA3189E 270p | LM3080  75p | TAA700 350p XR2003 150p
7423 20p 74108100p | 74182 50p | 4046 90p FX209 800p LM3900 55p | TAA790 350p XR2206 450p
7425 20p [ 74166 75p | 74184120p | 4047 80p | LD130 460p | LM3909N 65p | TAD100 150p XR2207 450p
7426 22p | 74109 25p | 74185100p | 4048 50p | LF356 80p | MC1310P 140p | TAD110 130p XR2208 600p
7427 22p | 74118 75p | 74188320p | 4049 25p | LF357 80p | MC1312P 150p | TTD120A 60p XR2216 675p
7428 25p | 74620 80p | 74190 70p | 4050 25p | LM211H 250p | MC1314P 190p | TBA120S 70p XR2264 450p
7430 12p | 74421 25p | 74191 70p | 4054 100p | LM300T05170p | MC1315P 230p | TBA120T 90p XR2265 450p
7432 20p | 74122 35p | 74192 60p | 4055 130p | LM30O1AN 30p | MK50398 650p | TBA480Q 200p XR2567 250p
7433 28p | 74123 40p | 74193 60p | 4056 120p | LM301705 45p | MM5314 380p | TBAS520Q 200p XR4136 150p
7437 20p | 74125 35p | 74194 §5p | 4060 100p | LM304  200p | MM5316 480p | TBA530Q 200p XR4151 350p
7438 20p | 74126 36p | 74195 50p | 4066 35p | LM30O7N  65p | NE 529K 150p | TBAS40 200p XR4202 150p
7440 12p | 74128 60p | 74196 50p | 4069 12p | LM308T05100p | NE555 25p | TBA550Q 250p XR4212 150p
7441 45p | 74130120p | 74197 50p [ 4070 12p | LM308DIL 100p | NE556 90p | TBA560C 250p XR4739 150p
7442 40p | 74131 90p | 74198100p | 4071 12p | LM309K 140p | NE5628 400p TBAG41A12250p ZN414 100p
7443 60p | 74132 45p | 74199100p | 4072 12p | LM310T05150p | NE566 150p | TBA700 180p ZN1034E "200p
7444 60p | 74135 90p | 74293 80p | 4081 12p | LM311T05150p | NE567 170p | TBA720Q 225p 95H90  800p
7445 65p | 74136 80p | 74L50018p | 4082 12p | LM317K 325p | SAD10241500p | TBA750Q 200p 11C90 1400p
7446 50p | 74137 90p | 74511280p | 4093 70p | LM324 70p | SAS560 160p | TBABOO 9 0p
7447 50p | 74138100p 4510 60p | LM339 60p | SAS570 160p | TBA8S1IO 100p
7448 50p | 74141 50p 4511 70p
7450 12p | 74142180p 4516 65p IN 4148 Diodes by ITT/Texas, 100 for £1.50
7451 12p 74143 270p 4518 65p Static Ram 2102 1024 X 1 bit 450 nano sec £1.00 each
7433 12p ;111‘}1452;39 4033"0?2 4520 65p 2112 256 X4 bit 450 nano sec £2.50
7460 12: 74147 100:; 4001 12: 4528 80p Murata Ultrasonic Transducers 40kHz £2.00 each £3.50 pair
7470 25p 74148 90p | 4002 12p 4583 70p All prices include post and VAT
7472 20p | 74150 65p | 4006 80p
7473 380 | 7a1%) s | 4007 14 T. POWELL
7474 25p | 74153 45p | 4009 30p s
7475 25 74154 70p | 4011 12p 306 ST. PAULS ROAD, HIGHBURY CORNER, LONDON, N.1. TEL: 01-226 1489
7476 2 74155 45p 4012 12p Barclay/ Access credit cards accepted
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What fo look for In the August Issue: On sale July 6th

STRING THING

To call this project an electronic piano
would be an injustice. To call it a string
ensemble likewise fails to explain all the
mysteries and beauties awaiting the
builder once this beast is activated. Yes it
can be a piano. Yes it can play string
sounds.

The designer (Tim Orr who also can be
blamed or praised for the Transcendent
2000) wanted to call it a “'Digital Multi-

Voice String Synthesising Keyboard In-
strument’’. But we wouldn’t let him. We
couldn’t think of a better title ourselves,

but we still wouldn’t let him. It's the way
we are.

Being fitted with a CCD choraliser
allows our String Thing to sound like
several of ‘'em at once. Why not tune in and
be amazed next month?

BENCH AMPLIFIER

One for the workshop or table
top. How many times have you
been half-way through a project
and needed to test something,
somehow, somewhen. And that of
course is exactly when it occurs
to you that there is nothing
around suitable.

A bench amp is worth its

weight in soldering ten times
over, and if you DON’T build this
you will regret it.

MICROSENSE

MPUs are definitely for you. Oh
yes they are, don’t give me that old
line about them being all covered
in mystery and incomprehension.
MPUs are nice friendly little chips,
and next month we’ve got the de-
finitive article to prove it. Based on
a book by John Miller Kirkpatrick
it takes you through the subject
from scratch in a thorough but
light-hearted manner.

