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CHROMATHEQUE 5000
5 CHANNEL LIGHTING EFFECTS SYSTEM

This versatile system featured as a constr.
each channel Control of the lights is con
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£49.50 + VAT!
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,c1rnotalwork fib,- 711

er amp mod
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N4'3Omdeli egtoroidal ** Parts for power supply only
mer wit nting c £10.50 VAT (caps rects . fuses, F holders) £3.40 + VAT

TRAKSCIEKIENT 2000
SMGLE COQ RD
LIVE cRF,RMANCE SYNTHESIZER DESICl. fi/ BY CONS.12TANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A
CC '/CTIONAL ARTI 'N ELECTRON/ 3 TODAY INTERNATIONAL.

e.-i'ANSCLN DENT 3 octave instrument transposable 2 octaves up or down giving an effective 7 octave range There is portamento pod) bending a VCO with shape and pitchm Iton. a VCF with 15 and high pass outputs and a separate dynamic sweep control a noise generator and an ADSR envelope shaper There is also a slow oscillator ane, pitch
or. ADSR repeat, sample and hold and special circuitry with precision components to ensure timing stability amongst its marry features

kit ore lodes folly finished metalwork lolly assembled tntd teak cabinet Tit,
sweep pedal p,tess,onal quality components tall ,esistors either :1, metal oxide or

metal Inn,' and it really ornplete - rmht down to the Iasi nut and bolt Arid
last peg e w.re. There is even a 3A plug in the kit you need buy absolutely en
moo. parts helot plugging rn and making great ,,,,, sit ' Virtually all the ,001/1/111005

00 the 000 Proless.onal quality fibreglass PCB walled situ 41111,1,

Ali the controls mount directly on the main board all "enactin, hi the hoard ain
made willlim)nortr,i plugs and ontructioil so an hi' limit easily in a few
evenings by almrst anyone tapable of neat soldnimoi Whr i linished you will
teisseek k ssetteisit. iterlienmetie and chalk, will i built iiriits

COMPLETE KIT
ONLY

£172.00 + VAT!

Comprehensive handbook supplied with all complete kitsi
This fully describes construction and tells you how to set up
your synthesizer with nothing more elaborate than a
multi mriter and a pair of oars,

POWERIRAN

esocet-rizekrosit viczni T.Icg VCi AO
mamma.. ;72. mama

Cabinet size 24.6" x 15.7" x 4.8" (rear) 3.4" (front)

ORDERING INFORMATION
AND MORE KITS ON PAGE 8
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Quality audio modules and accessories for
S450
STEREO
FM TUNER
Fitted with
phase lock -loop

£23.24
3r4:VAT

Aii44)

\\\\

FREQUENCY RANGE 88-108 Mhz
SENSITIVITY 3 0 0V
BANDWIDTH 250 kHz
SPURIOUS REJECTION 50 dB
SELECTIVITY j 400 kHz 55 dB
AUDIO OUTPUT (22 5 kHz deviation) 100 mV
STEREO SEPARATION 30 d8
SUPPLY REQUIREMENTS 2010 30V (90mA max)
AERIAL IMPEDANCE 75 ohms
DIMENSIONS 240mm 110mm 32mm

The 450 Tuner provides instant programme selectio at the touch of a button ensuring accurate tuning of 4 pre -selected
stations, any of which may be altered as often as ou choose, simply by changing the settings 01 the pre-set controls.
Features include FET input stage. Vari-Cap diode t rung. Switched AFC LED Stereo Indicator

MPA30
STEREO
MAGNETIC CARTRIDGE
PRE-AMPUFER

Enjoy the quality of a
magnetic cartridge with your
existing ceramic equipment using
the MPA 30 which is a high quality ore
amplifier enabling magnetic cartridges to be used where facilities
exist for the use of ceramic cartridges only.
SENSITIVITY 3 5 my for 100 my output
EQUALISATION Within ± 1 dB from 20 Hz to

20 kHz
INPUT IMPEDANCE 50K ohms

Stereo 30 sagii
COMPLETE le.° AUDIO
CHASSIS

£19.18
+ 66p p&p
+ , VAT 7 + 1w H.M.S.

OUTPUT POWER 7 Watts RMS SUPPLY 18 to 30 V-re earth

LOAD IMPEDANCE 8 ohms
TOTAL HARMONIC DISTORTION Less than 5% (Typically 3%)

DIMENSIONS 110 50 25mm (inc DIN
socket)

FREQUENCY RESPONSE 50 Hz to 20 kHz ± 3d8s
TONE CONTROL RANGE ± 12 dBs at 100Hz and 10kHz
SENSITIVITY 190 mV for full output
INPUT IMPEDANCE 1 M ohms
TRANSFORMER REQUIREMENTS 22 V.A.C.rated at IA
DIMENSIONS

(Less controls and panel) 200mm 130mm 33mm

The Stereo 30 comprises a complete stereo preamplifier, power amplifiers and power supply. This, with only the addition
of a transformer or overwind will produce a high quality audio unit suitable for use with a wide range of inputs ie high
quality ceramic pick-up, stereo tuner, stereo tape deck etc Simple to install, capable of producing really first class results.
this unit is supplied with lull instructions. black front panel, knobs, main switch, fuse and fuse holder and universal
mounting brackets.

PA12
STEREO
PRE -AMPLIFIER
The PAI2 Stereo Pre
Amplifier chassis is designed add recommended for use with the
AL 20/30 Audio Amplifier Modules, the PSI2 power supply and the
T538 Transformer Features include onion volume. Balance, Bass
and Treble controls. Complete with tape output
FREQUENCY RESPONSE 20 Hz -20 kHz (-3013)
BASS CONTROL ± 12 dB at 60 Hz

AL80
AUDIO
AMPLIFIER
MODULE se^
25 Watts RMS

£4.69 + Sip pip
+ 121% VAT
This high quality audio amplifier module is for use in
to 25 RMS with distortion levels below 0 I %

OUTPUT POWER 25 Watts WAS

TREBLE CONTROL ± 14 dB at 10 kHz
INPUT IMPEDANCE 1 Meg. ohm

SUPPLY 30-50 V
INPUT SENSITIVITY 300 mV

LOAD IMPEDANCE 8-16 ohms
CROSSTALK -60 dB

TOTAL HARMONIC DISTORTION Less than 1% (Typically 06%)
SIGNAL/NOISE RATIO -65 dB

FREQUENCY RESPONSE 20 Hz to 30 kHz 2 dBs OVERLOAD FACTOR ± 20 dB

SENSITIVITY 280 mV for full output TAPE OUTPUT IMPEDANCE 25 K ohms

MAX HEAT SINK TEMPERATURE 90°C
DIMENSIONS 103mm 64mm 15mm

DIMENSIONS 152mm BrImm 25mm

audio equipment and stereo amplifiers and provides output powers up

AUDIO

25w
R.M.B.a

35W
R.M.S.1kii$b

AMPLIFIER
MODULE ,

£7.34*
-

+ 35p pap
+ 6% VAT
The ALSO is similar in design to the ALSO above and
distortion levels below 0 I%

OUTPUT POWER 35 Watts RMS
SUPPLY 40-60 V

LOAD IMPEDANCE 8-16 ohms
TOTAL HARMONIC DISTORTION Less than 1%(Typically 06%)
FREQUENCY RESPONSE 20 Hz to 30 kHz 2 dBs

SENSITIVITY 280 mV for full output
MAX. HEAT SINK TEMPERATURE 90°C
DIMENSIONS 103mm 64mm 15mm

s of the same high quality but provides output powers up to 35W with

AL250
POWER
AMPLIFIER

125w R.M.S. OUTPUT POWER 125 Watts RMS continuous
OPERATING VOLTAGE 50-80 V

+380 p&p
+ 121% VAT

£778
35p p&p

+ 121% VA7

PS12 POWER SUPPLY MODULE
Power supply for AL20A-30A,
PA12. 5450 etc.
Transformer T538.

Input A.G. Voltage 15-20V.
Output D.C. Voltage 22-30V
approx. (Dependent upon
input.)
Output Current 800mA
maximum.
Dimensions 60  43 26mm.

1 .90
+ 12;9fi VAT + 35p p&p.

LOADS 4-16 ohms
FREQUENCY RESPONSE 25 Hz 20 kHz measured

at 100 Watts
SENSITIVITY FOR 100 WATTS
0/P AT 1 kHz 450 my
INPUT IMPEDANCE 33 K ohms
TOTAL HARMONIC DISTORTION

50 WATTS into 4 ohms 0 1%
50 WATTS into 8 ohms 0 06%

f17.82* +66p p&p + II% VAT
This unit, designated AL250, is a power amplifier providing an output of up to 125W RMS, into a 4 ohm load.

BP124 SIREN ALARM
MODULE

American Police screamer
powered from any 12 volt supply
into 4 or 8 ohm speaker.
Ideal for car burglar alarm,
freezer break -down, and
other security purposes.

ONLY £3.50
+ 8% VAT + 35p p&p.

'151

5 WATTs

AL30A
AUDIO
AMPLIFIER
MODULES

10w
R.M.S

f3.79 + 35p p&p
+ 521% VAT
These low cost 10 watt modules offer the utmost in retie

MAXIMUM SUPPLY VOLTAGE 30 V
POWER OUTPUT for 2% THD 10 Watts RMS
TOTAL HARMONIC DISTORTION Less than 25%
LOAD IMPEDANCE 8-16 ohms
INPUT IMPEDANCE 100 K ohms
FREQUENCY RESPONSE 50 Hz -25 kHz ± 3 dBs
SENSITIVITY 75 mV for full output
DIMENSIONS 74min 63mm  26mm

HI-FI AMPLIFIER KIT
Build you own top quality amplifier, save yourself pounds. The
MA60 kit comprises the following BI -kits modules, 2 ALPO amps,

PA100 preamp, 1 SPM80 stab. power supply, BMT80
transf. giving 15 watts RMS per channel STEREO. All modules
covered by the BI-PAK satisfaction or money back guarantee.
Details of the above modules are in this ad.
Price E32 N + 121% VAT + 62p pip.

bility and performance, whilst being compact in size.

SPM80
STABILISED
POWER SUPPLY

£4.40 + 35P PAP
+ 121% VAT
Designed to power Iwo AL605 at 15 Watts
Protection

INPUT A.C. VOLTAGE 33-40V
OUTPUT D.C. VOLTAGE 33 V nominal
OUTPUT CURRENT 10 rnA-1 S amps
OVERLOAD CURRENT 1 7 amps approx.
DIMENSIONS 105mm 63mm 30mm

TC60 KIT
A beautifully designed genuine TEAK WOOD veneered cabinet
to put the professional touches to your home built amplifier. Full
set of parts incl. Front & Back Panels, Knobs, Chassis, Fuses,
Sockets, Noen, etc. Ideal for the MA60 Size: 425mm 290mm
95mm
Prieo £55 IS + 121% VAT + Up P&P

Per channel simultaneously. Circuit Techniques include full short circuit

PA100
STEREO
PRE -AMPLIFIER

tlkr
:2,01*Iir
Irtt

£1605
:44°.,°, VAT
A top quality stereo pre -amplifier and tone control
requirements of stereo amplifiers or audio units Th
two filters for high and low frequencies

FREQUENCY RESPONSE 20 Hz to 20 kHz 1d8
TOTAL HARMONIC DISTORTION Less than 1% (Typically 07%)
SENSITIVITY 1. TAPE

INPUTS 2 RADIO TUNER
3. MAGNETIC P U

100 mV '100 K ohms 1 For an
100 mVi100 K ohms ) output
3 5 m1r /50 t( ohms 1 250 rnV

EQUALISATION Within ± I dB from
20 Hz to 20 kHz

BASS CONTROL RANGE
TREBLE CONTROL RANGE

± 15 dBs at 75 Hz
+ 10-20.d8s at 15 kHz

TRANSFORMERS
T538 For use with S.450 AL30A MP A30
Order No. UM Price: 2.3 26 + 55p P6P + 121% VAT
T2050 For use with Stereo 30
Order No. BM Price. £3 25 + 55p pap + 121% VAT
BMTSO For use with AL60 SPM80
Order No. 2034 Price. E5 46 + Sep pito + 121% VAT
BMT250 For use with AL250
Order No. 2835 Price. Ed 35 + 21 10 pep + 12)",. VAT
2040. For use with AL6O
Order No. 2040 Price C5.20 80p p&p 12}% V.A.T.
2041. For use with AL80,AL120 and AL250
Order No. 2041. Price £690 86p p&p 121% V.A.T

SIGNAL/NOISE RATIO Better than 65 dBs (All inputs)
INPUT OVERLOAD Better than 26 dBs (All inputs)
SUPPLY 20 to 40 V
DIMENSIONS 300  90  33mm (less controls)

unit, the PA100 provides a comprehensive solution to the front end
six push button selector switch gives a choice 01 inputs together with

CASES
TEAK 30, 32 x 23 v 8cm. designed mainly for use with our stereo 30
Audio System but has proved very helpful to home constructors. Fitted
with solid uncut front and back Pin 139 25.95.. 121% V.A.T. p&p
70p,
TEAK 60, 42 v 29 v 9cm, for use with AL60/MK60 Audio Kit. Useful
for the home constructor requiring an amplifier sleeve - has no front or
back panel oin 140 £7.00.  121% V.A.T p&p 85P

ELECTRONICS TODAY INTERNATIONAL - JUNE 1979



Professionals and Enthusiasts from BI-PAK
AL120
AUDIO

AMPLIFIER
(With integral
heat sink and
short circuit
protectionl

£11.95
+ 8% V. A. T. P. & P 35p

50W
R.M.S.

OUTPUT POWER

SUPPLY

LOAD IMPEDANCE

TOTAL HARMONIC DISTORTION

FREQUENCY RESPONSE* dB

SENSITIVITY

MAX HEAT'SINK TEMP

DIMENSIONS

50 Watts R.M.S.

70 Watts

8 16 ohms

05% Man. (Typically 021fi1

25Hz- 2OkHz

500mV
45 deg C

192 ii89 a 49 mm

ADAPTORS
AC -DC enables a large range of battery powered powered radios, recorders.
calculators to be run off the mains (220.240v AC). Switchable for 6
3y -5v -9v -12v Current rating 300MA. Polarity reversing witch. Universal
plug incorporated o/n 137 0.10 -r 121/2% V.A.T. p&p 35p.

DC -DC for Lee in all cars boats etc. with pos, or nog, earth for a regulated
output of 5 7 5v or 9 veto DC at 300MA. For radios. recorders etc./e136.
1220 + 121/2% V.A.T p&p 36p.

Introduced to fulfill the -demand for a fully protected power amp capable of driving high
quality speaker systems at up to 50w

with distortion levels below 05% Ideal for domestic use. Discos. P.A. systems electronic organs etc The generously rated mom

ponents ensure continuous operation at high output levels.

SPM120
STABILISED POWER SUPPLIES

SPY1120 45
SMP120 55
SMP120 65

£5.8012ps V.A.T.114
P. & P. 35p

AC INPUTS

SPM12045 40-48v

SPM120/55 50-L5v

SPNI 120/65 60-65v

OUTPUT CURRENT 2.5A

RIPPLE IA 100mV
2A 150mV

CROSSOVER NETWORKS
2 WAY channels for high and low frequencies to correct speakers
high to tweeters low to woofers Complete with instructions Fre

quency 3 000Hz ohs 1904.E1.10. 12 VAT p&p 35p
2 WAY for 8 ohm speakers up to 30 watts Frequency 3KHz on
1905 E1.55. 12Tt . V A T p&p 35p
3 WAY for 8 ohms speakers up to 30 watts Frequency 800Hz ano
4 5KHz o/n 1906. 02.95. 12 VAT p&p 35P

SPM 120 is a fixed voltage stabiliser available with an output voltage of either 45v 55v or 65v Designed primarily for use in audio

applications the stabiliser which provides output currents up to 2.5A.operates direct from a mains transformer requiring only the

addition of 2 Electrolytic capacitors to complete the sic protection

GE100 Mk2.
10 CHANNEL MONOGRAPHIC
EQUALISER

£20.0
0.112614

0
412}96V.A 7
P. & P. 35p

Control Range

Dynamic Range

Maximum Output

Frequency Response

Power Supply

Voltage Handling Input

TAD

 12d8
1.10c16

 15dB
30Hz-20KHz I. IdB1

15 0 15v
3v RMS
00511.

Only 155mm 65mm 50mm including the 10 a 10K 1 in slider potentiometers and knobs which are mounted on a hoard
positioned above the circuitry. In the Irequency range of 311.1z to 20KHz you can cut and boost  1241 with the 10 sliders each ill

which has its frequency marked on the circuit board. The GE 100 has numerous uses including mixers. P A. systems and discos

will also greatly improve the sound reproduction of your existing audio equipment Power Supply for GE 100. cud SG31/13 80

VPS30
REGULATED VARIABLE
STABILISED POWER SUPPLY

£7.60 P.8& P. 35p

AC Input Maximum

Voltage Regulation

Regulated Current
Incorporating short circuit protection

25v

2-30v

0-2A

This NEW versatile Regulated Variable Stabilised Power Supply with short circuit protection and current limiting is a must tor all

electronics enthusiasts It incorporates adjustable voltage from 2v 30v, with a current limiting range Of 0 2A With this module

there is no need to build a separate power supply for each of your projects with the simple addition of a transformer to A 20331

0 Ima Ind 1310 or 13051 plus a suitable Shunt a voltmeter lord 1311 or 13061 a 470ohrn pot led 18961 a 4K7 pot to d
18991 d can be used again and again as a self-contained bench power supply. eliminating the useof batteries and thus saving

11 s

PA200
STEREO

PRE AMPLIFIER

..- 3^
issr

£16.55
121.%V.A.T.
P. & P. 40p

FREQUENCY RESPONSE

TOTAL HARMONIC'DISTORTION

SENSITIVITY .1 TAPE
INPUTS 2 RADIO TUNER

3 MAGNETIC P U

EQUALISATION

BASS CONTROL RANGE

TREBLE CONTROL RANGE

SIGNAL NOISE RATIO

INPUT OVERLOAD

SUPPLY

DIMENSIONS

20Hz to 2OkHz ldEl

Less than 1% (Typically 70%1

100mV 100 K ohms For an
100mV. 100 K ohms output
3 5mV 50 K ohms 500mV

Within 1 d8 from
20Hz to 20kHz

 15dBs at 75Hz
 10-20dBs at 1 5kHz

Better than b5dBs lAll inputs)
Better than 2dBs (AO inputs)

35 to 706v
300 x 90 k 33mm )less controls)

MICROPHONES
DYNAMIC CASSETTE
For equipment requiring a high quality microphone Sturdy solo
moulded body rn black with neat chrome surround Pick up pattern is .
omnidirectional. On/Off switch 1 metre of tough lead with floating 2 5
and 3 5mm plugs Matching moulded strut Impedance 200 ohms
Sensitivity 90dB Frequency 90 10.000Hz Size 20mm die
120mm o/n 1326. E1.60 12 VAT p&p 35p

DYNAMIC MICROPHONE
Superior quality portable cassette recorder mike with built in remote
control switch and lead fitted with 5 pin 240' DIN plug iremote
switch) and 3 pin DIN plug 'microphone) Provides a direct replace
went for those supplied with recorders With detachable stand
Omnidirectional Impedance 200 ohms Freo fesponse 100 to
10 000Hz Sensitivity 7948 at 1 000Hz o/n 1327. C2.65. 12; .
V A T p&p 35p
RE - 317 DYNAMIC MICROPHONE
Highly sensitive hiyb grade desk or hand mike suitable for use with
many popular cassette decks Incorporates On OR switch and 1 metre
lead with moulded standard jack plug Complete with desk stand
Omnidirectional Impedance 5 000 ohms Frea response 100 at

2 000Hz Sensitivity I 7dB at 1 000hzi o/n 1334. E4.00. 12;
VAT p&p 35p
OMNIDIRECTIONAL CAROIOID
Powered by a 1'v battery located within the aluminium body Satin
silverfinish withIron: disk protection to the diaphragm housing
On/Off switch. Also with Busby type windshield U bracket and
stem and extremely supple cable. Consumption 0 2rnA from 1 v
battery providing approx. 8 10 000 hours continuous life Impedance
600 ohms Sensitivity 70d8 Frequency 3016 000Hz Size 23mm
dia  267mm o/n 1329.E12.60. 12 V A T p&p 35P

UNIDIRECTIONAL CARDI010
Dual imp 600 and 50 000 ohms Response 50 to 14 000Hz
Sensitivity 5448 at 50K ohms Size 1;' dia 6'' long Weight
aPtoox I 90gm oin 1326.110.95. 12; VAT pAp 35p

STANDS
GOOSENECK CHROME FLEXIBLE HOLDERS
Length 320mm 0/n 1333.12.40.  12#% V.A. T p&p 35p
Length 51 5mm 0/. in& C3.40.  12 pi, V A T p&P 350
FLOOR STAND Heavy chrome Stow away feet with rubber ends to'
maximum stability Draws to a height of 5' maximum o n 1335
E9.50. 121% V.A.T.p&p 85p.
BOOM ARM for use with the above stand Heavy chromed metal I

gives 30" reach from the stand o/n 1337 19.20. 12 VAT
70p

WINDSHIELD COVERS
o n 1331 Medium per pair E1.20. 12 i'1, VAT p&p 35p o/n 1332
Large per pair E1.80. 12 ;". V A T p&p 35p

The PA200 is basically our popular PA100 Modifications
AL250 amplifiers

have been made to make it compatible with the higher output AL 120 and

HEADPHONES
A top quality headphone with cushioned earpadS and
headband Separate balance volume controls. Stereo

iv
Mono switch Impedance 8 ohms Frequency 30

18 000Hz ohs 884. 08.70. 12 ;'... V A T p&p 70p
A brationt compromise between price and perlor
trifiliCe Superb stereo reproduction for the
newcomer to Hi Fr Impedance 8 ohms. FrequenCY
30 15 000Hz o/n1185. 14.40. 12;" V.A.T p&p
500

BIB
HI-FI ACCESSORIES

Parallel Tracking GROOV KLEEN
The very Idlest in automatic record cleaning Desi9
ned to suit all modern single Play decks Simple to fit

is extremely eft icieot Complete with two types of
base and three height extensions o/n 6101. C3pe.611.

 8 V AT p&p 35p
Cassette Tape Editing Kit
Enables cassette tapes to be edited and joined easily
quickly and accurately Ka comprises Tape Splicer
i32mnrl 2 Precision Tape Cutters. Tape Piercer
9 Self adhesive Labels Reel of Splicing Tape 3
Winders and removers and instructions all in a

handy wallet o/n 611.62.40. - VAT p&p 35p
GROOV-STAT
Tye 618 Groov Slat slots reducer neutralises the
static Charge 00 records and other plastic surfaces
o/n 11103.1E5.45. 8'.. V A T p&p 35p

Cassette Head Cleaner
Essential for cleaning of tape heads capstans and
rollers Pack contains Tape Head Applicator and tape
head polisher tools Plus bottle of special formula
leaning fluid and full instructions o/n 932.10,64. 

V A T p&p 35p

METERS
Miniature Balance & Tuning Meter
Miniature moving coil meter for stereo balance
indicator tuning indicator for FM or 5101118f

application Pointer at centre indicates zero or null
posiliOn Robust construction. Sensitivity
100 0 100MA Dimensions 23 a 22 e 26mm

o/n 1316.11.95 +Wt. VAT p&p 35P

Balance and Tuning Meter
Clear view edgewise meter Centre zero
application Sensitivity 100 0 100l/A
Dimensions 45 s 22 x 34mm 0/n
1319. 12.00..8% VAT p&p 35P

Miniature Level Meter
Moving coil for accurate level indication for tape
recorders amplifiers etc Neal design rugged con
struction will withstand five times rated value
Sensitivity FSD 200UA OdEl 130UA Donen
sons 23 s 22 a 26mm o/n 1320. 12.90. 4.8,,
VAT p&p 35p

Vu Meter
Calibrated 20 to  1 and 0 Ica,. making it suit
able for use as a recording level meter or as a
power output Indicator Sensitivy 130.A
Dimensions 40 x 29min DM 1321.

it
12.00.  8 '

VAT p&p 35P

"UMW

AUDIO LEADS
107 FM Indoor Ribbon Aerial E0.60.
113 3 5mm Jack plug to 3.5mm ock plug Length 1 5m E0.75*
114 5 pin DIN plug to 3 5mm Jack connected

to pins 385 Length 1 5m C0.135°

115 5 pin DIN plug to 3 5mm Jack connected
to pins 144 Length 1 5m E0.85°

116 Car aerial extension Screened insulated
lead Fitted plug & skt E1.10.

117 AC mains connecting lead for cassette
recorders & radios 2 metres E0.886

118 5 pin DIN phono plug to stereo
headphone lack socket E1.05.

119 2  2 pin DIN plugs to stereo jack socket
with attenuation network for stereo
headphones. Length 0 2m E0.90.

120 Car stereo connector Variable geometry
plug to fit most car cassette 8 track
cartridge & combination units Supplied
with inline fused power lead and instructions COLLO.

123 6 6m Coiled Guitar Lead Mono Jack Plug
to Mono Jack Plug BLACK El .50.

124 3 pin DIN plug to 3 pin DIN plug Length 1 5m [0.75.
125 5 pin DIN plug to 5 pin DIN plug Length 1 5m E0.75°
126 5 pin DIN plug to Tinned open end Length 1 5m E13.75°
127 5 pin DIN plug to 4 Phone Plugs

All colour coded Length 1 5m 11.30
1;228 5p DIN

plug
plug itoo

$
5 n DIINN plugso

mirror
socket Length 1 5m Ei3.80°

pin
image. Length 15m Cl .05°

130 2 pin DIN plug to 2 pin DIN mime socket Length Tin E0.88*
131 5 pin DIN plug to 3 pin DIN plug 180

and 365 Length 15m E0.836
132 2rpin DIN plug to 2 pin DIN socket Length tOm E0.986
133 5 pin DIN plug to 2 phono plugs.

Connected pins 36.5 Length 1 5m134

5 pin DIN plug to 2 phono sockets
C0.75.

Connected pins 385 Length 23cm CO.813.

135 5 pin DIN socket to 2 phono plugs
Connected pins 385 Length 23cm E0.88.

136 Coiled stereo headphone extension lead
Black Length 6m

178
Cl 75.

AC mains lead for calculators etc CO 45*
Please add 121% V.A.T. to NI the above Nods.

BI-PAK
h C

DEPT. ET16, P.O. Box 6, Ware, Herts.
omponents Shop 18 Baldock Street, Ware, Herts.
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&tiff! PO Box 290
MAIL

TELEPHONE:
8 Hampton Street ORDER

ELECTRONICS Birmingham B19 3JR 021.233.2400 ONLY

(A DIVISION OF GOTHIC ELECTRONIC COMPONENTS LTD)

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS
Electro ytic Axial Leads Order Code
- 10% to 050% Tol Cap 015  pF  V do.

eF V d.c. 16 25 40 83
1.0
1.5
2.7
3.3

4.7
6.8 8

10 7

15 7

22
33 7 8
47 10
68 8
100 12
150 8 29
220 17 24 34
330 28 37
470 21 30 44
680 19 28 36 50

1000 73 28 55
1500 32 36
2200 39

Electrolytic Can Type Order Code
High Ripple, IEC Grade 1, Low E.S.R. Cep HR 0 AF  Volts
Supplied complete with Vertical Fixing Clip
22000F 16V Ripple 14 @ 85°0 1.44 ris 50°C 166

4700 ilf 160 2.64 3.64 184
10000oF 16V 5.134 8.1A 222
22000 uF 16V 9.84 13.74 3413

2200 siF 250 1.34 1.8A 175

4700 pF 25V 4.6A 6.4A 201

100000 25V 8.04 11.2A 264
220000F 25V 1284 17.94 438
1000 uF 400 0.9A 1.2A 168

22000 40V 2.44 3.34 188
1700 irF 40V 564 7,84 231

100000F 40V 924 1284 367
1000 siF 70V 184 2.5A 190
2200oF 70V 4.04 5.64 235
4700 pF 70V 754 10.54 376
10O0 0F 100V 4.04 5.64 222
2200oF 1000 7.84 1024 346

Tantalum Bead Order Code
20% Tol Cap PR  up 0 val.

V dc. 3.15 6.3 10 16 25 35
0 1 9
015
0.22 9
0.33
0.47 9

0.65
1 9
1.5 10

2.2 9 11

3.3 9 11 14

4.7 10 14 15
6.8 9 11 15 .8

10 10 1 1 14 16 20
15 11 14 15 20
22 11 14 16
33 15 16 20
47 16 20
68 16 20
100 20

Electrolytic Radial Leeds
-10% to 050% Tol.
oF V d.c. 6.3 10 16

47
88

1.0
1.5
2.2
3.3
4.7
6.8

lo
15 6
22
33
47 7

68
100
150
120 10

10

8
8

10

25

a

7

10

OrderCode
Cap 034 0 oF  Volts

35

10

40

7

8
10

50

7

10

63

6

6

6
6

6

10

oF

1.2
1.5
1.5
2.2
2.7
3.3
3.9
4.7
5.6
8.8
8.2

Miniature Low Value Order Code
Polystyrene, Axial.  1% Tol.. 2 630 D.C. Wkg Cap 424
Ceramic Plate, Radial, Low K. 1.8pF-8.2pF  .25pF Tol. 10.330pF  7% Tot 1000 D.C.Md. Cap 632
Ceramic Plate, Radel, Med K..10%101. 100V D.C.Wkg Cop 630
Ceramic Plate, Radiel, High K. -20% to 080% Tol. 630 D.C.Wkg Cap 629

 Value
424 632 830 629 424 1632 630 629 nF 424 I 632 1630 629

10 25 6
12 26
15 26

5 18 27
5 22 28 8
5 27 38
5 33 41

39 43

10

12
15
le
22
27
33
39
47
58

66

82

5
5
5

5
5
5
5
5

5
5
5
5

5
6
6
6

PF

100
120
150
180
220
270
330
390
470
580
680
820

1000
1200
1500
1800
2200
2700
3300
3000
4700
5600
61300
8200

16 8

16 1 e !

16 1 8
16 6
16
18 8
18 a
113

18

16
16

16
18
16
18
18

18

18
111

18
23
23
23
23

5

6

Trimmers Order Code
250V D.C. Wkg. Film Dielectric, Miniature

1.4- 4,1pF 19 Cap 808 A
2 8oF 19 Cap 808 8
2 - 20pF 21 Cap 808 C

5.5. 59 5pF 29 Cap BOBO

Order Code
500V D.C. Wkg. C004 EA Tubular Type

.8 - 3.8pF 46 Cap 802 3
- 6.8pF 48 Cap 802 8

1 - 13pF 61 Cap 802 12
1.7 - 19.7 62 Cap 802 18

Po yester Radial Leads
Dipped Type.. 20% Tol, 2500 D.C. Wkg. 0280/352 Style
Moulded Type.  10% Tol. .100V O.C. Wkg. 10.2rnm Pitch Centres
Moulded Type,  10% Tol, 2100V O.C. Wkg. 7.6rnrn Pitch Centres

uF 352

001
0015
0022 5

0033 5
0047 5
COBS 5
01 5
015 5

022 5
033 5
047 5
060 6

380 PHE260 irF 352
I 6
15 7

.22 8
33 10
47 12
68 15

1.0 19

1.5 27
2.2 32

360

9
10

P016280

9

Order Code
Cap 352
Cap 360
Cep PliE280

 Value

CASES

Small Desk Console - Boss Industrial Mouldings
Slope Front Console, Recessed Top
ABS Base, CAN Brass Bushes. In Orange
1mm Aluminium Top Panel Finished Grey

Order Code
W161, D96. H39 1571 186 Case 8041005 OR
W215. 0130. 047 1731 268 Case B1M1008 OR

Plastic Boxes - Boss Industrial Mouldings
Moulded Box and Close Fitting Flanged Lid
ABS Boa. C W Brass Bugles. and Lid In Orange

Order Code
LI12 W62 D31 87 Casa 8 IM2003 OR
L150 4110 D50 115 Case 81M2005 OR
L190 W1101360 195 Case 81M2006 OR

Instrument Case - Boss Industrial Mouldings
Covers Manufactured from 14SWG Aluminium
Chassis Manufactured If Om 18SWG Mild Steel
Covers Finished Orange
Clues,. Finished Matt Black

Order Code
W250 D167 5 1.168 5 (Chassis 153mm Deep/ 1480 Coe 611103000 OR

Plastic Boxes with Metal Lids - Boss Industrial Mouldings
Recessed Top Box
ABS Base. CM/ Brass Bushes. In Orange
ins, Aluminium Top Panel Finished Grey

L85 W56 D29
L111 W71 042
L1131 W96 053

97
130
182

Order Code
Case 81544003 OR
Case 81M4004 OR
Case 811144005 OR

Dieeast Boxes - Boss Industrial Mouldings
Dimas, Box and Flanged Lid
Aluminium Box and Lid in Natural Finish

Order Code
L.113 W63 031 104 Case BIM5000 NA
L152 W82 050 181 Case 01105005 NA
L192 W113 D61 280 Case B1M5006 NA

VERO ELECTRONICS PRODUCTS
2.5" it 5" .1" pitch Verobowd
3.75" x 5" .1" pitch Veroboard
2.5" a 1" .1" pitch Veroboard 151
3.75" x 5" .1" pitch Plain Board
5.82" 0.2.9" .1" pitch 0.0 DIP Board
Spot Face Cutter
Pin Insertion Tool for .040 type pin
OS Pins .000 11001
SS Pins .040 11001
6min Board Standoff 11001
15mm Board Standoff 11001
19mm Board Standoff 11001
verowire Kit 11 pen, 25-cornbl
Verowire Combs 11001
Verowire Wire 141
Flip Top Sox, Small. Bleck
Flip Top Box, Large, Bleck

59 VERO 210692
043 VERO 210720
70/Pack VERO 21076C
56 VERO 210713E

111 VE00 21084E
89 VERO 210134

122 VERD 21015F
38/Peck VERO 210870
38/Pack VERO 2101713

181/Pack VERO 21371K
215/Pack VERO 21322G
226/Pack VERO 213230
375/Kit VERO 21341D
407/Peck VERO 21339F
228/Pack VERO 213400
192 VERO 213170
250 VERO 213194

Sin II Desk Consoles - Boss Industrial Mouldings
Slope Front Console, Recessed Top
ABS Base. CAN Brea Bushes, In Orange
1min Aluminium Top Panel Finished Grey
Ventilation Slots In Base

W105 0143 032 1561
W170 0143 032 1561
W170 0214 032 1821

206
271
375

Order Code
Case 6111013005 OR
Case 01M8006 OR
Case 81106007 OR

All Metal Desk Consoles - Boss Industrial Mouldings
Slope Front Console, Recessed Top
Two Piece All Aluminium Construction
Ventilation Slots In Rear and Base
Choice of 15° or 30° Sloping Front
Off White Top Panel, Blue Base

Alo
Order Code

W1020140 928 1511 15° slope 1018 Case BM/17151A
W165 D211 033 1761 15° slope 1350 Case 81e/171540
W254 0287 033 1761 15° slope 1572 Case BIM7156A
W356 D2B7 833 176115° slope 1823 Case BIM71584
W102 0140 028 1761 30° slope 1018 Case 61110173014
W185 0183 828 11021 30° slope 1202 Case 1310473034
W254 0259 028 11021 30° slope 1572 Cam 814173064
035613259 H281102/ 30° slope 1023 Case BIM73084

Eurocard Size Desk Console - Boss Industrial Mouldings
Slope Front Console
ABS Case, CAN Brass Bushes, In Orange
lmm Aluminium Top Panel, Finished Grey

Order Code
W169 0127 Ha5 1701 375 Case 81N18006 OR

49/

HARDWARE
D.I.L. Sockets
8 Pin Low Profile Socket Tin

14 Pin Low Profile Socket Tin
113 Pin Low Profile Socket Tin
24 PIn Low Profile Socket Gold
28 Pin L ow Profile Socket Gold
40 Pin Low Profile Socket Gold

Order Code

11 OIL SKIS
13 OIL SKT 14
14 OIL SKT 16
86 D1L SKT 24
78 D1L SICT 28

127 DIL SKT 40

Heats inks

Individual Type for 1 0 T05 50°C/W 10
Individual Type for 1 5 TC43610.5°CAN 26
Individual Type for 1 a 103 7.2°C/91 ea
Individual Type for I 0 10126 17°CAN 23
Individual Type for 1 x 10220 I 7°C/W 23

P.C.B. Components

Da10 Pen Blue Ink, Slow Drying

Fuseholders

14iit 20mm x 5min

F.C.R. Mounting, Open TH.
Chassis Mounting, Open Type
Panel Mounting. Screwdriver Slot
Panel Mounting. Finger Releme

Pines

20mm a 5mm Glass

Cook Blow. Range 100m0-5.4
S ow Blow, Range 250rnA-5A

Lampholders, Panel Mounting
Smile, In Style to Fuse/14 20P
Low Voltage Tope Suits LES and VIE Bulbs.

92

17

77

613

22

Low Voltage. Red, Amber or Green 75
Internal Neon 200/2400 Red or Amber 95

Bulb, Lose Voltage, L.E.S.
6V, 0 36W, 8,50, 1W; 140,0.75W 22

Sink 5F
Sink TV2
Sink TV3
Sink TV4
Sink TV5

Pen 33PC

Fuse/82013
Fuse/020C
FuserH2OPT
Fuse/0200

Fuse 20
A'S Fuse 20

F41.11110

Lamp LV
Lamp N

 Colour

Bulb LES

 Voltage

RESISTORS
Carbon Film, Fixed

25W, 624 Values 100.1004, 5% Tol.
agoi, El/ Values !ROAM). 10% Tol,

Metal Film, Fixed
ow 624 Values, SRI.141, 2% Tol
2.5W. 612 Values 10R.27K. 5% Tel

Metal Glaze, Fixed

0 5W, 024 Values. IM.33M, 5% Tol

15 ea 90p/100 Wulf 10/Value)
2 ea. 1.25p/100 10/Valuel

6 ea. 3.80/100 1Mult 10/Valuel
13 es. 7.90/100 IMult 10/Value)

10 ea 5.40/100 1Mult 10/Valuel

E7.90/1000 (Mud 100/Valuel
EIO 10/1000 104010 100/Valuel

63240/1000 (Mull 100/Value)

Order Code

Res REE4
Res 6014

 Value

Res MR30
Res PR52

 Value

Res VR37
 value

Skeleton Presets, Miniature

0.1W, 63 Values, 100R.11i4 LM. Vertical Mounting
0.10, 63 Values. 100R.IM, Lin. Horizontal Mounting

Skeleton Presets, Standard

0.3W, E3 Values, 1,312R4M7, Lin Vertical Mounting
0.3W, E3 Velum. 100134047, Lin. Horizontal Mounting

Potentiometer, Rotary
0.5W. E3 Values, I K.2M2 Lin.
0.25W, E3 Velum, 467.2M2 Log.

10

10

34
34

Order Code.

Min Preset V
Min Preset H

 Value

Sid Preset V
Std Preset H

 value

Pot Lin
Pot Log

 value

6 ELECTRONICS TODAY INTERNATIONAL - JUNE 1979



ACCESS FREEPOST ON ORDERS GMT ELECTRONICS A
BARCLAYCARD II VAT INCLUSIVE PRICES Freepost
CASH M ADD 30p P&P Birmingham 619 1BR
CHEQUE  24 HR TELEPHONE ANSWERING SERVICE TEL ORDERS WELCOME

DIGITAL INTEGRATED CIRCUITS
4000 Buffered CMOS - High Speed
5. 150'8' Series. Up to 20MHr 7400 T.T.L.
HE F4000 14 HE F4046 100 HEF4514 250 N74005 9 574449 83 57112214 39 57419:9 60 97415285 32 57415138N 85 574152535 105

14E84001 14 HEF4047 B7 HEF1515 299 57401N 11 974455 65 9741235 37 5741849 80 57415305 16 N74LS139N 85 574152575 104

0E80002 14 HEF1019 28 HEF4516 90 57402N 11 5744669 62 5741255 32 9741955 79 N7419325 24 N7ILS1535 76 574152585 107

HEF4006 95 HE F0050 28 0E74517 382 97403N 11 5741745 51 5741269 32 5141985 120 N7IL533N 32 57415154N 122 571132605 26

HE F4007 14 9E14051 69 0EM518 89 574045 12 5744845 44 57412811 74 5741995 139 N71LS37N 24 N74101555 80 974152815 300

HE F4008 BO HE F4052 72 0EF4519 55 574055 12 974505 13 9141325 46 9742219 160 N7416385 24 57415156N 80 974152665 40

11E84011 14 0E14053 72 0E84520 85 574065 25 571515 13 5741455 60 5742795 116 57413405 22 N74101575 54 N74131735 130

0E81017 14 HE F4066 37 8E84521 188 N74075 27 571535 15 9711475 125 5742985 200 57415425 53 N74151585 60 574152835 116

11E81013 32 0E84067 380 HEF4528 99 974089 13 574545 13 9141489 83 5743655 150 57415515 22 N74151805 120 574132905 90

0E84014 84 HE F0068 14 11E84532 120 974095 13 574605 13 N741505 65 5713669 150 57115545 16 57410161N 78 574152935 100

0E84015 60 HEF4069 14 HEF4534 510 974105 11 574705 26 5741515 46 5743675 120 5741355N 22 N74LS162N 130 574152989 100

HE F4016 35 HEF4070 14 HEF4539 110 971119 18 574129 22 5741539 55 9743685 150 55113735 29 57415163N 78 574153245 170

HEF4017 55 HEF4071 14 11E84543 155 574125 17 974735 23 5741545 96 57415755 40 57415184N 90 5741-53655 705

HEF4018 65 0E64072 16 HE F4555 78 574139 23 974749 23 5741555 53 57415795 33 N74101705 200 574103665 105

11E84019 46 HE F4073 16 HE F4556 78 974149 46 N74755 28 5741569 48
74LS 5741378N 33 N74LS173N 100 574153675 105

HE F4020 88 0E84075 16 HEF4557 388 574169 22 57176N 26 9741575 09 57413005 15 N74138345 97 N74131745 100 574153685 705

0E84021 85 HEF4076 85 HEF4585 97 N74175 23 574805 43 9741585 50 N74LSOIN 16 57415855 70 574151755 100 574153739 150

HE F4022 82 HE F0077 14 0684724 171 570205 11 574839 63 9741605 71 N7415025 16 97415865 33 57413181N 370 571153745 150

HE F 4023 14 HEF0078 16 48840097 90 970219 26 574855 65 5741615 74 57413035 16 147013905 45 574151905 91 N74163755 100

11E80024 45 14E84081 16 HE F40098 73 974259 27 574865 23 9741625 74 57415045 16 N7415925 70 574151915 95 574153785 160

HE F4025 14 11E64067 16 8E840106 62 974269 22 571905 30 5741635 74 57415059 23 57413935 45 571161925 128 574133865 35

HEE 4027 32 HE F4085 64 6EF40160 119 974275 22 5749169 60 5741645 65 N74150EIN 16 574139565 65 57413193N 130 574153905 170

HE F4028 52 0E60088 64 HEF40161 119 574285 30 574929 33 5741855 85 57415095 22 57413965 118 574151945 150 574153935 170

HE F4029 60 05 F0093 50 11E840162 119 574309 11 574935 31 9741669 93 57415105 16 5741S1075 38 N741319545 120 574133955 1130

HE F4030 46 HE F4094 175 HEF40163 119 574329 21 570919 74 5741705 134 57413115 22 574151095 38 574151965 80 N74134905 130

0E64031 200 HEF4104 166 0E840174 119 N74335 30 5749545 48 5741735 111" 5741312N 23 N70151175 40 574151975 110 574156705 170

HEF4035 110 HE F4502 91 HEF40175 119 574375 21 574965 46 5741745 63 5741513N 38 574131135 38 574152405 160
11E14040 68 110F4505 571 HEF40192 140 571389 21 5741005 88 5741755 62 N7413145 74 574131145 38 N741324114 160
11E84041 75 HEF4586 51 0E140193 140 974395 80 9741079 25 5711805 80 97415155 24 57413125N 40 N74132425 160
HE 84042 54 HEF4510 70 HEF40194 119 574405 12 5741095 42 9741815 165 97415209 16 57415126N 40 571157435 160
1.1114043 79 14E11511 110 HEF40195 117 574429 10 9701165 148 5741825 89 57415215 22 574151325 60 974152445 160
11E14044 134 11E84512 98 574435 79 9711215 23 5741925 85 57415225 24 574151365 37 574152515 90

LINEAR INTEGRATED CIRCUITS OPTO ELECTRONICS Order Code SWITCHES
043011 92 5E5920 162 Light Emitting Diodes, Individual Miniature Toggle - Honeywell

Order Code

CA3018 15 9C1136 130
C63020 191 113.41205 79
CA30284 86 TC4580 346
C43046 76 TC4730 450
C63048 245 TCA740 450

.125" 13mml Red 11 COV54
17 C13195G'"Y 0 ow 19 CO5'97

Panel Mounting Clip to suit. 3 LED3 Clip

SPOT
SPOT C/011
SPOT Double Elies To Centre
SPOT Single Sims To Centre
SPOT Bias

24/2500 A.C..54/280 O.C. 58 SW 881011
87 SW 841021
75 SW 841041
75 SW 841051
70 SW 841061

CA3080E 70 7041008 326 .2" 15nsm/ Red 15 COV244 DPOT 86 SW 847011
CA30896 253 TDA1022 648 Green 17 C0Y94 DPDT C/011 92 SW 847021
CA31306 90 71341028 338 Yellow 19 COY96 DPDT Double Bias To Centre 102 SW 842041
CA31406 38 TDA1029 338 Panel Mounting Clip to sun. 5 16135 Clip DPDT Single Elias To Centre 102 SW 842051
C43189E 266 T0410346 217 DPDT Bias 96 SW 842061
L030145 30 11342581 286 Light Emitting Diodes -7 Segment Display
1-M3085 95 TDA2640 292
103185 200 710131CP 75

3" 17.&twnl C Anode R.M. Decimal Pt. Miniature Push -C & K

10/13199 216 TL084CN 140
Red 160 )(453061 SP Pusb To Make. Mornen., 0.54/2500 A C 1A/28V D.C.54 SW 8531

11.432114 70 1./4709CT 48 C. Anode R.H. Decimal Pt. SP Push To Break. Mementary 54 SW 8533

1(13399 71 U4709C 5 40
1M3815 110 0.6710CN 41

Green 199 XAN3051
C. Cathode R.H. Decimal Slide - Switchcraft

15.738145 180 11.171105 65 Pt. Red, low current drain 160 0A53074 DPDT Standard Actuator 36 SW 46206

L61382 120 1.14711CT 42 6- 115.2nonl C.1 L.H. Decimal DPDT Slot Actuator, Voltage Change, Marked 110/240 03 SW 4137066

114741CN 18 Pt.
;,.,nod

730 X456620
1.14747C5 50 C. Anode L.M.Decimal
U/1748C5 35

(IC14585 35
230 0656520

C. Cathode L.H.
SEMICONDUCTORS

1110149135 97 Voltage Regulaton
NE531 119

Decimal Pt. Red 230 X41116640
Diodes
15827 193 154006 88110G 61 04202

5E5367 216 1-M30904 /101 108 Photoresistors 1N914 4 1541307 8 05127 15

NE540 225 1/472305 38
5E5555 25 1.1.47805CU 65
9(5565 60 11.47812CU 65

OR P12 90 ORP12
ORP61 90 ORP61

15916 5

154001 4

154002 4

154148
155402
155404

3
15
16

BV206
8000
0447

34
19 Microwave
10

5E5605 351 06781500 65
915615 427 1147905[0 86 Rhototransistors

154003 8
154004 6

94513
841/38

5

27
0490
0491

7 84W950 1091

7 , C18960 2592

505625 461 U47911CU 86 OCP71 180 OCP71 1N4005 88106141 122 04200 9 cxylIc 1280

5E5655 120 U47915CU 86
5E5665 155 11478105CS 32

88575 175 BPX25
88529 175 88579 Zener Diodes

5E5675 170 1.14781-06C5 32 4088w 0407033 1.3W C7v5075
9E5705 405 1.14781.12CS 32 Phototoupler 8Z,148/82979  Voltam 8 BZ)161 Voltage 16

5E5715 459 1./478115CS 32
FCD820 750 F00829

Transistor,
25929 37 .251427 206 50478 24 85088

SEMICONDUCTORS MAINS TRANSFORMERS Order Code 2N1893 30 254856 158 BC547 12 MJE340 48

Rectifier Bridges Order Code
IA 4000 S I.L.93 80179
1 4460VS.I.L.84 81164

Secondaries may be connected in series or
parallel to give wide voltage range
Primaries 0.120, 240V

2522186 28
252222 21

252369 19

7523696 20

2N4858
254860
255294
255416

134
172
43

708

BC548
BC5488
00549
8C5498

10
15
12
20

MPF 102 32
OC28 107
0035 95
0C45 82

ISAIOOVOIL 33 VM18 6V4 Clang Type Construction 252646 42 295457 35 80557 14 OCP71 180

1.5A 400VD.I.L.35 VM48
1.54100V 45 801 Approx. 18% Regulation F.C. 51, H36, 835 25 2894 49

252895 28

255458
255459

30
32

BC5513

80559
14

17

T18294 41

71829C 53

1.54 400V 52 W01 04.50, 0430 Secondaries 170 Trans 6VA 45 252904 24 756258 432 80538 97 TIP304 44

24 1005 89 VS148 060, 090 60 2529044 21 40673 80 BCV 70 14 71830C 57

24 400V 109 VS448 0120, 0.120 120 252905 22 AC1/38 22 BCV71 14 T18314 43

BA 1005 143 V0148 0150, 0.1551 150 252905A 24 40161 38 80172 15 1,831C 58

64 400V 183 VH448 0.20V, 0.205 200 252906 19 AD162 38 80131 35 T18324 49

104 1000 172 VJ148 252907 22 8C107 10 80132 35 TIP32C 63

10A 400V 201 V3448 2006 - Clamp Type Construction 2929076 25 BC10711 14 80135 38 TIP414 59

15A 100V 215 51148 Approx. 16% Regulation F.C. 70. 048. W48 252918 330 BC108 10 80136 37 TIP41C 69

I5A 400V 228 V1-448
304 7005 242 V1(148 04.50, 04.5V Secondaries 335 Trans 7004 45

2529260 11

253053 17
601089
PC108C

14

16

80137
501313

38
39

T1P424 59
TIP420 69

30A 4000 260 06448 0030, 0-6V 60 253054 50 80109 10 130139 35 1182955 68
0.120, 0.125 120 601098 17 130140 35 1183055 54

S.C.R.'s 0.150.0.15V 150 253055 50 BC109C 16 13E115 28 T1543 32

44 4000 54 C1060
12A 400V 108 TIC1261)

1217.50.017.5V 175

0.200,0.200 200
253055
Full 168 Test 86

BC147
8C148

7

9

BF 180
BF181

37
37

ZTX109C 14

Trines
55VA - Clamp Type Construction

253340 30
253442 111

80149
BCI57

8
10

13F257
6F258

35
32

10A 500V 124 87138.500 Approx. 10% Requisition F.C.92, 064.75S7 253702
253703

80158
60159

9
11

13E259
BER90

36
303

156 500V 177 137 139.500 060. 043V Secondaries 540 Trans 55VA 60 253704 8C177 15 13E521 428
234500V 492 8TW41.500 0720, 0.125 120 253705 BC128 15 8,13 23

0150. 0-15V 150

0200,0-700 200
0.30V. 0-300 300

253706
253707
253706

BC179
130187
6C1821..

18
10
11

BF XIMI
8,85
8,86

26
26
30COMMUNICATIONS INTEGRATED

CIRCUITS - PLESSEY
51360C 242 SL641C 384 1000A - Frame Type Construction

253709 It

253773 27

BC1B3
BC1831

10
11

13,87
6,88

22
26

SL362C 302
SL610 230
SL611C 230

SL850C 865
SL651C 786
SL652C 329

Approx. 6% Regulation 087, W74, 064

0.250, 0.250 Secondariee 825 Trans 100VA 250

253819
253820
293866 9

BC184
11C184L
8C212

10
11

IS

BFV50
8FV51
13,52

15
75
18

SL612C 230 5L680C 230 0400, 0400 253903 8C2121 11 8,90 97

SL613C 394 617010 220 253904 8C213 10 131 065 238

251
225

5116800 170
5166000 890

588629 446
SP86308 1361

SP8690 907
SP87608 680

SL620C 347
51621C 347
S1622C 854

SL1810C 166
SL1811C 166

111623C
SL1625C

253905 1

253906
253962

802131
60214
602141

11

10
11

81 V35 .

131.V931
13,15

1889
2706

175

SL823C 629 5116120 166 SL1626C 251 5156400 101 SP86558 1058 58e7e0e 454
254347 22 60327 17 138529 175

516240 321 SL1613C 193 5116300 166 S16650C 378 SP66578 1058 SP137948 454 254401 20 60378 15 60039 45

51630C 218
510400 384

SL1620C 225
8118210 225

SL1640C 193
SL1611C 193

SP86598 907
5886608 907

254403 20
254416 86

80337
ecne

16
14

852469
85820

33
19
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POWERTRAN
PSI 4002 STUDIO MODEL

cabinet size 17.2" 17.2" x 6.7"

FOR ELECTRONIC KITS OF DISTINCTION

COMPLETE KIT ONLY £196.90 + VAT

READ THE REVIEW
IN SOUND INTERNATIONAL DEC. '78

200+100 watt AMMER
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 lowfeedback (an incredible low 14dB overall!). super high slewing rate (20V /jr s), 200W rms
continuous to 4 ohm from EACH channel, input sensitivity 0.775V (0dB).

* Professional quality components, sturdy 19 - rack mounting chassis complete with sleeve and feet
for free standing work too.

* Easy to build - plenty of working space with ready access to all components. minimal wiring.
extensive instruction suitable for both experience constructors and newcomers to electronics.

 Value for money - quality and performance comparable with ready -built amplifiers costing over
£600!

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER £99.30 + VAT
This easy to build version of our world-wide acclaimed 75W amplifier kit based upon circuit
boards interconnected with gold plated contacts resulting in minimal wiring and constructiorf
delightfully straightforward. The design was published in Hi-Fi News and Record Review and
features include rumble filter, variable scratch filter, versatile tone controls and tape
monitoring whilst distortion is less than 0.0196.

WIRELESS WORLD FM TUNER £70.20 + VAT
A pre -aligned front-end module makes this Wireless World published design very simple to
construct and adjust without special instruments. Features include an excellent a.m. rejection,
push-button station selection as well as infinitely variable tuning and a phase locked loop
stereo decoder incorporating active filters for "birdy" suppression.

LINSLEY-HOOD CASSETTE DECK £79.60 + VAT
This design, published in Wireless World. although straightforward and relatively low cost
provides a very high standard of performance. There are separate record and replay amplifiers
and switchable equalisation together with a choice of bias levels are also provided. The
mechanism is the Goldring-Lenco CRV with electronic speed control.

T20 + 20 20W STEREO AMPLIFIER £33.10 + VAT
This kit, based upon a design published in Practical Wireless, uses a single printed circuit
board and offers at very low cost, ease of construction and all the 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 popular
amplifiers or any other high quality audio equipment. A phase -locked -loop is used for stereo
decoding and controls include switchable afc, switchable muting and push-button channel
selection (adjustable by controls on the front panel). This unit matches well with the T20 + 20
and T30 + 30 amplifiers.

WWII TUNER £47.70 + VAT
This cost reduced model of our highly successful Wireless World FM Tuner kit was designed to
complement the 120 + 20 and T30 + 30 amplifiers and the cabinet size, front panel format
and electrical characteristics make this tuner compatible with either. Facilities included are
pre -aligned front-end module, switchable afc, adjustable switchable muting, LED tuning
indication and both continuous and push-button channel selection (adjustable by controls on
the front panel).

COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this pageare supplied with fully finished metalwork, ready assembled high qualityteak veneer
cabinet, cables, nuts. bolts, etc., and full instructions - in fact everything!

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

PRICE STABILITY. Order with confidence. Irrespective of any price changes.
We will honour all prices in this advertisement until July 31st, 1979, if the June,
1979 issue is mentioned with your order. Errors and VAT rate changes
excluded

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p handling
and documentation.
U.K. ORDERS.Subject to 124v St surcharge for VATyi.e. add It 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.
f2.50 (VAT inclusive) per kit.
SALES COUNTER: If you prefer to collect your kit from the factory, call at Sales
Counter (at rear of factory). Open 9 a.m.-4.30 p.m. Monday -Thursday.

OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP10 3NM

ANDOVER
(STD 0264) 64455
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news digest
XY AND Z SCOPE

Succeeding the earlier Scopex
4D1OA range, the 4D1OB boasts
full XY operation and Z
modulation.

The 4D1OB retains the high
accuracy (± 3%) and 10MHz
bandwidth of the previous
range. New features are made
possible by the latest CMOS
integrated circuit technology.

In the XY mode channel A is
switched into the horizontal
deflection system giving fully
matched sensitivities for both X
and Y axes over the entire 10mV
to 50 V per cm range. When
used in the conventional YT
mode, the vertical amplifiers
are complemented by a fully
triggered 16 range timebase of
luS to 100mS per cm.

The Scopex single trigger
control is retained. The XY
mode is easily selected on just

one position of the timebase
switch.

The 4D1OB is about £188 +

VAT from Scopex Sales, Pix-
more Avenue, Letchworth,
Hertfordshire SG6 1JJ.

OOPS

We have to admit that the
component numbering on the
overlay for the Guitar Effects
Unit (April ETI) was less than
perfect. R7 should read R8, R8
should read R9, and so on up to
R14, which should read R7. The
PCB foil pattern on page 111
has been printed reversed.

In the May edition Double
Die project, you may have
noticed that the circuit diagram
does not correspond with the
component overlay. In fact,
both the circuit diagram and
the PCB layout given work. We
mixed up two versions of the
same circuit and printed the
circuit diagram of one and the
component overlay of the
other. Sorry for any incon-
venience caused.

BATTLESTAR
GALACTICA
Cylons, daggits, tylium and
Ovions - these are the things
of which Battlestar Galactica is
made. You want a translation?
Referring to my interstellar
dictionary - well, basically the
Cylons are the sub -human bad -
dies; tin men who take their
orders from a lizard in a high
chair. A daggit is a dog -like
creature which is the cause of
the boy meets girl bit of the
action (every film should have
one). Tylium is mined on the
planet Carillon by insect-like
creatures called Ovions, which
are slightly more sinister than
they seem. The Battlestar
Galactica itself is an enormous
star ship that makes the USS

Lnterprise look like a Sputnik.
The film opens amidst the

closing stages of peace treaty
negotiations between the
twelve colonies of mankind and
the Cylons. However, it isn't
long before war is back in style
again.

It's impossible to review this
sort of film without making
comparisons with Star Wars.
Battlestar Galactica's special
effects don't quite come up to
the immaculate standard of
Star Wars, but Sensurround
can make up for a lot. The
rather weak storyline ends in
the middle, leaving the way
clear for a sequel. However, it's
worth seeing, if only as an
exercise in special effects
miracles.

9
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VTR PALS

The new Sony BVH-1100PS
VTR which operates on both
PAL and SECAM, has been de-
veloped from the BVH-1000
production recorder. The new

VTR features optional dynamic
tracking, giving broadcast
quality replay over a speed
range of one fifth normal speed
in reverse through still frame, to
twice play speed forward. Also
featured are insert and assemble
editing between two recorders
with edit point trimming and
memory, confidence video
replay and an optional fourth
audio track. The portable ver-
sion, the BVH-500PS, has a new
colour playback adaptor for
field monitoring.

The new BVU-50 high -band
U-matic recorder, weighing
only 5.6 kg, is a record only
VTR, but with a confidence
replay head checking the pre-
sence of a recording on the
tape. Available in PAL and
SECAM versions, the BVU-50 is
compatible with other Sony
Broadcast high -band U-matics,
the recording format offering
two programme audio tracks
plus a time code track. Import-
ant operating parameters are
monitored by an alarm system,
with operator visual and aud-

ible alarms. The recorder incor-
porates back space editing,
with editing transitions
occuring in the vertical inter-
val. Further details of these new
VTRs, which will be shown at

      

the eleventh television sym-
posium in Montreus, Switzer-
land (27 May to 1 June), from
Sony Broadcast Ltd, City Wall
House, Basing View, Basings-
toke, Hampshire RG21 2LA.

COUNTED OUT

Semtor Electronics are intro-
ducing a new counter for ban-
doliered components.

The machine, which has a
forward and reverse counting
facility, has an LCD readout.
Bandolier widths from 45 to
115mm can be accommodated,
and the battery/mains machine
comes complete with a mains
adaptor and battery charger
unit.

The unit counts by detecting
component leads. Almost any
type of bandoliered com-
ponents may be used e.g. res-
istors, capacitors, rectifiers, etc.

Technical data and details of
demonstrations are available
from Semtor Electronics Ltd.,
Miton House, 6 High Street,
Yiewsley, West Drayton,
Middlesex.

TV BUILDING BRICKS

A series of kits from Digivision
represent a totally new modular
CRT electronic system. The five
plug-in modules enable a de-
signer with little experience of
TV circuitry to produce a de-
sign for a data display system.

Visionpak comprises the
main interface unit, the
horizontal scanning module,
connected to the line output
transformer module, which
produces the auxiliary voltages

required by the system. This
module is connected to the ver-
tical time base module.

A video amplifier module is
mounted with the CRT base
connector on a small PCB,
while the scanning yoke
assembly is fitted to the neck of
the CRT. The scanning yoke
assembly will fit most 20mm
CRTs in the 7 to 14 inch size
range. For further details of
Visionpak contact Digivision
Ltd, 82 Cannock Road,
Leicester LE4 7HR.

SITTING
COMFORTABLY
Is the seat in your motor a bit
lumpy, or a bit too high. Maybe
the seat back isn't quite right.
Your troubles could be over,
with the new experimental,
computerised, push-button seat
adjustment system from Natio-
nal Semiconductors and
RECARO, the custom seat
specialists.
The system uses National

Semiconductor's low power
COP410L four bit microcon-
troller chip, containing all sys-
tem timing, internal logic, 4096
bits of ROM for program
storage, 128 bits of RAM for
user programmable data
storage and 19 lines to incom-
ing and outgoing information.

The system will be fitted to
the RECARO 'C' seat, the
ultimate in car seat design,
adaptable to the particular
physique of each driver. The
driver can adjust the seat for
eight different positions - up/
down, forward/backward tilt,
seat forward/backward and
seatback tilt. As if that wasn't
enough two additional memory
keys are provided on the key-
board to allow the positions of
two different drivers to be
stored.

The system is jointly deve-
loped by RECARO and Natio-
nal Semiconductor (UK) Ltd,
301 Harpur Centre, Horne Lane,
Bedford.
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Measure Resistance to 0.0111
At a Price that has no resistance at all

New ELENCO PRECISION

USA
Digital Multimeter M120013

ONLY £55 (+£3p&p.VAT£4.64.£62.64)

*FULLY GUARANTEED
FOR 2 YEARS

*METAL CASE

ELENCO pcp,

'4F PRECISION

1 1-i u Li
NIULTIMETER

MI -1200

*EX STOCK DELIVERY (subject to availability)

20

2

200

ti 200
/TRIM 2 ow

nig 20
1'4,c

RakNoE
0,FUNCTION

OCkesee.,

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

FEATURES

 31/2 digits LED for easy reading
 100µV, 1µA, 0.01E2 resolution
 High input impedance 10 Megohm
 High accuracy achieved with precision resistors,

not unstable trim pots
 Input overload protected to 1000V (except

200mV scale to 600V)
 Auto zeroing, autopolarity
 Mains (with adaptors not supplied) or battery

operation -built-in charging circuitry for NiCads
 Overrange indication
 Hi Low power ohms, Lo for resistors in circuit,

Hi for diodes

SPECIFICATIONS:

DC Volts Range 200mV, 2V, 20V, 200V, 1000V
Accuracy 1%± 1 digit, Resolution .1mV
Overload protection 1,000 volts max

AC Volts Range 200mV, 2V, 20V, 200V, 1000V (Response 45Hz to 5KHzl
Accuracy 1.5% ±2 digits, Resolution .1mV
Overload protection 1000V max, 200mV scale 600V

DC Current Range 2mA, 20mA, 200mA, tamp.
Accuracy 1% ± 1 digit, Resolution 1 Microamp
Overload protection -- 2 amp fuse and diodes

AC Current Range 2mA, 20mA, 200mA, 2 amp
Accuracy 1.5% ± 2 digits, Resolution 1 Microamp
Overload protection -2 amp fuse and diodes

Resistance Range 20, 200, 2K, 200K, 2 Meg. 20 Meg.
Accuracy 1% ± 1 digit, Resolution .01 ohms

Environmental Temp coefficient 0°to 30°C ± .025%°C
Operating Temp 0° to 50° C Storage - 20° to 60° C

General Mains adaptor: 6  9 Volts @ 200mA (not supplied)
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. Its 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.

You have been waiting a long time for a digital multimeter with all these features at a price like this. Now its yours.
Po

Also available from retail shops:
Audio Electronics,301 Edgware Rd,London W2
Z & I Aero Services, 85 Tottenham Court Road
London W.1

'AGENTS WANTED

ELENCO PRECISION Sole UK Distributor

Maclin-Zand Electronics Ltd
38 Mount Pleasant,London WC1XOAP
Te1.01-837 1165 or Hemel Hempstead
(0442) 832 966
Telex. 8953684 MACLIN G

N Zand
ELECTRONICS TODAY INTERNATIONAL - JUNE 1979

ET7611

To: Maclin-Zand Electronics Ltd
1st Floor, Unit 10, East Block
38 Mount Pleasant, London WC1X OAP

Please send me DMM M1200B
@ £62.64 inc. p & p + VAT (overseas £60).

I enclose cheque/P.O./Bank Draft for £

Name

Address
(BLOCK

LETTERS
PLEASE)
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WATFORD ELECTRONICS

IILP MODULES 15-240 WATTS
We are now stockists tor these world famous fully guaranteed (2 years guarantee on all
modules) Pre amps, Amplifiers & PowerPowet Supplies.

HY5 Preamplifier. Input, magnetic pickup 3mV. ceramic 30mV. Output Mains 500mV
RMS, Distortion 0.1% at t KHz Price: E6.27

HY30 Amplifier Kit 15 Watts into 80, extremely easy to construct. Output 15W RMS,
Distortion 0.1% at 15W Fteq. 10Hz-16KHz. Supply ± 18V

Price £6.27
HY50 Hi-Fi Amplifier Module. 25 Watts 80 Input Sensitivity 500mV. Output 25W RMS.

Distortion 0.04% at 25W. Freq. 10Hz-45KHz. Supply ± 25V
Price: E8.18

HY120 Amplifier Module - 60 Watts 80. Input sans. 500mV. Output 60W RMS.
Distortion 0.04%. Freq. 10Hz-45KHz. Power Supply ± 35V

Price: 1E11144*
HY200 Hi-Fi / Disco Amplifier Module - 120 Watts 80. Input sans. 500mV 120W RMS.

Freq. 10HZ-45101z. Power Supply ± 45V. Size 114 x 100 x 85mm
Price: E27.99*

HY400 (Big Daddy) Amplifier Module - 240 Watts 40. Ideal for High Power Disco or P.A.
Output 240 Watts RMS 40 114 x 100 x 85mm. Distortion 0.1%

Price: £98.60*
POWER SUPPLIES
PSU36 - Drives 2 x HY3Os . E6.44
PSU50 - Drives 2 x HY5Os . £6.18
PSU70 - Drives 2 x H120s . £14.58*
PSU90 one HY200 E15.10*
PSU180 2 x HY200 or one HY400' £25.42*

JACK PLUGS SOCKETS

Screened Plasm
throne body

2.5mm 13p Op
3,5cron 15p Op
MONO 26p 4p
STEREO 32p 7p

open
metal

19
13p
15p

moulded
wits

brae&
contects

20p
24

try line
copiers

II 1p
112p
17p
22p

DIN

2 PIN Loudspeaker
3 4 5 Audio

CO -AXIAL (TV)

PLUGS

Op
5p

SOCKETS In Line

7p
10p

209
?Op

14p 14p 14p

PHONO
assorted colours
Metal screened

10p
15p

119 WW1*
Sp doable

16p 4-virey

-02p

cop

4rnrn
2tywn
1mm

1 1 p
10p
Bp

12p
10p

Bp

WANDER 3 mat
DC Type
AC 2 -pm American

DM900
31/2 DIGIT
LCD Muhtmeter
Capacitence
meter (Ell Aug
781

Complete Kit
E54.50*only
(p&p 80p)

Sp
15p
15p

Sp
20p
15p

SWITCHES*
TOGGLE 24, 250V
SPST 26p
DPST 34p
DPDT 39p
4 pole or /off 649

$11544111 TOGGLE
SP changeover 159p
SPST on/oil 54p
SPST based Mip
DPDT 6 tags 70p
DPDT centre olf 79p
DPDT Biased 115p

111.101 250V,
IA DPDT 14,
14 DPDT c/ over 15,
1/24 DPDT 13p
4 pole 2 -way 24p
PUSH SUTTON
slaving Healed
SPST on toff SOp
SPOT c/over 55p'
DPDT 6 Tag 515p

MINIATURE
Non Locking
Push to Make 15p
Push Break 25p

ROTARY Make your own multiway Switch
Admstable Stop Shafting Assembly Accom-
modate up to 6 Wafers 75p
Mauls Swnch DPST to fit 34p
Break Before Make Wafers. 1 pole /12 way
2p/6 way 3p/4 way. 4p/3 way. 6p/2 way

47p
Spacer and Screen
ROTARY, (1161,0154. Slop)

1 pole /2 to 12 way. 2p/2 o 6 way. 3
pole/2 to 4 way. 4 pole/2 to 3 way 41p
ROTARY: Mains 250V AC .4 Amp Abp

TRANSFORMERS. (Mae s 1.-trn 2 0-240V) ALUM. PANEL6-D61, 9-0-9V. 12-0-12V 100mA lip
SVA: 61/- 54 6V-.54. 9V .44. 9V-.44: 12V-.34 BOXES* METERS*
111/-.34. 15V-.254 '5V- 5A Inv WITH Mr p
12V: 4.5V-I. 3A 4.5V-1 A; 6V -1.2A 6V -1.2A: War 45
125-.54 125-.54. 15V-,44 15Y-.44; 20V -.3A 214a51/4x11/2"1118
20V-.34 221Ip (20p IAN 4x4s11/2" el
24VA: 85-1.5465-1.5A; 91/-1.3A 9V-1.34. 4254x1 Yz" SO
12V -1A 125-14; 15V-.84 16V-.84; 20V -.BA 4a51is144" 78
20V-,64 21111p (45P P&P) ' 4s244x2" SO
MA: 6V -4A 65-44; 9V-2.54 9V -2.5A; 12V -2A 5s4s2" Si
12V-24; 15V -1.5A 15V -1.5A. 20V -1.2A 20V- 6,442" SI
1 2A. 25V-14 25V-14; 30V-.114 30V-.134 7a5s215" 114

350P (SOP OW 840" 148
100VA: 12V -4A 12V -4A. I 5V-34 15V-34. 101170" 172
20V-2.54 20V-2.54: 30V-4.54 30V -1.5A. 1044)4s3" 142
405.1 25A 40J -1.25A; 50V-14 50V-14 111110p 12s5k3" 155
1509 P&P) IN B. p&p charge so be added above 12a8s3" 210
Our normal postal charge I

CRYSTALS*
100KHz 351
455KHz 385
1MHz 323
1.0008M 3115
3.2768M 323
4 032MHz 323
4.433619M 135
5.0MHz 355
8.08333M 276
10.0MHz 323
10.7MHz 323
18.432M 323
m °MI.', 323
27.648M 323
48,0MHz 323

ETI Projects:
Parts available
for. Click
Eliminator
Ambush, Gui-
tar Effect
IMO. Rend

VOLTAGE REGJLATOAS*
IA T03 + ye -ve
5V 7605 145, 7905 220p

1.1V 7812 145p 79 12 220p
15V 7816 145p -
18V 7818 145p -

IA T0210 Ple,tic Casing
5V 7805 see 7905 90p

12V 7812 SOp 7912 SOp
15V 7815 110, 7916 11011
18V 7819 SF, 7918 SOp
24V 7824 1115, 7924 1110,

1 OornA T092 Plastic Casing
5V 78L05 30p %KOS 115.
6V 78L62 30p -
BV 78182 30p -

COMPUTER
HARDWARE*

uu 2 2 175
2102 100
21',1 176
21 u4 755
2513 650
2516 E29.50
2708 775
27108 1095
2716 1650
3064
4027 325
4047 750
745188 184
745262 895
.1/1A127 325

J 325
525

99
125
E35

111 325
1196

FSD
60x46x
35mm
0-5015A
0-10001
0-500,4
0-1mA
0-5nA
0-10nA
0-50mA
0-100mA
0-500m4
0-14
0-2A
0255
0-505 AC
0-300V AC

475p aide

414k3 1/4k t' I"
0-50v A
0-100v A
0.500y4
595p sock

OHIO
SCIENTIFIC
Superboord

E2113.114*

TEXAS
University
SAW
Micro -
Computer
E259.50

VDU Chip and
MODULE for TV
Convenyour TV into a VDU by
using the new Thompson-CSF
1V -CRT controller chip
SF F96364 16 Itne by 64
characters test refreshment
Cursor management. Cursor
management on screen. Line
erasing. Compatible with any
computing system.

SF F96364E 111.750
AY -3-1015 0.600
AT-5-1013UART 14.500
71301 ROM E1.200
SF580102 RAM E2.06.
74LS163 E1.15.
SN75450 11.20*
SN75451 70p*
SN75452 70pe
SN75454 E2.250
UHF Modulator E2.500
Complete Module 1135.600
(Send 30p stamps for Ice

technical dotal

JUNE 1979

.........news
digest.

DIY
Beckman Instruments have in-
troduced an LCD designer's kit
for constructors who want to
experiment with large area
liquid crystal displays.