ELECTRONICS TODAY INTERNATIONAL — JULY 1979

TRANSCENDENT DPX

LED AUDIO DISPLAY

A really lovely little design to
amaze, astound and hypnotise the
entire universe. This project takes
the input from your hi-fi or TV or
budgie and turns it into a dazzling
and bemusing shifting pattern of
light upon a LED matrix.

Build it any size you like it’ll
add a bit of visual spice to the hi-fi
rack — or simply keep
mother-in-law quiet while you
nip off down the local.
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ZENER DIODES (400mW) oPT0/ LINEARS 7443 18p | 74165
2.7¥ 10 33¥ 8p DISPLAY TI0CN 30p | 7444 60p | 74166
= 205777 S0p | 741-8 22p | 7445 64p | 74173
ocerl 70p | 747C-14  45p | 7446 50p | 74174
VERD BOARDS (0.1" Copper) 0RP12 70p | 748C-8 30p | 7447 S0p | 74175
25" x 5 S1p | oL704  100p | CA3011  80p | 7448 S0p | 74176
375“ 5 60p 0L707  100p | CA3018  80p | 7450 10p | 74177
12508 CAJ028A 85p ;:g; ::n 74180
RES| Yo watt LEDs £A3036 120p P | 74181
10 nrltusll?nnlslgnhm ) 1p Red 9p [ CA3046  75Sp | 1454 10p | 74182
Green 13p | CA3054 110p | 7460 14p | 74190
) Yellow 13p | CA3080  70p | 7470 16p | 74191
PRESETS (Horizontal) 1257 Cllp 3p | CAIL40E  S1p | 7472 20p | 74192
100 ohm to | Mohm Sp 2 Clip 4p | LM30TAN  28p | 7473 12p | 74193
LM30BK  64p m; 12p | 74194
LM3IBON 61 25p | 74195
TR T SE TERS [sartion) (MIBIN  120p | 7476 25p | 74106
o 2 Mohms log/linear 22p NE555 25p.| 7480 20p | 74107
5 Kohm to 1 Mohm log with switch 50p DIDDES NES56 80p | 7485 80p | 741908
BY127 10p | T8A641-B11 “ | 1486 10p | 74199
CERAMIC CAP [50V) 0A47 8p 200p | 7490 25p
22pF to 50.000pF 3p | 0A91 8p | TBAB00  7op | 7491 25p | CMDS
04200 6p | TBABIO 100p | 7492 15p | 4000
) 04202 9p 7493 15p | 4001
POLYESTER CAP (250¥ 1N4148 4 | M 7494 25p | 4002
.01, 015, .022. .033. 047, .06B. .1 vF  Sp INGI6 sp | 7400 10p | 7495 25p | 4006
15..22. 33 uf 6p 144001 4p | 7401 10p | 7496 25p | 4007
A47. 68 uf 12p 184002 4p | 1402 10p | 7497 120p | 4008
1 uf 15p 1N4003 sp | 7403 10p | 74100 40p | 4009
' 2.2uF 20p 184004 6p | 7404 12p | 74105 40p | 4010
1N4005 7p | 7405 12p | 74107 10p | 40N
1N4006 8p | 74086 12p | 74109 3op | 4012
ELECTROLYTIC CAP 25v 1N4007 9p | 7407 24p | 74110 4s: 4013
) uf to 47 uf 6p IN5400  13p | 7408 12p | 74118 75p | 4014
68 uf, 100 uF 7p IN5401  14p | 7409 12p | 74121 20p | 4015
150 uF 8p IN5402  15p | 7410 12p | 74122 20p | 4016
220 uf 9 IN5404  20p | 7411 15p | 74123 40p | 4017
330 uf ip 1412 15p | 74125 35p | 4018
4700 14p 7413 25p | 74126 35p | 4019
1000 wF 22p 7414 45p | 74132 45p | 4020
7416 24p | 14141 35p [ 4021
YOLTAGE 1417 24p | 74142 180p | 4022
REGULATORS 7420 12p | 74145 30p | 4023
3204-05 40p | 7421 20p | 74150 65p | 4024
3204-24  40p | 7422 15p | 74151 45p | 4025
DIL SOCKETS BRIDGE 7805 s0p | 7427 10p | 74153 45p | 4027
8 pin 10p | RECTIFIERS 1812 s0p | 7428 25p | 74154 25p | 4028
14 pin 12p 1A/50Y 22p 7815 60p | 7430 12p | 74155 45p | 4029
16 pin 13p | 1A/100v  24p 7818 s0p | 7432 10p | 74156 25p | 4030
18 pin 18p | 1As200v  27p 1824 s0p | 7433 24p | 14157 25p | 4035
22 pin 22p | 1A7400v  32p 7905 8op | 7437 10p | 74160 55p | 4041
24 pin 24p | 2A/50v  34p 7912 8o0p | 7438 10p | 74161 20p | 4042
28 pin 28p | 2A/100v  38p 1915 80p | 7440 10p | 74162 55p | 4043
40 pin 40p \ 247200V 44p 7918 80p | 7441 46p | 74163 35p | 4044
247400V 48p 7924 80p | 7442 40p | 74164 s0p | 4047