The kit includes a Beckman

1 rear polarlzer and reflector 2 connector
3 pc board 4 screws 5 bezel 6 front polarlzer
7 model 739-0432-0 LCD 11 washer 9 nut

     

half inch, four digit liquid crys-
tal display, an easy to mount
connector/bezel assembly,
PCB, full spec and applications
information. Also included is a
list of manufacturers who pro-
vide integrated circuits with
LCD interfaces.

The LCD kit is available for
£10 from Beckman Instruments
Ltd, Queensway, Glenrothes,
Fife KY7 5PU.

MIGHTY MINI RELAY

Despite a body size of only
28.1mm by 7.5mm the Erg

reed
relay can switch inductive
loads of up to 20W.

Two versions of this axial
leaded, miniature component
are available -- type A, SPST
(normally open) and type C,
SPDT (changeover). Operatio-

nal life at full inductive load
switching rating is over one
million operations.

A 10W version offers coils of
5,12 or 24V DC. Type A can
switch 200V DC or AC peak at
0.5A (resistive load).

Optional extras include ex-
ternal magnetic shielding.
Prices are from £1.08 (100 rate),
from Erg Components, Luton
Road, Dunstable, Beds. LU5
411.

717,144:

LOW FREQUENCY
JACKPOT
Judge Browne, sitting as Trial
Judge in the Trial Division of
the United States Court of
Claims, has recommended to
the Court of Claims a finding
that Decca Limited is entitled to
judgment against the United
States in the amount of US
$39,355,715 up to March 31st
1979, plus additional delay
compensation at the rate of US
$5,436 per day for each day
from April 1st 1979 to the date
of payment.

This recommendation, which
both parties are entitled to
oppose arose out of an action
brought by Decca as a result of
the US Government's deploy-
ment of transmitting stations
for the "Omega" System of
radio navigation. Such stations
transmit very low frequency
signals to provide navigational
aids to ships and aircraft
throughout the world.

Judge Browne's recommen-
dation follows earlier findings
of validity and infringement in
Decca's favour by the Court of
Claims in 1976.
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Come to the
Great British

Electronics Bazaar

(AND WAIT TILLYOU SEE OUR SEMINAR PROGRAMME)

The Seminars.
If you would like to hear just what
the experts have to tell you, a
season ticket for three whole days
can be yours for only £1.50.

Send an s.a.e. and we'll give you
all the information (just use the
coupon).

Our home for three days-Alexandra
Palace, where it all began. (Our
seminars are sited alongside the
organ-for those who know this unique
hall.)

I SEMINAR TICKETS
£1.50.

I'd like to sit in at your seminars. (And
Ilike a free ticket to the exhibition.) Send
me full details, please, and I enclose a I

Ilarge-ish s.a.e.

an s.a.e. OnSH I Name:
(see alongside).dl

When?
Between Thursday to Saturday
28th -30th June.

You'll be in very good company;
some ten thousand enthusiasts-
and over a hundred stands dis-
playing all that you want to,see.

You'll come?
Eyes down for the appropriate
coupon.

E

The Great Big 'Bazaar'
for the hobbyist,

amateur, and
small buyer.

There's never been an event like
this before.

First, the very scale of the exhibi-
tion is huge. Virtually all the com-
panies you're used to hearing
about (and buying from) will be
there. Companies like Fluke and
Gould showing off their low cost
multimeters; smaller but important
manufbcturers like Lektrokit and
Chromasonics; and even the
R.S.G.B. who will have a station 'on
the air' throughout the 'Bazaar.'

Then there are the suppliers of
low-cost components and equip-
ment. Plus almost all the journals in
the business. Plus, oh, so many
more interesting people catering
for your needs (including computer
kits!).

And you get in FREE if you send

Cl$*

Our Symbol.
We think it tells
you just what the
Bazaar is all about.

I

Address:
OA,

I

Post to: 'The Bazaar,' 34/36 High I
LStreet, Saffron Walden, Essex.



Clef Kits Designer approved quality kits for
Electronic Musical Instrument
Construction.

JOANNA 72 & 88 PIANOS
Six and 71/4 Octave Electronic Pianos
with unique Touch Sensitive Action,
as used in the P.E. JOANNA, which
electronically simulates piano key
inertia -a feature not available in
any other design.

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

Send S.A.E. to.

Clef Products (Dept E.T.I.)
16 Mayfield Road, Bramhall, Cheshire SK 7 1JU.

MECHANISM
WITH ALARM

SQtT`f

Assemble _i=
it In an evening,
MECHANISM & CASE
Inc.assembly instructions

£ 5.00 I C 6.99
THREE FOR £1 3.50 MECHANISMS

24 HOUR

CLOCK
 SILENT RUNNING
 LARGE ILLUMINATED

NUMERALS

AS USED iNeRllun
DIGITAL CLOCKS

10 FOR £39. 100 FOR £300

HALF PRICE OFFER AC MAINS
 SIZE Er/8 x 2% x 2 V4

HENWArtyYour receipt is a 2 -year
guarantee

HENRY'S RADIO EXPORT

404 EDGWARE ROAD,
NNVCII 111 IERDI E S

LONDON W2 lED 01-723 UNA

DELIVERY

FROM STOCK

E OF ON3P'VVI

)CsC°.°NN4C3

Pk-°\1k-s49P'GN(P'sr,093 0°CIN
PS°

rla

VCPO

sr

I \*1

 '1
HP,

-

Our new catalogue lists a card frame system
that's ideal for all your module projects - they
used it in the ETI System 68 Computer. And
we've got circuit boards, accessories, cases and
boxes - everything you need to give your equip-
ment the quality you demand. Send 25p to cover
post and packing and the catalogue's yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. SO5 3ZR

Telephone Chandlers Ford (04215) 2956

ELECTRONICS TODAY INTERNATIONAL - JUNE 1 979

........news
digest

SOLDER TOOLS

      
Adcola have come to the aid of
solderers all over the country
with the introduction of three
double -ended soldering tools.

The knife -scraper, spike/
hook and brush/fork are made
of non -tinning steel with white
plastic hexagonal handles.

How do you use them? The
fork/brush tool can be used for

111111111111111111111111110111INIP

WINTER TIMER
The Lake Placid Olympic Or-
ganizing Committee have
chosen two new versions of the
Heuer Microsplit LCD stop-
watch as the official stop-
watches of the 1980 Olympic
Winter Games.

Both provide 1/100sec read-
out with split function and
measure time up to 59 minutes,
59.9 secs. with split memory.
Accuracy is 0.001% at room
temperature. Further informa-
tion from Heuer -Leonidas S.A.,
Veresiusstrasse 18, CH -2501,
Biel/Bienne, Switzerland.

wire twisting, unwinding and
cleaning components and
PCBs, prior to soldering. The
hook/spike tool can be used to
clean out holes and for chassis
marking. The knife/scraper is
useful for general repairs and
removing surplus solder.

The solder aid tool set is
available at £2.50 from Adcola
Products Ltd., Adcola House,
Gauden Road, London SW4
6LH.

11111111111111111IMMuler

WIRE TRAPPERS

West Hyde Developments are
introducing a new range of
Kaffka PCB connectors. Con-
sisting of six types, made in
5mm or 10mm spacing, they
dovetail together to form a
connector of any desired con-
figuration.

The body is made of zinc -
plated brass with leaf springs to
avoid conductor damage from
the clamping screws. Behind
each screw there is a hole for a
2mm test prod. The 13 amp
connectors will accept cables to
2V2mm2, with temperature
range from -30°C to + 120°C.
Further details from West Hyde
Developments Ltd, Unit 9, Park
Street Industrial Estate, Ayles-
bury, Bucks HP20 1ET.
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STEVENSON
Electronic Components
REGULATORS
78L05 30p 7805 60p
78L12 30p 7812 60p
78L15 30p 7815 60p

79L05 70p 7912 80p
79L12 70p 7915 80p
7905 80p LM723 35p

HARDWARE
MINIATURE TRANSFORMERS
240 Volt Primary

Secondary rated at 100mA.
Available with secondaries of:

6 - 0 - 6, 9 - 0 - 9 and
12 - 0 - 12. 92p. each.

LOUDSPEAKERS
56mm dia. 8 ohms 70p
64mm dia. 8 ohms 75p
64mm dia. 64 ohms 75p
70mm dia. 8 ohms 100p
70mm dia. 80 ohms 110p

TERMINALS
Rated at 10A. Accepts 4mm plug, black,
blue, green, brown and red . . . 22p

SWITCHES
Subminiature toggle. Rated at 3A 250V.
SPDT 70p SPDT centre off 75p
DPDT 80p DPDT centre off 95p
Standard toggle
SPST 34p DPDT 48p
Wavechange switches.
1P12W, 2P6W, 3P4W or 4P3W all 43p ea.

Miniature switches (non -locking)
Push to make 15p Push to break 20p
Slide switches (DPDT)
Miniature 14p Standard 15p

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

WHY NOT VISIT OUR

NEW SHOP
We welcome callers at our
new premises at the address
below (5 mins. from High St.)
We are open Mon - Sat, 9am -
6pm. Special offers available.

Express telephone order
service. Orders received be-
fore 5pm. are shipped first
class on that day. Contact
our Sales Office now!
Tel: 01-464 2951/5770.

SHORTLANDS
NistRuKAERTE

STATION

14p

BROMLEY NORTH
STATION

BROMLEY
 SOUTH

STATION
414s04,s0v,4,

Quantity discounts on any mix TTL, CMOS,
74LS and Linear circuits 100+ 10%, 1000+
15%. Prices VAT inclusive. Please add 30p for
carriage. All prices valid to April 1980.
Official orders welcome.

[BARCLAYCARD
& ACCESS WELCOME. I  

Mail orders to: STEVENSON (Dept ET)

CCNEMI
VISA

TRANSISTORS

AC127
AC128
AC176
AD161
ADI62
BC107
BC108
BC109
BC147
BC148
BC149
BC148
BCI 77
BC178
BC179
BC182
BC182L
BC184
BC184L
BC2I 2
BC212L
BC214
BC214L
BC477
BC478
BC479
BC548
BCY70

17p
16p
18p
38p
38p

8p
8P
8p
7p
7p
8P
9p

14p
14p
14p
10p
10p
10p
10p
10p
10p
100
10p
190
19p
19p
10p
14p

BCY71
BCY72
8D131
8D132
8,135
B0139
BD140
BF244B
BFY50
BFY51
BFY52
MJ2955
MPSA06
MPSA56
TIP29C
TIP30C
TIP31C
TIP32C
ZTX107
ZTX108

14p
14p
35p
350
38p
35p
35p
36p
15p
15p
15p
98p
20p
20p
60P
70p
65p
80p
14p
14p

ZTX109 14p
ZTX300 16p
2N697 12p
3N1302 38p
2N2905 22p
2N2907 22p
2N3053 18p
2N3055 50P
2N3442 135p
2N3702 8p
2N3704 8p
2N3705 9p
2N3706 9p
2N3707 9p
2N3708 8p
2N3819 22p
2N3904 8p
2N3905 8p
2N3906 8p
2N4058 12p
2N5457 32p
2N5458 30p
2N5459 32p
2N5777 50p

DIODES
1N914 3p 1N5401 13p
1N4001 4p BZY88ser. 8p
Full spec. product.

1N4148 E1.40/100. £11/1000

74LS

LSOO
LS01
LSO2
LSO3
LSO4
LSO8
LS10
LS13
LS14
LS20
LS30
LS32
LS37
LS40
LS42
LS47
LS48
LS54

LS73 25p LS156 60p
LS74 25p LS157 48p
LS75 30p LS164 65p

13p LS76 250 LS174 480
13p LS78 35p LS175 48p
13p LS83 35p LS190 62p
13p LS85 70p LS192 60p
13p LS86 30p LS193 60p
15P LSgo 36p LS196 60p
13p LS93 38p LS251 500
28P LS95 45p LS257 50p
45P LS123 700 LS258 50P
13p LS125 38o LS266 30p
13p LS126 38p LS283 600
16p LS132 600 LS290 60p
24p LS136 28p LS365 40P
17p LS138 500 LS366 40P
400 LS139 50p LS367 40p
900 LS151 50p LS368 40p
70p LS153 500 LS386 35p
150 LS155 55p LS670 140p

LINEAR
THIS IS ONLY
A SELECTION!
709 280
741 16p
747 40p
748 30p
CA3046 55p
CA3080 70p
CA3130 90p

CA3140 38p
LM301AN 26p
LM318N 85p
LM324 45p
LM339 45p
LM380 75p
LM382 120p
LM1Et30 150P
LM3900 50p
LM3909 65p
MC1496 60p
MC1458 32p

NE555 21p
NE556 50p
NE565 850
NE567 1700
S N76003 200P
SN76013 140p
SN76023 140p
SN76033 2000
SN76477 220p
TBA800 70p
TDA1022 6500
ZN414 75p

TTL

7400
7401
7402
7404
7408
7410
7413
7414
7420
7427
7430
7442
7447
7448

100
10p
10p
12p
12p
100
22p
39p
100
200
10p
38p
450
50P

7454 12p
7473 20p
7474 22p
7475 25p
7476 20p
7485 55p
7489 135p
7490 25p
7492 30p
7493 25p
7494 45p
7495 35p
7496 45p
74121 25p
74122 38p
74123 38p
74125 35p
74126 35P

74132 45p
74141 550
74148 90p
74150 550
74151 400
74156 40p
74157 40p
74164 55p
74165 55P
74170 1000
74174 50p
74177 513p
74190 50p
74191 50p
74192 50p
74193 50P
74196 50p
74197 500

CAPACITORS
TANTALUM BEAD
0.1, 0.15, 0.22, 0.33, 0.47, 0.68,
1 & 2.2uF @ 35V
4.7, 6.8, 10uF @ 25V
22 @ 16V, 47 @ 6V, 100 @ 3V

MYLAR FILM
0.001, 0.01, 0.022, 0.033, 0.047 3p
0.068, 0.1 4p

POLYESTER
Mullard C280 series
0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 5p
0.15, 0 22 7p
0.33, 0 47 10p
0.68 14p
1.0uF 17p

CERAMIC
Plate type 50V. Available in E12 series from
22pF to 1000pF and E6 series from 1500pF to
0.047uF 2p

RADIAL LEAD ELECTROLYTIC
63V 0.47 1.0 2.2 4.7 10

each

8P
13p
16p

5P
22 33 47 7p

100 13p
220 20p

25V 10 22 33 47 5P
100 8p

220 10p
470 15p

1000 23p

CONN CTORS

JACK PLUGS AND SOCKETS
screened unscreened socket

2.5mm 9p 13p
3.5mm 9p 14p
Standard 16p 30p
Stereo 23p 36p

DIN PLUGS AND SOCKETS

2pin
3pin
Spin 180°
Spin 240°

plug

7p
11p
11p
13p

chassis
socket

7p
9P

10p
10p

7p
8p

15p
18p

line
socket

7p
14p
14p
16p

1mm PLUGS AND SOCKETS
Suitable for low voltage circuits, Red & black.
Plugs: 6p each Sockets: 7p each.

4mm PLUGS AND SOCKETS
Available in blue, black, green, brown, red, white
and yellow. Plugs: 11p each Sockets 12p each

PHONO PLUGS AND SOCKETS
Insulated plug in red or black . 9p
Screened plug ,, 13P
Single socket 7p ,,,,,,, socket . 10p

CMOS
4001
4002
4007
4011
4013
4015
4016
4017

12p
12p
12p
12p
280
50p
30p
48p

4018
4023
4024
4026
4027
4028
4029
4040
4042
4046
4049

55P
12p
40p
90p
30p
48p
50p
60P
50P
900
25p

4050
4066
4068
4069
4071
4081
4093
4510
4511
4518
4520

25p
35p
18p
12p
12p
13p
45p
65p
65P
65P
60p

FULL DETAILS IN CATALOGUE!

SETS

Low profile
by Texas

8 pin 8p 16 pin 1Ip 28 pin 22p
14 pin 10p 24 pin 18p 40 pin 32p

Soldercon pins: 100:50p. 1000:3700

°go
LED's 0.125in. 0.2in
Red TI L209
Green TI L211
Yellow TIL213
Clips 3p

DISPLAYS
DL704 0.3 in CC
DL707 0.3 in CA
FND500 0.5 in CC

TI L220
TI L221
TIL223
3p

each 100+
9p 8o

13p 12p
13p 12p

130p 1200
130p 1200
100p 80p

RESISTORS
Carbon film resist-
ors. High stability,
low noise 5%.

E12 series 4.7 ohms to 10M. Any mix,
each 100+ 1000+

0.25W 1p 0.9p 0.8p
0.5W 1.5p 1.2p 1p

Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg -
ohm (650 res) 0.5W £7.50. 0.25W E5.70.
METAL FILM RESISTORS
Very high stability, low noise rated at '/.W
1%. Available from 51 ohms to 330k in
E24 series. Any mix:

each 100+ 1000+
0.25W 4p 3.5p 3.2p

PLEASE WRITE
FOR YOUR FREE
COPY OF OUR
NEW 64 PAGE
CATALOGUE OF
COMPONENTS.
CONTAINS
OVER 2500
STOCK ITEMS.

76 College Road, Bromley, Kent, England



T.V. GAMES
PROGRAMMABLE - £31.86.
COLOUR CARTRIDGE TV GAME
The TV Games can be compared to an audio cassette deck and is
programmed to playa multitude of different games in COLOUR. using
various plug in cartridges. At long last a TV game is available which
will keep pace with improseng technology by allowing you to extend
your library al games with the purchase of additional cartridges as
new games are developed. Each cartridge contains up to ten different
action games and the first cartridge containing ten sports games is
included free with the console. Other cartridges are currently
mailable to enable you to play such games as Grand Rix Mater
Racing. Super Wipeout and Stunt Rider. Further cartridges are to be
rdeased later this year. including Tank Battle. Hunt The Sub, and
Target. The console comes complete with two removable joystick
player controls to enable you to move in all four directions
lupidownifight/left) and built into these joystick controls are ball

EXTRA
CAR TRIDGES:
ROAD RACE - E9.58 inc. VAT.

Grand Prix motor racing with gear
changes. crash noises. etc.
SUPER WIPEOUT - £9.910 inc. VAT

serve and target Ore buttons. Other features include several difficulty 10 different games et blasting obstacles
option switches, automatic on screen digital scoring and colour coding ott the screim
on scores, bats and balls. Lifelike sounds transmitted through the TV's STUNT RIDER - f 13.13 inc. VAT
speaker. sendatieg the actual game being played. Motorcycle speed trials. limpet
Manulachmed by Waddington Videomaster and guaran- obstacles, leaping mins rows 01 ey te
teed to 1 year. 24 buses etc.

6 GAME - COLOURSCORE II - £14.59 inc. VAT
This non -programmable console oilers lour exciting COLOUR games. Tennis.
Football, Squash and Solo as well as an auxilliary socket tar connection be
Shooting Star", an electronic Mks to add two additional Moving Target Shoaling

Games features of the Colourscore II include removable hand controls for
momment both up and down the screen. handicapping switch. hall speed switch.
automatic on screen digital scoring and colour coding.

10 GAME - COLOUR SPORTSWORLD
£24.30 inc. VAT
This non -programmable console offers ten exciting COLOUR games: Tennis.
Splash. Hockey. Soto I. Football. Basketball, Gridball, Solo 2 and two unique
builtin target shooting games. Features include two removable joystick player
controls to enable you to move in all tour directions [up/down/right/101 and built
into these joystick controls are ball serve and target fire buttons. Other filatures
include handicapping switch, ball speed switch. automatic on screen digital
scoring and colour coding. Realistic hit sounds are transmitted through the TV's
speaker. (Manufactured by Waddington Videomaster and guaranteed
for I yearl.

CHESS COMPUTERS
THE WADDINGTONS VIDEOMASTER

STAR CHESS - £59.50 inc. VAT
PLAY CHESS AGAINST YOUR PARTNER

using your own TV to display the board and pieces
Star Chess is a new absorbing TV games for two players. which will interest and excite
al ages. The and plugs into the aerial socket of your TV set and displays the board and

Faeces in fell colour or black and while] on your TV screen. Based on the moves of chess. It adds even more
excitement and interest to the game. For those who have never played. Star Chess is a novel introduction to the
classic game d chess. For the experienced chess player, there is a whole new dimensions of unpredictability
and chance added in the strategy of the game. ad only can pieces be taken in conventional chess type moves.
but each piece can also exchange rocket fire with its opponents. The unil comes complete with a tree IBA mains
Mauler, full instructions and twelve month guarantee.

CHESS CHAMPION 6 - £89.50
PLAY CHESS AGAINST THE COMPUTER -

6 LEVELS
Chess Champion is a newly developed electronic microcomputer. manufactured by
WADDINGTONS VIDEOMASTER. The stylish. compact. portable console can be set to

play al ex difterent levels 01 ability from beginner to expert including -Mate in
Iwo- and "Chess by Mail". The computer will only make responses which obey
Plernational chess rules. Castling. on peasant and promoting a pawn are all included as part of the computer's
programme. h is possible to enter any given problem from magazine or newspaper or alternatively establish
your own hoard position and watch the computer react. The positions of all pieces can be verified by using the
computer memory recall button. Chess Champion comes complete with a free 911 mains adaptor. full instructions

and a twelve month guarantee.
World chess champion ANATOLY KARPOV says:

-This chess computer is a new and interesting partner with remarkable game variations."
CHESS CHALLENGER 7-£92.50 inc. VAT -""
Play chess against the computer at 7 different levels. (Similar to Chess
Challenger 10 but unit has only 7 levels of play]. Price includes unit with pp%
wood grained housing, and Stainlon design chess pieces. Computer plays "113,,.11

black or white and against itself and comes complete with a mains adaptor 1,

and 12 months guarantee.

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

Play chess against the computer at 10 different levels. Price includes unit
with solid walnut case. bison simulated leather 8 brushed gold foil playing
surlace & Satainton designed magnetised chess pieces. Comes complete
wall a mains adaptor and 12 months guarantee. BORIS - £178.50 inc. VAT
(Chess Challenger ID illustrated above) Boris is an advanced chess computer that's programmed

la all classic chess moves. He will play Black or While.
even himself. Hell even teach you how la play chess and
suggests the moves for you when you're unsure of what to

do next. Boris can talk to his opponent through his

alphanumeric display and will (lash different messages
doing each game to keep you on your toes. Coris will not
allow illegal.moves. and will allow you to enter problems
or set up your own board positions. Boris comes in hand
crafted. solid walnut case with chess pieces and board.
Comes complete with a mains adaptor and 12 months

guarantee.
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THREE IN ONE SCOPE'
Gould's Biomation DTO-1 is a
completely new type of
microprocessor-basedinstru-
ment for production testing and
troubleshooting of complete
electronic systems. The DTO-1
combines normal oscilloscope
functions with those of com-
parison tester and a time -
domain logic analyser to
automate the testing of digital
equipment.

This digital testing

oscilloscope handles digital
circuitry like a logic analyser,
analogue circuitry like an
oscilloscope and automates
go/no go testing procedures
with its built-in comparison
tester functions.

No special software is req-
uired for programming, since
the DT0-1 stores reference
logic signals in an integral
miniature magnetic tape car-
tridge unit.

Firmware includes 14K of
ROM with RAM provided for
recording digital signals and
transcribing test records and
sequences.

The storage facility allows
complete catalogue,s of test
sequences to be maintained and
updated. Users will be able to
do without other test equip-
ment such as oscilloscopes or
frequency counters because
many of these functions are
built into the DT0-1.

Further details of the DTO-1
from Gould Instruments Divi-
sion, Roebuck Road, Hainault,
FxsPx.

DOMINUS DISC AMP

Stereo Disc Amplifier 3 from
Dominus is a self-contained
mains powered unit intended
for disc playback and tape
transfer of the highest quality.

I tproduces equalised outputs
from magnetic cartridges suit-
able for driving unbalanced line
and DIN level inputs of control
centres and mixers.

The unit is based on the Sur-
rey Electronics Stereo Disc
Amplifier 2, which is widely

 used in broadcasting, and offers
selectable cartridge load
capacitance and resistance. Ex-

ternally adjustable presents en-
able a wide range of cartridges
to be matched to any system.
High clipping point and low
circuit noise combine to
maximise dynamic range.

Further details of Stereo Disc
Amplifier 3 are available from
Dominus, PO Box 1, Cranleigh,
Surrey.

REED THIS ONE

Hamlin Electronics are offering
a new range of open -frame reed
relays offering a wide range of
switching configurations and
packaging and mounting op-
tions.

The HE400 Series is designed
for printed circuit mounting on
0.1 in. matrix, and is available
with a selection of metal or
plastic covers, which can be
potted, if required, for added
protection.

Switching combinations
range from single pole to 5 pole.
The reed switches from the
Hamlin range include dry
(HE420), high voltage (HE450),
high power (HE460) and
mercury -wetted (HE430 and
HE440 types). Standard coil
voltages are 5, 12, 24, 48 volts.
Non-standard voltages can be
supplied to customer require-
ments on request.

Further details of the HE400
Series are available from Ham-
lin Electronics Europe Ltd.,
Diss, Norfolk IP22 3AY.
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P.Tn.. by TEXAS
7400 13p
7401 140
7402 14p
7403 14p
7404 14p
74504 90 p
7405 114
7406 32p
7407 32p
7408 p
7409 19p
7410 15p
7411 24p
7412 20p
7413 30p
7414 SOp
7416 27p
7417 27
7420 lip
7421 40,
7422 22p
7423 34p
7425 30,
7426 40p
7427 34p
7428 35p
7430 17p
7432 30p7433 4050

7437 35P
7438 35p
7440 17p
7441 70p
74424 6050
7443 112p
7444 11250
7445 100p
74464 9350

74474 60p
7448 lip110

7450
7451
7453 17p
7454 17p
7460 17p7470 36p121
7472 30p
7473 34p
7474 30p
7475 36p
7476 35p
7480 50p
7481 100p
7482 84p
74834 70p
7484 100p
7485 9050
7486 30P
7489 210P
7490A 30p
7491 80p
7492A 46p
7493A 30p
7494 84p
7495A 70p
7496 65p
7497 18050
74100 130p
74104 65p
74105 6550

74107 34p
74109 55p
74110 5550
74111 70p
74116 200p
74118 130p74119 210p8216
74120 110p
74121 25p
74122 48p
74123 48p
.74125 55p
74126 60p
7412 76p
74132 75p
74136 75p
74141 70p
74142 20490p
74145
74147 190p
74148 150p
74510 loop
741514 74
74153 74
74154 100p
74155 90p
74156 90p
74157 70p
74159 190p
74160 90p
74161 90p
74162 909
74163 90p
74164 104
74165 130p
74166 1400
74167 20050
74170 240p
74172 725p
74173 120p
74174 85p
741 75 85p
74176 75p
74177 75p
74178 160p
74180 93p
74181 150p
74182 90p
741844 150p
74185 150p

74186 500,
74190 sop
74191 9050
74192 90P
74193 00,
74 94 1000
74195 95p

74196
95P
80p74'98 150P"/4,99 150p

/4200 EIO
74221 160p
7425, 140p
/4259 250,
/4:65 900
74278 290p74279 110p12A
/4283 190p
/ 4284 400p
74285 400p
/4290 150p
74293 150p
74294 200p
74298 200p
74365 120p
/4366 120p
74367 120p
/4368 120p
74390 2000

"393 180P74490 225p

74LS378 200p
74L-,390 160p
741.5393 150p

93 SERIES
9301 160P
9302
9308

175P

9310
316P
2751

9311 2750
9312 180p

VEROBOARD 0.1 0.15'
(copper clad)

2 VI x 3% 41p 33p
2 55 411p 44 
314 z 314 49p 4Sp
3% 0 5 5650 50p
21/2 o17 152p 121p
3% a 17 195p 163p

TRANSISTORS
AL I 21 25p
AC127 H 20p,
AC176 25p
AC287 8 25p

146 116 30p
AD149 lop
AD161 2 45

BFX29 30p
BEX30 34p
86%84 1 30p
BFX86 . 30p
BF X88 30p

, EIFW10 90p
EIFY50 22p
BFY51/ 2 22p

TIP41A 65p
TIP41C 780
TIP424 7050
11P42C /2p
7102955 lflp
TIP3055 70p

'71543 3450
'T1S93 3
'ZTX108

253866 90p
253903 / 4

"P2N3905/6
20P294036"0481Sip

254058/9
12p

DIODES*ZEFIERS'81127 1250
'0447

1

9P

'0485 1550

'0490 9p

2.79-339
400n,W 91

lip5piw
FULL 74LS

SERIES
AVAILABLE

4000 SERIES
4000 15p
4001 lip
4002 17p
4006 95p
4007 111p
4008 80p
4009 40p
4010 50p
4011 17p
4012 113p
4013 50p
4014 8450

4015 84p
4016 45p
4017 80p
4018 84
4019 45p
4020 100p
4021 110p
4022 1008
4023 22p
4024 509
4025 20p
4026 1313p
4027 50p
4028 84p
4029 100p
4030 55p
4031 20050

4033 18050
4034 200p
4035 110p
4040 100p
4041 80p
4042 84
4043 90p
4044 90p
4046 1108
4047 100p
4048 55p
4049 40p
4050 49p
4051 SOP
4052 80p
4053 80p
4054 150p
4055 125p
4056 135p
4059 500p
4060 115p
4063 120p
4066 55p
4067 4509
4068 239
4069 20p
4070 301
4071 22p
4072 22p
4073 24
4076 22p
4076 107p
4081 24
4082 24
4093 30p
4094 175p
4098 120p
4411 Ell
4502 120p
4503 74
4507 55p
4510 99p
4511 150p
4514 250P
4516 110p
4518 1001
4520 909
4528 100p
45.12 140,
4543 180p
4553 450p
455E, 50p
4550 250p
458 1 90o,,,,, 4,-,,.- --'
14411 E11
144129 El 1
14433 Ell
14500 El
14599 290p

9314
9316

165p
225p

9321 225p
9322 150p
9334 225p
9368 2°°S
9370 200p
9374 2S°S

VA o 17 252p -
Pkt of 35 pins 30p
Spot face cutter 65p
Pin insertion tool 99p
VERO WIRING PEN
Plus Spool 325p
sore ,p001 (wire) SOpCombs647p man

13C107. Er lip
BC109 11p
BC109C 13p
BC I1717 20,
BC147 8 fp
BC149 10,
BC 157 8 10,

BC I 59 llp
BCI69C 14

BEY56 33p
BEY90 90p
BR139 45p
85%19/ 2020p
BU1O4 225p

BU105 190p
'13U108 250p
BU109 2250

'610205 ZOOp

121,
'ZTX300 13P
IT5500 15p
IT5502 1817
'ZTX504 30p
254574 2509
25696 35p
25697 25p
29698 45P

254060 12p
'2N4061 / 2

lip
254123 4

22p
'254125 6

22p
254289 2O,

'254401/3

'0491 SP
'0495
'04200 Sp
'04202 IL°'15914 '''''15916 7p
'154148
1N4001 / 2 4

TRIACS
PLASTIC
3A 400V 114
3A 5009 Sip
134 4009 70p

500V
8A 4001 75p

LINEAR IC,
1411-0212 600p
'411-1313 864
'411-1320 320p
'401-5050 200p
9105-1315 600p
'415-1317A 636p
'CA3019 114

5E531 110p
'565401 200p
NE543K 225p
NE555 25p
NE556 7011
NE5618 426,
NE5626 425p
NE565 130P

BC122 12p
8C1 /7 8 17p
0C179 lip
BC1821 10p
BC182 3 10p
8C1831 10p
13C1841 1 1

'9U208 200p
'811406 146p
MJ481 175p
MJ491 20041
MJ2501 225p
MJ2955 100p
MJ3001 225p

MJE340 85p

297064 20p
2N708A 20p
25918 45P
25930 171P
251131 / 2

20P
251613 25p
251711 25p

27p
2N4427 90p

2154871 800
'295087 2750

'295089 27p
295172 27p
295179 90p

154003/4 S
1N4005 6p
154006, 7 7p
195401/3 14p
165404/7 1950

16920
SS

84 5009 Sip
400V p

11,23:1°°V 105p

"s" 1P164 5009 134
T28000 130p

'CA3046 70p
'CA3048 225p
CA3080E 72p
CA3086 43P

C430896 225p
*C4309040 375p
CA31306 Iwo
CA3140E 70p
CA3160E 100p

NE586 1650
9E567 175P
'NE57I 425p
54010244 E15
SFF96364 1150p
5576003N 175p
st4713013N .14,p
5576018 1409
5576013513 120P

BC187 30p
8C212L
8C212 3 11p
BC213L I I p
8C714 12p
BC461 up
8C477 8 30p
80516 7 pop
8C5478 lSp
BC548C 16p

MJE2955
104

MJE3055 70p
MPF102 45p
'MPF103, 4

401
'M PF105 40p
MPS406 30p

'MPSA12 50p

252102 6050
252160 3009
2522194 22p
2522224 20p
2523694 16p
2N2484 30p
292646 fop
252904/5

25p

295191 83p
255194 90p

2145245 40p
'295296 5511
255401 50p

'255457/8
40p

'255459 40p
'295460 40p
255485 44p

NEAT SINKS
For 10220 Volt -
age Rags and
Transistors 22p
For T05 12,

THYRISTORS
lA 50V 4050
IA 400V 1115p

1413009 70p
3A 4009 90p
BA 6009 140p

74L11 SERIES
"'SO,' 1350
.4,50 14,..

8
"'"25pIA22pIA

2050
443,..
70..:
2,-,:
,,,,-',
-28"

P
311p
22p

95p
9050

30p

50p
40p
45p
9050...,..
87.
8,..:
72T'

S
600

,78°S

,88n--'S'"7
--P

18050

.ac'e
,8..--°

;;;;8"
'-'sS600

140p
100p
60.,

144

5°P120p
130p

' 100P
741_5162 140p
741S163 110p
7415164
741.5165 16

120p4

7415166 194
7451/3 1101,

: 90p10p

- 1

320P
10050194
140,
140p

008
iial;
124
"DP
175p
liSp

. . 170p
/ 41',243 174
/41.5244 194
14I5245 1950
1115251 14011

11-152" 11°P
12050
250p
160p

50P
130P
140P
249P
200p
1614
150p
1600
1809
195p

-4-' 18°P'1

CA3161E 150p
CA3162E 450p
6X209
101,7106

750p
850p

IC18038 344
LF356P 96p
LF358P 75p
LM3014 309
LM311 120p
LM11318 200p
LM324 74
LM339 75p
LM348 Si.,

5576023N 140p
'597602390 120p
5576131 110P
5N76033N 176p
S9713477 250p

SP8515 754
TA4621 2711p
113413411311 224
.T11/1651 200p
TE1/1800 90P
TEI4810 100p
'TBA820 90p
TC.4940 1750

5C549C 14
BC5578 14
BC5588 114

'BC559C 180
8CV70 15p
BC,,,71 2 22p
BC131 2 50p
60135 6 549
80139 54
60140 110,
0024: 714
BDY56 200p
8E200 32p

'MPSA56 32p
.MPSUO6 83p
. MPSU56 78p
0C28 130p
0C35 130p
'820088 200p
R201013 200p
'TIP29A 40p
'TIP29C 55p
.TIP304 48p
TIP30C 60p
.TIP314 54
TIP31C 62p

2529064 24p
2529074 30p

'252926 Sp
253053 22p
253054 55p
253055 15p
2N3442 144
2N3553 240p

253565 30p
'253643/4

411P
'293702/3

'296027 48p
298247 190p
296254 13050

296290 55502N6292 85p
35128 120p
39140 100p
35141 110p
35201 110p
40290 2500
40360 40p
40361/2 45p
40364 124

BRIDGE
RECTIFIERS
. 50V 21p
. 1009 2250
.
.14 400V 30p
.14 6009 35p

.2A28 1 3°P

.
OM 35p

.2A 400V Sp
3A 200V 60p

12A 400V 160p
164 100V 160p
16A 4009 184
16A 8009 224
BT106 110p
C1060 45p

MCR I 01 3650
293525 130p
254444 140p

'2550
'

60 34p
255064 40p

'LM377 17Sp
*I.M380 74
LM3BIAN 160p
'1M3895 14050
LM709 36p
LM710 50p
LM725 350p
1M733 100p
LM741 20P
1M747 7050
1M748 350

-71)41004 700p
'TDA1008 324
T1)41022 1100p
T04103461 260,

11)42020 320p
TL071 7050

TL072 96p
11074 150p
11084 130p

, TI.I70 500' U1.1-12003 100p

862448 3Bp
13E2568 70p
BF257 8 32p
BF259 36p
BFR39 34
06940

30p
BFR 30p
BFR79 30,
E3FR80 30p
86981 30p

TIP32A 58p
TIP32C 82p
TIP334 90p
TIP33C 114p
TIP344 114
TIP34C 1601
TIP354 225,
TIP35C 290p
TIP36A 270p
TIP36C 340p

'253704/5
12P

'253706/7
1417

'293708 /9
129

'253773 300p
253819 251.
'253820 50p
253823 70p

704i
40409 65p
40410 55p
40411 300p
40594 sip
40595 105 P
40673 75p
40841 90p
40871/2 90p

.38 600v
40408

.