36p | 4048 50p | BC147 8p | BFIIS 35p | TIP33 s0p
75p | 4049 25p | BC149 8p | BF167 25p | TiPasA  40p
80p.| 4050 25p | BCIST 8p | BFIT3 20p | TIPISA  230p
60p | 4066 35p | BC1S8 8p | 8FI78 27p | TIP3GA  280p
36p | 4069 12p | BC159 8p | BFITY 25p | TIP4TA  60p
s0p | 4070 12p | BC168 8p | BFI80 8p | TIP42A  60p
50p | 4071 12p | 8CIT0 8p | BFI81 16p TIP2955  65p
20p | 4072 12p | BCITI 8p | BFI82 20p TIP3055  55p
66p | 4073 16p | BCIT2 8p | BFI83 20p X108 12p
25p | 4081 14p | 80173 6p | BFI84 20p TX109  12p
36p | 4082 14p | BCI82 8p | BF18S 20p | ZTx300 14p
70p | 4086 60p | BC183 8p | BF194 8p 1TX500  16p
25p | 4510 60p | BCIB4 9p | BF196 8p | 2NT06 10p
s0p | 4511 70p | BCIBE 19p | BF197 8p | 2N1131  15p
55p [ 4516 64p | BC187 19p | BF198 8p | 2N1132  24p
sop | 4518 65p | 8C207 8p | BF200 33p 2N1302  38p
50p | 4520 §5p | BC212 10p | BF224 18p | 2N1304  S0p
32p | 4528 sop | BC213 10p | BF257 14p | 2N1305  40p
100p BC214 10p | BF258 28p | 2N1306  38p
90p | TRANSISTORS 8C237 15p | 8F259 15p ZN1308  S0p
AC126 17p | 8C238 15p | 8FR39 18p ZN1613  18p
AC127 17p | 8C301 25p | BFR40 18p | 2NIT11 20p

12p | Acizs 17p | BC303 25p | BFRTY 18p | 2N1893  25p
12p | 128176 BC328 16p | BFRBO 22p | 2N2217  24p
12p | mp 35p | BC3IB 16p | BFX29 20p Znz219  21p
68p | ACI41 24p | 8c547 11p | BFX30 32p 2N2369  1op
14p | AC142 18p BC548 11p | BFX85 20p 2N2484 18p
64p | ACISI 22p | BC549 11p | 8FX86 27p 2N2905  22p
25p | AC153 22p | BC557 11p | BFX87 20p | 2N2906  10p
35p | ACIT6 16p | 8CYao 60p | BFYS50 15p | 2N2907  12p
12p [ AC187 23p | 8CY34 §6p | 8FYS5I 15p | 2N2926  10p
12p [ Acl88 20p | BCYSY 16p | BFYS53 17p | 2M3053  1Sp
30p | A0149 65p | scy70 14p | BSX19 20p 2N3054  S0p
60p | A016] 35p | sCY7l t4p |-BSX20 18p 2K3055  50p
50p | AD162 35p | 80115 30p | 8U205  130p | 2N3702 8p
30p | AF114 23p | 80121 70p | BU208  150p | 2N3703 8p
50p | AF|IB 30p | 80123 s0p | 0C25 76p 2N3704 8p
55p | AF125 22p | B0Y24 77p | 0C28 70p | 2N3706 8p
40p | AF126 22p | 0131 35p | 0C35 70p | 2N3707 8p
50p | AFl127 22p | 0132 35p | OCTH 16p | 2N3T10 8p
60p | AF139 32p | 80135 30p | 0C72 32p | 2N3T11 8p
50p | AFI86 54p | B0136 30p | 0c84 42p | 2M37172 100p
12p [ AF239 40p | 80137 30p | TIP29 40p | 2M3773 280p
45p | ASYS3 33p | 80138 30p | TIP30 35p | 2N3866  S4p
12p | ASYS4 33p | 80139 30p | TIP31 45p | 2N3904 8p
30p | ASYSS 33p | 80140 38p | TIP32 45p | 2N4061  12p
45p | BC107

50p | 8C108

30p | 8C109

60p | BCI13 Please add 25p for p&p.

57p| 8C117

54p { BC119

54p | BC140 X

50p | BC142

80p | BCI43 62 NAYLOR ROAD, LONDON, N20 OHN

All prices VAT inclusive

IBM 3740 COMPATIBLE
DISC SYSTEM

The twin drives and controller are housed in a metal
saddle maintaining an integrated configuration, one
of the major features of the PET. Connection is via the
PET memory expansion port and the system comes
complete with a PROM which boots the disc resident
P-DOS into RAM. Control of the disc system via PET
BASIC USR instruction with simple commands from
either the keyboard or under program control.

COMPLETE SYSTEM £1,900

Other accessories: Saddle conversion package £180,
$100 Buff expansion £96, Voice recognition £176,
Voice response £182, Robot control £236, Quum
Printer £1,400.