.4A 1009 Sip
4A 4009 100p
64 50y
64 1009 10:Pp
68 400V 120p
10A 4009 200p
25A 4009 404

LOUDSPEAKERS
21/2 64R 70p
21/2 813 70p
2- 85 7550
11/2 813 7650

1M3302 80p
1M3900 70p
1M3911 130p
1M4136 120P
*MC1310P 150p
MC1458 550
MCI 4951 350p

'MC1496 100P
'MC3340P 124
'MC3380P 124
ML50398 750p

'L75E12206 3110p
XR2207 4014
852211 600p

'3(52216 875p
852240 400P
75414 110p
25424E 135p
25425E 400p
251034E 200p
951190 11043p
11C90 Ell

MEMORIES
2102-21 120p
21075 500p
2111-2 225p
2112-2 300p
2114 700p
4027 370p
4116 1100p
5101 510p
6810 3500

ROM/PROM

UAW
AY -3-1015P 500p
AY -5-1013P 400p
IM6402 500p
TMS601115C 400p

CHARACTER
GENERATOR
3257ADC 995p
MCM6576 800p
50.3-2513U C 600p
P0 -3-2513i. C 85050

SUBMINIATURE
SWITCHES

Toggle
SPST 51p
SPOT 53p
DPDT 55p
DPDT (centre off) 7sP
Push to make

Green. Tel . Blue) 1550

Push to break
(Black only) 25p

VOLTAGE REGULATORS

Fixed Plea* TO -220
14 +or -ye
5,/ 7805 750 7905 90p

12V 7812 75p 7912 90p
I 5V 7815 714 7915 90p
189 7818 90p 7918 100p
24V 7824 90p 7924 1000

10OrnA TO 92
5V 78L05 3Sp 79L05 80p

12V 713L12 35p 79L12 80p
159 781,15 35p 791,7 5 80p

OTHER REGULATORS
LM309K 135p LM3207.12 900
LM317T 200p LM34OT-12 759
LM323K 625p 78HOSKC 575p
LM723 37p 78MGT2C 135p

45188 225p
745287 3151310

745387 350p
93427 4013p
93436 550p
93446 1150p
93448 Et 0

CPU.
1610 930p
6502 1200p
6800 900p
6802 El 2
80804 550p
Z80 11500

EPROM.
1702A 500p
2708 900p
2716 E.28
4702 900p

S574526.145 13600

OTHER
3245 400p
6820 600p
6850 700p
8205 320p
8212 225p

225p
8224 4009
8228 525p
8251 70050
8253 El 2
8255 550p
8257 E11
8259 E14
MC14411 E11
MC14412V Ell
280P10 575p
ZEIOCTC 575p

10064z 300p
I MHz 370p
1.008MHz 370p
3.2768MHz 350p
10.7MH7 350p
18MHz 300p
27 135MHz 300p

EDGEROA RD
CONNECTORS

0.156" Solder Tani
2 x 10 way 85p
2215 way 100p
2018 way 12050
2 022 way 135p
2025 way 160p

KEYBOARD
ENCODERS

AY -5-2376 EIO
OPTO-ELECTRONICS
255777 45p OCP71 13050
ORP12 Sop OR P60 90p
ORP6I 90p TIL78 70p
LEDS

LOW PROFILE OIL SOCKETS BY TEXAS
8 pin 1 1p 18 pin 25p 24 On 33p

14 pin 14 20 pin 26p 28 pin 44
16 pin 13p 22 pin 30p 40 pin 5Ip

WIRE WRAP SOCKETS
8 ran 30p 18 pin 114 24 D'r' 114

14 pin 40p 20 pin 70p 28 pin 100p
16 pin 55p 22 on 211p 40 pin 124

0 125 0.2
111.321.0 7550 711,220 Red 1650
T1L209 Red 13p 11122201 18p
TIL211 Gr 20p TIL228 Red 22p
T11212 9e 1550 M9549I TS 120p
TIL216 Red 14 Clips 3p
DISPLAYS E5 D500 120p

COUNTERS
74C9255 47550
ICM72174 $50p
251040E 700p'
413101T DISPLAY
5S85881 C C 67050

VDU SYSTEM PARTS
Convert your TV into a VDU using Thompson-CSF TV
CRT Controller IC. 16 line by 64 characters, cursor
management, on screen, line erasing, compatible with

INTERFACE
IC.
MC1488 100p
MC1489 100p
75107 160p
75150 1759
75154 175p
75182 230p
75324 375P
75325 3750
75451 72P
75491!2 96p
8726 254
8728 300p
8795 160p
8197 1130p
81LS95 120p
8ILS96 140p
811S97 120p51 LS98 140p15-0-15
9601 140p
9602 22050

9603 110P

3015E 200p END507 120p
DL704 140p MAN3640 175p
DL707 Red 140p TI1.311 600p

707 Gr 140p 111312 / 3 110p
DL747 Red 225p 111321/2 130p

All items are normally
stocked in depth end stock
items are despatched by
retom.

any microprocessor system.
Thompson-CSF CRT Controller IC SFF96364 1150p.
RO-3-2513 600p. AY -5-1013 400p. 71301 ROM747 Gr 225p700p.111330 140p

F50357 120p 7750/60 200p
DRIVERS 9368/9370 2 00p

D.b Books on TT1.4. CMOS,
LI MEMORIES, IRAN-
8187058 ETC. AVAILABLE.

PE Memory Mapped VDU System Kit £49 inc. VAT
(Reprint of PE articles 7550)

TRANSFORMERS (Prim 220-24010

6-0-6 100mA e 9-0-9
-

14 270p+
9-0-9 75rnA 92pllp 12V 2A 354+
12-0-12 100mA 95p 0-12.15-
0-120-12 50OrnA 2509+ 20-24-30 I A 344+

IA 264+
(Please add 50p pip charge to ell items marked
+ above our normal p&p ch rge)

LOW VOLTAGE
CAPACITORS
ELECTROLYTIC

M
POLYESTER MICA
AVAIL/L.1.E

Elekterminal Keyboard/Microprocessor VDU System
Kit £69 inc. VAT

PARTS AVAILABLE FOR MANY PROJECTS 4 DIGIT
COUNTER, CLICK ELIMINATOR, TACHOMETER, 5A

VARIABLE POWER SUPPLY. Send SAE for the list.
$100 Busboard £12

'RESISTORS RIO Sub Carbon Film 5,- Tol 612
v; vv I OR I OM 51/' pack of 3 Ione valuel

'1/4W 105 15/ 7p ' pack 015 ione value)
'MINIATURE PRESETS Hors' Vert
'1001411,4 10p
'CARSON T CK POTENTIOMETERS

1 4 LOG or LIN
'5ngle 56 2M 26p
Smote w.th DP Sw3ch 5K 2M 55p

'Dual 5K 2M 66p

ANTEX

IRONS
SOLDERING

Model C I 5W 350b
CX 11W 38050
525 380p
CCN 384

Spero Bits
C/CX/CCN 46p
X25 54

VEROBOARDS
DIP Breadboard 4.5 0 6 15

2700
(Suitable for 200 14 pin or
16 x 16 pm DIL ICs)
Dip Board 4 5 06.15 340p

tor)
(With tracks for 31 way connec

Connector Plug 31 way 100p
Connector Socket 31 way 110p
90 Board for ICs - no
cunmg 106p

We car a large stock of standard TTLs, 74Ls TTLs, Memories,Carry
CMOS, Linears, Regulators, Opto-Devices etc., and can offer very
competitive prices. We welcome inquiries for bulk quantities. Official
orders from local and overseas govt. depts., universties, colleges, research
organisations, Broadcasting Authorities etc., are accepted without
prepayment.

VAT RATE: All items at 8% except
where marked  where 121/2%
applies.

Please send SAE for list
k..,

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

Government, Colleges, etc. Orders accepted.
.Mon. -Fri. 9 30-5 30

CALLERS WELCOME Saturday 10.30-4.30

TECHNOMATIC LTD.
17 Bumley Road, London NW10
(2 minutes Dollis Hill tube station) (ample street parking)
Tel: 01-452 1500 Telex: 922800 01
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BUILD THE 1A2111ADY SOLD

NASCOM I COMPUTER nm
NEW LOW PRICE

WE ARE THE SOLE APPROVED LONDON
STOCKIST & NATIONAL DISTRIBUTOR

£165 M+'"MEE TS"T
KITS IN STOCK:

 BRITISH DESIGN  U.K. BEST SELLING KIT
SALES SERVICE & GUARANTIFEATURES:

 Frae13-Bug and Modulator
 Supplied in kit form for self -assembly
* Full documentation supplied.
 Fully screened double -sided plated through hole

printed circuit board
* Full 48 key keyboard included
* 2K a8 Ram.
 IK a 8 monitor program providing
* Powerful Mostek 280 CPU
 16 a 48 character display interface to std

un-modified 7 V.
 T V. display memory mapped for high speed

access
 On board expansion to 2K a 8 Eprom

On board expansion for additional 161/0 lines
* Memory may be expanded to full 60K.

SOFTWARE
IK a 8 monitor program providing

 8 operating commands, supporting Mem examine/modify, tabulate. copy, break. single step execute tsp..
load, tape dump

 Reflective monitor addressing for flexible monitor expansion through user programs.
 Monitor sub -routines include - delay ASCII coding binary to hex conversion clr screen. scroll up, string

punt. cursor shift and many others

EXPANSION
 Expansion buffer board E32.10
MEMORY KITS (inclusive all hardware)

HK E15.00
16K E140.00
32K E200.00
r I/O board with decoders and all hardware except

ICS E36.00
WIN mewl up to 3 PI09, 1 CTC and 1 UART.

OTHER HARDWARE
 3A power supply tor up to 46 ex an E1.90
 3A power supply for up to 4K exP °panssionn MK19I

50 8A power supply for larger than 32K expansiont24.

E60.00
 Expansion card frame E29.50
* E Prom Programmer E40.00
 E from Eraser E25.00
 keyboard Cabinet E3.50
* Programming Manual £4.00

NEW T-4 Operating System in 121 2708 EPROMS upwards compatible from T2 & B -Bug £25.00
TINY BASIC £25.00
SUPER TINY BASIC (with Editor & Machine Utility routined) E35.00
ZEAP ASSEMBLER EDITOR E32.00

0 VAT 8% all items except books  Demonstrations continuous daily We welcome export- Educational and
Industrial Enquiries
FREE BROCHURE - SEND S.A.E. 91/2 a 6 if, STAMP 121/2 p.

NEM
Phone (01) 723 1008

W All mail to:
5 Henry's Radio

404 Edgware Road
London W2

BARCLAYCARD!

len ire ith &.u..

ELECTRONICS TODAY INTERNATIONAL
and

HOBBY ELECTRONICS

require an

ADVERTISEMENT
SALES REPRESENTATIVE

to assist in the rapid development of these two successful
and fast-growing magazines.

A background of advertising sales is desirable and a
knowledge of electronics would be an advantage but all
applicants will be considered.

We are a young company with strong ambitions and we
need someone who wants to fit into this environment.

For the right person we are prepared to pay a generous
salary and, as a degree of travelling is involved, a company
car will be provided.

Applications will be treated in strictest confidence and
should be made, in writing, to:

CHRISTOPHER SURGENOR
ADVERTISEMENT MANAGER

MODMAGS LIMITED
25-27 OXFORD STREET

LONDON W1R 1RF

ELECTRONICS TODAY INTERNATIONAL - JUNE 1979

NON -SUBSCRIBERS
START HERE -)

ARTi

1 HE CORN! R SHOP:
'SORRY MATE, THE'
0(1(1 CHEWED YOUR
COPY

A MAGAZINE STAND'
"WE'VE RUN OUT,
BUT I CAN GIVE YOU
'CAMPING NEWS', 7"

GIVE UP, GO HOME:
AND TAKE OUT A

POSTAL SUBSCRIPTION
TO ETI

THE DEPARTMENT STORE
"MAGAZINES ? THAT'S JUST
BEHIND COSMETICS. NO,
WAIT A MINUTE...THEY'VE
JUST MOVED TO THE NINTH
FLOOR, OR WAS IT ?"

ANOTHER CORNER SHOP
"SORRY, SOLD OUT
HAVE YOU TRIED THE
CORNER SHOP UP THE
ROAD?"

It can be a nuisance can't it, going from newsagent to
newsagent? "Sorry squire, don't have it - next one should
be out soon."

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

Do yourself, your newsagent and us a favour. Place a
regular order for 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
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QTY.
DIODES/ZENERS

1N914 100v 10mA .05
1N4005 600v 1A .08
1N4007 1000v 1A .15
1N4148 75v 10mA .05
1N4733 5.1v 1 W Zener .25
1N753A 6.2v 500 mW Zener .25
1N758A 10v .25
1N 759A 12v II .25
1N5243 13v " .25
1N5244B 14v ,, .25
1N5245B 15v II .25

QTY.
SOCKETS/BRIDGES

8 -pin pcb .20 ww .35
14 -pin pcb .20 ww .40
16 -pin pcb .20 ww .40
18 -pin pcb .25 ww .95
20 -pin pcb .35 ww .95
22 -pin pcb .35 ww .95
24 -pin pcb .35 ww .95
28 -pin pcb .45 ww 1.25
40 -pin pcb .50 ww 1.25
Molex pins .01 To -3 Sockets .25
2 Amp Bridge 100 -pry .95
25 Amp Bridge 200 -pry 1.50

TRANSISTORS, LEDS, etc.
QTV.

2N2222 (2N2222 Plastic .10) .15
2N2222A .19
2N2907A PNP .19
2N3906 PNP (Plastic Unmarked) .10
2N3904 NPN (Plastic Unmarked) .10
2N3054 NPN .45
2N3055 NPN 15A 60v .60
T1 P125 PNP Darlington 1.95

LED Green, Red, Clear, Yellow .15
D.L.747 7 seg 5/8" High corn-anode1.95
MAN72 7 seg corn -anode (Red) 1.25
MAN3610 7 seg corn -anode (Orange) 1.25
MAN82A 7 seg corn -anode (Yellow) 1.25
MAN74 7 seg corn -cathode (Red) 1.50
FN D359 7 seg com-cathode (Red) 1.25

QTY.
9000 SERIES

QTV.
9301 .85 9322 .65
9309 .35 9601 .20
9316 1.10 9602 .45

MICRO'S, RAMS, CPU'S, E -PROMS
QTV. QTY.

8T13 1.50 21076-4 4.95
8T23 1.50 2114 9.50
8724 2.00 251 3 6.25
8T97 1.00 2708 10.50
74S188 3.00 2716 D.S. 34.00
1488 1.25 2716 (5v) 59.00
1489 1.25 2758 (5v) 23.95
1702A 4.50 3242 10.50
AM 9050 4.00 4116 11.50

6800 13.95
MM 5314 3.00 6850 7.95
MM 5316 3.50 8080 7.50
MM 5387 3.50 8212 2.75
MM 5369 2.95 8214 4.95
TR 1602B 3.95 8216 3.50
UPD 414 4.95 8224 3.25
Z 80 A 22.50 B228 6.00
Z 80 17.50 8251 7.50
Z BO PIO 10.50 8253 18.50
2102 1.45 8255 8.50
2102L 1.75 TMS 4044 9.95

C MOS
QTV.

4000 .15
4001 .15
4002 .20
4004 3.95
4006 .95
4007 .20
4008 .75
4009 .35
4010 .35
4011 .20
4012 .20
4013 .40
4014 .75
4015 .75
4016 .35
4017 .75
4018 .75
4019 .35
4020 .85
4021 .75
4022 .75
4023 .20
4024 .75
4025 .20
4026 1.95
4027 .35
4028 .75
4029 1.15
4030 .30
4033 1.50
4034 2.45
4035 .75
4037 1.80
4040 .75
4041 .69
4042 .65
4043 .50
4044 .65
4046 1.25
4048 .95
4049 .45
4050 .45
4052 .75
4053 .75
4066 .55

4069/74C04 .35

4071 .25
4081 .30
4082 .30
4507 .95
4511 .95
4512 1.10
4515 2.95
4519 .85
4522 1.10
4526 .95
4528 1.10
4529 .95

MC14409 14.50
MC14419 4.85

74C151 1.50

LIN EARS, REGULATORS, etc.
QTV. QTY. QTV.

MCT2 .95 LM323K 5.95 LM380 (8-14 Pin11.19
8038 3.95 LM324 1.25 LM709 (8-14 Pin) .35
LM201 .75 LM339 .75 LM711 .45
LM301 .45 7805 (340T5) .95 LM723 .40
LM308 .65 LM340T12 .95 LM725 2.50
LM309H .65 LM340T15 .95 LM739 1.50

LM309K (340K-5) 1.50 LM340T18 .95 LM741 (8-14) .35
LM310 . .85 LM340T24 .95 LM747 1.10
LM311D .75 LM340K12 1.25 LM1307 1.25
LM318 1.75 LM340K15 1.25 LM1458 .65
LM320H6 .79 LM340K18 1.25 LM3900 .50
LM320H1 5 .79 LM340K24 1.25 LM75451 .65
LM320H24 .79 LM373 2.95 NE555 .45

7905 (LM320K5) 1.65 LM377 3.95 NE556 .85
LM320K12 1.65 78L05 .75 NE565 .95
LM320K24 1.65 78L12 .75 NE566 1.25
LM320T5 1.65 78L15 .75 NE567 .95
LM320T12 1.65 78M05 .75
LM320T15 1.65

QTY. QTY.
- T T L -

QTV. QTY.

7400 .10 7482 .75 74221 1.00 741502 .30

7401 .15 7483 .75 74367 .95 741504 .30

7402 .15 7485 .55 75108A .35 741505 .35

7403 .15 7486 .25 75491 .50 741508 .35

7404 .10 7489 1.05 75492 .50 741509 .35

7405 .25 7490 .45 74H00 .15 741510 .35

7406 .25 7491 .70 74H01 .20 741511 .35

7407 .55 7492 .45 74H04 .20 74LS20 .30

7408 .15 7493 .35 74H05 .20 741521 .35

7409 .15 7494 .75 741108 .35 741S22 .35

7410 .15 7495 .60 741110 .35 741532 .35

7411 .25 7496 .80 741111 .25 741S37 .35

7412 .25 74100 1.15 741115 .45 741538 .45

7413 .25 74107 .25 74H20 .25 741540 .40

7414 .75 74121 .35 74H21 .25 741547 .75

7416 .25 74122 .55 741122 .40 74LS51 .45

7417 .40 74123 .35 741130 .20 74LS74 .45

7420 .15 74125 .45 74H40 .25 741576 .50

7426 .25 74126 .35 74H50 .25 741586 .45

7427 .25 74132 .75 74H51 .25 741590 .65

7430 .15 74141 .90 74H52 .15 741593 .65

7432 .20 74150 .85 74H53 .25 7415107 .50

7437 .20 74151 .65 .741155 .20 7415123 1.20

7438 .20 74153 .75 74H72 .35 7415151 .85

7440 .20 74154 .95 74H74 .35 7415153 .85

7441 1.15 74156 .70 74H101 .75 7415157 .85

7442 .45 74157 .65 74H103 .55 7415160 .95

7443 .45 74161 .55 74H106 .95 7415164 1.20

7444 .45 74163 .85 74L00 .25 7415193 1.05

7445 .65 74164 .60 74102 .20 7415195 .95

7446 .70 74165 1.10 74103 .25 74LS244 1.70

7447 .10 74166 1.25 74L04 .30 7415367 .95

7448 .50 74175 .80 74L10 .20 7415368 .95

7450 .25 74176 .85 74L20 .35 74500 .35

7451 .25 74180 .55 74130 .45 74502 .35

7453 .20 74181 2.25 74L47 1.95 74S03 .25

7454 .25 74182 .75 74151 .45 74504 .25

7460 .40 74190 1.25 74L55 .65 74S05 .35

7470 .45 74191 1.25 74172 .45 74508 .35

7472 .40 74192 .75 74173 .40 74510 .35

7473 .25 74193 .85 74174

74175

74L93

.45 74511 .35

.257474 .30 74194

74195

.95

.95

.85

.55

74520

7475 .35 74540 .20

7476 .40 14196 .95 74L123 .85 74S50 20

7480 .55 14197 .95 741.500 .30 74551 .25

7481 .75 74198 1.45 741501 .30 74564 .15

CABLE ADDRESS: ICUSD
TELEX 697827

HOURS: 9 A.M. - 6 P.M. MON. thru SUN.

INTEGRATED CIRCUITS UNLIMITED
7889 Clairemont Mesa Blvd. San Diego, California 92111 U.S.A.

NO MINIMUM

COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING.

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

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

CREDIT CARDS ACCEPTED:
Phone (714) 278-4394 BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge

14S74 35

14S112 .60

74S114 .65

74S133 .40

74S140 .55

74S151 .30

745153 .35

74S157 .75

74S158 .30

74S194 1.05

745257 6l2., 1.05

8131 2.15

SPECIAL DISCOUNTS

Total Order Deduct

$35-$99 10%

$100-$300 15%

$301-$1000 20%



PROJECT

METRONOME

For any up and coming
musicians a sense of timing is of
great importance (something not easily acquired
by most of us). The ETI Metronome will at least keep you in strict
tempo and save the physical efforts of tapping your feet to keep in time.

THE TEMPO RANGE of the
instrument is variable over the 10:1
range of approximately 300 to 30
beats per minute via RV1, and thus
fully spans the musical tempo range
of Largo (40 beats per minute) to
Presto (208 beats per minute). The
tempo range can be adjusted, if
required, by changing the value of
Cl. Increasing the C1 value lowers
the whole range, and decreasing Cl
raises the range.

Music To Your Ears
RV1 can be calibrated in terms of
conventional musical tempo names
by using a watch with a second hand
to compare the number of
metronome beats per minute against
the information in the following
table:

Tempo
Name

Tempo Span
Beats/ Min

Mid range
Tempo
Beats / Min

Largo 40-60 50
Larghetto 60-66 63
Adagio 66-76 71
Andante 76-108 92
Moderato 108-120 114
Allegro 120-168 144
Presto 168-208 188

The instrument can be used as
either a normal metronome, or as an
accentuated beat metronome. Our
design allows for four basic rhythmic
patterns in the time signatures of
2-4, 3-4, 4-4, and 6-8.

The tone of the non -accentuated
beats is variable via RV4, that of the
accentuated beat via RV3, and the
beat length via RV2.

gl

ACCENT

ACCENT ACCENT> >
JJJ

ACCENT

ACCENT

Fig. 1. The accented beat of the bar.
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Construction
Construction of the metronome
should not pose any special problems
providing the overlay is followed
carefully and correct orientation of all
electrolytic capacitors and diodes is
observed.

The type of switch used is a matter
of personal choice; either a bank of
interlocking push button switches, as
used on our prototype, or a rotary
switch may be employed, this being
the cheaper.

The switch assembly is mounted
directly onto the front panel with
stand off pillars to give the correct
recessed depth, all interwiring to
each switch is taken via a six -way
wafercon socket.

After checking that all is well the
setting up procedure may now be
carried out.

Calibration
Setting up the metronome is quite
straightforward. Rotate RV2 (located
on the rear panel) fully
anti -clockwise, then select the normal
mode of operation. Switch on the
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2

R3
100k

10k

9V

LED1

R2
1k

13

[It PB1

PB1 POSITIONS
NORMAL

1,2-4 BEAT
3-4

d-4-4

7 10

ICI

15 8 13

1 5

RESET

CI

mit C2
lo0

lin
TEMPO

0 BD
1

6

NOTE:
ICI IS 4017
IC2&3 ARE 4001
IC4 IS 4011
ICS IS 666
131-7 ARE 1N4148

Fig. 2. Circuit diagram of the metronome.

C3
220n

10

RV2
1M0
lin
PULSE
LENGTH

POWER SUPPLY CONNECTIONS
+9V TO
IC2 PIN14
IC3 PIN14
IC4 PIN14

OV TO 9V
IC2 PIN7

IC4 PIN7 220,CC9

IC3 PIN7

0

D4

D3

RV3
100k
lin
ACCENT

RV4
100k
lin
TONE

R5

HOW IT WORKS
IC3a and IC3b form the Tempo generator,
and are wired as a free -running astable
multivibrator with it's operating frequency
variable over the approximate range 30 to
3000 cycles per minute via RV 1: the range of
the generator can be adjusted to cover this
precise range, if required, by adjusting the
value of Cl.

The output of the Tempo generator is used
to clock counter ICI via buffer gates IC3c
and IC3d, and simultaneously to trigger a
monostable multivibrator or pulse generator
that is formed from IC4a and IC4b. The
output of this monostable is used to gate on
the circuit's tone generator, which is built
around IC5, via inverting buffer stage IC4c
and via R5 and D7.

The frequency of the IC5 tone generator is
controlled by either RV3 or RV4, which are
selected via gate diodes DI to D6 from the
output of the ICI counter. When the unit is
used as a normal metronome the tone is
controlled by RV3 only, and the circuit
generates a brief 'tick' or 'tock' tone (depen-
ding on the setting of RV3) each time the
tempo generator completes an operating
cycle. The duration of this tone is variable via
RV2.

ICI is a 4017 decade counter with ten
decoded outputs. Output '0' is used to control

the ACCENT of the 105 tone generator via
DI and RV3, and also to activate beat -
indicating LED via IC4d, and outputs 'I' to '5'
are used to control the TONE via D2 -D6 and
RV4. Outputs '1', '2', '3', '4', or '6', are used to
control the counting model of ICI via SW1
and a logic network designed around 1C2.
This network causes the counter to reset
after each clock cycle which the unit is used
in the normal metronome mode, or after each
alternate cycle in the 2-4 beat mode, or after
every third cycle in the 3-4 mode, or after
every fourth cycle in the 4-4 mode, or after
every sixth cycle in the 6-8 mode.

Readers should not that, when the instru-
ment is used in the accentuated beat mode,
the apparent or illusory position of the
accented note can be shifted to the start or
end of a beat sequence by merely altering the
relationghips of the Tone and Accent
frequencies. The sound 'dee-dah-dah' (accent
at the start of the beat) is clinically identical
with `dah-dah-dee' :accent at the end of the
bat) in a continuously repeating time
sequence, although the change of accent
position is not necessarily noticeable to the
human ear: when frequencies are transposed,
however, the latter sound becomes 'dee-dee-
dah', and the accent clearly appears to be at
the end of the beat.
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+9V

4

2

C7
220u

ICS

D6

Re
OCR to
1008

LS1
88 to
408

100R
TOTAL

PARTS LIST
RESISTORS
R1, R7
R2
R3, R4
R5
R6

POTS
RV1
RV2
RV3, RV4

CAPACITORS
C1, C3
C2
C4, C6
C5
C7, C8

10k
1k
100k
4k7
22k

IMO Lin
IMO preset (knob operation)
100k Lin

220n polyester
luo polyester
100n polyester
10n polyester
220u elect

SEMICONDUCTORS
ICI 4017
IC2, IC3 4001
IC4 4011
IC5 NE555
LED 1, 0.2in dia D1 -D7, 1N 4148

MISCELLANEOUS

PB1 -5 off change over push button,
(interlocking action). Rotary switch may
be used instead.
40R Loudspeaker 2'/tin dia.
SPST miniature toggle.
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PROJECT: Metronome

unit - the down beat LED should be
permanently on and a steady pulse
heard from the loudspeaker.

For the accentuated beat to fall on
the correct note of each bar, an
approximate setting for the accent
and tone controls should be adjusted
as follows:
(set tempo according to time
signature used)

Beat Accent
2/4 Fully

clockwise
3/4 Fully

anti -clockwise
4/4 Fully

clockwise
6/8 Midway

Tone
Fully
anti -clockwise
Fully
clockwise
Fully
anti -clockwise
Fully
anti -clockwise

That just about completes the
construction and calibration for the
unit.

Hopefully our metronome will
serve it's purpose as you acquire
your sense of rhythm, even to the
more complex arrangements that will
follow. Ell

ov

Fig. 3. Component overlay.

BUYLINES
All components for the metronome
should be readily available from
most component shops.

ELECTRONICS TODAY INTERNATIONAL - JUNE 1979

RV] RV, ,31

ACCENTUATED
BEAT JJJ

ETRONOAAE
1 g

II Se 1111BEAT

RV3

Internal view of metronome showing
PCB layout and connections to the
front panel.

Connections to the front panel
switch assembly.
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TAMTRONIK LTD. (DEPT. ETI)
217 TOLL END ROAD, TIPTON
WEST MIDLANDS DY4 OHW TEL. 021-557 9144

P.C.B Kit Kit.
COMMIS
IMO key)

Sep. 77 'Graphic Equaliser
Sep. 77 'Graphic Equaliser P.S.U.
Oct. 77 'Watchdog
Oct. 77 'Watchdog P.S.U.
Aug. 77 'Sweep Oscillator
Sep. 77 'Stereo Simulator
Dec. 77 'Freezer Alarm
Nov. 76 'General Purpose Preamp
Jul. 77 'GSR Monitor
Apr. 77 'Burglar Alarm
Feb. 77 'Bench Amplifier
Nov. 77 'Compander
Mar. 77 '50 watt High Power Amp
Mar. 77 '100 watt High Power Amp
Mar 77 'High Power Amp P.S.U.
Oct. 77 'Digital Thermometer
Feb. 77 'LED Dice

'Active Crossover (2 pcbs)
'Marker Generator

Nov. 77 'Skeet
'Flash Tngger
'Disco Light Show
'Pink Noise Generator

Nov. 76 541 Train Controller
Jan. 77 444 5 watt Stereo (2 pcbs)
Feb. 77 448 Disco Mixer
Dec. 77 Clock B.
Jan. 78 House Alarm A.

House Alarm B.

Feb. 78 Metal Locator Mk. II
March 78 Frequency Shift P.S.U.

Frequency Shifter
L.C.D. Meter
Light Dimmer

Apr. 78 Gas Monitor
May 78 Star Trek Radio

Stars & Dots
June 78 Spectrum Analyser (2 pcbs)

Wein Oscillator
Torch Finder
Temperature Meter

Aug. 78 Etiwet Plant Waterer
Sept. 78 Goss Hatch Generator

Stac Timer
Wheel of Fortune

Oct 78 Complex Sound Generator
R.F. Power Meter
Power Bulge
Telephone Bell Extender

Oct. 78 Proximity Switch
Feb. 78 Ultra Sonic Receiver
Feb. 78* Ultra Sonic Transmitter
Nov. 78 Cuts Cassene Interlace

Audio Oscillator (2 pcbsl
Dec. 78 Car Alarm (2 pcbsl

Wine Temperature Meter
Curve Tracer
Eprom Programmer
Eprom Programmer P.S.U.

Jan. 78 Car Tachometer
Digital Module A & 13 (2 pcbs)
Digital Dial (Excl. T039)
Log Converter

Feb. 79 Tape Slide Synchroniser
Tape Noise Limiter
Light Activated Tachometer

Mar 79 Headlight Delay
Logic Tngger
Stage Dimmer Control Module
Stage Dimmer Module 10 amp
Stage Dimmer Module 20 amp
Audio Power Meter

Apl. 79 Click Eliminator
IMnd speed indicator
Guitar effect unit

May 79 Double Die
Headphone amp.
Car immobiliser
Ambush (3 pais)

601 2.50 23.75 BFGH
602 .90 2 50 BFG
604 1.20 21.95 BEGHL
805 1.10 7.45 BEH
606 4.00 41.95 BFGHL
607 1.05 6.95 BEGHL
608 .85 8.45 BFHL
609 1.00 4.85 BEG
612 1.10 19.75 BEGHL
613 1.10 10.85 UGH
615 1.15 13.20 BEGHL
617 2.55 27.35 BEGHL
618 2.10 9.75 BE

619 2.10 12.80 BE
620 1.65 8.70 BEJ
621 1.70 21.85 BFGHL
624 .90 7.10 BEGHL
625 3.30 15.30 BFGHL
626 1.20 8.40 BEGHL
627 2.55 21.90 BEGHL
628 1.10 6.25 BEGJ
629 4.25 25.95 BFGJ
630 1.05 4.30 BEL
7001 1.35 18.85 BEHL
7002 3.10 26.95 BEGK
T003 2.35 19.40 BEJ
7004 3.30 16.75 BE
1005 3.20 30.50 BEHM
7006 1.50 5.50 BE
7007 1.60 22.60 BEHL
7008 1.10 5.95 BE

7009 2.50 24.95 BEL
T010 1.60 27.95 BEG
7011 90 8.60 BEH
1012 1.40 15.95 BEHL
T013 1.55 9.80 BHA
1014 3.00 T.B.A. BEHL
1015 13.90 76.95 CEHM
T016 1.45 17.20 BEHL
7018 .75 2.40 BE

T019 1.60 27.70 BEG
1020 1.30 6.10 BEH
1021 2.10 14.95 BEGHL
1022 3.00 27.45 BEJL
T023 1.55 9.80 BEHL
1024 3.95 25.75 BEH
7025 1.60 15.30 BEHL
1026 .85 3.65 BEHL
1027 1.25 11.40 BEHL
T028 2.30 15.35 BEGH
7029 1.00 10.75 BEH
1030 90 5.65 BEH
1031 2.70 14.95 BEH
1032 4.60 39.95 BEHL
1033 2.50 6.95 BEJ
T034 1 30 -
1035 1.20 10.95 BEHL
1036 2.65 23.35 BEH
1037 1.70 6.25 BE
T038 2.50 12.20 , BF
1039 2.55
1040 1.40 8.90 BE
T041 3.60 26.75 BE
1042 2.30 20.95 BEHL
T043 .80 3.70 BEHL
1044 2.65 35.85 BEH
1045 75 6.75 BEHL
T046 2.70 18.95 BEH
T047 2.95 47.95 TBA
7048 6.30 TBA -
7049 6.30 TBA -
T050 3.45 72.45 BEH
1051 455 TBA -
T052 3.40 TBA -
7053 1.20 TBA -
1054 1.65 TBA -
1055 2.75 TBA -
1056 1.20 TBA -
1057 8.65 TBA -

PRINTED CIRCUIT BOARDS and

KITS FOR ETI PROJECTS
ADDITIONAL PRINTED CIRCUIT BOARDS

Pcbs are available for all projects from September 1976 (except where copyright
restrictions exist).

1976 June Digital Freq. Meter
Mar Audio Level Meter 1.60 (Set 4) 5.35
May Audio Exp/Compressor 4.70 Bass Enhancer 3.15
Sep. 560 ABC VDU (Set 3) 7 55 Jul 081 Tachometer .85

710 2m Power Amp 1.50 Micro Amplifier .85
Oct. 241 Double Dice 2.10 Alarm Alarm .80

252 1-2 Hour Timer 1.10 Aug. Moisture Indicator 1.20
152AB TV Pattern Gen Bongo 1.15
(Set 2) 3.80 Egg Timer 1.10

Nov 543AB STD Timer Sep. Loud Hailer 1.10
(Set 2) 3.10 Continuity Tester .90

Dec. 544 Heart Rate Monitor 1.65 Oct. Spirit Level 1.45
447 Audio Phaser 2.15 3 Channel Tone Control 1.00
446 Audio Limiter 1.85 Nov Clock A 1.80

Rev. Monitor 1.65
1977 Elect CMOS Switched Pre Amp
Jan. 570 Reaction Tester 2.25 Set 2) 5.10

549 Metal Locator 125 To. 132 Experimenter P.5 1.30
Patch Detector 1.55 morrow 555 Timer pcb 090
Heads or Tails .80 1978

Feb. 448A Headphone Amp .85 Hemmer Throw (Set 3) 7.45
449 Balanced Pre -Amp .95 Race Track 2.00
449A VU Meter 1.15 Feb Acc. Beat Metronome 1.05
Door Bell 1.50 Porch Light 1.20

Mar. 155 ABCD Digital Voltmeter 586 Shutter Timer 2.00
(Set 4) 6.10 RMS Meter 1.60
Drill Controller 1.05 Line Follower 1.05
Function Generator 1.25 Apr Rain Alarm 1.60
Temperature Alarm May Electronic Ignition 1.50
(Set 2) 1.75 Helping Hand (Set 2) 3.25

Apr. Fuzz .85 1979
630 Hex Display 1.00 Jan. Digital Module A 1.55
P S.U. .85 Digital Module B 1.00
804 TV Game 2.30 Digital Module C 1.05

May Metronome (Simple) 0 BO Feb VCT 1.70
Inject Tracer 1 00 Twonky 2.55

SYSTEM 68

631 3.35
Mainframe PSU 1.45
VDU A 4.50
VDU 8 4.30
CPU 3.80
TTY 3.70
Cuts & 4K Ram 3.80

KITS WITH A PROFESSIONAL FINISH

SPECTRUM
ANALYSER

June '78 Ref. 7015
Includes: 2 x Pchs with component
screened layout. Components.
switches. Electrel Microphone. etc.

Screen printed End Plate. Screen
printed Case.

Price includes VAT & P&P E16.95

KEY TO KIT CONTENTS

A
B.

E.

F.

G.

H.

J.

K.

L.

M.

Vero-board(s).
Printed Circuit Board(s).
Web Screen printed component layout.
Tag strip.
All Resistors, potentiometers. capacitors.
semi -conductors.
As E but with exclusions. Please ask for details.
Dil end /of transistor sockets and/or soldercon
pins.
Hardware includes switches, knobs, lamps and
holders. fuses and holders, plugs and sockets.
microphones. transformers, speakers. meters.
relays, terminal blocks, battery connectors, etc.
BUT excludes nuts, bolts. washers, connecting
wire, batteries and special miscellaneous items.
As H but with exclusions. Please ask for details.
As H but including connecting wire.
Suitable case(s).
Suitable case with screen printed facia.
Full kit to magazine specified standards.
Kn with professional finish - incorporating all
prime features including screen printed pcb and
case where appropriate.

HOUSE ALARM

Jan. '78 Rel. T005/6
Control Console for complete house
protection.
KA includes Vera -9 range brushed
alumimin instrument case with Mack
toot panel screen printed.
Price includes VAT 8 P&P f36

SPECIAL OFFERS
Piugln mains PSU 3vi6y-t9v/12v DC 300MA.
Suitable for calculators. TV Games. etc. f 2.99
100 x uW lit resistors 30p
4 x NE 555 f I .00

Pelts and kits available hom TAMTRONIK LTD.
Sr projects tram HOBBY ELECTRONICS MITI
EVERYDAY ELECTRONICS. Send sae for free
catalogue. Please :mole project and kit
reference number when details of a specific kit
are required. sae.

Tamtronik Ltd. reserves the right to change kit
content without notice to incorporate current
:modifications or to nuke valid substitutions for
temporarily unavailable components.
The majority of kits advertised can be supplied
tom stock. however please allow 21 days
delivery since demand on any kit is unpredict-
able.

Kits can be supplied excluding pcb and/or case. Send sae for Minimum order Visit our shop at Telephone or Letter
details naming kit and kit retrence and free catalogue. f3 please 32 Market Place

Prices include VAT Great Bridge. TiptonTrade and Educational enquiries welcome
& P&P West Midlands

a digitizer adds another dimension PS;iiets Sr

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.

 Bit Pad interfaces with almost any micro
computer.
 Bit Pad consists of a 15" sq. digitizer tablet
(11" sq. active area), a stylus, and a controller
cabinet.
 Bit Pad costs only f450 (excluding VAT).
Fill in the coupon and we will send you full
information and details.

Terminal Display Systems Ltd.. Hillside. Whiteldirk Industrial Estate Blackburn BBI 5SM. Lancs. England

FSend to. Department CP E T. Terminal Display Systems Ltd.. Hillside. Whitebirk Industrial Estate
I Blackburn BB1 5SM. Lams, England

Name

Address

L
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FEATURE

TRANSISTOR
OPERATING POINT
Designing a transistor amplifier? Take the guessing out of finding the correct
DC or static operating point of a transistor with this simple approach by
W. R. Masefield.

IN THE DESIGN of transistor amplifiers, one of the first
considerations is to establish the correct DC or static
operating point for the transistor. Probably the most
common method used by the amateur is that of having a
guess, followed by trial and error juggling with com-
ponents on the breadboard.

There is no need for that; there is a way of predicting
the operating point and finding some of the circuit
component values to be optimised before leaving the
drawing -board. Nor is any advanced mathematics used,
but it is as well to have a calculator with logs to base
facility.

Common Law
Whatever circuit configuration is used, common emitter,
common base, common collector (emitter follower), the
fact does not alter that there is a certain relationship
between the base -emitter voltage V and the emitter
current I,. This relationship is exponential, and, because
of this, a plot of Inl, against VBE is a straight line as in fig.
1.

Vbe

0.8

0.6 IT

O

0.4

0.2

10 8 6 -4 -2 0 I ae)

Fig. 1. As the le, vb. relationship is exponential, and graph of In I,
against VBE is a straight line.

It is a simple matter to verify this, using the circuit of
fig. 2. The voltmeter must have a high impedance,
otherwise the value of I, will be incorrect.

As the graph is a straight line, it can be described by
the linear equation:

V=m(Inl,)+Vo (1)

ELECTRONICS TODAY INTERNATIONAL - JUNE 1979

Fig. 2. The circuit used to verify the relationship between IE and
VBE.

This equation is extremely useful, and it is worthwhile
determining the slope, m, and the intercept, Vo for any
transistor to be used in the circuit under development.

As the graph is a straight line, only two points are
needed to determine it. One point is given by the intercept
on the VBE axis. This is Ve and is the base -emitter voltage
when the loge of the emitter current is zero, i.e. when!, =
1 mA.

If the emitter current is now changed to 1E, and the
corresponding base -emitter voltage is VBE, then the slope,
m, is given by

V0-VBEm-In1-1n16 (2)

This turns out to be of the order of 30 x 10-3 when V
is in volts and I, is in mA.

The only other parameter required is h. Note that this
is not hie which is the dynamic forward current transfer.
h is the static forward current transfer, and can be
determined by measuring le and lb. Then:

h=FE
(3)

Armed with these three parameters, m, Ve and h, the
operating conditions in any circuit can be found. These
are summarised below. The resistor suffixes have been so
chosen to make things easier when writing a calculator
program for speeding up the calculations.

25



FEATURE :Transistor Operating Point

Fig. 3 Common Emitter Mode with base potential bias

The given conditions will be supply rail voltage, Vcc, the
desired collector voltage Vc, generally half rail voltage, the
collector load, R3, to give a suitably low output resistance
and economical lc, and the potential divider R1, R2 to take
a current that is likely to swamp the base current and so
give a fixed reference voltage, usually about 2V at the
base. Then:

V
V. R,

(4),- `' R;

V -Vcc c

(5)R3

1,=Ic(1+-1) (6)
hFE

VBE =m(InIE)+Vo (7)

VE =VB-VBE (8)

Given the supply rail voltage, Vcc, the collector voltage
Vc about half Vcc, and the emitter voltage, VE generally 1
volt, the load R3 is again chosen as a compromise between
low output resistance and low collector current, then:

=V Vcc c (10)
R3

R4 =
VE

(11)
IE

IE
IB (12)

',FE

VBE = m(InIE)+V. (13)

VR1 = VC -VBE -VE (14)

R VRI

1= IB (15)

This sequence enables both R1 and R4 to be deter-
mined accurately.

Fig. 5 Common Collector (Emitter Follower)

R4 =---- (9) Given the supply rail voltage, Vsc, the emitter voltage, VE,
IE usually half the rail voltage, and the emitter load, R4

This sequence therefore enables the critical resistor is chosen to give a compromise between low outputR4
to be determined accurately.

Fig. 4 Common Emitter with Base -Collector Resistor Bias

26

resistance and economical emitter current, then:

VE
IE=

R 4
(16)

VBE = rn(InIE) +Vo (17)

VE=VE+VEE (18)

,

(19)'B
1 hEE

Vcc -VB
(20)

B

This sequence allows R1 to be found accurately.
Although on paper the above sequences look

laborious, if a programmable calculator is available, it is
possible to put all of them into program memory, and all
data in the data registers, then try different values of
resistors until optimum values are found. At this stage the
breadboard may be prepared, in the knowledge that the
values obtained will be close to those actually needed.
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How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please Orders should be
sent to: ETI Book Service, PO Box 79, Maidenhead, Berks. All prices include P&P.

BEGINNERS
Beginners Guide to Electronics squires £2.65
Beginners Guide to Transistors Reddihough £2.65
Electronic Measurement Simplified c Hallmark £2.20
Electronics Self Taught Ashe £4.40
Beginners Guide to Integrated Circuits Sinclair £3.15
Principles of Transistor Circuits 5. Amos £4.75
Understanding Electronic Circuits Sinclair E4.10
Understanding Electronic Components Sinclair £4.10
Beginners Guide to Radio King E3.15
Beginners Guide to Audio Sinclair £3.10

:=COOKBOOKS''
TV Typewriters Cookbook £7.75
CMOS Cookbook E8.20
Active Filters £11.30
IC Timer Cookbook £7.50
IC Op -Amp Cookbook £10.00

Video Cookbook £7.00
TEL Cookbook £7.55

=APPLICATIONS
Advanced Applications for Pocket Calculators 1 Gilbert £4.20
Build Your Own Working Robot n Reisman £3.70
Electronics and Photography R. Brown £2.30
Fire and Theft Security Systems B Weis E2.0C
How To Build Proximity Detectors and Metal Locators J. Shields E3.90
How To Build Electronic Kits Capel £2.10
Linear Integrated Circuit Applications G. Clayton £5.40
Function Circuits Design & Applications Burr Brown E15.95
110 Electronic Alarm Projects R. M. Marston £3.45
110 Semiconductor Projects for the Home Constructor R. M
110 Integrated Circuit Projects for the Home Constructor R. Marston £3.25

110 Thyristor Projects Using SCRs R. M. Marston £2.95
Handbook of IC Circuit Projects AO, £2.30
Practical Electronic Project Building Ainslie end Colwell £2.45

=TV AND HI-FI

Marston E3.25

Audio Handbook G King £6.50
Cassette Tape Recorders 1. Earl £5.25
Solid State Colour TV Circuits G. R. Wilding £6.35
Hi-Fi Loudspeakers and Enclosures Cohen E8.20
How To Build Speaker Enclosures Badmateff £3.90
Master Hi-Fi Installation King £2.80

=LOGIC
Logic Design Projects Using Standard ICs J. Wakerly £5.10
Practical Digital Design Using ICs 1. Greenfield E12.50
Designing With TTL Integrated Circuits Texas Instruments £9.05
How To Use IC Circuit Logic Elements 1. Streater E3.65
110 COSMOS Digital IC Projects for the Home Constructor R. M Marston £3.20
Understanding CMOS Integrated Circuits R. Melen £4.00
Digital Electronic Circuits and Systems R. M. Morris £3.50
MOS Digital ICs G. Flynn E5.10

-COMPUTING
Microprocessors and Microcomputers B Soucek £18.80
Microprocessors D. C McGlynn £8.40
Introduction to Microprocessors Aspinalt £6.40
Beginners Guide to Microprocessors E9.70
Beginners Basic Gosling E3.35

OP -AMPS
Applications of Operational Amplifiers Graeme (Burr Brown) £8.30
110 Operational Amplifier Projects for the Home Constructor R. M Marston £2.95

Experiments With Operational Amplifiers Clayton E3.40
Designing With Operational Amplifiers Burr Brown £16.65

Operational Amplifiers Design and Applications G. Tobery (Burr Brown) £7.40
Op -Amp Circuit Design & Applications l Corr £4.00

TEST INSTRUMENTS

The Oscilloscope In Use Sinclair £3.10
Test Instruments for Electronics M. Clifford E2.40
Working With the Oscilloscope A Saunders £1.95
Servicing With the Oscilloscope G. King £5.60
Radio Television and Audio Test Instruments King £5.90

-.SERVICING

Electronic Fault Diagnosis Sinclair £3.20
Rapid Servicing of Transistor Equipment G. King £2.95
Tape Recorder Servicing Manual Gardner Vol. I: 1968-70 E8.50

Vol. 2: 1971-74 £8.50
FM Radio Servicing Handbook King E4.80

-COMMUNICATIONS
Communication Systems Intro To Signals & Noise B. Carlson E7.50
Digital Signal Processing Theory & Applications L. R. Rabiner £23.80
Electronic Communication Systems G. Kennedy £8.50
Frequency Synthesis. Theory & Design Mannassewituh E23.40
Principles of Communication Systems H. Taub E8.10

THEORY

Introduction to Digital Meting Bogner £10.20
Transistor Circuit Design Texas Instruments £9.35
Essential Formulae for Electrical and Electronic Engineers N. M. Morris £1.65
Modern Electronic Maths Clifford £6.70
Semiconductor Circuit Elements T. D. Towers E6.40
Foundations of Wireless Electronics M. G. Scroggie £4.45
Colour Television Theory Hudson E6.20

REFERENCE

Transistor Tabelle (Includes physical dimensions) E4.10
Electronic Engineers Reference Book (Ed. 4) L. W. Turner £27.70
Solid State Circuit Guide Book B. Ward E2.25
Electronic Components M. A. Colwell £2.45
Electronic Diagrams M. A. Colwell £2.45
Indexed Guide to Modern Electronic Circuits Goodman E2.30
International Transistor Selector T.13. Towers £6.00
International FET Selector T. D. Towers £4.35
Popular Valve/Transistor Substitution Guide E2.25
Radio Valve and Semiconductor Data A. M. Bell £2.60
Master Transistor/Integrated Circuit Substitution Handbook £5.60
World Radio TV Handbook 1978 (Station Directory) E8.00
Radio, TV and Audio Technical Reference Amos £24.85
TV Technicians Bench Manual (New Ed.) Wilding £5.10

_MISCELLANEOUS
Integrated Electronics 1. Milman £7.90
Microelectronics Hallmark £3.90
Practical Solid State DC Supplies T. D. Towers E6.20
Practical Triac/SCR Projects for the Experimenter R. Fox £2.25
Printed Circuit Assembly Hughes & Colwell £2.45

Fallen behind recent advances?
Just starting out?
Need a decent reference book?
ETI Book Service provides an easy
way of getting your hands
on the right title.
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QUARTZ LCD
5 Function
Hours, mins., secs.,
month, date, auto
calendar, back -light,
quality metal
bracelet.

£6.65
Guaranteed same
day despatch.

Very slim, only
6mm thick.

QUARTZ LCD
ALARM 7 Function
Hours, mins., secs.,
day, date, alpha day,
back -light, auto
calendar.
Adjustable stainless
steel bracelet.
Only 9mm thick.

£18.65

Guaranteed same day
despatch.

SOLAR QUARTZ LCD
Chronograph
6 digit, 11 function.
Hours, mins., secs.
1/100, 1/10 secs.,
mins.
Split and lap
modules.
Auto calendar and
back light. .

Powered from solar
panel with battery
back -up -

£13.65
M9

HANIMEX
Electronic
LED Alarm Clock

Features and Spec hcat,ori
Hour/minute display. Large LED display with
p.m. and alarm on indicator. 24 Hours alarm with
on/off control. Display flashing for power
indication. Repeatable 9.minute snooze. D.
bright/dim modes control. Size: 5.15" x 3 IL
2.36" 1131mm k 11mm x 60mm).
Weight: 1.43 lbs 10.65 kg).

£8.65 Thousands sold)

Guaranteed same
day despatch.

M13

QUARTZ LCD
7 Function
Hours, mins., secs.,
month, date, auto
calendar, back-
light, seconds
STOP WATCH.

Guaranteed same
day despatch.

Very slim, only
6mm thick.

QUARTZ LCD Alarm
Chronograph with Dual
Time Zone Facility

Constant LCD display or
hours and minutes. plus
optional seconds or
date display, plus day
of the week and am/pm
indication.
Perpetual calendar, day,
date, month and year.
24 hour alarm with on/
off indication.
1/10 second ch rono 
graph measuring net,
lap and first and second
place times.
Dual time zone facility
night light.
Only 9mm thick.

£24.65 11MG
ar"

SEIKO Alarm Chrono
LCD, hours, mins.,
secs., day of week,
.month, day and date,
24 hour Alarm, 12
hour chronograph,
1/10th secs., and
lap time. Back light,
stainless steel,
HARDLEX glass.

List Price £130.00

METAC PRICE

£105.00

M10

QUARTZ LCD
Ladies Slim Bracelet
5 function.

Hours, mins., secs.,
day, date and back
light and auto
calendar.
Elegant metal
bracelet in silver or
gold.
State preference.

£15.95
Guaranteed same day
despatch.

M14

QUARTZ LCD
11 Function SLIM CHRONO
6 digit, 11 functions.
Hours, mins., secs., day,
date, day of week.
1/100th, 1/10th, secs.,
10X secs., mins.
Split and lap modes.
Back -light, auto
calendar. Only 8mm
thick.
Stainless steel bracelet
and back.
Adjustable bracelet.

Metac Price

£12.65 Thousands sold,
Guaranteed same day despatch. M3

SOLAR QUARTZ LCD
Chronograph withAlarm
Time Zone Facility
Constant LCD display of
hours and minutes, plus
optional seconds or
date display, plus day
of the week and amrpm
indication.
Perpetual calendar, day.
date, month and year.
24 hour alarm with on/
off indication.
1/10 second chrono-
graph measuring net,
lap and first and second
place times.
Dual time zone facility
night light.
Only 9mm thick

£27.65

SEIKO Chronograph
LCD, hours, mins.,
secs., day of week,
month, day, date,
12 hour chrono-
graph, 1/10th secs.
and lap -time.
Back light, stainless
steel water resistant,
HARDLEX glass.

List Price £85.00

METAC PRICE

£68.00

M11

QUARTZ LCD
Ladies 5 Function
Only 25 x 20mm and
6mm thick.
5 function. Hours,
mins., secs., day, date
and back light and
auto calendar.
Elegant metal
bracelet in silver or
gold.
State preference.

£9.95
Guaranteed same day
despatch.

Nen

M15

HOW TO ORDER
Payment can be made by sending cheque, postal order, Barclay, Access or American Express card
numbers. Write your name, address and the order details clearly, enclose 30p for post and packing
or the amount stated. We do not wait to clear your cheque before sending the goods so this will
not delay delivery. All products carry 1 year guaranteee and full money back 10 day reassurance,
Battery fitting service is available at our shops. All prices include VAT.

Trade enquiries: Send for a complete list of trade prices - minimum order value E100.
Telephone Orders: Credit card customers can telephone orders direct to Daventry or Edgware Rd.,
24 hour phone service at both shops: 01-723 4753 03272-76545.

CALLERS WELCOME
Shops open 9.30 - 6.00.

QUARTZ LCD
ALARM 6 Function
Hours, mins., secs.,
month, date, back-
light, 24 hour
ALARM.
Adjustable stainless
steel bracelet.
Only 9mm thick.

£12.65

Guaranteed same
day despatch.

M4

QUARTZ LCD
Alarm Chrono
22 function, 6 digit.
Hours, mins., secs.,
date, day of week,
stopwatch, split time,
alarm, second watch 
(dual time), back-
light
FRONT BUTTON
OPERATION.

£22.65
Guaranteed same
day despatch

METAC imr PRICE

11111

araiah,

,[151Wij

SOLAR QUARTZ LCD
5 Function
Genuine Solar MEM
Solar panel with
battery back-up.
Back light and auto
calendar.
Hours, mins., secs.,
day, date.
Quality metal
bracelet.

£ 9.95
Guaranteed same
day despatch.

M12

DIGITAL
LED CLOCK

Automatic brightness control. Weekend
alarm cancel.

Features 'and Specification:
Hour/minute display.- Large LED display with
p.m. and alarm on indicator. 24 Hours alarm with
on -off control. Display flashing for power loss
indicator. Repeatable 9 -minute snooze. Auto-
matic hnohtness control. Weekend alarm cancel.

£10.95

Guaranteed same day
despatch.

M16

IllEtaC ELECTRONICS
& TIME CENTRES

North & Midlands
67 High Street, DAV ENTRY

Northamptonshire
Telephone: 03272 76545

South of England
327 Edgware Road

LONDON W.2
Telephone: (01) 723 4753
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20 x 20 WATT STEREO AMPLIFIER
Viscount IV unit in teak simulate cabinet Silver finish rotary controls and
pushbuttons with matching fascia, red moms indicator and stereo jack
socket Functions switch for 'Inc magnetic and crystal pickups, tape tuner
and auxiliary Rear panel features two mains outlets DIN speaker
and input sockets plus fuse 2000 watts RMS 40a40 watts peak
For use with 8 to 15 ohm speakers f29.90

12 50 p&p

30x30 WATT AMPLIFIER ,:.,-,,... "°'w .""777-;:$
IN KIT FORM
For the experienced constructor coin
plete in every detail, same facilities
as Viscount IV. but with 3000 output 4..4
6060 watts peak For use with 4.15
ohms speakers

&P

f29.00 f2 50

SPECIAL OFFER
30 x 30 WATT AMPLIFIER KIT
with BSR P200 belt drive
deck and Shure
M75 cartridge.

f55.00
+ p&p £5.00

EMI SPEAKER BARGAIN
Stereo pair 350 kit System consists of
13" x 8" approx woofer with rolled
surround: 21/2" approx Audas tweeter.
crossover components and cum!
diagram. Frequency response 20 Hz
to 20 KHz. Power handling 15 watts HMS
20 watts max
8 ohm impedance

f14.95
Per stereo pair
 (1.40 p&p

BSR P200
Belt drive chassis turntable unit semi f24.95
automatic. cueing device. p&p (2 55

A D.C. OEM 30 Mk III Magnetic Cartridge
to suit f7.75

GARRARD DECK
MODEL CC 10A
Record changer with cueing device
Hied with stereo ceramic cartridge
ready to fit into your own plinth

f7.95 Pup f2 00 Size 12-x 89.'

BSR Manual single play
record deck with aulo

return and cueing lever lined with stereo
ceramic cartridge 2 speeds with 45 r p vii
spindle adaptor ideally suited trOM home

of "01°J C f 10.95
use

irs'"

SANYO Nic/cad battery, with
mains charger equivalent m
size and replaces 4 SP11
type baits. Size 334"x 1 1/4"
x 2" approx

f 7.50
P*11

(1 50p

BARGAIN FOR
PERSONAL
SHOPPERS ONLY
Altone UA4
Stereo System

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

complete with speakers.

Microtassette Recorder
Pocket size -home or office use or
when travelling

Battery operated fluorescent
camping lamp.
Runs off 8 U2 batteries

f34.95

f13.95

f4.50

Mullard
AUDIO MODULES IN
BARGAIN PACKS
CURRENT CATALOGUE

PRICE SlillmeAT OVER ant'
PER PACK ffs0011011.111r,

SEE OUR PRICES
PACK I 2 x 11,1173 lOw RMS output power audio
amp modules. + 1 LP1182/2 Stereo pre imp for
ceramic and auxiliary input

OUR PRICE 115
p*p 1 00 -w

2 PACK 2 2 x LP1173 10w RMS output power audio
amp modules 1 LP1184/2 Stereo pre amp for
magnetic. ceramic and auxiliary inputs

illUS. p.f,p (1 00
OUR PRICE £7.45

AVAILABLE ALSO TO PURCHASERS OF THE 10 ' 10 AMPLIFIER KIT

10 + 10 AMPLIFIER KIT
An opportunity to buy a 10 watts per channel stereo
amplifier kit which is suitable for use with a ceramic
cartridge The amplifier utilises proven Mullard modules and
is available at a very competitive price The amplifier kit
comes complete with instructions and includes a Mullard
LP1183 stereo preamplifier module, two LP1173 power
amplifiers with integral heatsinks, a power supply.
Zobel networks. front and back mounting panels, a finished
fascia panel, all control potentiometers (bass. treble.
volume and balance), switches, input, output and headphone
sockets. wire, and an easily assembled wrap around cabinet
to house the finished unit

Size approximately
9'." 8'." x 4"

LED 5 function men s digital watch
stainless steel linish
LCD 5 function men s duplal watch
stainless steel 'push

P&P f205 £11.95

LCD 8 Function CHRONOGRAPH men s digital
watch. stainless steel finish
POCKET CALCULATOR. With LEO display memory
and percentage key

AM/FM DIGITAL CLOCK
RADIO Accurate 4 Digit
Electronic Clock with Vz" LE n
display Buzzer and
snooze timer

NMI
f11.95 Illsi*

125 Watt Power Amp Module

Mains power supply for above unit

MULLARD Built power supply

OECCA 20v. Stereo speaker kit comprising
2 8" approx bass units  2 lk's" appro.
tweeter inc crossovers

VIDEOMASTER Super Score TV Game
with pistol mains operation

f5.95
f6.95

f12.95

f2.95

f13.95
f3.50
f1.50

f20.00
f14.95

PORTABLE RADIO/CASSETTE RECORDER. AM/ FM with dirk
LW MW. SW, VHF mains/battery operation f41.95
VIDEOMASTER COLOUR
SHOT TV GAME
Choice of three games -Football. Tennis
ar,r1 Squash Ready to play -one or Iwo
players MAINS OPERATED OPPORTUNITY AT f9.95 ONLY

ACCESSORIES
Suitable mains power supply pans,
consisting of mains transformer. bridge
rectifier. smoothing capacitor and set
of rotary stereo controls for treble.
bass. volume and balance

plus it 50 p&p

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

50 WATT MONO
DISCO AMP

£29.95
Size approx 13%" x 5vs" x 63/4"

50 watts rms. 100 waits peak output. Big features include two disc
inputs. both for ceramic cartridges. tape input and microphone input
Level mixing controls fitted with integral push-pull switches Independent
bass and treble controls and master volume.

Two Way Speaker Kit
Comprising of two 8"x 5" approx
4 ohm bass and two 31/2" 15 ohm mid
range tweeter with two
cross -over capacitors.L

per stereo pair
plus (1 50 p&p

708 100 WATT
MONO DISCO AMP
Size approx
14" x 4"x 101/4"
Brushed aluminium
fascia and rotary controls
Five vertical slide controls. master volume.
tape level, mic level, deck level, PLUS INTER DECK FADER
for perfect graduated change from record deck No 1 to
No 2. or vice versa Pre lade level control 70 wan
IPFL1 lets YOU :sear next disc before lading 140 wait peak f57
it m VU meter monitors output level p&p f4 00
Output 100 watts RMS 200 watts peak 100 watt £65

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

ACTON: Mail Order only. No callers
ALL PRICES INCLUDE VAT AT 121/2%

All items subject to availability. Price correct at 4/4/79 and sublet! to
Change without notice

For personal shoppers only

DUO II SPEAKERS

Attractive teak finish. modern design,
incorporating 2 speaker units -8"
approx woofer and 2'2" approx
tweeter 45 to 1800 Hz Impedance
8 ohms Power 15 watts RMS.
20 watts max Per s.ereo parr

f17.00

FOR PERSONAL SHOPPERS ONLY

Price f10.95
Size approximately 47" x 151/2" x 15"

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

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 OUTSIDE UK
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TUNER -AMPLIFIER

STEREO FM MW t

This Hi-Fi DIY project brings you 70 watts per channel of your favourite jingles from a
high quality tuner -amplifier designed to ETI's stringent specifications. VFET power
amp and digital tuner put this unit in the top bracket of today's listening.

SYSTEM 8000 was designed in an
attempt to answer the problems of
two groups of people. Those desiring
the highest quality of music
reproduction without all the
unnecessary expense of unwanted
'frills' and those people wanting to
build their own hi-fi to the highest
standards available.

The tuner -amplifier, or receiver,
has made a good market for itself
since changes in the tax laws some
years ago began to make it more
economic. Putting everything in one
box is an attractive cosmetic
proposition too as interwiring can be
eliminated entirely. Flexibility need
not be sacrificed.

An important part of the design
brief for this unit was to include -
where relevant to improvement in
quality - the latest advances in the
field. Accordingly a FET power amp,
various tuning and digital frequency
read-out can all be found behind the
fascia. In addition the design is
'remote -control ready' but more of
that later.

Ins And Outs
The final preamplifier design was
decided upon only after much heated

30

discussion. The case for good filters
has been iterated many times, and
need not be stated again here.

Those included here, of 1 2dB, are
designed for minimum phase error
and are in fact never out of circuit -
their turnover is simply shifted
beyond the audio range. This means
that the rumble filter blocks sub -sonic
signals which would otherwise cause
undesirable effects at the speakers.

A mono control is included -
mainly for FM listening in difficult
conditions.

The tone controls are the active
Baxandall type, giving 12db of cut
and boost at 50 Hz and 10 kHz.
Careful attention was paid to ensure
that this stage would not be
overlooked by sudden musical peaks,
and the gain has been distributed in
such a way as to avoid this. The
position of the volume control before
the tone controls also helps.

The balance control is
incorporated into the final gain stage,
giving a high degree of positional
adjustment.

Getting Taped
Of particular importance are the
tape -recorder facilities, reflecting the

growing usage of the tape -recorder
as a hi-fi medium. Two inputs are
provided, with comprehensive
switching between them. Each
input/output has it's own preamp,
with adjustable level controls,
enabling virtually any tape -recorder
to be used with the System 8000.
Use of the dubbing switch permits
information to be transferred from
tape -to -tape whilst listening to
another input - and use of this
switch, and its associated socket,
breaks the connection between
inputs, and tone controls. Thus a
quadraphonic unit, or graphic
equaliser, may be introduced here.

The auxiliary input feeds direct to
the rumble filter.

The magnetic input is an example
of where discrete devices surpass
ICs. The vital design criterion for a
magnetic preamplifier are accurate
equalisation, large overload margin,
a high signal-to-noise ratio, and low
distortion. The qualities of the
particular design employed should
satisfy the most critical of listeners.

The tuner reflects as much as
possible of current thinking.
However, there are constraints for a
kit -based project, not least being able
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PROJECT

to ensure supply of the devices
employed.

The prototype has been revamped
twice following the sudden
non -availability of certain devices
(-one more argument for using
discrete transistors wherever
possible).

Another constraint is difficulties
with alignment, making the use of a
pre -aligned tuner head essential. For
reasons of flexibility, varicaps are
used to tune both FM and AM.

Head Start
The FM tuner head is a dual MOSFET
design with three -tuned stages.
Sensitivity is good, image rejection
adequate, and strong signal handling
excellent. The use of varicaps has
permitted the introduction of an
interesting option - a tuneable
preamplifier, to be fixed to the aerial,
and deriving tuning volts and AGC
volts from the System 8000. The
design uses a further five MOSFETS
and tuned stages, raising the
tuner -head performance from the
good to the superb.

Details of this innovation will be
published at a later date, and

An internal view showing the PCB layout, showing the positions of the front panel
controls.

operation of the System 8000 is not
preamp dependant in the meanwhile.

The output from the tuner head is
fed to a complex filter and preamp
stage, and then to the FM IF IC, the

SPECIFICATION

CA3189. This device is a significant
improvement over the earlier
CA3089.

A double -tuned detector is used
for minimum distortion, and the AFC

POWER OUTPUT

THD &TID

FREQUENCY RESPONSE

- 70 watts RMS per chan-
nel into 8 ohm (higher out-
put is possible from a larger
transformer)
- 0.01 % at all frequencies,
and all levels
-± 1kb 20HZ-25kHZ

DISTORTION

19kHZ REJECTION
38kHZ REJECTION
IMAGE REJECTION
SENSITIVITY

- 0.05% or better at all
frequencies
- 65db
- 80db
- 50db
- 10V fora 30db S /N ratio

S/N RATIO - Better than 70db, all when using aerial preamp:
inputs IMAGE REJECTION - 100db

INPUT SENSITIVITY - 100my Aux, and phono IF REJECTION - 100db
3 mV tape variable AM REJECTION - 100db

TREBLE CONTROL -± 1 2db at 10kHZ SENSITIVITY - 0.5 uV for a 30db SN
BASS CONTROL -± 1 2db at 50 HZ ratio
HI FILTER - 1 2db, turnover at 10kHZ
LO FILTER - 1 2db turnover at 40 HZ AM
OVERLOAD MARGIN - better than 30db all in-

puts MW - 550-1640kHZ
LW - 180-250kHZ
IF - 470kHZ

FM SENSITIVITY - 5UV for a 20 db signal to
noise ratio

FREQUENCY RESPONSE - 20 HZ -1 5kHZ. ± 1db AGC RANGE - 70 db for a 10 db audio
SEPARATION - 45db at 1 kHZ change
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Fig. 1. The tape input circuitry of the System 8000 tuner
amplifier. Note that each input has its own preamplifier and this
gives the system greater flexibility than if the usual mixing had
been employed.

The circuit block is inserted after the filler stage in the
preamplifier circuitry.

A view of the front panel, showing the
mounting of the digital frequency read-out,
which serves both AM and FM. This circuit
block is to be featured in much greater
detail in next month's final part of the
System 8000 article. An LCD display was
rejected early in the design, due to its much
lower visibility.
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PROJECT. Tuner -Amplifier

1+
C151

IT 47u
77177 63V

036
BCX32

SPEAKER
CONTACTS

D9 r1N4004
I o

2 AMP
(CHASSIS MOUNTED) to

6181
4706

R180
100k

,T C150
4u7
63V

RELAY
SM2/700

60

C.

0

ID

C30
100n

C33

C35 
220n

C37
220n

031 
4700u +

C38 
4700u +

T

 THESE COMPONENTS ARE SOLDERED
DIRECTLY TO TABS OF SMOOTHING CAPACITORS
THREE CAPACITORS ON PRIMARY SIDE OF
TRANSFORMER TO BE MOUNTED DIRECTLY
TO TRANSFORMER TERMINALS
2 RECTIFIER BLOCKS ARE USED IN PARALLEL

3 AMP FUSES

+45V
..4=1 R

R178*
47k

R179
47k

I L
-45V

6 R

3 AMP FUSES

L

R71
33R 012

BD139

C154
R72 10n
2k2

R73
2k2

C1531

Dl C40 C152
30V 100n + 20n

C41T T -

CO
10

 9
0
11

ICI
7815

22

20

21

32

C43 C44
220n 220n
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220u
35V

THESE COMPONENTS ON MOTHER BOARD

=1 C45
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16V
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013
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RV16
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014
BC 1 09C

R76
1k0

R74
15k

R75
3k3

C46 1 D2
100n 12V

R78
15k
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Fig 2. (Above) the power supply and speaker protection components and associated
circuitry. Note that some components mount directly onto the main PCB and not onto
the separate PSU board.

Below: the power supply section, showing the screening and the special
transformer for the design.

voltage is used to alter the varicap
line rather than pull the oscillator.

The audio signal derived from the
FM IF passes through a low-pass
filter and then to the latest in
stereo -decoder IC's, a phase -lock
loop device based on the popular
MC1310. This new IC has increased
separation, very much lower
distortion and a high degree of pilot
tone suppression. Following this
stage with a multiplex filter block also
removes the 38 kHZ tone.

The Long And the Medium
The AM section has five wavebands,
medium and long.

Three stage tuning is used for
improved selectivity, and the use of
the CA3123 IC gives good sensitivity
and excellent AGC characteristics. A
discrete stage has been added to 10.
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Fig. 3. The stereo decoder section of the FM tuner. Excellent
results can be obtained from the KB4437 in this mode.
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C101
10u
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296

C99
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A front view of the tuner amp chassis with
the digital frequency meter and panel con-
trols in position, before mounting the fascia
in place.
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Fig. 4. Circuit diagram of the tone control network with scratch and rumble filters and
mono/stereo switch.
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PROJECT: Tuner -Amplifier

PARTS LIST

RESISTORS (all 1/4W 5% unless marked) C47,105,139,140 100n mylar
C48-51,60,61 33n mylar

R1,155 56k C52,53,83 470n mylar
R2,89,101 680R C55,57,137 140p polystyrene
R3 47R C58,78,84-87,142,190 100p polystyrene
R4,40,47,48 470k C62 1 n5 mylar
85,67,152,160,180 100k C66,141 56p polystyrene
R6,17,18,21,25,26,29,68,109,115,116,120,121, C68,71,122,126,136 270p polystyrene

148,149,154,171 4k7 C70,74,76 4u0 63V electrolytic
R7 270R C73 100u 6V electrolytic
88,49,50,60,74,112,147,164,162 15k C82,90 47n mylar
R9 68k C88 50p polystyrene
R10,83,85,88,92, 146 22k C91 1n0 mylar
R11,170 8k2 C92,95, 97 1 u0 16V electrolytic
R12,79,110,117,118,119,122,169,173 100R C96 6u8 16V electrolytic
R13,144 3k9 C102-104,106-111,119,120,
R14,137,141,151,168 33k 129,130,134,146-9,153,154 10n ceramic
R15,23,175 680k C112-114 22n ceramic
R16,24,33,35,42,61,66,82,102,103,177 1M C125 1n0 ceramic
R19,27 1M5 C127 10p polystyrene
R20,28 2M2 C145 50n ceramic
R22,30,55,57,59,124,128,133,135,142,156 10k C150 4u7 63V electrolytic
R31,32,34,36,41,53,54,64,72,73,111 2k2 C151 47u 63V electrolytic
R37,38,51,52 3M3
R39,178,179 47k
843,44,129,130,176 12k

SEMICONDUCTORSR45,46,69,76,81,113,127,132,158,165 1k Q1,5,7,9,11,13,19,21,25 BC179CR56,58,75,86,87,100,157,159,172,174 3k3 Q2 MPSA12R62 270k Q3,4,6,8,10,14-18,20,26,29 BC109CR63,90,99 1OR
Q12 60139'R65,80,143,153 2k7 Q22-24 8E395R70 6k8 Q27,28 8E256R71 33R Q30-32 BC556A877,84,140,150 1k5 Q33 BFR79R91 27R Q34,35,36 BCX32R93,131,134,139 150R Q37 25K134R94,114 220R Q38 25J49895,96,145,181 470R
D1 C3OV 400mWR97 4R7
D2 C12V 400mWR98 (1 watt) 4R7 D4-8 1N914R104,106-8 18k
VCD1 KV1210R105,123,126,136,138,161,163,166,167 330R IC4 CA3189E
IC5 CA3123EPOTENTIOMETERS IC2 KB4437RV1 1k ClI 7815RV2,4,11 470k

RV3,5,10 47k
RV6 5k INDUCTORS
RV7 20k L1 KACS4520A
RV8 4k7 L2 220K
RV9 100R L3 34342

L4 34343
CAPACITORS L5,7 6A6408

L6,8 1A350
C1 470n 16V tant. L9 18576
C2,56,94 470p polyester L10 CFUO5OP
C3 22p polyester L11 YHCS11100
C4 100u 3V tant L12,13 10mH
C5 27p polyester L14 BLR3107
C6 10u 3V tant L15 '12turns 24SWG
C7,98,99 10n mylar (wound on resistor)
C8,81 22n mylar
C9 220u 6V electrolytic
C11,39,65,59,63,67,89,100,101, VARIABLE CAPACITORS121.132.133.138,143.144 10u 25V electrolytic CV1,2,4 25pC10, 13, 16-18, 21, 23, 26,6, CV3,5 50p116, 118, 123 2u2 16V electrolytic
C12,15,20,25,69,72,79,80,161 8p polystyrene
C22,42,64,93 220u 30V electrolytic
C27-29 4n7 600V AC CERAMIC FILTERS

C30-34 100n 100V F1-3 CFSE10.7
C35,37,43,44,77,75,124,128,

131,152 220n 100V
C36,38 4700u 63V electrolytic MISCELLANEOUS Tuner Head VT02/3. 36-0-36 secondary
C40,46,160 100n 50V mylar transformer, metalwork to suit, 3A fuses with clips (4) relay ( ).
C41 10u 40V electrolytic
C45, 54 100u 16V electrolytic

ELECTRONICS TODAY INTERNATIONAL - JUNE 1979 35



0)

PROJECT: Tuner -Amplifier

VARICAP VOLTS

TO VARICAPS
ON TUNER HEAD
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/1777

Cl 7

VC3 240p
50P

Fig. 5. (above) circuit diagram of the AM tuner, based on the CA3123 chip with
its own internal RF amplifier.