The following disc system commands are available:
LOAD, SAVE, CREATE, DELETE and CATALOGUE.

The file management system provides for up to 8 files
to be opened concurrently. Files can be opened in
READ,.WRITE, UPDATE and
APPEND mode. The user
may write his own disc
system modules to

expand the facilities of the
disc resident system.

£950.00 excluding VAT

Assemble
it in an evening!
MECHANISM & CASE

Inc.assembly instructions

© SHENT RUNNING
@ LARGE ILLUMINATED
NUMERALS

as useo nBRAUN

DIGITAL CLOCKS

MECHANISM
WITH ALARM

@ AC MAINS
@ SIZE6% x2% x 2%
Your receipt is a 2-year
guarantee

65 Viceroy Close, anﬁol Rd.,

TICO OYTEIPICO DY TE Boeer Pak

HENRY'S RADIO E:ngss
404 EDGWARE ROAD., e
LONDON W2 1ED  o1-723 1008

<

R UNIVERSAL CASSETTE

qunurvnmm i B
REEL & CASSETTE TAPE HEADS 323 72nis

B12-01 E12-09

MONO PLAYBACK £1.84 MONO/STEREOQ ERASE £1.80
B12-02 822-02

MONO RECORD/PLAYBACK £3.97 TWIN HALF TRACK RECORD/PLBK  £5.82
B24-01 C44RPSD2

STEREO PLAYBACK £1.22 QUAD QUARTER TRACK REC/PLBK £9.14
B24 C22E502

STEREQ RECORD/PLAYBACK £6.50 TWIN HALF TRACK ERASE £4.60

B24—RP
STEREO GLASS FERRITE REC/PLBK E1 1.32
AUDIO AND HI-FI CATALOGUE (80 PAGE FULL COLOUR) 50 PENCE

MAGNE1IC TAPE HEAOS CATALOGUE 285 PENCE
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FEATURE

LIFE OUT THERE ?

Is there anybody there? Does anyone care? Yes

ABOUT 20 YEARS AGO scientists, realised that their
equipment might be able to detect suitably powerful
radio emissions from intelligent beings on planets in
other solar systems which may be many light years away
from us. Attempts to detect Extra-Terrestrial Intelligence
(appropriately abbreviated to ETI!) have already been
made in the USA, Canada and the USSR without
success, but much more work with larger aerials is
required to provide workers in this field with a reason-
able chance of success.

Apart from the Search for Extra-Terrestrial Intel-
ligence (SETI), drawings and radio signals have been
sent into space outside the solar system in the hope that
they will eventually be detected and understood by
intelligent beings many light years distant. Unfortun-
ately the chances of two way communications with such
beings are very remote, since the nearest star is a few
light years away and most planetary systems are at much
greater distances. Thus anyone sending a message from
the earth to anywhere but one of the very nearest of the
stars would be dead by the time any reply could be
returned to the earth.

Attempts have also been made to detect signs of life
within the solar system. In particular, the Viking space-
craft which landed on Mars conducted prolonged tests

to both. Read on . . .

to try to detect life or the chemicals associated with life.
Although no organic molecules that could be the past or
present constituents of living things were found and the
results were generally rather discouraging, they were
certainly not conclusively negative as regards the
possibility of life on Mars.

Communication Techniques

It seems likely that there are three possible ways in
which we may be able to communicate with intelligent
beings from outside the solar system. The first way
involves a direct meeting of space vehicles or a landing
by them on the earth. Unless the other beings have a
longevity which far exceeds that of man, the journey
time would make this method quite impossible. Many
people do not fully appreciate how much vaster are the
distances involved in interstellar space than those within
the solar system. Light takes about 8 minutes to reach us
from the sun, but about 180 000 years to cross our
galaxy and some thousands of millions of years to reach
us from the farthest known objects.

As we require something which will convey informa-
tion quickly, the obvious thing to use is electro-magnetic

>
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Fig. 1. Some of the most important factors
which determine the choice of listening
frequency. As signals from other stars
would be very weak, it is important to
choose a frequency where the natural
background noise is relatively small. Most
SETI work has been done in the relatively
low total noise region of 0.5 to 10 GHz,
christened the ‘Water Hole’, since it
contains frequencies strongly associated
with water. The favourite frequency is 1.42
GHz, emitted when the electron in a
hydrogen atom flips over, reversing its
direction of spin.

The noise contributions shown are — the
2.76 K cosmic background radiation
(remnants of the big bang), atmospheric
noise (as water and oxygen absorb and
reradiate energy), quantum noise
associated with the arrival of each photon
in the atmosphere and synchrotron
radiation emitted by particles spiralling
round galactic magnetic fields (the level
varies with galactic latitude. The extreme
lines shown are for galactic latitudes of 10°

1000
OH 166 GHz
H 142 GH:

FREQUENCY (GHz)

10000

and 90°).
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signals which travel at the speed . ht. We can only’
send signals by this technique and n. material objects,

but generally it is far more sensible to send information.