Fig. 6 (right). Circuit diagram of the preamp section for the magnetic cartridge
input used in this design. The use of discrete components gives better quality
here than a corresponding IC circuit.
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Fig. 7. Circuit diagram of the FM tuner stage of the tuner /amp, built around the CA
3189E IC.

(Below) The digital frequency meter display and driver board.
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(Below). We suggest you lock yourself away for a fortnight to build this one.



enable a signal -strength meter to be
used, also shared by the FM An
infinite impedance detector gives
superior audio characteristics, and a
length of wire is used as an aerial, to
avoid all the adjustment problems
associated with ferrite -rods. The IF
uses a double -tuned ceramic filter for
good selectivity.

Use of a digital frequency readout
complements the advanced tuner
design, far more accurate than
mechanically strong scales. It
eliminates once and for all backlash!

There is one further switch, a
remote/local button. At some future
date it is intended that a remote
control facility is introduced, and
details will be published as soon as
the right method becomes available.

Quite a Switch
All input switches takes unused
signals to earth, avoiding stray
pickup. The whole system is largely
built on one PCB to avoid the bulk of
wiring normally associated with this
kind of project. However, for cosmetic
reasons, and anticipating remote
control, the tone controls, volume
and balance are an additional board,
and the digital readout another. The
power -supply components are also
on a separate PCB - supply wiring
to power amplifiers does not allow for
compromise!

Construction
Because of the complexity of a
project like this, we cannot
recommend it as a beginners
enterprise. Although only three PCBs
are employed, the sheer size of the
main one caused it to be held over
until next month. Accordingly we are
presenting the System 8000 in two
parts. Next month will conclude the

project with the component overlays,
alignment details, and, of course,
constructional notes.

The circuit details here are
complete, and if you don't intend to
use our boards you may as well get
started - good luck and don't call
us, we'll call you! A complete kit of
parts is being marketed for this
design - see Buylines for details.

ET1

Close up of the Hitachi power FETs on their heatsinks. Their presence lends something
special to the power amplifier.

A battery of fuses to protect your interests, and some healthy reservoir capacitors to
keep things smooth!

38

BUYLINES

All the parts for this project will be
available from UNI Electric Ltd,
182-184 Addington Road, South
Croydon, Surrey.

A complete kit of parts is
available for £175 aligned (or
£165 unaligned) including VAT
and postage. A metalwork kit is
available at £35 plus £2 postage
and a set of PCBs will cost you
£14.50 including postage.
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PROJECT: Tuner--Amplifier
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Fig. 8. The power amplifier stages of the system 8000 receiver. That strange little
symbol in the output stages is a power FET!

HOW IT WORKS
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363

SPEAKER A

SPEAKER B

Magnetic Cartridge
Q1 feeds a super Darlington, Q2, giving
low noise, and high overload threshold.

Q3 is a constant current source with
high AC rejection, and it is this which
gives the low distortion characteristics.

Auxiliary
No circuitry associated with this, feeds
straight through to the rumble filter.

FM Tuner
VTO3 is a prealigned twin head with a
10.7 MHz output. Q22 and Q23 form a
limiting stage, fed by a ceramic filter and
feeding a ceramic filter. LI enables the
precise tuning of the passband so that the
3 ceramic filters used can be 'tuned' for
minimum distortion. Q24 is a common
base configuration, in order that the
source input and output impedances bet-
ter match the third ceramic filter to the
CA3189. L3 and L4 form a quadrative
detector, the double tuning being
necessary for low distortion. AGC is
obtained from pin 15 and fed to the tuner
head (so that the mixer is not overloaded).
RVIO decides when AGC action starts.
RV 11 sets the mute, which can be
switched out. AFC is derived within the
IC, and is used to adjust the varicap volts,
rather than pull the FM oscillator - an
output on the tuner head feeds the digital
frequency display.

The audio output is fed to the active,
low pass filter stage, with 18 dB per octave

cut to remove 'birdies'. The output of this
is fed to the stereo decoder KB4437. RV6
is set for stereo, RV7 for the maximum
19kHz rejection. The output is fed
through a 19kHz and a 38kHz filter block,
to remove all unwanted signal.

AM Tuner
Signals are obtained from a wire antenna,
and fed to an active stage formed around
L5/L6, and Q27. This is fed to the internal
RF amp of the CA3123, which is tuned by
L7/L8. KVI210 is a triple varicap block,
two being used in the RF stages, and the
third tuning the oscillator coil L9.

The output of the internal counter is fed
by the double tuner coil to the IF amp
within the IC. The output is tuned to the
470kHz by the Ll I, and an infinite
impedance detector informed around
Q28. AGC is derived from the IF output,
and is used to control the RF amp.

No signal level facilities are included in
the IC, so the current drawn by the RF
amp is detected and amplified by Q29, and
fed to a signal strength meter. This is
shared with the FM signal strength out-
put, RV8 giving some adjustment. MW/
LW switching changes RF coil, and puts
the padding capacitor across the oscilla-
tor coil L9. CV3 may be used to adjust the
oscillator for correct positioning of the
LW band.

When the input is selected, all other
inputs are switched to earth. Selecting
FM/MW/LW switches the 15V power -

line, and hence the FM/AM on the digital
frequency display.

The output of these stages is fed to a
rumble filter (12dB per octave) formed
around Q15 - the output of which feeds
the tape switching network. Each tape
input/output has a unity gain (adjust-
able) stage, consisting of a super NPN
transistor. The output/input suit
standard impedance DIN.

After the switching is situated the
volume control. The output of the pot
feeds the mono switch which removes
power from the stereo LED, and combines
the L and R audio channels. This feeds a
12dB active scratch filter - note that
both the scratch and rumble filters are
always in the circuit, the turnover point
being shifted by adding capacitors. The
3M3 resistors ensure the same DC levels
across these capacitors, so that the
switching produces no shifts.

The tone control stage features an
active network placed around Q17. The
split collector load gives this a gain of two
(the position of the volume pot ensures
that this stage cannot be overloaded). The
output of Q17 feeds a 22k pot, dual ganged
and connected for adjustment of balance.

Q18 and Q19 form a variation on the
super NPN transistor, with a gain of six.
Thus the tone control board has a gain of
12, with distortion below 0.1%. The output
of this stage feeds direct to the power
amp.
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Your Own Complete
PERSONAL MICRO COMPUTE'
for only 1305.00 (VAT fT24 extra 8%)

THESE ARE THE FEATURES

 Standard Keyboard (ASCII Encoded)
 Ready Built 12" VDU Monitor (uncased)
 Complete Kit of Parts to construct a powerful

Microcomputer
 Full Documentation
 On Board PROM Programmer
 Tiny Basic Interpreter
 Programmable in Machine Code or Basic
 Powerful Motorola Software Available
 Additional options available as standard without

obsoleting any previous purchases
Such as: More Memory both ROM and RAM, Hard
Copy Printer, Floppy Dics, I/O User Ports and Software
for the above, i.e. Disc Operating System and Disc
Interactive Extended Basic.

ORDER NOW!! We take plastic or real money!!

CROFTON
Electronics Limited
35 Grosvenor Road, Twickenham
Middlesex Tel: 01-891 1923

********************4t,

Codespeed
PO Box 23, 34 Seafield Road, Copnor, Portsmouth P03 58J

ELECTRONIC MAIL ORDER SPECIALISTS
New. Full Spec. Devises

4 DIGIT LIQUID CRYSTAL DISPLAY. A super high contrast 4 digit non -multiplexed display
Nil height is 0 5" and the display is supplied with data and a special easy to solder, edge connector
ELM Car number 206
9 DIGIT DISPLAY. A 9 digit 7 segment gas discharge display Super. bright 0.25" high digits
With data only 75p. Cat number 310
POLARISING MITER MATERIAL. A lightly tinted polarising filter material, manufactured by

PolaroKI in 0 006" plastic film Any size cut, from 1 sq inch to a maximum area of 19" by 250
feet Our price - only 2p per square inch Catalogue number 701
DIGITAL ALARM CLOCK MODULE. A digital alarm clock mogul, complete with 0.5" LED
display. Just add mini transformer and time setting switches for fully functional clock. With data and
instruction, only EOM. Catalogue number 205
CALCULATOR KEYSOARDS. Two multifunction calculator keyboards Excellent key action Only
E1.00 the pair Cal number 101
MMIL214 CLOCK CHIP SNIP. A bulk purchase allows us to otter these digital clock chips et the
unbelievable price of only LI 99 each With data. Cat number 207
2102 MEMORIES. NOW at a new low price These MM 2102, 1024 bit static RAM s are offered for
only Slew Supplied with data sheet Cat number 102
25 MINIATURE DIODES. 25 miniature 153470 germanium chodes(600mA.35v) All brand new
What a bargain fat lost 2p each). 25 diodes for 00p. Catalogue number 401
P.U.T's. Four MEU21 Programmable Uni1unction Transistors (electrically 511/1111. to 256027) Lois
or uses long delay timers, oscillators phase controllers and many more With data and usage sheet
4 for SOp. Cat number 402
HIGH SPEED SWITCHING DIODES. 10 x 1 N41 51 high speed diodes Same at I N4148 but has
nrgher P I v 10 diodes for 35p. Cat number 403
 DIGIT LIQUID CRYSTAL DISPLAY. This calculator style L C 0 has 0 33" high digits with FL H
decimal points and overflow indicalor White digits on clear glass With data [2.115. Catalogue
number 302
S DIGIT LE.D. DISPLAY. A common cathode 6 digit 7 segment L E D display from Texas
$ nstruments Multiplexed with built in bubble magnifiers Digit height 0 1" EL Cat number 306
CALCULATOR CHIP. An MM5725 calculator chip offered for only El (not compatible won
ralculator keyboards offered as cat no 101) Order cat number 103
HEAT SINKS. Two types available En -equipment but in excellent condition Most still contain a
power transistor (condition unknown) Xmas tree type 192x66x35mInk catalogue number 705
20p each Rectangular type (130x63x32rnm1, catalogue number 706 30p each Due to the weight
of these items please ADD EXTRA 25p PER HEAT SINK for post and packing
10 HYBRID CIRCUITS. Now miniaturise your home produced PCB s with these 10 hybod circuits
each containing 8 resistors and 8 capacitors Useful values 10 hybrids for 50p Cal number 801
LED CLOCK DISPLAY. A superb 24 hour LED clock display with 0 8" high digits Display panel is
$nmmon cathode and non multiplexed A snip at only MOIL Cat number 204

Postage and Packing please add 25p

(Overseas orders add 60p1

Your satisfaction guaranteed on all items
New spring catalogue now available Send medium sued s a e for your free copy

FROM THE INVENTORS
OF MICROPROCESSOR

MUSICAL CHIMES
New price for the
original

CHROMA-
CHIME KIT
24 tune model!
Due to the fantastic
success of this product right
across the World we are able to offer it at

only £9.95 + 75p p&p
Comes complete with:

TMS1000 Micro * Fully prepared PCB
Superb cabinet * All semiconductors
All R's & C's * Loudspeaker

* Switches & pots * Socket & Hardware
* Fully detailed kit manual

TMS 1000N - MP0027A Micro-
computer chip available separately if
required. Full 24 tune spec device
supplied with data sheet and fully
guaranteed.

New low price only £4.95 inc. p&p
(Only present 24 tune repertoire currently available)

A COMPLETE KIT FOR THE

NEW MICRO
CHIME
This easy to
build kit includes:

TMS1000 Custom MPU Chip
Special purpose designed case
Fully drilled and legended PCB
All transistors, Resistors and Capacitors
Full set of mechanical parts
Smart fascia labels
IC Socket and Loudspeaker
Really Low Price!

only £8.95 + 55p P&P
ALL CHROMATRONICS PRODUCTS

SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-21 DAYS FOR DELIVERY

MIN MI MN INN ME NM NM MI
Please send me:

TO CHROMATRONICS. RIVER WAY, HARLOW. ESSEX UK

NAME

ADDRESS

I enclose cheque/PO value £
or debit my ACCESS/BARCLAYCARD account no.

Signature

CHIlOrtlriT110fIlei
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FEATURE

DESIGNER'S
NOTEBOOK
A monthly look at the notebook of ETI's chief design engineer, project editor Ray
Marston.

THE ETI PROJECT TEAM turns out an average of seven or
eight new designs each month. These range from simple
circuits such as 555 timer projects, which appear in our
sister journal Hobby Electronics, to fairly advanced designs
such as the Click Eliminator and the Ambush game that
appeared in recent issues of ETI. No matter how simple or
complex a project is, its actual circuit design invariably
evolves in the following sequence of four major steps.

1. The project is presented to one of the team's design
engineers in the form of a precisely defined design problem.

2. The designer postulates a solution to the design
problem.

3. The designer implements his solution in the form of a
practical wire -up.

4. The designer debuggs the bits of his circuit that are
not working correctly, and then completes his final circuit
design diagram.

First Steps
The debugging stage of the design sequence is the most
interesting of all, because it is the stage in which the designer
really learns valuable lessons about practical electronics. On
the one hand, he learns about the weaknesses of those
circuits that did not work quite as well as expected, and on
the other hand he learns about alternative circuits that give a
better performance than his original design. A good designer
always jots these hard -learned lessons down in a mental or
physical notebook, but then, regrettably, often keeps his
notebook locked away, for no one else to see.

Here at ETI we've decided to open up my personal design
notebook each month, and show you some of the lessons
that were learned during the development of various pro-
jects. We'll tell you about the strengths and weaknesses of
some of our published and unpublished designs, and try to
keep you up to date with new designs that we are deve-
loping. We are sure that all aspiring designers amongst you
will find the notebook worth reading.
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Precision Gating Of a 555 Astable Circuit

This month's first design problem came up during the design
of that Metronome. I was using a 555 chip in the astable
mode, as a tone generator, and needed to gate the circuit on
and off periodically via a narrow control pulse. One standard
way of doing this is to feed the control signal to the pin-2
'trigger' terminal of the IC, but I found that this method did
not give the fast switching action that I required.

PULSE
INPUT

R3
Vcc0 10.1

131 10k
R1 C3
4k7 100n

R2 RV1
220k 470k

C1
100n

555
TIMER

1,

1C2
T 100n

0
EXPANDED
PULSE OUT

OV
0

Fig. 1. Using a 555 chip as a tone generator. The control signal is
applied directly to the 555's timing capacitor.

The answer to the problem was to use the circuit of figure
1, in which the control signal is applied directly to the 555's
timing capacitor. When the control signal is at logic level 0,
the timing capacitor is discharged via D1 and R3, and the
astable is inoperative. When the control signal is at logic
level 1, D1 is reverse biased and the astable functions in the
normal way. This control system gives a very fast response,
providing that R3 has a value that is low relative to R1.

CMOS 555 Monstable Circuits

One of the jobs that I tackled this month was the design of an
R / C motor speed controller. In this circuit we generate a
fixed 1.5 ms pulse, compare it's width with that of an
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incoming 1-2mS pulse, take the difference between the
two signals, and then feed the resulting narrow pulse, which
has a width that is variable between 0 and 0.5 mS to a
times -40 pulse -expander circuit. The resulting pulse is then
used to switch power to an electric motor.

My first reaction to this project was to use the CMOS
circuit of fig 2 as the fixed 1 .5 mS pulse generator, but I

rapidly learned that it's pulse width versus supply voltage
characteristics made it totally unsuitable for this particular
application. The circuit was intended to operate over the

TRIGGER
INPUT

OV

R1
100k

RV1
100k
set 1.5mS

15n

IC1 IS CD4001

PULSE
OUTPUT

Fig. 2. A CMOS pulse expander circuit - not suitable for this
application.

supply voltage range 4 V to 6 V. When I tested the circuit, I

found that it's pulse width varied from +4% to -6% of a
normallised 5 V value over this voltage range, as shown in
the graph of fig 3.

+5%

-5%

-10%

,__.r....:.:".............._ 555 MONOSTABLE CIRCUIT

4%,
_tc,4,

os

-

5V
SUPPLY VOLTAGE: Vcc

6V

Fig. 3. Variation in pulse width against supply voltage for the
CMOS pulse expander.

I then tested the 555 monstable circuit of fig 4 to see
how well it performed at different supply voltages. I was
unable to detect any variation in it's pulse width over the
specified supply voltage range, as also shown in the graph of
fig. 3, so used this circuit as the 1.5 mS pulse generator in
the final version of the R /C motor speed controller.

Digital and Analogue Pulseaxpander Circuits

I developed both digital and analogue pulse -expander
circuits when designing the R/C motor speed controller. The
digital version of the expander is shown in fig. 5. Here, ICI is
a 555 astable, and IC2 is a CD4029 up/down counter that
is used in it's binary mode and is thus capable of counting in
16 steps. The output of the counter is taken from the 'carry
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TRIGGER
INPUT

PULSE
OUTPUT

R2
4k7

C3
1

Vcc
RV1
100k
set
1.5mS

R1
100k

C1
10n

ov

Fig. 4. A 555 monostable circuit - constant pulse width over
supplies of 4V to 6V.

PULSE
INPUT

R3
22k

DI

Fig. 5. A digital version of the pulse expander circuit.

NOTE:
ICI IS 555
IC2 IS CD4029
IC3 IS CD4011

0V

out' terminal, which is normally at the logic 1 state but goes
to logic 0 when the counter reaches it's maximum count in
the 'up' mode or it's minimum count in the 'down' mode
this carry out signal is also used to gate the clock signal via
IC3, and so prevent the counter from overspilling.

To understand the circuit operation, assume that the
counter has reached the empty state in the 'down' mode, so
that the carry out signal is at logic 0. When the input pulse
arrives at the circuit it sets the counter to the 'up' mode,
causing the 'carry out' pin to go high and enable the clock
gate: simultaneously, the 555 astable is set to a fast clock
rate via D1 and R3, so the counter clocks up rapidly for the
duration of the input pulse. If the component values are
right, the counter will be slightly short of it's 'full' state when
the input pulse terminates.

Terminal Count
When the input pulse terminates, it automatically sets the
counter to the 'down' mode, and enables the 555 astable to
clock at its normal slow rate via R1 -R2 and Cl, so the
counter then clocks slowly downwards until it eventually
reaches the 'empty' state, at which point it's carry out
terminal goes to logic 0 and completes the operating
sequence.

The output of the counter is thus an expanded version of
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the input pulse, but expands in a maximum of sixteen
discrete steps. The expansion ratio is proportional to the
'fast' and 'slow' speed ratios of the 555 clock generator.

PULSE
_71-1242LJT

o oi
D1

R1
4k7

C1
100n

Vcc
3

RV1
4706

R4
5k0 01

0
Vice

Fig. 6. An analogue version of the pulse expander circuit.

EXPANDED
PULSE OUT

component values are right, Cl will be short of the Vcc value
when the input pulse terminates.

When the input pulse terminates, C1 starts to discharge
via R2-RV1 and Q1. Eventually, when the C1 voltage falls
just below Vcc /3, the op -amp turns Q1 off via the flip-flop,
and the output of the circuit switches low. The operating
sequence is then complete.

The output of this circuit is thus an expanded version of
the input pulse, and the circuit has an expansion ratio that is
roughly proportional to the ratios of R1 and R2-RV1. Fig. 7
shows the practical implementation of this circuit, using a
555 timer chip. This is the circuit that was used in the final
version of the R /C motor speed controller. The fig. 5 digital
circuit was rejected purely on grounds of costs for this
project. Other designers may, however, find the circuit
useful in some applications. ET

OV

o PULSE
INPUT

The basic circuit of the analogue pulse expander is shown
in fig. 6. Assume at the outset of operations that Q1 is off, Cl
is discharged, and the circuit output is low. When the input
pulse arrives it starts to charge Cl rapidly via D1 and Rl. As
the C1 voltage rises above Vcc/ 3 the output of the circuit is
driven high via the op -amp, the flip-flop, and the non -
inverting amplifier: simultaneously, Q1 is driven on, but has
little effect on C1, since the values of R2 and RV1 are large
compared with R1, so Cl continues to charge via Rl. If the

467

R3
10k

02 RV1
2206 4706

CI
100n

555
TIMER

N 71

0
Vcc

,T
C3
100n

0
EXPANDED
PULSE OUT

1 C2

TlOOn
ov
0

Fig. 7. The circuit finally chosen for use in the radio control motor
speed controller.
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DEPT. ETI6, 56 FORTIS GREEN ROAD
MUSWELL HILL. LONDON N10 3HN
TELEPHONE: 01-883 3705
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7440 .17' 19' 74147 1.59'
7441 .70" 74149 1.38'
7443 .50' 55' 74150 1.08'
7445 .60' 74151 .67' .88'
7446 .60' 74153 .67' .48'
7447 .60' .87' 74154 1.31' 1.35'
7448 .16' .87' 74155 .67' .78'
7449 .87' 74156 .67' .78'
7450 .16' 74157 .67' 55*
7451 .16' .19' 74158 .52"
7453 .18' 74160 1=21' .99'
7454 .19' 74161 1.21' .65'
7455 .19' 74162 1.21' 1.85'
7460 .16' 74163 1.21' .65'
7470 .27' 14154 1.08' 1.15'
7472 .23' 74165 .78'
7473 .28' .29* 74166 1.1;2'
7474 .28' .29* 74168 1.85'
7475 .43. 74169 1.85.

°ARC 11VC110

74170
74173
74174
74175
74176
74177
74180
74181
74182
74184
74185
74188
74189
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199
74221
74240
74241
74242
74243
74247
74248
74249
74251
74253
74257
74258
74259
74266
74273
74279
74283
74290
74293
74395
74298
74365
74366
74367
74368
74386
74670

N
1.85'
1.41'
1.01'

.81'
1.01'
1.01'
1.01'
2.21'
.8r

1.81'
1.62'
2.97'
3.17'
1.21'
1.21'
1.21'
1.21'
1.21'
1.01'
1.18'
1.18'
1.81'
1.51'

LS
1.65'
.58'

1.05'
1.05'

2.99'

2.25'
.75'
.75'

1.85'
1.85'

1.05'
1.05'
1.05'

.99'

.25'
2.25'
2.25'
2.25'

.95'

.95'

.83'

.99'

.99'

.99'
1.80'

.35'
2.26'

.99'

.83'

.83'
1.05'
1.25'

.51'

.51'

.5r

.51'

.39'
1.85'

4000 .15' 4077 .21'
4001 .16' 4081 .21'
4002 .16' 4082 .21'
4006 .92' 4085 .92'
4007 .18' 4086 .92'
4008 .92' 4093 .81'
4009 .54' 4099 1.81'
4010 .54' 4502 .92'
4011 .15' 4508 2.46' Dynan* RAM4012 .18' 4510 1.07' 4116
4013 .48' 4511 .95' CPU's
4014 .92' 4514 2.70' 8080
4015 .92 4515 2.70' 6800
4016 .43' 4516 Tor 9900
4017 .81' 4517 4.10' E-Proor's UV4018 .92' 4518 .95' 1702AG
4019 .56' 4521 2.54' 27080
4020 .92' 4522 1.89' TriState Buffers
4021 .92' 4526 1.89' 811S95
4022 .92' 4528 .92' 811S96
4023 .18' 4534 7.12' 81LS97
4024 .615. 4536 3.74' 81LS98
4025 .18' 4543 1.62' 74365
4026 1.84' 4553 4.53' 74366
4027 .51 4566 1.51' 74367
4028 .70' 4583 1.02' 74368
4029 1.18' 4585 Tor Buffer"
4030 .56' La 8T26P
4032 1.08' SOCKETS 8728P4034 1.89' iTa...) 8195P4035 1.06' 8T96P4040 epin .10'

8797P4042 .70' 14pin, .12'
8T98P4043 .81' 16pot .13'

4046 1.06' 18pin .18' Interface
4049 20pin .20" 8212
4050 22pin .24' 8216
4051 .61' 24pin .26' 8224
4052 28pin .30' 8228
4053 Ai. 40po .44'
4054 1.29' Win Weep
4056 1.46' BP,. .23°
4059 5.18' 14pin .34'
4060 1.24. 16P,. .37'
4066 18pin .43'
4068 .21' 20pin .55'
4069 .21' 24pin .60'
4070 .21' 28pin .65'
4071 .21' 36pin .95'
4072 .21. 40pin 1.05'

Static RAM's
2102A (350ns)
21025-2 (65Ons)
2111A-1 (50Ons)
2112A-21250.0
21102 (350ns)
MM5257 (EMS4044)
2114 (450ns)
6810

OPTO
125 1+
TIL209 Red % .16'
TIL212 Yel X .20'
TIL216 Red X .20'
TIL232 Gre X .20*
X - High Brightness

1;

2.46'

1.05'

2.19'

.95'

2:64..:08078895+::
1.29' 1.15'

17-63

2.14' 1.90'
1.07 .96' .86'
8.10' 7.19' 6.75'
8.10' 7.19' 6.75'

12.3;5788225537

2.97' 2.52'

88..910.r

8255 s.sr
5.95° Rs ads
8.99'

81 series42.50* 7+0,,,,) 1 mA
4 5v. 65, 8v. 1206 15v

5'..''. All 30p' each
7"87° 78M series

+ (POS) 500mA
55. 6v, 85. 12v. 15v. 20v & 24v

'.., All 60p. each
Ig. 79M sorbs

78 swfros

1:. -(NEG) 500mA
55. 65. 85. 12v, 15v, 20v & 24v
PM asp. each

4- (POS) I A
5v 8v. 125, 15v, 180 6 24v

' eachAll Up
1.49' 79 sorbs

LM326N
LM345K
L129/30'31

CA3080
CA3130E
CA3140E
LM301AN

2.60'
8.10'

75
90
.37
.30
.73'LL..1,4334284NN

.99
LM380N .97
LM381N 1.73
LM382N 1.33
LM39009 .65
LM3909N .70'
SN76001N 1.02
SN76003N 2.32
SN76013N
SN760239

1.55
1.55

T8A810AS .90
TCA940 1.75

.90
1.35
3.78'

ZN459CT 3.54
ZN1034E 2.03'
21810406 8.43'
ZNA1166 6.75'

149, -INEGI IA The items shown in this advert am
55. 8v. 125, 155. 185 & 24v lust a small selection taken from

.1.4. All E1.00' each our new 78/ 79 Catalogue which
is now available It con. m,

uA723 (DILI .40' everything from Resistors to the2.21' 1200 1.88 latest in Micro -processors Don I

:::
2.35' LM304H

5.51' LM325N
6.29' price is only 40p (inc 45p

vouchers)delay

order your copy today. The
3.59' LM323K

10+ 50+ 100+
.10' .10'
.18' .16'
.18' .16'
.18' .16'

1+ 10+
TIL220 .16' .125'

.14. TIL224 Yel X .23' .21'

.14. T11228 Red X .23' .21'
TI1234 Gre X .23' .21'

50+ 100+
.125' .11'
.195' .17'
.195' .17.
.196' .17'

0L747 ti A741 NE555 111.209 TIL220
450,66.00* 5 for E1.00 4 for E1.00' 10 for E1.00 8 for E1.00*

V A.T inclusive prtcosil, others 12.5"/0.Export Customer. deduct V A T 2 27 from ' 1 9 from others
Postage and Peckis; 25p Trade and Export Inquiries most welcome. Hours 9.00 a.m. 5 00 p m
Now evadable our OR DERRING line, plot phone youworder through with your Access Of Barclaycard number and providing the order is received by 3.00 p.m.the components will
be despalched the same 4:P., (non tel order E 5.00)

COUGAR
LOW

REGULATED

I I. 1

,

A series of low
cost card -mounted regulated
power supplies offering a wide range of output
currents. Available fixed, variable or multiple output
with current limiting and short circuit protection
suited to O.E.M., Microprocessor and development
tions.

Please write for further information, illustrated leaflet
list to:-

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

COST

POWER
SUPPLIES

31
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voltages and
options

particularly
applica-

and price

I Your leading direct suppliers for: MICROSWITCHES
SWITCHES 8533 push to break 62p SPDT
ERG Dual in Line (Panel hole 0.25") SSUO1 button. lever 85p
One pole change over SDC1
42p. Two-SDC2, 78p. 3- CASTELCO RANGE For full range of switches.
SDC3 £1.08. On/Off 2 250V/1A l see pages 105-107 Catalo.
pole SDC2 42p. 4 pole 0.375" hole with long , Sue 9
SDS4 75p. 6p SDS6 white fixing ring unless
E1.08. 8p SDS8 E1.32. otherwise ordered
Multiple 1p 8 way No 2644 SP make 20p
DS16A1 8 98p. 2p/4W No. 3244 DP make . 37o
DS16A2 4 E1.08. No 2648 SP break E2Op

ROTARY MAINS
Lorlin MS 4 amp

No 3248 DP break £37p
.dap No 2634 SP on/off 20p

No. 3234 DP on /off 32p
WAVECHANOE Spare rings, each 2p
Loon CK series MBB con-
tacts TOGGLE 250V f 5A a c
1 pole 12W 37p; 2 pole Chrome finish
61,A/ 37p; 3 pole 4W 37p; 4 1011C SPST 56p
pole 3W 37p. 1016C SPDT 61p

1019C SPDT
RA Wafers BEM
1P 12W, 2P 6W 3P 4W, ceetre*uff 64P

409 DPDT 77p4P 3W. 6P 2W each 66p
Sub -Miniature 250V 2A

RA Shorting wafer, MBB ac
Rotating open circuit 66p Panel hole 0.25"

S7101 SPDT- . 63p
PUSH BUTTONS 57201 DPDT 84p

DPDTS7203Standard Sizethree
SSPIO, 250V 3A a c centre off 84p
push on. push off S7205 DPDT biased
panel hole 0.5" 59p each side . £1.20
SSP11, as SSP10 S7207 DPDT biased
push to make . 62p one side £1.20
Sub Miniature250V 0 5A S7211 SP 3 -way E1.20

S7301 3PDT E1.42
8531 push to make 62P S7401 4PDT E1.80
VAT add 896 on all items except those marked 0
which carry 12V4% Prices subject to alteration without
,nor notice. Discounts non allowable on Access or
o',0,claycard

''
We pay
postage

In UK on CWO orders list
value E5 and over. If under.
add 27p handling charge

 We give
discounts

on C. 0 orders only

go/ on orders list value
'',7 ,0 EIO ratm

III orders list MN
10% E25 or iwe.

 We stabilise
priCeS

by keeping to our printed
price lists which appear but

or four times a year.

 We guarantee
all products brand new,
clean and to maker's spec
No seconds, no surplus

 WE WILL SEND YOU
OUR 120 -PAGE
CATALOGUE No. 9
FREE ON REQUEST.

Comprehensive intor-
motive, very well producedDistributor: Louth Transformer Co., Peppin Lane, Fotherby,

Louth, Lincs. ELECTRO ALOE LTD
Write. phone or call for your
free copy, together with
latest price list.

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

Dept. 811.6, 28 St. Judea Road, Englefield Green, Egham, Surrey TW20 OH B.
Phone Egham 3603 Telex 264475
Northern Branch (Personal shoppers only 680 Burnage Lane. Burnage. Manchester
M19 INA Phone (0611432 4945
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electronics today
What to look for in the July issue: On sale June 1st

TELETEXT BOX
ETI goes Teletext next month. A full spec design
including full colour and double height characters.
Remote control is by ultrasonics, so there is no need
to move from your armchair to change the page. The
circuit is based upon the Mullard chip set - long
awaited that is.

Emphasis has been placed upon ease of con-
struction - the PCBs are plated through and silk
screened and everything mounts to the board. With
all this offer and with commercial units running at
£200 plus you'd expect this kit to cost the earth
would you not? Well it will set you back under £160
complete and we don't think that's bad! Don't miss
this.

POLYPHONIC KEYBOARD CONTROLLER

We've struck the right chord here. Give up those one
note wonders and take up polyphonics - you can't
get arrested for it and it'll make your oscillators
warble for joy. Play away up to 8 times simult
aneously and don't feel guilty about it!

100,,

ICI

2

2k2

FORTY
CMOS
CIRCUITS

(.9V)

14

16 15

7

2

TRANSISTOR SOCKET

-----,VVV` 
1 SOH

Another family size, bumper
bundle of goodies from our bionic
project editor, Ray Marston. In
past issues he's covered 555s
and 741s. This time it's the turn
of CMOS circuits. He's got forty,
yes forty, of the little beauties
for you. You can't afford to miss
them.

ELECTRONICS TODAY INTERNATIONAL - JUNE 1979

EDS

SOIL MOISTURE INDICATOR
Don't drown your Dahlias. The most
common cause of premature plant death
(murder) in the home is over -watering. If
you don't want the Sweeney hammering on
your door in the middle of the night, we
strongly suggest that you build this
moisture indicator. Think of it as a
happiness guide for your busy Lizzie.
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MAINS
SEEKER
ETI's latest offering to the DIY person: a mains seeker that will find wires that other
seekers can not trace.

IF YOU HAVE EVER done a complete
or partial rewire of a house, or have
found yourself lumbered with jobs
like drilling holes or knocking
masonry nails into interior walls,
you'll appreciate just how useful and
reassuring it can be to know exactly
where live mains wiring is hidden
beneath the wall plaster. ETI's mains
seeker is designed to help give you
that reassurance and will help you
trace those hidden wires that most
other 'seekers' can not find. No
licence is needed to operate the
device.
BFO Mains Seekers
There are two basic types of
mains -seeking device. The most
common of these is the BFO
metal -detecting type of unit. Fig. 1
shows the circuit diagram of one
simple version of this type of device,
which in this case is supposed to be
used in conjunction with a hand-held
pocket radio. The fig. 1 circuit is a
simple L -C oscillator, tuned to about
120 kHz. Coil L1 is a long -wave
aerial coil, wound on a ferrite rod.

In use, the fig. 1 circuit and the
radio are both turned on and held
close together. Their controls are
then adjusted to obtain a beat note
from the receiver. When any kind of
metal comes near the end of the L1
ferrite rod it causes the inductance of
the coil, and thus the frequency of
the oscillator and the tone of the beat
note, to change. Metal that is buried
beneath plaster can thus be located
by simply moving the above ferrite
rod and radio slowly across the
'search' area of the plaster.

The BFO type of mains seeker is
very good at locating old-style wiring
that is shrouded in metal conduit,
and old style metal plumbing, but is
not very good at locating unshrouded

46

cables or cables that are shrouded in
modern plastic conduit. The wise
handyman is never the less advised
to build one of these simple units,
but to build the new ETI mains
seeker as well.

The Ell Mains Seeker
The theory behind the ETI mains
seeker is quite elementary. All
current -carrying wire generates a
magnetic field about itself. Wiring

that is carrying mains current
generates a magnetic field at mains
frequency and the intensity of the
field is proportional to the magnitude
of the current being carried. Mains
currents above a hundred milliamps
or so generate quite significant
magnetic fields, so live mains wiring
can easily be traced by applying it to
a load (switching on the lights; etc),
and then using a field -detecting and
indicating instrument to trace the
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PROJECT

Ll
LONG -WAVE
AERIAL COIL
ON FERRITE
ROD

Fig. 1. Circuit diagram of one simple version of a BFO metal
detector.

HOW IT WORKS
THE ETI MAINS SEEKER works by
detecting the weak magnetic field of any
current -carrying mains wiring and
amplifying this signal up to a level that is
adequate for driving a magnetic earpiece.
The unit uses a telephone pick-up coil to
detect the magnetic field.

IC1 is a type -741 op -amp, biased for linear
operation from a single -ended supply via
potential divider R2 -R4, which has its
junction decoupled to AC via C1. The
op -amp is configured as a variable -gain
inverting amplifier, and directly drives the
Q1 -Q2 complementary emitter follower
output stage which is used to drive a
magnetic earpiece via limiting resistors R7
and R8 and via C2. Components R5, D I, D2
and R6 are used to bias Q1 and Q2 into the
linear mode. Note that the Q1, 2 stage is
incorporated in the negative feedback loop
of the op -amp.

The input to pin 2 of the op -amp is
derived from a telephone pick-up coil,
which is highly sensitive to magnetic fields
and typically has an impedance in the order
of 1k to 5k. The overall voltage gain of the
circuit is approximately equal to the ratio of
this impedance to that of the RI -RV1
negative feedback network and typically
can be varied from near unity to about 50
dB via RV1. This degree of gain is sufficient
to produce strong audible signals in the
earpiece even from quite weak magnetic
fields in the vicinity of the pick-up coil.

TELEPHONE
PICK-UP
COIL

INPUT

RV1

GAIN

R1
CC 4k7 R2

4k7

v -c
SKT1

RV1

0 4k7

CI R4
,00u 4k7

IC

7

10k

01

D2

R6
10k

01

R7
1OR

R8
1013

02

SW1

C2

SKT2

MAGNETIC
EAR -PIECE

-r

NOTE:
IC1 IS 741
01 IS BC1848
02 IS BC2148
018.132 ARE 1N4148

Fig. 2. Circuit diagram of the ETI Mains Seeker.

Fig. 3. Component overlay.
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SW1

RV1

OUTPUT

VOMM0110111

9V

PARTS LIST

RESISTORS
R1, 2, 3, 4 4k7
R5, 6 10k
R7,8 1OR

CAPACITORS
C1, 2 100p

POTENTIOMETERS
RV1 1 MO lin

SEMICONDUCTORS
Q1 BC184B
Q2 BC214B
IC1 741
D1, 2 IN4148

MISCELLANEOUS
SW1 SPST
2 3.5mm jack sockets
PP3
Case to suit
telephone pick-up coil
personal earphone 80
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PROJECT:Mains Seeker

wiring route.
In the ETI mains seeker we use a

standard telephone pick-up coil (as
used with tape recorders) to detect
the mains -frequency signal, which is
then amplified and fed to a magnetic
earpiece via a variable high -gain
op -amp and transistor stage. The
resulting instrument easily traces
buried cables that are either
unshrouded or are buried in plastic or
non-ferrous conduit or are hidden in
non-ferrous metal channelling, but is
not so good at tracing cables that are
shrouded in old-style ferrous conduit.
Circuits of the fig. 1 type are more
suitable for the latter application.
Construction
Construction should present no
problems at all, since the circuit uses
relatively few components, most of
which are mounted on the PCB.

We housed our prototype unit in a
plastic Verocase with outside
dimensions of approximately 3 X
41/2 x 11/2 inches, but any roughly
similar case is suitable. The pick-up
coil and the earpiece are connected
to the unit via jack sockets.

BUYLINES
There should be few problems in
buying the parts for this project.
The earpiece can be any magnetic
type. Earpieces and pick-up coils
are available from Maplin
Electronic Supplies Ltd.

_:IG You r1ISS THE r3IG GAMEL
Asr NIGHT?

SEE it wow coR ONLY $3.50 !!

George figures he can make his new video recorder pay for itself
in a few weeks.
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We're in luck, Fred; It's a warning that the place is protected by a
burglar alarm, which means the owner was too cheap to buy a
burglar alarm, so he bought a warning sticker instead.
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More second
user bargains
from Carston
Top QualityTest Equipment
at the keenest prices

Acoustic
BRUEL & KJAER
2203 Precision sound level meter
2204 Precision sound level meter
1613 Octave filter set couples directly
to 2203 & 2204
CEL
112 LEO meter -digital readout
Bridges
CAMBRIDGE
43379 Decade resistance bridge
MU IRHEAD
D30A Wheatstone bridge test set 176

SULLIVAN
71098 Decade resistance bridge 190
WAYNE KERR
8221 Universal bridge
8601Z RF bridge to 5 MHz
SR268 Source for B6012 I -

Cable Test Equipment
MARCONI
TF2091 A/TF2092A White noise
generator/receiver 300 channel
system complete
STC
742268 Telephone cable test set
Counter Timers
HEWLETT PACKARD
52538 Converter plug-in to 512 MHz
5263A Time interval plug  in
MARCONI
TF2414A DC -40 MHz 7 digits 170
TF2422 Frequency divider to 300 MHz 50

RACAL
9024 10 Hz -600 MHz 7+1 digits
9059 DC -560 MHz with battery pack
9835 DC -15 MHz 6 digits
9837 DC -80 MHz 6 digits
Function Generators
HEWLETT PACKARD
3300A 0 01 Hz -100 kHz sine. -1
square triangular
3301 Auxiliary plug-in
Insulation Testers
EDGCUMBE
Metrohm Hi resistance test set
Logic Analysers
HEWLETT PACKARD
1601 L Logic state analyser 12
channel display
SPECTRUM DYNAMICS
550 Universal programmer/verifier
for ROMs
Mains Monitors
AMPROBE
LAV2X Mains voltage recorder
LAV3X Mains voltage recorder
LAV4X As LAV3X with supressed zero
GEC
FB31 A Surge monitor records mains
spikes +filter
RUSTRAK
288 +CT Clamp -on AC recording
ammeter
Microwave
HEWLETT PACKARD
423A Crystal detector
X382A Attenuator X. band
788C Directional detector
Modulation Meters
RADIOMETERS
AFM1 AM/FM modulation meter
Oscilloscopes
ADVANCE
051000 DC -15 MHz dual trace

Oscilloscopes
HEWLETT PACKARD

400 184A +1801A +1822A DC -50 MHz
475 system, T B and amplifier included.

storage facility (storage de -rated
250 please ask for details) 650

PHILIPS
575 PM3232 DC -10 MHz dual trace 375

TEKTRONIX
453A DC -60 MHz dual trace 750

75 5103N/015 -1-5A18N 5B12N
Storage system 800 div/ms DC -2 MHz 595
7A13 DC -100 MHz differential
comparator 350
7870 Dual time base with 7871 k
delayed sweep (for 7000 series) f

TELEQUIPMENT
D54 DC -10 MHz dual trace 275

475 Oscilloscope Probes -
Current
TEKTRONIX
P6021 AC current probe to 20 MHz
Oscilloscope Probes -

550 Voltage
HEWLETT PACKARD
1121A 500 MHz
TEKTRONIX
P6032 Sampling probe kit

380 P6046 Differential probe DC 100 MHz 250
60 Oscilloscope Cameras

HEWLETT PACKARD
195A Pack film polaroid 285
1 98A Pack film polaroid 145

TEKTRONIX
C3OAR Roll film polaroid 130
C31 A Roll film polaroid 135
Power Meters
HEWLETT PACKARD
432A/478A 10 MHz- 10 01-1,
wideband with bolometer 350

150 Power Supplies
DANA
Battery Pack for use with 3800 series 5

HEWLETT PACKARD
62658 DC stab variable 40 V/3 A 195
6269B DC stab variable 40 V, 50 A 350
SYSTRON DONNER
LNG 16 1016 V,10 A variable 95

1060 Pressure & Displacement
Transducers
ELECTRO MECHANISMS

1550 LVDT DC linear variable ±0.50 inches 25

Pulse Generators
E. H. RESEARCH

45 G710 5 V/50 0 30 Hz 50 MHz RT 5 ns 100
45 132AL 50 V/50 0 5 Hz 3 MHz RT 12 ns 175
50 LYONS INSTRUMENTS

PG2E 10 V/5001 Hz 16 MHz RT 10 its 130
PG2310 V/5001 Hz -10 MHz R75 ns 135

85 SYSTRON DONNER
10110 V/50010 Hz. -10 MHz RT 5 ns 95
1101310 V/50 0 5 Hz -50 MHz RT 4 its 195

110 Recorders & Signal
Conditioning Equipment
BRUNO WOELKE

65 ME1028 Wow and flutter meter 120
220 ME102C Wow and flutter meter 150
145 BRUEL & KJAER

23058 Stylus -Recorder includes
50 db pot

HEWLETT PACKARD
17502A Plug-in for 7100 series
recorder temperature module 75

Prices
from f

180

350

325
300
175
245

50

205

265
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Prices
from f
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Recorders & Signal
Conditioning Equipment
SE LABS
3006DLT 12 channels UV 6 inch chart
A1000 Galvo 600 Hz 0.34 mA/cm
MICROMOVEMENTS
M100 Galvo 60 Hz 2.5 pA/cm
M400 Galvo 300 Hz 50 pAicrn
M1000 Galvo 600 Hz 0.34 mA/cm
M1600 Galvo 1000 Hz 0.4 maA /cm
M8000 Galvo 5 kHz 15.5 mA/cm
SIEMENS
Oscillostore 4 channel digital storage
system with UV recorder
KOMP III 2 pen potentiometric roll
chart

Signal Sources &
Generators
HEWLETT PACKARD
200CD 5 Hz -600 kHz 0/P 10 V R MS
608E 10 MHz -480 MHz AM

220 0 1 pV-1 V 0/P
8694/100 3 7-8 3 GHz 5 mW
sweeper plug-in
LEVELL
TG1500M 1 5 Hz150 kHz 2.5 V
TEXSCAN
VS40 1 300 MHz sweeper
VS80A 1-1000 MHz sweeper

90

15

650

Prices
from f

T.V. Test Equipment
MARCONI
TF2909 Gray scale generator 350
Temperature & Humidity
AMPROBE
18650 Recording thermometer
12"/hr chart speed
CO MARK
1 604BLU Analogue thermometer
0 -100 °C 55

LEE -DICKENS
HP5 Humidity probe 130
HUMIGUN Temp/humidity prbbe
with meter 215

RAYTEK
71000 Infra -red thermoprobe 275

Voltmeters -Analogue
BRADLEY
CT471 C AC/DC/fl/current
multimeter 350

HEWLETT PACKARD
427A AC/DC/0 multimeter 295
3406A 10 kHz -1 2 GHz 395

KEITH LEY
6108 Electrometer recorder 0/P 330

LINSTEAD
M2B DC/AC 10 Hz -500 kHz 50

MARCONI
TF2603 AC voltmeter to 1.5 GHz 375

NORMA
U- Function Dual channel
peak/RMS meter
PHILIPS
PM24548 AC voltmeter to 12 MHz 300

Voltmeters- Digital
450 ADVANCE

30 DMM3 1999 FSD AC/DC/fl/current
DANA
5230 119999 FSD AC/DC
BOONTON
93A 20 Hz -20 MHz true R MS
FLUKE
8300A 119999 FSD DC only
8300A OP1 119999 AC/DC
HEWLETT PACKARD
3474/2 9999 FSD AC/DC/fl

575 SOLARTRON
A200 19999 FSD DC only
A205 19999 FSD AC/DC/0
A21 5 199999 FSD AC/DC/0
LM1867 101999 FSD DC only
Wave Analysers
HEWLETT PACKARD
302A 20 Hz -50 kHz 75 db range

25
25
25
25
25

3300

75

410

525

45

450
650

Prices
from f

60

495

85

175

285

150
185

215

200
300
475
176

550

Redundant
Test Equipment
Why not turn your under-utilized
test equipment into cash ? Ring
us and we'll make you an offer.

Just Available
Acoustic
BRUEL & KJAER
1402 Random

Noise Generator4216 Artificial
MouthPower

FARNE LL
Supplies

L308 30V/14
Var. Power SupplyScopes

DYNAMCO
7200/02/12

DC -15 MHzHEWLETT PACKARD17078/20
DC -75 MHzTEKTRONIX

551 True Dual Beam
with 2 x CA Unitsand Trolley

TELEQUIPMENT
D83/V4/S2A

DC -50 MHzD75/V4/S2A
DC -50 MHz Portable Style

£375
£40

£60

£295

£780

£525

£575
£550

Contact David Kennedy or Kathy Goodman *

ellif
01 2674257
Carston Electronics Limited,
Shirley Rouse,27Camden Road, 0
London NW1 9NR Telex. 23920 
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More
people in
Britain

buy

than
any

other
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 ETI is No. 1 for
yourself. Could it be something
to do that it's better than the
competition?
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  O0'
1   I.
You probably won't believe us as we're selling
the goods but we're going to terl you anyway!
We have rejected eight clock radios for Mar-
ketplace, they were all cheap enough but the
quality was so poor that we couldn't have
lent our name to them. However, we are now
able to offer a portable LCD Clock Radio to
you which meets our standards.

The clock is a 1 2 -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
offices.

£20.50
(Inclusive of VAT and Postage),

To:
CLOCK RADIO Offer,
ETI Magazine,
25-27 Oxford Street, London W1 R 1 RF.

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.

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) with a 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 Steet
London W1 R 1 RF

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

Name

Address

Please allow 28 days for delivery.
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RKET PLACE
LCD
CHRONO

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 currently being
offered by another 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)

DIOITAL
ALARM 1111K2

Both ETI and Hobby Electronics have sold 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 Street offices.

£10.50
(Inclusive of VAT and Postage)

ALARM -
CHRONO LCD

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 all 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 0.1secs. 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:
LCD Watch Offer
ETI Magazine
25-27 Oxford Street
London W1 R 1 RF

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

Name

Address

Please allow 28 days for delivery.

To:
DIGITAL ALARM CLOCK MK2 Offer,
ETI Magazine,
25-27 Oxford Street,
London VV1R 1R F.

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

Name

Address
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To:
ALARM /CHRONO LCD WATCH Offer,
ETI Magazine,
25-27 Oxford Street,
London W1R 1R F.

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

Name

Address

Please allow up to 28 days for delivery
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audiophile                    
From pizza to words via cassettes. A place to eat where your ears can join in, a book
to avoid and two nice new decks from Hitachi. Ron Harris joins them all together in
the name of Audiophile!

LET US BEGIN with the nice bits. A piece of paper floating
across my besieged desk attracted attention to itself by
bearing the words 'pizza', 'Wharfedale' and 'Crimson
Elektrik' all on one page.

Apparently there is a new restaurant, at Hanover
Square London, which has fitted itself out with a high hi-fi
system as a reaction to musak. They have employed large
numbers of Wharfedale E50s, eighteen in fact, and five
bass bins - operable below 150 Hz - to set up areas of
stereo sound no larger than a living room.

Adjacent stereo pairs are arranged in reverse configu-
ration so that the imagery is not confused anywhere and
there is no less than 1200 M of speaker cable.

Ample Fare
Amplification comes from two GAS units down to 1 50Hz,
and five Crimson 170W modules below that. The pre -
amp is also Crimson. Sound source (sauce?) is either a pair
of Dual C939 cassette decks or a Dual 721 /V15 IV record
playing system. In order to avoid playing 'Dark Side'
1000 times a day no doubt, and to preserve the American
atmosphere, the output from Chicago's WBBM FM Dolby
radio station is 'creamed' the previous week and recorded
for use as material.

That makes more sense when you hear that the
restaurant is called the Chicago Pizza Pie Factory, and as
soon as I can find my 'A to Z London' I'll be out to report
on the frequency response of their pizzas . .

Decked Out
First news in a long time from Hitachi. Rumours were
they'd all died. These two new decks look very interesting
indeed technically - no chance of a listen yet. The D560
has a flourescent display (a la Sony) instead of VU meters.
Somewhat unusual in a deck of this price range are the
excellent mixing facilities and a fine bias control.
Specifications include a frequency response up to 15,000
Hz using normal tape, and a wow and flutter of 0.06%
WRMS. Signal to to noise ratio is 63dB and the whole lot
costs £1 79 all inc.

The D580 is somewhat more expensive at £21 9, but
can offer a lower wow and flutter and logic control of the
drive system, which is two motor, for the money. An auto
rewind facility is fitted, which will allow you to go back
and play a particular track again and
again and again and again

and again and again
and again and again
and again and again

Above: the Hitachi D560 cassette deck. The fluorescent display
is interesting, as is the fine bias control.

All1111111111111k

Above: the D580 from those same Hitachi type people. This one
has a built-in elephant so that it never forgets where you started
recording, and will rewind these upon demand.
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NEWS

Book Your Enclosures
There are flocks - word carefully chosen, of books about
audio -explaining, expounding, extending and generally
varying the theme. Spring is lambing time anywhere you
go, and we get quite a few woolly efforts appearing on the
bookstands at this time of year.

One such offering - "Master Hi-Fi Loudspeakers and
Enclosures" by D. Berriman - came to light this week. It
is difficult to see what market the book is aimed at. For the
complete tyro, a fourteen page romp from zero to com-
plete mastery of Sound Hearing and Measurement
(Chapter 1) is hardly sufficient. For the more cogniscent
the statement that "Applying goo to the cone will help
damp out these break-up resonances but too much goo
will add mass thus resulting in a lowered efficiency . . .

(p.49) will hardly kindle the fires of technical enlighten-
ment.

I know that quoting out of context is always unfair, but
how else to convey the tone of the text? It is basically well
written but fatally unsure of whom it is written for, and in
consequence oscillates between over simplification and
unnecessary complication.

Mr Berriman's next book will undoubtedly be a volume
well worth the perusal and I look forward to reading it.

Sorry David Berriman, but I didn't like this one at all.

Ear Say
Interesting incident.

Great credence is placed in panel listening tests these
days, and indeed the technique does seem to be the best
way we have of conveying subjective impressions, but
how does the collective mind function? Certainly not as
the sum of the parts. Witness this-

Some time ago I ran a series of cartridge tests with five
different top flight units, and a Sony EL7 Elcaset machine.
The original scheme was to run a 'standard' sort of affair
to place the cartridges in order of merit. However, it
became more interesting due to a foul-up on the monitor
switch!

Finish Tape
Throughout the test the members of the panel had,
between them, identified the tape machine about 80% of
the time upon direct comparison. (That figure is beguiling
in itself is it not?) Inserting a taped version of one of the
cartridges into the list as a 'sixth unit,' however, led to its
being identified as the cartridge which had been recorded
IN EVERY CASE.

Not one member of the group realised it was hearing a
recording. Mind you not one of them would admit it later
- typical of the kind of people I have to deal with!

These were all folk involved in the audio field and as
such could be considered 'professionals'.

The final touch however was added when discussing
this later with one of the panel concerned. The faithful EL7
was quietly playing away - a recording of Thelma
Houston's direct cut disc - and to prove his point the
gentleman made a reference to the cartridge then in use.

You see the arm was over the deck (raised I hasten to
add) and the front of the EL7 is not visible from where he
sat. The assumption was easy to make. Wrong, but easy
to make. One to the tape machine.
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Rest Easy
Since then I have repeated the, initially unintended,
deception on every member of that panel. Moreover,
upon direct comparison - individually - the identifica-
tion of tape against source went down to barely 60%.

The EL7 is a very high quality tape reader, and the
results it produces can be as good as any. However, the
point would seem to me the variation present in those
figures. As a group 80%, one by one 59%.

Small variations in audio signals would seem to be
detected somewhat unreliably on the whole. If a panel of
'experts' can come up between them with one set of
results, and individually with a totally different set - what
price the conclusions?

Operating in a group always leads to collaboration -
let us call it discussion - in which the strongest perso-
nalities will triumph. I would suggest therefore that there
is a strong possibility that a group result will depend for
more heavily upon the (pre -formed?) opinions of the
strongest rather than the collective impression of the
whole.

Opinions please. En'

Benjamin Franklin flies a kite in a thunderstorm and discovers
electricity - I fly a kite in a thunderstorm and discover that it's
stupid to fly a kite in a thunderstorm.

... it emits a bright flash of light every 5 seconds - I'm thinking
of marketing it as a hazard warning light or a strobe for a senior
citizens' disco.
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7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410

10p
10p
10p
10p
12p
12p
25p
25p
12p
12p
12p

7460
7470
7472
7473
7474
7475
7476
7480
7481
7482
7483

12p
25p
20p
25p
25p
25p
25p
40p
85p
75p
75p

74137
74138
74141
74142
74143
74144
74145
74147
74148
74150
74151

90p
100p

50p
180p
270p
270p

55p
100p

90p
65p
45p

74195 50p
74196 50p
74197 50p
74198 100p
74199 100p
74293 90p
74L500 18p
745112 80p

CM OS
4000 12p
4001 12p

4055 130p
4056 120p
4060 100p
4066 35p
4069 12p
4070 12p
4071 12p
4072 12p
4081 12p
4082 12p
4093 70p

CA 3140 60p
LF 356 80p
LF 357 80p
LM 211 H 250p
LM 300 TR5 170p
LM 301 AN 30p
LM 304 200p
LM 307N 65p
LM 308 T05 100p
LM 308 DIL 100p
LM 309 K 100p

LM 3909N 65p
MC 1310 P 140p
MC 1312 P 150p
MC 1314 P 190p
MC 1315 P 230p
MK 50398 650p
MM 5314 380p
MM 5316 480p
NE 529 K 150p
NE 555 25p
NE 556 90p

TBA 480 Q 200p
TBA 520 Q 200p
TBA 530 Q 200p
TBA 540 200p
TBA 550 Q 250p
TBA 560 C 250p
TBA 641 Al2 250p
TBA 700 180p
TBA 720 Q 225p
TBA 750 Q 200p
TBA 800 80p

7411 15p 7484 70p 74153 45p 4002 12p 4510 60p LM 310 TO5 150p NE 562 B 400p TBA 810 100p
7412 15p 7485 60p 74154 70p 4006 80p 4511 70p LM 311 TO5 150p SAD 1024 1500p TBA 820 100p
7413 25p 7486 25p 74155 45p 4007 14p 4516 65p LM 317 K 325p SL 917 B 650p TBA 920 Q 280p
7414
7416

45p
25p

7489
7490

130p
25p

74156
74157

45p
45p

4009
4011

30p
12p

4518 65p
4520 65p

70pL, M 33249

6OpL

SN 76003 N 150p
SN 76013 N 110p

TCA 270 Q 220p
'TCA 270 S 220p

7417 25p 7491 40p 74160 55p 4012 12p 4528 80p LM 348 N 90p SN 76013 ND 126p TCA 760 300p
7420 12p 7492 35p 74161 55p 4013 30p 4583 70p LM 380 60p SN 76023 N 110p TCA 4500 A 450p
7421 20p 7493 30p 74162 55p 4015 50p LINEAR LM 381 N 90p SN 76023 ND 125p TDA 1008 350p
7422
7423
7425
7426

15p
20p
20p
22p

7494
7495
7496
7497

70p
45p
45p

120p

74163
74164
74165
74166

55p
60p
60p
75p

4016
4017
4018
4019

30p
50P
55P
40P

AY3 8500 450p
CA 3039 70p
CA 3046 60p
CA 3060 225p

LM 382 90p391 180pLm 555 25p
LM 709 C 40p

SN 76033 N 150p
SN 7627 N 160p
SN 76228 N 180p
SN 76660 N 75p

TDA 1034
TDA 2002
TDA 2020
TL 084

450pLm

300p
300p
120p

7427 22p 74100 80p 74167 160p 4020 50P CA 3065 200p LM 710 705 60p TAA 300 100p XR 320 250p
7428
7430

25p
12p

74104
74105

40p
40p

74170 100p
74173 80p

4022
4023

50P
12P

CA 3076 250p
CA 3080 75p

LM 710 DIL 65p
LM 723 705 40p

TAA 350 190p
TAA 550 35p

XR 2206
XR 2207

450p
450p

7432
7433
7437

20p
28p
20p

74107
74108
74166

25p
100p
75p

74174 60p
74175 60p
74176 50p

4024
4025
4026

40p
12P
80P

CA 3084  250p
CA 3085 85p
CA 3086 60p

LM 723 DIL 40p
LM 733 ' 120p
LM 741 20p

TAA 570 220p
TAA 6616 140p
TAA 700 350p

XR 2208
XR 2216
XR 2567

600p
650p
250p

7438 20p 74109 25p 74177 50p 4 027 30p CA 3088 190p LM 748 40p TAA 790 350p XR 4136 150p
7440 12p 74118 75p 74178 75p 4028 45p CA 3089 160p LM 1303 N 100p TAD 100 150p XR 4202 150p
7441 45p 74120 80p 74179 120p 4029 50P LM 1458 100p TAD 110 130p XR 4212 150p
7442
7443

40p
60p

74121
74122

25p
35p

74180
74181

90p
130p

4030
4032

30p
8OP

CA 3090AQ360 p
CA 3123E1 130p
CA 3130 100p

LM 3080 75p
LM 3900. 55p

TBA 120 S 60p
TBA 120 T 85p

XR 4739
ZN 414

150p
100p

7444 60p 74123 40p 74182 50p 4033 100p IN 4148 Diodes by ITT/Texas 1.00 for £1.507445 65p 74125 35p, 74184 120p 4040 60p Static Ram 2102 1024X 1 bit 450 nano sec, £1.00 each7446
7447
7448
7450

50p
50p
50p

74126
74128
74130

35p
6Op

120p

74185
74188
74190

100p
320p

70p

4043
4046
4047

60p
90p
80p

2112 256x4 bit 450 nano sec, £2.50
Murata Ultrasonic Transducers 40kHz, £2.00 each; £3.50 pair

All prices include post and VAT

7451
12p
12p

74131
74132

90p
45p

74191
74192

70p
60p

4048
4049

50p
25p T. POWELL7453 12p 74135 90p 74193 60p 4050 25p 308 ST. PAULS ROAD, H10HBURY CORNER, LONDON, N.1. TEL. 01-228 14897454 12p 74136 80p 74194 55p 4054 100p Barclay 'Access credit cards accepted

ELECTRONIC SERVICING LTD.

PET 2001/8
£550micro-computer+ V.A.T.

WHY BUY A MICRO COMPUTER FROM US?
BECAUSE:

VISIT OUR SHOWROOM AT:
34 Chertsey Road, Woking, Surrey

1) Established Company trading since 1971. We supply the full range of C.B.M. PET Micro-
2) Electronic servicing is our speciality. computers. We also supply:

Dual Floppy Disks £840
3) We have in house programmers/systems analysts. 24K Memory Boards £320
4) We have our own service engineers. All types of Printers from £450

5) We will demonstrate the PET at your premises. All types of Printer Interfaces, Electronic balance Inter-
6) We can customise the PET to your requirements. faces, Programs from C.B..M _Petsoft, Gemsoft. We also

offer a full consultancy and programming service.
7)

8)

We can arrange finance.

We offer, after the three month warranty, an annual
service contract from £69.50.

We are developing a number of our own business
packages for all applications.
Books on Basic, Programming, Interfacing, etc.
Full range of KIMs available.

9) You benefit from our experience of having sold over Tandy and ITT 2020 available.
150 Micro Computers to industrial, educational and Maintenance, Hire Purchase facilities as well as ACCESS
business, personal users. and BARCLAYCARD available.

Factory: Telephone WOKING 69032/68497/20727. Shop: Telephone: WOKING 23637.
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ULTRASONIC REMOTE CONTROL DIMMER
EVER WANTED TO turn the lights down from the
comfort of your armchair? With this dimmer you can do
just that. Press a button and up goes the light. Press
another button and down it goes again.

Control of the unit is afforded by the two front panel
push buttons. External buttons (as many as you like) may
be connected in parallel. There is no danger of getting a
shock, because the control electronics are isolated from
the mains. It is also possible to alter the rate at which the
light dims.

Controlling It

It was decided that the hand control (transmitter) should
be as simple as possible and the receiver should be very
safe. Also, all components should be readily available
and cheap, and the circuits should be uncritical and
reliable.

As only one channel is required, a carrier modulated
by a tone fits the bill. The next step is to decide on the
data link. To keep the GPO happy, one is limited to either
infra -red or ultrasonic transmission. The author decided
to use ultrasonics.

The means of communication is a 40 kHz carrier plus
a carrier modulated at 400 kHz. This makes the trans-
mitter very simple as can be seen from the circuit
diagram.

Now for the dimmer. When you don't have a pot in
the circuit acting as a memory, you need some form of
electronic memory. The charge on a capacitor is one way
of doing it. However, you need a very high Z sample and
hold circuit and lots of guard tracks on your PCB, and
you have to keep it dry. The smallest amount of moisture
in the air and you're leaking all over the place. Even
then, the charge isn't going to stay there all day. The
alternative is a digital memory or rather a four bit
up/down counter. This gives you 16 different levels -
enough for domestic light control. With half a dozen
resistors we then get a voltage out.

How do we control the triac? Zero crossing isn't
possible for an incandescent lamp. Therefore, we have
to use phase control. The standard circuit using a PUT
with a transistor in the charging circuit was tried. It
worked, but it was non-linear and difficult to get a
reasonable range on the control voltage into it.

Submitted by Jonna Kats of London

cheap transistors and one 741 op amp, together with
their resistors, capacitors, etc. - less than £1.

Fig. la shows a block diagram of the transmitter and
fig. 1 b the receiver/control.

ULTRASONIC
TRANSDUCER

40kHz
AMPLIFIEP

DECODING

FAST/SLOW

SIGNAL
COPY

DIGITAL
MEMORY

LOCAL
CONTROL

UP DOWN

MAINS VOLTAGE D -A

DOWN I UPI

TRIAC ISOLATION CONTROLLED CONVERTER
PHASE SHIFT

9V
PP3 400Hz 40kHz BUFFER

OSCILLATOR OSCILLATOR STAGE

I
ULTRASONIC
TRANSDUCER

Fig. la Block diagram of the transmitter.

Three Into One
To gain phase control of a mains load, a voltage con-
trolled monostable synchronous with the AC mains
should do the trick. In its basic form it consists of three

LOAD
MAINS
SYNC

POWER
SUPPLY

.12V

Fig. lb Block diagram of the receiver/control circuit.

MAINS

Getting It Together
The prototype was built on Veroboard. With safety in
mind components that have mains across them are
connected so that live and neutral or any other potential
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HOW IT WORKS- THE TRANSMITTER
As can be seen from Fig. 2a the simple
transmitter consists of only one IC -a hex
inverter 4069. Inverters a and b form a low
frequency oscillator which gates the 40 kHz
oscillator formed by inverters c and d.
Inverters e and f form a buffer driver for the
ultrasonic transducer. Because the trans-
ducer is driven by an out of phase signal
twice the supply voltage appears across it.
When SW2 is pressed, supply goes straight
to ICI and DI is reverse biased so that a and

b oscillate and, via D3, gate the 40 kHz. If
SW1 is pressed DI conducts supply to ICI
and D2 holds the input to inverter a high.
This means that the output of b is high and
D3 is reverse biased. Therefore, it has no
effect on the 40 kHz oscillator, so carrier is
produced. The alternative circuit for the
transmitter uses slightly more space be-
cause it contains two 4011 packages (which
are cheaper than one 4069) and has the
advantage that, with the inverters, D3 is

required to gate the oscillator on and off.
Unfortunately, when it is reverse biased it
still has a slight effect and so the 40 kHz
oscillator doesn't quite run at 40 kHz,
which means that maximum power is not
produced by the transducer. This doesn't
happen with the NAND gates. D2 stops the
signal from being higher than the supply i.e.
OV6.

9V
PP3

PB1

D2
1N914

10k

D1
1N914

47k

0 PINT

Fig. 2a Circuit diagram of the transmitter.

9V
PP3

PB1

D2
1N914

R1

PIN?

PB2

D1
1N914

0 PIN14

100n

;r/

R2
47k

700n

43 PIN14

D3
1N914

10k

Tni

4k7

R4
10k

NOTE:
ICI IS 4069

R3

100n RV1
4k7

ADJUST FOR
BEST RESPONSE

IC1f

1n1

TRANSDUCERULTRASONIC

TRANSDUCERULTRASONIC

C(
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C2
470u

C1 C4
4n7 47n

>ULTRASONIC
TRANSDUCER

R2
820k

C3
10n

I

R3
470k

4

9

IC1b

8

R4 C5
22k 2n2 NOTE:

IC1 IS CA3035

0 +12V
Y

R6
10k

D1
1N914

40kHz

C7
1n0

Fig. 3 Circuit diagram of the receiver.

Below: internal view of the prototype
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Fig. 4 Circuit diagram of the decoder.
0

R7 47k

z 0

R8
10k

01
BC184

LED1

R9
1k0

R10
47k

D2

R11
1k0

R12
47k

T8
1u0

T9
1u0

x

0 ov

HOW IT WORKS
- THE

RECEIVER AND DECODER
The signal is picked up by the ultrasonic
transducer and is AC coupled to the input
of the first amplifier in the CA3035 array.
R1,2,3,4,5,6, bias the internal stages for
maximum gain. C3 decouples low
frequency signals and is all the timing that
is required, as the transducer itself is only
sensitive to signals in a narrow band. C5
prevents oscillation. When a signal is pre-
sent C7 charges up via DI with the result
that Ql switches on, providing a little more
gain in the system.

Thus, when a signal is received, the
output of IC2b which is normally high,
either goes low for the duration of the
signal, or, if the carrier is intermittent, a
square wave appears for the duration.
LEDI driven by inverter IC2a, lights to
indicate that a signal of sufficient strength
is available. C8,9, which are charged up,
start to discharge via R10,12. For a con-
tinuous signal they both discharge so that
the outputs of inverters IC2c, d both go
high, D3,4 conduct so that the outputs EN
(enable) and U/D (up/down) go high. The
same result is achieved by pressing SW I.
(D3,4 are required to prevent the outputs of
inverters IC2c,d being shorted to supply by
SW1,2). If a square wave appears at the
output of IC2b then C9 discharges to a
point that will make IC2c go high, but,
because of D2 and the low value of R11, C8
is continually being charged up faster than
it is being discharged, so inverter IC2d
remains low and only an enable signal is
produced. The U/D line remains low.'

IC2c

IC2d
D
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THE UP/DOWN VOLTAGE GENERATOR /MEMORY
From the previous stage we now have three
signals i.e.

FUNCTION EN U/D
Do nothing 0 0

Go down 1 0
Go up 1 1

The up/down line goes straight to the
up/down pin of the 4029 four bit counter.
However, the enable signal has to be com-
bined with the Carry Out signal from the
counter, so that when it gets to either the
bottom or top of its count it stops. Other-
wise, when the light was at full brightness,

it would go off and start going up again.
The basic function is that of a NAND, but

because the Carry Out signal is only avail-
able when the Carry In (used as an enable)
is present, if a single NAND gate were used,
the instant the Carry Out signal appeared
the Carry In would disappear and, there-
fore, so would the Carry Out. (Yes, you've
guessed it -a strong candidate for oscilla-
tion). Therefore, we have to latch the Carry
Out and NAND it with the enable signal in
IC3d. IC4 is a 555 working as a clock. SW I
gives the choice of a slow or fast ramp of
IC5. R16,17 and SW1 could be replaced by a
pot of around 250k or more, but 220k is a
good compromise for speed.

C13 and R19 form a power on preset that
sets the outputs Q1-4 to the state set on
inputs P1-4 i.e. all high, so that the light
always comes on full brightness, but if you
want it to come on at half brightness take
P1,2,3 to ground instead.

The outputs from the counter are 'resis-
tively summed by R22-25 to produce a
staircase ramp, which is smoothed by C14.
Because the 4029 will sink and source equal
currents, the summing point can be taken
to a potential divider R20,21 to taylor the
range of the output voltage to suit the
requirements of the next stage without
losing linearity.
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HOW IT WORKS
VOLTAGE CONTROLLED DIMMER

The power supply is slightly different from
the standard circuit in that D6 is introduced
to isolate C10 and all the other supply
smoothing. This means that the output of
the bridge, if loaded, will vall to 0 V every 10
mS (100 Hz) i.e. at every zero crossing of
the mains. This switches Q2 off. When this
happens R18 discharges C12 via D7 to the
positive rail. This takes about 500 uS. When
Q2 switches on again its collector goes
down to saturation level and D7 is reverse
biased. Q3, R19, 20 and D8,9 form a "rea-
sonably" constant current sink of about 0.1
mA so that, at the inverting input to the
741, there is a negative ramp waveform
syncronous with the mains. If we now put a
DC voltage on the non -inverting input, the
output of the 741 will be a square wave, the
mark space of which will depend on the DC
voltage as it is varied from 10 V to 3 V.

The rising and falling edge of this square
wave is coupled to Q4 so that a fast pulse
appears in the primary of pulse transformer
PT1. R32 limits the current of this pulse. For
a higher output current the triac will
require a harder gate drive so this resistor

can be adjusted. D10 protects Q4 from
reverse base -emitter breakdown and D1 1
protects it from the inductive back emf
frmo the pulse transformer. R21 and C14
decouple the rest of the supply from the
high current spikes. The 7812 regulator
could be replaced by a 12 V zener and a
resistor as not much current is drawn by
the whole circuit.

The secondary of the pulse transformer is
mounted across the gate and Al terminals
of the triac. C15 and LI help to reduce the
RF interference produced by the triac
switching. C2,10 provide the smoothing
after D6. Rather than using one 1000 u
capacitor it is sometimes better to use
more, small values where do the
most good.

they'll

+v

INPUT

OUTPUT

I2V

Fig. 8 The output buffer for the ramp waveform.

ELECTRONICS TODAY INTERNATIONAL - JUNE 19 79

ZWAZ,'VEVV,1:11Pg2f22:::,..E..
lel COLLECTOR OF L12

rIfOr07:01 07/ WITLITT'IVOUITIZ;OF 741

IV W"T'A'IlrANASE OF CA
IN VOLTAGE

AC
'MCROAS LOAD DUE TO SWITCNiNG

OF

Fig. 7. Waveforms associated with the
voltage controlled dimmer.

do not lie adjacent to each other and the tracks in
between should be removed. The pulse transformer
which divides the low and high tension is the only
component which is mounted so as to bridge the gaps in
the track. Care should be taken in the layout of the 40
kHz amplifier around the CA3035 as this has a high gain
and can oscillate if the output is brought near the input.