-on how to construct an object rather than to send the
object itself over such vast distances. Should one use
light, infra-red, radio waves or some other form of
electromagnetic radiation? Radio-waves are to be pref-
erred, since the energy required per transmitted photon
is relatively low.

The third possible communicating technique involves
the acceleration of sub-atomic particles to velocities very
near to the speed of light, but as far as is known this
technique has not yet been tried. If particles which can
travel faster than light (known as "tachyons’) are ever
discovered, one can only wonder whether they could be
used in an extra-terrestrial communications system if
they can be produced relatively easily; however, at the
moment such a suggestion is nothing more than pure
speculation. )

It has been suggested that we should avoid transmit-
ting any signals into space which would inform possibly
hostile intelligent beings of our location. It is generally
felt, however, that we can take comfort from the fact that
any intelligent beings would be more interested in
sharing information with us and co-operating with us as
far as possible rather than in attacking us as in science
fiction stories. In any event, it seems likely that it would
take them so long to arrive here that our civilization
would be ima very different state by the time they could
reach us.

Basic Problems

Let us first consider the basic problems associated with
receiving radio signals from outside the solar system,
since any of our attempts to send messages are not likely
to bring any result for an enormously long time. Any
radio signals reaching the earth from outside the solar
system are likely to be extremely weak owing to huge
distances involved and it therefore follows that SETI
projects require the use of the largest radio telescopes in
the world.

One is left with decisions to make on the direction in
which one should point the telescope, the frequency or
frequencies which one should attempt to receive, the
bandwidth one should use and perhaps even the time at
which one should attempt to receive any transmissions.
In the work on SETl which has been performed up to the
present time, the telesqopes have usually been pointed
towards some star in our galaxy which is not-excessively
distant and which astronomers feel may possibly have a
satellite system on which life could have evolved in some
form or other.

[n general astronomers have concentated their
searches in the regions of stars of the same or similar
spectral classes as the sun. |t has been felt that if a star
has a luminosity much greater than that of the sun, then
the lifetime of any planetary system associated with that
star is probably too short to have enabled life to have
developed to the point where intelligent civilizations
have evolved. Stars of luminosity much smaller than that
of the sun seem to have rather violent coronal activity
"which would probably result in any associated planet-
ary system being rather inhospitable to most |mag|nab|e
forms of life. Other stars have departed from the main
sequence as a result of a super-nova or nova explosion
and SETI worKers have tended to disregard these
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because it seems doubtful whether any living species
could survive the catastrophe event of such an explosion
in the star.

Signal Types

What types of signal should we expect to receive from

other planetary systems and how could we recognise
such signals as originating from intelligent life? The SETI
workers are basically searching for coherent signals,
possibly modulated. For example, our own radio trans-

missions have a coherent carrier wave, although the

modulation present inevitably involves a finite band-

width. The presence of this type of signal would almost.

certainly indicate it is not of natural origin and hence
would imply the existence of intelligent life elsewhere in
the universe.

There are three basic types of signal from other
planetary systems which we may be able to detect. The
first type of signal is leakage of a signal into space in just
the same way that our own radio and television signals
leak away to a greater or lesser extent through our
ionosphere. Indeed, a spherical wave of radio signals of
a fairly wide range of frequencies has been travelling
away from the earth over a period of rather over 50

years. In the case of more highly developed societies, it

seems probable that they have been transmitting such
signals for a far longer period (although one hopes they
have not been stupid enough to destroy themselves by
nuclear war).

A second type of signal we may possibly be able to
receive is some form of inter-stellar or even inter-galactic
communications between highly developed commun-
ities. Such reception would be by chance and it must be
assumed that highly developed communities would
employ very high galg antennae which are unlikely to be
pointing towards our solar system. Thus the chances of
intercepting such messages cannot be regarded as being
very high.

The third type of signal we may hope to receive is an
intentional one directed at our solar system by a society
in a distant stellar system in order to notify us of their
presence. It is also possible that such a society may send
signals out isotropically (that is, all directions at equal
intensities), but unless they have transmitters of ex-
tremely high power, such signals would be so weak at
the earth that it is doubtful if we could detect them.

It is difficult to make an estimate of the optimum
bandwidth one should select for SET| work. Narrow
bandwidth receivers (possibly with a bandwidth of a few
Hz) enable very weak signals to be detected, since the
narrower the bandwidth of the channel used, the less the
external noise which can penetrate into that channel.
(Someone once said: ‘‘The wider you open the window,
the more the amount of dirt that flies in,”” and this
certainly applies to radio bandwidths). Unfortunately if
one has a very narrow bandwidth channel, it takes a very
long time to examine an appreciable range of frequen-
cies. Modern plans are to use both narrow and wide
band search techniques together with spectrum ana-
lysers for the simultaneous examination of numerous
frequencies by computer techniques.

The Drake Equation

Before spending millions of dollars on SET! pro-
grammes, one would like to have some approximate
!
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‘estimate of the number of civilizations which are likely to

possess the technology to be able to communicate with
us. Such an estimate can be obtained by the use of the
Drake equation. Professor Frank Drake is one of the
leading SETI workers and is now Director of the National
Astronomy and lonosphere Centre of Cornell University.
His equation reads:

N=Rfn,fffL

‘where N is the number of existing civilizations
possessing the interest and capability
for inter-stellar communications

R* is the mean rate of star formation
averaged over the lifetime of a galaxy

f, is the fraction of stars with planetary
systems

n, is the mean number of planets in each

system with an environment favourable
for the origin of life

f, is the fraction of suitable planets on
which life does develop

fi is the fraction of life bearing planets on

which intelligence together with

manipulative abilities appears

is the fraction of the planets evolving

advanced technical civilzation

L is the lifetime of the technical civiliza-
tion (perhaps very difficult to estimate!)

The estimate obtained from the use of this equation will
obviously vary widely according to the estimated values
employed. However, most estimates now place the
value of N around one million, these being distributed
amongst approximately 500 million stars in our galaxy.

SETI History

Perhaps the first important paper on SETI work appears
in Nature in 1959 under the title "'Searching for Inter-
stellar Communications’” by Philip Morrison and
Guiseppe Cocconi. It is interesting to note that they
suggested the use of the 1.420 MHz hydrogen
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> information consists of the first ten digits in
binary form — the numbering system to be
used. It continues with the atomic numbers
of five common elements found in living
things. Information on sugars and DNA
follows, with a sketch of a human being
and the solar system, ending with
information about the Arecibo telescope.
Encoding information in various types of
message poses some interesting problems
in order that decoding can be carried out as
ea_sily as possible by intelligent remote
gs.
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frequency, since it is a unique standard frequency which’
must be known to every observer in the universe.

Eight separate major efforts have been made by US,
Canadian and Russian radio astronomers since 1960 to.
detect extra-terrestrial signals from intelligent beings.
Although each search has concentrated on one or more
specific frequencies in the range from 600 MHzto 22.2
GHz, the receivers used were those designed mainly for
normal radio astronomical work which involves the
detection of incoherent naturally produced radiation
rather than the coherent radiation the SET| workers were
seeking.

Although no confirmed sources of signals from
intelligent beings outside the solar system have yet been
detected, it has been estimated that the number of stars
which have been examined is about 0.1% of the number
which would have to be investigated if there is to be a

reasonable statistical chance of detecting extra-

terrestrial intelligent signals.

Project Ozma

The first SETI work was led by Frank Drake using the
1420 MHz hydrogen frequency. |t was named "*Project
Ozma"’ after the ruler of Oz — a far away place populated
by exotic beings. Drake employed a bandwidth of 100
Hz and aimed his receiver at the two stars Tau Ceti and
Epsilon Eridani which are both some 11 light years away
from the earth. The observing time was some 150 hours
using a 26 m (85 feet) diameter steerable antenna in
1960.

Project Ozma Il is a much more extensive one which
has also been carried out at the National Radio Astro-
nomy Observatory, Green Bank, West Virginia. In this
work some of the largest and most sophisticated radio
telescopes in the world have been used; they include the
92 m (300 feet) diameter partially steerable antenna
completed in 1962 at a cost of about 1 million dollars
{500 000 pounds) and the 43 m (140 feet) diameter

equatorially mounted, fully steerable antenna which
was completed in 1965 at a cost of some 14 million
dollars (£7 million).

Project Ozma |l was commenced in late 1972 under
the leadership of Benjamin M. Zuckerman of the Uni-
versity of Maryland and Patrick Palmer, of the University
of Chicago, the intention being to run the project for
about two years. However, the Observatory made more
time available and the project continued until December
1976 with an examination of about 700 stars at dis-
tances of up to some 65 light years. The prime targets
were main sequence stars of the F5 to K5 class. The
observations were carried out at 1420 MHz, each of
384 separate receivers being tuned to a slightly different’
frequency near to the 1420 MHz hydrogen line. A total
bandwidth of 3 kHz was used.

At the end of the Project Ozma Il work, about 12 stars
showed some unexplained phenomena which were
probably due to terrestrial radio interference, but which
could have been due to faint signals from intelligent
beings. These stars will doubtless be examined very
carefully at some later date.

Arecibo

Some SETI work has been carried out using the largest
telescope in the world at the Arecibo Observatory in
Puerto Rico which has a diameter of 305 m (500 feet) in
the air. The reflector panels consist of 38,778 individual

‘panels each a little over 1 m by 2 m in size; each pane,

must be positioned with an accuracy of better than 1
mm.

In 1967 a British post-graduate student noticed a
mysterious regular pulsing signal from space and there
was much speculation as to whether this was a signal
from intelligent life beaming a message to earth. The
Arecibo antenna wés used to show that this signal was
coming from the first pulsar to be discovered and that it
was in the Crab Nebula.

" The Goldstone 26 m Deep Space Network
Antenna may be used in an all sky search.
{(Photo by courtesy of Jet Propulsion
Laboratory)
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Two of the best known SETI workers, Prof. Frank
Drake and Prof. Carl Sagan, have used the Arecibo
antenna to examine the radiation from whole galaxies for
signs of signals from intelligent life. Although the use of
this technique has enabled them to examine many
millions of suitable types of stars simultaneously, it
would require a signal of very great intensity to enable
frequencies of 1420 MHz, 1654 MHz and 2380 MHz,
but the time allocated to this work is relatively small.

Ganadian Work

Dr. Bridle and Dr. Feldman commenced work at
Canada’s nationally owned Algonquin Radio Obser-
vatory in Algonquin Park, Ontario in 1974. They are
.using a 46 m (150 feet) diameter telescope to examine
many of the nearest sun-like stars, but the frequency
employed is 22.2 GHz — the emission frequency of the
water molecule — which is much higher than that used
by other workers.

Project Cyclops

One of the most ambitious SETI projects yet proposed is
known as Project Cyclops. This is intended to be suitable
for not merely detecting high power signals (such as
those from our own Arecibo antenna), but also to allow
eavesdropping on much lower intensity signals which
-other civilizations use for their own communications (like
our radio and television transmitters). In order to be able
to receive such signals from stellar systems at distances
of a few hundred light years from the earth, enormous
antenna systems are required.

It seems unlikely that it would be a practical
possibility to construct a single reflecting dish of
adequate size and therefore it has been suggested that
the Cyclops project could employ an enormous array of
radio telescopes, each of which may be about 100 m in
diameter. For example, as many as 1500 such 100 m
dishes could be spread out in lines over an area of

perhaps 65 km2 and connected together electrically to.

An artists impression of a complex Cyclops
array on the far side of the moon containing
216 large (200 m diam.) reflecting radio
telscopes with a control building in the
middle of the array. The lunar base is in the
middle distance towards the left-hand side
and is quite small.

(Photo by courtesy of NASA Ames
Research Centre).
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provide the same performance as a single dish of
enormous dimensions.

Project Cyclops was initiated as a study by the NASA’
Ames Research Centre and Stanford University in 1971
under the leadership of Dr. John Billingham and Dr.-
Bernard Oliver. There have been vast improvements
since then in solid state memories, microprocessors,
wideband maser low-noise amplifiers, etc.

Conclusion

The Search for Extra-Terrestrial Intelligence has not yet
been successful, but this is not particularly surprising in
view of the small number of star systems which have
been examined with high sensitivity equipment. Some
people (including many of those who control scientific
finance) may feel that the SETI project is rather frivolous
and perhaps even a silly one. However, there are many
scientists very strongly committed to work in this field —
a point which can be demonstrated by the fact thata new

journal, Cosmic Search devoted entirely to SETI work

will be published from January 1979 under the editor-
ship of Dr. Robert S. Dixon who is well-known for his
SET! work at the Ohio State University Radio Obser-
vatory.

Dr. Frank Drake at times feels somewhat cynical
about the cuts in the SETI budgets. Indeed, he has
commented that the search for extra-terrestrial intel-
ligence begins with the search for intelligence here on
earth! He feels that at the present time there is a very well
qualified group of people who are keen to carry out an
extensive SETI project and, if no funds are forthcoming
for a year or more, it is likely that many of the§é pedple
will move to other work. If you were paying taxes in a
country considering becoming involved in an extensive
SETI project, how would you feel about paying an extra
amount (far less in total than that to place a man on the
moon) in order that the project could proceed? SETI
work will doubtless continue, but more funds are
required if it is to proceed at a rate which is likely to bring
success within the lifetime of most people who are living
today. EN
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PROJECT

TUNER~AMPLIFIER

PART TWO: This month we conclude the System 8000 project with the setting up

procedure and a description of the digital frequency readout.

THE SETTING UP and alignment

must be approached in a systematic
fashion.

Procedure
a) Power Supply
b) Power Amp L & R

Auxilliary

Tone Controls

Filter Controls

Tape

Magnetic pre-amplifier

FM sections

AM

Frequency read out module

ZLe=2aoo0o®

L=

Before commencing alignment it is
necessary to check that:

i) All wiring has been checked and
components are correctly posi-
tioned and orientated

i)  That there are no solder bridges

i) A good multimeter is also
required
Power Supply

Remove all fuses except for the
mains fuse. Switch on, you should

WYEIR AL D

STERED

hear the relay click over. Measure
from earth to positive and negative
on the smoothing capacitors. The
voltage should read approximately
plus or minus 50V. Check that
regulator reads about 30V. Switch
off.

Power Amp

Check each power amp in turn,
ensure that speakers are switched
out. Using a meter, do a resistance
check from the case of each power
transistor to chassis to ensure that
there is no short. Find two high
wattage resistors (56R-300R will do)
and place in fuse holders of amp
being checked.

Switch on volume control
(minimum). If there appears to be no
problems feel cases of power
transistors — should be cool. Switch
on speaker. Power transistors may be
slightly warm. Now ‘Buzz’ input pins
of the amplifier with your finger. |f
okay switch off, remove the resistor
fuses, insert two amp fuses. Switch
on, if everything is okay one can now
set RV1.

If you have access to a low

distortion audio generator put this on
the input and a distortion meter
across the speaker sockets using a
dummy load. Feed in 100mV sine
wave and set for minimum distortion.
Without this test equipment set RV 1
to mid travel. Repeat for other
channel!.

Tone and Filters

Insert either an audio generator,

or any music source such as a
tape-recorder, into the Aux. socket.
Select Aux. on switchbank, slowly
increase volume, and listen to sound,
check that the tone controls are
working. To check the high and low
filters turn the bass control on full
and this will emphasise the rumble
filter, likewise the treble control will
emphasis the scratch filter.

Tape

If the above is working, check that
pressing tape 1 and tape 2
disconnects the Aux. Transfer the
tape recorder/audio generator to
take 1 and 2 in turn and ensure that

>
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Fig. 1. Component overlay for the power supply board.

pressipg the respective switch brings
them into circuit. The pre-set
resistors are adjusted to match the
levels of your own tape recorders
otherwise they can be turned full on.

Magnetic

Using a record player with a
magnetic cartridge check that
everything sounds okay. Excessive
hum indicates an earthing fault.

FM

Before aligning this section it may
be an advantage to set the frequency
counter straight away. However, this
is not essential. The tuner head is
pre-aligned and will not need
adjustment. Tune through the band
with an aerial connected — ensure
that mute and AFC are off. You
should hear a continuous hiss, with
stations heard between 88 MHz and

95 MHz. If this is so, tune to an area *

above 95 MHz without stations and
adjust using a non-inductive tool L4
until centre zero needle is centred.
This should correspond with

maximum hiss level. L3 can only be
adjusted ideally if an FM signal
generator is used. Generate 100
MHz, attach a distortion meter to

pin 6 of the CA3189E, there is a test
pin for this, tune for maximum signal
strength and adjust L3 for minimum
distortion. Re-adjust L4 for centre
zero. Adjust L1 for maximum signal
level. RV11 is the muting
adjustment, and can be set all the
way from no mute to absolute quiet
between stations — however, do not
overset, as the mute may not lift
quickly enough when tuning a
station.

Move next to the stereo decoder,
KB 4437 — either:—tune to a stereo
broadcast, set RV6 to the middle of
the range that brings the stereo light
on, set VC5 and RV7 for mid-way;
or.—using a stereo generator, adjust
VC5 and RV6 for maximum, set
separation at 1 kHz. Observing the
19 kHz component of the multiple
signal on a oscilloscope, set RV7 for
minimum 19 kHz. This completes the
FM.

Amplitude Modulation

The frequency counter can help
considerably, and an AM generator is
an asset.

MW Tune to minimum volts on
varicap line, feed in a 470 kHz
signal, peak until there is no
improvement, Tune L9 for a 550 kHz
station. Move to maximum varicap
volts, set CV1 for a 1620 kHz signal.
Tune up and down the band
checking that 550-1620 kHz is
covered without any shifting in noise
level. Tune to 600 kHz. Peak L5 and
L3 for maximum. Tune to 1400 kHz.
Peak CV2 and CV4 for maximum.
Repeat until there can be no
improvement. RV8 is set to give a
satisfactory signal level reading on
the meter.

LW  Switch to LW. Set CV3 so that
minimum varicap volts 175KHz.
Tune to 200 kHz (Radio 4) peak L6
and L8 for maximum. If no generator

>

Fig. 2. Componen‘ overlay for the tone control board.
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Fig. 3. Circuit diagram of the digital frequency meter.

HOW IT WORKS

A digital frequency readout is both cost
effective and an accurate method of dis-
playing the frequency of a radio station.
GEM has been developed to interface
directly with the tuner sections of the
SYSTEM 8000, and most existing AM/FM
receivers.

The principle of operation is simple, and is a
progression from the many digital clock
ICs. Basically, the oscillator of the radio
being ‘read’ is fed (via buffer stages) into
the 5525, and converted to digital pulses.
These are counted by the IC, for a period
determined by the external crystal, and the
count is fed to the display.

Allowance is made for the IF offset of the
radio — 470 kHz and 10 k7Hz.This offset is
externally programmed by the diodes DI-
D6.

In this application, the source for switching
from AM to FM is obtained from the switch
bank of the System 8000, and uses the
positive power line. This is converted from

a ‘Hi'to a ‘Lo’ signal by IC2, a HEX invertor.
The beauty is that the buffer stages for the
AM/FM oscillators are also switched off
when not in use, and thus cannot cause
interference.

Because the display would be running
when the tuner is not being used. A section
of the hex invertor takes an additional 15V
input (F) and uses this to reset the counter
and thus give a fixed reading. D7 ensures
that this signal cannot accidentally exceed
5V, The unit must be earthed directly to the
central earthing point of the system 8000,
otherwise noise may be fed back into the
system.

The unit may be used independently of
course and requires * 12V at least, for
operation. If using a supply of lower than
220V, omit R10. Maximum supply is
2 35V. Other IF offsets may also be pro-
grammed in. It uses a fluorescent display
for a good readibility and gives AM/FM and
MHz/kHz indication,
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PROJECT: Tuner-Amplifier
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