Killing The Bugs

The only problem likely to be encountered with the
receiver is oscillation. This shows itself as a continuous
output and is most likely to be caused by bad layout.
Keep the output away from the input i.e. cut any vero
tracks that are not used. Adjustment of R10,12 in the
decoder will ensure that the threshold level of the CMOS
is crossed. A meter can be used to follow the action of
this block. In the up/down voltage generator/memory,
the differentiator into the latch formed by IC3b /c
ensures that the input stays low longer than any glitch
that might appear from Carry Out, so C10 can be made
larger if trouble is encountered here. If the lamp will not
dim from very nearly off to on then the tolerance C12
could be the snag. Adjusting R19, will help. Also, a
meter on the function of R20,21 will show if the 4029
counter is going up and down properly.
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PARTS LIST
RECEIVER/DIMMER UNIT

RESISTORS all 1/4W 5%
R1

R2
R3
R4, 23
R5, 19
R6, 8, 32
R7, 10, 12, 22
R9, 11, 17, 29
R13, 14, 15, 33
R16
R18
R20
R21, 28, 30, 31
R24
R25
R26
R27

CAPACITORS
Cl
C2
C3, 11
C4, 10
C5
C6
C7
C8, 9, 12, 13
C14

270k
820k
470k
22k
1M
10k
47k
1k
100k
220k
2k2
18k
8k2
12k
5k6
1k5
3k9

4n7 polyester
470u16V electrolytic
10n polyester
47n polyester
2n2 polyester
1 n5 polyester
in
1u16V electrolytic
10u 1 6V electrolytic

C15
C16, 17, 18
C19

470u 25V electrolytic
100n polyester
33n 600V

SEMICONDUCTORS
LED 1, 2 TL102, etc
D1-5 1N914
D6 1N4001
D7-11
Q1-4
IC1
IC2, 3
IC4
IC5
IC6
IC7
SCR 1
BR1

1N914
BC184
CA3035
4011
555
4029
7812 Reg. 100mA
741
6A 400V
1A 100V

MISCELLANEOUS

L1 40 turns 26 swg on a Jinx
Yin ferrite core

Pulse Transformer primary and secondary
10 turns 26 swg on a 1in x
1/4in ferrite core

T1 12V 100mA sec
2 Ultrasonic Transducers, switches, etc

PARTS LIST.
TRANSMITTER

RESISTORS all 1/4W 5%
R1 1M
R2 47k
R3 100k
R4 10k

POTENTIOMETER
RV1 4k7

CAPACITORS
C1, 2 100n
C3 1n1

SEMICONDUCTORS
IC1 4069
D1, 2, 3 1N914

MISCELLANEOUS
SW1, 2 Single pole, push to make
Ultrasonic Transducer
Case, Ever -Ready Trimlight 6060

MOTORS 1-5 lo vdc Model Motors 2Dp

Sub Min Big Inch Motors 115vac 3rpm
30p 12vdc 5 pole model motors 35p B track
12vdc motors II 25 Cassette molars yds ex

equip 65p Gomel seared meter. 115vec
4rprn 95p Smillls Most inner. synch.
240mc I rev per hour. 950

SEMICONDUCTORS. All full spec devices.
741 8 pin DIL 6 for El 00. No 555 Timers 25p
TBA880 audio IC's 50p 74I5 {wide bend.
width) 35p 1M380 80p. 2114i4 retail) IC's 75p
Aluilard 08861 30p. TIL305 Mahe numerical
display E2.50 Minielure LOPS hem spec. as

121 3M1

TOSHIBA LEDS. 0.2" green 13p. 02"
green diffused 14p 0.2" green Ilit tap 14p.
or Clear 17p.

MULTIMETERS big price reductions on
pocket size meters. Model KRT1110 1.000
ohms per 011. mirror scale. news slimier
switch. 1.000v AC/DC. 100Kres, 150ma DC
surrenlE4.65. Model KRTIO1 same spec. az
Pie KERTIOD but rap telesliee Is vie prod
inseMion. E3.75. coormium TESTER.
Tubular mil with probe and arca. fly laid.

with halt.

TRANSFORMERS. All 2400c primary
leashes per Iransformer is shown in
brackets eller price MINIATURE RANGE

6-06v 100me. 960, 15018- 12.012 50..
ill 75p each 115pj. 126.12 IDOme 95p 115111-
0.6. 0.6v 6ma El 10 (213M. 0-46.9s 200me
these have no lisieg brecket 65p 115M. 12v
500ma 95p 122p1 1 2 /14 E225 Mal 1204
E2.75 14501 15.13.15v IA [2.10 14501-
30.0.308 la 02.75 154p1 20-0-20y 2A f3.50,
MK Di 2-15.20-24-30r 2 amp f1.50 1540I
213v 25a E2.20 154p).

TRIAL XENON PULSE TRANS -
FRMERS.111GP stylel 30p. Iglu I ono

mm. ...no, 60

111141ECE PRECISION TOOL KIT. le
OINK hilli Aws elmill..9 5 KIT. le
4s2/Mina S al Mimeo 3:5ma 3 small
iermiirlyera 2 Philips drivers. I awl. 3M., Km £3.,TOOLS. SOLDER SUCKER. Plunger type. high

suction. [ellen nozzle. 04.75. spare nozzles
65p each.Good polity side WW1. insulated
handles 5" f 1.35. Good quality snub nosed
pliers. insulaled handles, 5" 01.35p.AM.
Model Cl 5 wall soldering irons 24000
23.60 Antes Modal CX 17 wan soldering
irons. 2400c 03.60. Antes X25 25 wall
soldering irons 240vec F3,50. Antes ST3
stands (sells all above models, f 1,413. Antes
heal shunts 120 each Servos.' Solder Mop
45p each Neon tester screwdrivers 8" long
400 Miyama IC leM clip 16 pin E1.75.

0100ES. 1114901 10 1m 34.014434 ID for
45p. 1114007 10 tar 50p. BYI27 10 for 750
I1914 Meshed/1 100 101 E2.50. 144148
tnombered) 100 Mr 12.25.

BUZZERS. Minialere solld slate buzzers 33

0 17 0 15.0 while pleat e lane 0101 11 3
feel 70db lapprox low consumption only
i 5ma 4 rollagas available 6.9.12 or 24 vdc
75p each LOUD I20 Buzzer. Cream plastic
case 50mm diem o 30m01 high. 600 GPO

open type buzzer adiustable. works 6.12vdc

250. the Mme INA 100 D.C. 1ME8 ISM
IZEddm dimeeler. emits high Waled maim
rte el verging hiessery. 07,95.

MICRO SWITCHES. Standard button
operated 2825:Brem make or break new
15p each. roller °Denied version of the
latter, ear 19p. 11111 actiee mien
switch. 3 amp make or break 35x20x7mm
12p each. Cherry plunger opereted micro
swilch. 2 norm. open and 2 norm closed.
plunger ZOmm long 140x30118mml 25p each

ROCKER SWITCHES. 2 amp SPST single
hole fixing. various colours [red. black.
yellow. green. whitel 19p each. 250vec 6
amp white rocker. 21 s15s13mm 17p each.

PROJECT BOXES. Sturdy ABS black
Maths boxes with brass laser's and lid.
75 05115x96 035 m re 43 p 95 s 7 x35 m 50ps37min

58p

BOXES
black or while with lid And screws 39p eech

VERO NONE HELD BOX White ABS.
2.4%37" tapered. with screws 65p each.

TAPE HEADS. Moat cassetlef130. Stereo
foasette 03. Slandard 8 track claret E1.75.
SSP MNI330 ', Inch 50p BOB SRP90 .iback ,i.,,. no he., assembly p

heads both:, fresh 11/P with built in erase
11.20

ZENERS. 0208 400mw 2Y/ to 33v 6p each
B2X61 1.3 wall 795 la 33s 12p 0th.

SPECIAL OFFER SEMICONDUCTORS.
Mastic 5511390 regulalors. I amp now
reduced in price 7805. 7812. 7815 7824 all
M 75p each 7905. 7912 7915. 7924 all 99p

3 types at give may prices: LM309K to
ad. LEM Bolt I pw, ,..p. 44 ppd.
723 14-01 OM rep 311p ma.
PETS Union carbide N channel similar to
203E119 15p 311140 or B2W6I 40p each.
M203 dual matched pair al single yew

assets in one can 40p 2115062 Mask
112921 sus 1006 BOOMS 180 each By504
Oplo Isolators 4 lead inlra red led le
pholocell 25p each

SWITCHES. Sub Min. Toggles. SPST
181517mml 45o OPDT 18x7s71 50p. POT
Centre on 112111021mM 75p.

pUSII SWITCHES 16x6mm. red lop. push
to woe 14p each. push on break version
'block top) 16p each

SLIDE SWITCHES all OPOT 15 s8xI2mm
12p. 'Gall x9mm 12p. 22x13x8mm 12p.
22sI3s8 centre off 13p. Mullipole slider.
double aclion 112 lags] 290901I on 24p,

MICROPHONES
ECM105 condenser. omni direclionel. 600
ohms. Wall switch 12.95. EM506 Con.
denser. earthed. uni directional. 600ohme or
50k. heavy chromed copper use E12.95
Dynamic stick Mike. 5.000 ohms. onzell
switch. lined with standardjecE295.61i1104
Sob. min lie pin microphoees. condenser.
1.000 Ohms in. 50.16khz uses deal aid
honeryleePhm6 0525
STANDARD snuff. mikes 200 ohm aped.
titled will 2 5,3.5mm jocks. on, MI switch.
01.25
DYNAMIC P A Microphone. suitable for
mobile use hand held with thumb switch.curly lead. 50k Imp. £340.-
CRYSTAL INSERTS 35s lOmm 45p each.

MORSE KEYS. Beginners pron. key 95p
All.mehl type. tally edMslable f 2 45.

MOTORISED CAM UNITS. applies
lions including random light displays for
dims ,),) 12 switches per soil eeep
chengeover type. litled with low rev. geared
motor which is Shows ere unit is supplied
with a capacitor. Ammer lo enable it to be
used directly on 240 ac f1.95 pea equip]

RELAYS. Clare Dior sub. min. relay
10x10min 2 pole c/o. 1250 coil new 75p.
miniature encepsuleled reed relay. 0.1
matrix mounting. single make operated on
120c 50p Continental feria. sealed Phalle
case type. 240,3 pole Co 5 amp conticls,
new 65p. 12vdc1130aliml 10/0.3 make and I
break sophists new 65p each. Metal Cased
reed retry 50x45x17mm. has 4 heavy duty
mire reed inserts. operates on I2vdc 35p
seek

MURATA TRANSDUCERS. REC/SENOER.
MPA011.40K112 f3.25 pair.

PUSH BUTTON TY TUNERS Ina varicapl
transistorised 11 H.F new f 2 25

TELEPHONE PICK UP COIL Sucker type
with lead end 3.5nsm jack 55p.

SURPLUS BOARDS. He 1 This hoe 14

encapsulated reed relays. 11281 easily
removable. El 95 No 2 this has al least II

0106 15012.5a) SCRS. one relay. a WE and
tantalum mutters f 1.95. No 3 1.1 Boards.
these are complete IF boards mile for car
radios. 465KI12, full se of 115 and Oa. cells
1131(01 40p Cash No 4 Lamp flasher bead.
suitable for low had 2400c epplicetion
spores 1 flesh per second hut can be varied
via a preset peal 38p

-RIBBON CABLE 8 wry Moore core minis,
lure. 20p per mitre

POWER SUPPLIES. 9 UDC 120 ma
regulated. will replace PP9 battery Mc.
E225. Swilched type plugs into a 13 amp
so

900
1406.75 and 9 rolls 0 0 01 at

either 100 or 400 ma switcheble 4325
HC2448 stabilised power supply 3.6-7.5.9vdc
al 400ma. has polarity reversing and 0 off
switch and is fully regulated lo give exact
voltage trom no load la maximum current

E5 25

STOP PRESS. New arrivals 12 well car
stereo motors with pulley only 55p each b

track s1 rep playback heads only 75p each
Car radio boards complete onsets with 6
trensial rs IFS chokes. etc.. new but no info
75p sac Car radio RPIF and audio preamp
boards. 2 tranmslors. 1.113132 IC. Inseams.
IF's Mc new heat no into 65p each.

ELECTRICAL 11111116. 13 amp rubber
.A.,.., ..1,..6,,, 3$ .01. 13 yy),
glues wee pep per eye) 250 .0

JUMPER TEST LEAD SETS 10 PAIRA of
leads wills various coloured mac clips each
end 120 ohm) 80p per set.DECOR DALO ETCHING PEN. With spare

lip 75p

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

PROGRESSIVE RADIO
31 CHEAPSIDE, LIVERPOOL L2 2JD
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BUILD YOU OWN METAL DETECTOR
TR/IB TR/VCO BFO
Test equipment not required. Manuals for
kits available at 25p each (refundable). UK
prices post & VAT paid except where men-
tioned. Overseas: write for quote. Literature
available: SAE Please.

Shadow TR/IS (il-
lustrated). A true trans-
mit receive/induction
balance metal detector
- uses the latest
circuitry for maximum
range and sensitivity. Speaker or
phones. Pre -assembled search head
with lightweight closed cell foam
encapsulated coils for thermal insulation and
water resistance. A very powerful machine!

Shadow TR /VCO. An advanced version of the above detector, use it as a sensitive
TR /18 machine or switch to VCO mode when the depths achieved approach the
maximum 'in air" range. Low power requirement: runs on standard 9 volt batteries. The
most sophisticated detector available as a kit.
Shadow TR MEI kit £22.50 (729.95 assembled). Shadow TR /VCO kit £27.50 (E36.95
assembled).
Padded stereo headphones suitable for 'Shadow' detectors E5.50.
Designing your own detector? Then we can supply the (hard to obtain) hardware
'shell" including fully adjustable shaft with handle, search heed moulding with hinge

assembly, special clips to mount your own control housing (any box is suitable),
completely non-metallic: suitable for any type of detector (TR-PI-VLF-BFO etc.). Supplied
undrilled as a kit with full instructions (as used on our Shadow range).
Detector Shell kit ES.50.
Low cost IWO detector. 200mm (8") annular search: head gives wide scan with easy
pinpointing. Simple high efficiency circuit draws <3mA. Extra lightweight 300gms
(10.5ozs) with battery. Very detailed construction manual: ideal as a first project.
Absolutely everything supplied including pre -assembled search head, tuning coil and
earpiece. ALT3 detector (kit) - E6.95 (assembled E12.95) + El post and package.
Padded high 2 headphones for ALT3: 54.90.
Order by post or phone (24 hours) - for quickest delivery quote credit card number.
Callers by appointment only please!

ALTEK
Dept. ETC, 1 Green Lane

Welton-on-Tharnes, Surrey
Phone (093 22) 44110

Cable 7/0.2 11 Colours 100 meter reel
0.1 Veroboerd 3'4" v 11'h"
0.1 Veroboard 18"
Copper Clad board single sided
Watchmakers Side Cutters
Watchmakers Pliers
Transformer 100VA 2 12V 4.1A

S.5 R. BREWSTER
LIMITED

WHY PAY MORE?
for Miniature Soldering Irons & Accessories

18 watt So:dering Iron available EACH
P P

EACm
Ewe

in 12, 110 & 240 Volts. fitted with
No. 20 bit £3.78 + 22p

SPARE BITS .. No 19 size 1 5mm or No 20 size
3 mm or No. 21 size 4 5 mm or No
22 size 6 mm
No 78 I C Desoldering Bit
No 1920L Long Life Bit

44p
88p + 9p
95p

SAFETY STAND £3.25 -, 65p
SOLDER Savbit 20' 52p - 9p

Savbit 10' 26p -!- 4p
Lowmelt 10' 65p F 9p

INDUSTRIAL/RETAIL ENQUIRIES WELCOME FOR THE ABOVEA A AW V
We also Offer & Recommend for Mail Order &

Personal Callers Only
Drys 50 Temperature Controlled Soldering Iron 710.50
Spare tips for above 11.10
lsotip quick charge rechargeable Soldering Iron (20.40
Spare tips for above (2.60

/2.25
11.90
/4.25

70p
. _14.75
......./4.25

(10.50

OTHER ITEMS ALSO AVAILABLE ASK FOR LIST S.A.E.

MAIL ORDER DEPT.
86-88 Union Street, Plymouth
PL1 3HG Tel:(0752) 65011

*741\4 SOLDERING IRONS

011111=11=D=rTHE MIGHTY MIDGETS

UT T
F eti

TRANSFERS
PA

GOOD AND PROPER!
. . . . or at least your projects. If there is one thing which is

impossible to do at home is lettering front panels to pro-
fessional standards. At least until now. If you cast your
eyes right a while you'll sce our new panel transfers sheet,
which has been carefully designed to allow you to do ex-
actly that.

The transfers arc easily rubbed down,
and The two sheet set contains a mass of
lettering and -uniquely-control scales for
both rotary and slider puts.

Each sheet measures 180mm X 240mm
and comes packed flat in a stiff cardboard
envelope for protection. There should be
enough for dozens of projects here - and the
longer you wait the worse they'll look!

S

Send £1.75 (includes VAT
and postage) for the two -
sheet set to:
Panel Markings

Magazine.
25-27 Oxford Street.
London WI R 1RF.

MODMAGS ,977no 1
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ELECTRONIC
WARFARE

ELECTRONIC WARFARE had its beginnings in the Second
World War, with the development of radar, electronic
navigation aids and early means of disrupting the enemy.

However, after the war, interest waned as Chiefs of Staff
were more interested in hard weapons such as aircraft and
tanks rather than somewhat "ethereal' electronic weapons.
In fact the importance of radar was not forgotten, and radar
development continued apace, but the capability to deceive
or deny the use of that radar was, in the West at least, given
low priority.

This mode of thinking has been radically altered in the last
15 years and development of the military aspects of elec-
tronics is rapidly increasing, taking up a larger and larger
proportion of military budgets each year.

The reason for this sudden surge in interest stems from
experience; in peace time electronic aids and counter

measures may seem a luxury, in any military action they
have been shown to prove their worth. Three areas of conflict
produced developments which finally shocked the West's
military planners into action. The first was the U.S. ex-
perience in Vietnam, particularly with the B-52 raids on
North Vietnam known as the 'Linebacker' raids. In the
second series of raids, highly trained and experienced
defensive forces fired over 800 surface-to-air missiles at 714
strike sorties, yet only 15 planes were lost, indicating that
the electronic counter measures (ECM) were highly suc-
cessful.

x.

The next indication of the importance of an electronic
capability was the Soviet invasion of Czechoslovakia, when
NATO early warning devices were totally blinded by Soviet
ECM. Czechoslovakia was already occupied by the time the
West knew of the invasion.
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The largest growth area in electronics is military
hardware. Modern warfare is increasingly becoming
a battle of software rather than armour. Any future
combat force will have to include elements with
ECM capability, as David Chivers explains ...

ECM For Desert?
The Middle East War of 1973 provided more evidence.
Before this it had been assumed that when it came to
electronics the USSR would always be one step behind, but
in fact the Arabs were armed with weapons to which Israel
had no immediate answer: Surface -to-Air missiles and.
anti-aircraft guns guided by radar.

The type of radar employed 'Continuous Wave' or CW
radar. This is a radar which instead of sending a series of
pulses to be reflected from the target, illuminates constantly
with a transmitted signal. The protection equipment carried
by Israeli - and indeed all Western aircraft - was orientated
to a Pulse -radar threat and was incapable of detecting - let
alone jamming - the CW radar.

However, despite an initial high loss rate, Israeli losses fell
rapidly with the introduction of new tactics and extensive use
of ECM both in aircraft and 'dedicated' ECM helicopters.

EW is concerned with measures taken by either side to
give them a combat effectiveness over their enemy by
competitive use of the electromagnetic spectrum. There are

three categories: Electronic Counter Measures (ECM); Elec-
tronic Warfare Support Measures (ESM); and Electronic
Counter Counter Measures (ECCM): and we shall consider
each in turn.
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The MRCA Tornado. As a low level strike aircraft it excels and is
usually equipped with an external ECM pod in this role. Here the
wings are swept back and the plane is carrying a full load of
weaponry and stores.

A Word About Air
To defend its airspace, a country must use radar first to
detect an intruder and secondly to determine its position and
course, guiding either an aircraft or missile to intercept. In
either case at long range the only way to home in on an
intruder is by radar. At close range low light television (LLTV)
Or heat seeking equipment (infra -red) guidance is used.

This 'radar threat' to an attacking aircraft is very real and
tactics have naturally been devised to escape detection.

Due to the inability of land based radar to cover low
altitudes at anything other than very short range, the
accepted way for strike aircraft to penetrate enemy air space
is by flying in at very low altitude. In this way an aircraft can
fly undetected below the radar horizon, and this is the
standard strike tactic of the Royal Air Force, and one at which

the Tornado excels.
However, the introduction of airborne radars in AWACS

(Airborne Warning And Control Systems) aircraft challenges
aircraft to intrude unnoticed, since their 'lookdown"
capability enables them to spot low flying aircraft and direct
an attack on the intruder concerned. With the opportunity to
make an undetected attack strongly diminished, it is in-
creasingly important to be able to counter the enemy's radar.

Once a missile has been fired at an intruder, it must evade
an enemy which is faster and at best only slightly less agile
than itself; if the missile is heat -seeking or LLTV guided, then
flares and manoeuvres may be effective,
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Electronic Counter Measures
These seek to deny the enemy the use of the electromagnetic
spectrum. This may take the form of 'jamming' enemy radar
or communications by selective use of radiated energy, or by
deceiving the radar operator - or computer - into believing
that a number of targets are present when in fact only one
exists, or that the target is in a different position.

ECM may be divided into two techniques: denial, where
the enemy's electronic equipment is made ineffective by
jamming communications or radar - and deception as
described above. Both denial and deception may be either
'active' or 'passive'; that is, involve the use of radiated
energy - or not. The simplest and most common form of
active denial is that of noise -jamming.

Various techniques are used, but white noise, if transmit-
ted at a high enough power, into the enemy's receiver will
usually be effective in rendering it inoperative. If the
jammer's noise energy is concentrated on a small bandwidth
covering only the input frequency range of the enemy
receiver then it is known as a 'spot jammer' while a jammer
radiating noise over a much broader part of the frequency
spectrum is a 'barrage jammer'. The former has the advan-
tage of design simplicity, and greater effectiveness, while
the latter can counter a number of receivers operating on
different frequencies at the same time.

Active deception of radar can be accomplished by
repeater jamming, i.e. creating a false echo of the radar
signal by re -transmitting a noise signal at a set time after a
receiver picks up an enemy radar pulse. An additional
refinement is to use either a pre-recorded replica of the
incoming signal or a transponded pulse to confuse the radar
operator into believing that one or more false targets exist.

Tracking radar can be forced to 'lose track' by electronic
means, and this is done by shifting the image of the target
from its true position, so that the system follows the image.

In radars which have two modes - scan and track, once
the tracking system has lost the target, the repeater may be
silenced leaving the radar to return to its scan mode against
which other jamming forms may now be used. However,
new radars now employ 'track while scan' mode which is
slightly more resistant to this kind of deception. Even so
modern ECM equipment may deceive the radar in terms of
range, altitude, position or speed and as such provides a very
useful means of increasing the survivability of an aircraft in a
hostile radar environment.

Passive resistance

Passive ECM is concerned with chaff, decoys and the radar
'cross section' of a potential target.

Chaff was the earliest countermeasure against radar and
is still effective today, it consists of thin strips of aluminium
foil, released in a cloud which is highly reflective to radar.
Spot chaff dropped as an individual bundle may appear as
another aircraft on a radar screen or its larger reflected signal
may steal a tracking radar from the faster moving true target.
Corridor chaff, released in a long cloud is a confusion
measure which enables a series of aircraft to fly undetected
behind a 'smoke screen.'

Chaff has proved particularly useful as a defence against
radar -homing surface-to-air missiles, which, with their small
radar window can be totally blinded at close range.

Plane to see

The cross section of a plane as it appears to radar may be
reduced by careful design and the avoidance of sharp
corners for example will help to keep the radar reflectivity
low, as will the use of 'doubly' curved surfaces.

Flat, cylindrical, or conical surfaces not possessing double
curvature are highly reflective if caught at right -angles to the
incident wave. The US mothballed super -bomber the B1 is a
good example of careful design, and despite its large size, it
exhibits a far smaller radar cross section than many much.
smaller aircraft with the consequent result of increased
survivability.

Radar absorbent materials may be used to reduce the
reflectivity of the target, again reducing the ability of radar to
detect the target, particularly at long range.

A decoy is a small aircraft -like device which can, by means
of electronic and structural design, appear as a real aircraft to
a radar set. Thus a number of attack aircraft, each carrying
perhaps two decoys, could by tripling the number of targets
present saturate the enemy defences. To add to the illusion
of a full scale aircraft, the decoy may even carry a small
jammer, to duplicate as accurately as possible the image of
its mother aircraft.
Support Measures
Warfare support concerns the collection of data from the
reception of enemy radar, communications or counter
measures. This data is then processed and may be used
either immediately to warn of the nature of an impending
threat or as ELINT (Electronically gathered INTelligence)
from which a picture of enemy operations in the elec-
tromagnetic spectrum may be built up and equipment or
tactics altered accordingly.

Whereas electronic warfare is for the most part actively
deployed during time of war, ESM is at its height during
peacetime. Indeed once hostilities have broken out, if enemy
electronic capability has been under estimated or is not
known, then the enemy has won the first round of the
electron war.

HMS Resolution, a 7000 -ton Polaris submarine. With the
increasing efficiency of detection techniques, such vessels are
perhaps the hardest threat to counter.
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Above left: the 28298 is a mobile ground surveillance radar for
the detection and location of moving targets.
Above right: one of the early warning radars of the 16th Light Air
Defence Regiment. Such units alert interceptor forces to tackle
intruding strike aircraft.
Below left: representation of modular ESM equipment
(shipboard). Such a system can be reduced according to
size down to simply console and bearing array.
Below right: EMI Searchwater. Probably the best airborne
surveillance radar there is. Used from Nimrod aircraft it can
identify ships and submarines by their radar profiles.
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Both the Warsaw Pact and NATO indulge in ESM during
detente especially during the other side's manoeuvers and
exercises trying to gain information on the effectiveness of
each other's EW capability. Soviet Spy trawlers have caught
the news as they shadow NATO fleets, and Soviet Bear
aircraft, studded with ELINT gathering devices, are regularly
turned away from UK airspace as they probe the capabilities
of the West's air defence. No doubt NATO aircraft are
involved in similar activities in the opposite direction.

Staged System

The first stage of an ESM system is the receiver and
processing stage and on its own this makes a useful instru-
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ment. This is known as a Radar Warning Receiver (RWR) and
is a cheap but effective preliminary protection against radar -

threat. (Similar warning devices are available for other
threats; including sonar warning on submarines, and new:.
Laser warning receivers for protection against guided wea-
pons).

For helicopters and smaller aircraft where space is at a
premium and additional weight results in lower perfor-
mance, simple devices may be used such as the US army's
new series of RWRs. These weigh only 3.5kg yet indicate on
a CRT the bearing and nature of any radar, while identifying
any partricular threats associated with known anti-aircraft
weapons systems.

Decca manufacture a similar unit which is hand held.
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Identification of a radar is of particular importance
especially in an environment where both sides are actively
involved in EW and where there is such a diversity of radar
types and threats. Friendly radar cannot be treated in the
same way as hostile radar and must therefore be positively
identified. Shipborne ESM systems are far more useful in
this respect and can employ sizeable computers to aid
identification and response. Such a system is made by
Decca, whose Cutlass ESM system can hold a library of up to
2,000 radar signatures. The device can give radar type,
frequency and bearing as well as all the relevant information
available on that radar. MEL have a similar modular system
- Susie - which can be tailored to suit the type of vessel it is
to be employed upon from 'small Patrol Boats up to large
Cruisers.

Such systems can be used in conjunction with jamming
equipment to provide a very potent ECM capability. All the
operator has to do is to decide whether or not to jam a
particular threat radar. If he decides 'yes' the computer
will decide on the most appropriate counter measures to take
and then apply them.

Information Received

In any case ESM carried out by a Radar Warning System is
only secondary; the most important ESM being the incorpo-
ration of the 'potential threat' into the computer library, or in
a RWR. This depends on good intelligence, anticipation of
possible developments and the speed with which the system
can be altered to meet any new threat.

Thus the effectiveness of any counter measure or counter
counter measure depends on the accuracy of information
received, the speed with which it is processed and the
flexibility of the response. Current RWR trends are the use of
broadband receivers - often with a crystal video front end -
and detection circuits enabling a computer or
microprocessor -based comparison with known parameters
to be made. Also important is the incorporatrion of a simple

Above, the F-16 fighter. The craft uses a
computer stabilisation system to provide a
stable weapons platform without the pilot
having to worry about it. As a ground strike craft
an external ECM pod can be fitted, as can 'chaff'
missiles to help shield the craft from
interrogating radar.

Opposite, a Polaris missile fired from HMS
Resolution. The range of Polaris is about 2,500
nautical miles, and being fired from an undersea
platform it makes them difficult to stop. Satellite
mounted weapons will undoubtedly be a front
line defence for both powers against ICBMs
within a few years.

Below, the F-14 combat aircraft. It has a fire
control system which can attack six targets
simultaneously at 200km range, while tracking
18 others, deciding for itself which pose the
greatest threats and facing them in that order! In
addition the wings are automatically swept back
to the optimum position by MPU control.
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display, which enables the user to assess any threat at a
glance essential to the pilot or helicopter crew in a combat
situation where a few seconds may be the difference
between survival or destruction. Hence the use of automatic
response systems, which may for example dispense chaff as
soon as a threat is identified.

Naturally the task of the RWR designer is made more
difficult the more diverse the types and frequencies or radar
employed. However, if designated for a particular use, the
number of threats it is likely to encounter may be reduced.
An air superiority fighter such as the USAF Eagle need only
provide light ECM and ESM defence against ground based
threats - its adversaries will be airborne weapons systems of
which there are fewer types. The RAF's Tornado on the other
hand is required to penetrate deep into enemy air space
where the threat will be from both ground and air, hence its
much more complex ECM and ESM equipment. The diffi-
culty of designing equipment to face a varied assortment of
threats must surely be seen as a very effective argument
against too much standardisation of military electronics.

Counter Counter Measures

This will be more difficult from an aircraft or missile in
which case the radar set as well as a target will be moving in
relation to both the target and the chaff, where the chaff is
very likely to have the higher relative speed.

To counter repeater tactics employed by the enemy as
ECM, the waveforms of the transmitted pulses may become
more complex, with subsequent recognition circuitry in the
radar receiver. In addition, as a counter to various types of
jamming and other ECM, radar should possess a good
frequency range and if possible frequency agility - the
ability to change frequencies from one pulse to the next.

A useful ECCM is that of a Constant False Alarm Receiver
(CFAR). This works by setting the receiver to 'expect' a
certain number of false alarms, or rather spurious signals
above a level which trips the receiver's processing circuitry
and causes the radar to treat it as a target, giving a false
signal on the radar screen. Assuming that such signals are
caused by random noise in the atmosphere and receiver
circuitry, then false alarms may be expected to occur in a
poisson distribution from which a mean rate can be calcu-
lated and the receiver set accordingly. Noise jamming will
therefore appear as noise above the expected rate, and the
receiver will reduce its gain accordingly, though if the
jamming is effective and persistent this may amount to
shutting down the receiver.

Nevertheless CFAR technique is a valuable counter to
noise jamming and is even more effective when used in
conjunction with other ECCM.

Radiate Confidence
It should not discourage the aspiring ECCM designer to
realise that all radiating electronics can be jammed. While
the enemy might find this possible, there are two restrictions
on his ECM activity, in particular on active ECM. The first is
the cost of any jamming measures and especially the cost of
providing comprehensive protection in a confined space and
at limited weight. The second is the fact that the enemy
needs to use the electromagnetic spectrum as well, and must
ensure that at least his sections of the frequency spectrum
are as clear as possible for his own use.

To ensure that one's own transmissions are not likely to
be adversely affected by friendly jamming activity, Electro-
Magnetic Compatability (EMC) is necessary. This may be
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INTERCEPTOR WITH
'LOOK DOWN' RADAR

AWACS
AIRCRAFT

INTRUDING STRIKE
AIRCRAFT

SURFACE-TO-AIR
MISSILE BATTERY

Above, intruding strike aircraft have to face a multitude of threats.
Low flying is the usual way of avoiding being spotted. However
'look -down' capability is now fitted to most interceptors, and the
AWACS system protects NATO airspace to some extent.

particularly difficult in a large defence force such as NATO
where most member countries have their own electronics
industries and where a subsequent diversity of standards
and techniques are found in electronic equipment of all
kinds. Thus compatability of equipment is a very important
ECCM, though the versatility achieved through diversifica-
tion is an obvious and useful ECCM in itself and should not
be forgotten in the current race for standardisation.

Train Thoughts
An additional advantage of the increasing use of electronics
in warfare is that is is increasingly simple and much cheaper
to train personnel and simulate 'live' action. For example the
British Army's 'Striker' anti-tank vehicle comes complete
with a computer based simulation system as standard, for
training soldiers in the use of its missiles. Since each
anti-tank missile costs upwards of £5,000 it is extremely
expensive to use live rounds for practice firings. However
because the control systems for the missile firing are
contained in digital logic, it is a simple matter to provide a
simulation facility in which the operator experiences exactly
the same situation as under real action.

In conjunction with laser gun sights and computer
references, this makes the expensive business of 'war
gaming' cheap yet more reliastic since combatants can
actually 'fire' at each other much as in a TV 'tank battle'
game. The use of simulators is also of great importance in
training pilots, and though a simulator may cost more than a
real aircraft, the fact that it requires no fuel, no expensive
maintenance and cannot be grounded due to poor weather
makes such equipment very worthwhile.
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Below, EMI's Cymbaline mortar location system. It uses radar
beams to reference a projectiles flightpath to a map to give
accurate prediction of launch and impact points.

Summary
Whatever happens in the future, one thing is certain -
without EW capability any armed force engaging in combat
will be at a severe disability when faced by an EW equipped
enemy. Its communications will be blinded, its radar jammed
its planes downed and its hardware detected and neu-
tralised. Not a comforting picture.

Let us hope it doesn't happen to us. Ell
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Manual

MW/LW
Full medium and
plete with speaker
for positive or
model.

E 9 .95

e...1.:pi1...,:._._. r.,
::;,.,w!..____NTE' ..._

long wave tuning. Com-
and mountings. Suitable

negative chassis. Latest

£1.00
+ Post

Push -Button

MW/LW
One LW,
tuning.
tings.

L 1

four
Complete

Latest model,

5 -60

1,,?
_.;

.tif, ,,..._....,__...,,,
-_,_...,

MW buttons plus manual
with speaker and moun-

negative chassis only

0
+ Post

Stereo FM/
Cassette
+ MW

. .:-:....0

_..
i

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.c38.9 5 £1310.0s0t

Stereo Speaker Set
Suitable for above stereo unit. Good quality
in surface mounted casing. 5W nominal.
8W peak.

£3.95 (pair) + 70p Post

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

£1.60 + 30p Post

Metal Detectors
Treasure Tracer Mk M

. The original Treasure Tracer. Sales
exceed 7,000. 5 -transistor circuit
with Varicap tuning. Sensitive,
stable BFO design. Built-in speaker

ay 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
Built with sensitivity up to 10in on
single coin; fitted with speaker and
meter; PP3 battery; 7in dia. search
head. Telescopic stem. Excellent
pin -pointing, positive reaction to!
non-ferrous, negative reaction to
iron. This model's normal price is
£39.95!

£22.95 + £1.00 Post

All goods guaranteed one year.
10 -day money -back offer. Goods
es -stock at time of going to press.
Callers by appointment only please.
Send s.a e for leaflet.

1
Minikits Electronics t 1.

6d Cleveland Road
S. Woodford

London E18 2AN
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ETIPRINTS are a fast new aid for pro-
ducing high quality printed circuit
boards. Each ETIPRINTS sheet con-
tains a set of etch resistant rub down
transfers of the printed circuit board
designs for several of our projects.

ETIPRINTS are made from our original
artwork ensuring a neat and accurate
board. We thought ETIPRINTS were
such a good idea that we have
patented the system (patent numbers
1445171 and 1445172).

003

004

PARTS LIST
Shown below is the listing for
the last year's ETIPRINTS.

Race Track Game
Hammer Throw
Freezer Alarm

Metal Locator Mk II
Ultrasonic Tx/ Rx
5 Watt Stereo Amp
Metronome
Shutter Time

Jan 78
Jan 78
Dec 77

Feb 78
Feb 78

(modified) Jan 77
Feb 78
Feb 78

005 Op -Amp Supply
Frequency Shifter
LCD Panelmeter
Light Dimmer (3 times)

Mar 78

006 CMOS Switched
Preamp
From Experimenters "Electronics
P.S.U. Tomorrow"
555 Boards (twice

007 Star Trek Radio
CD Ignition
CCD Phaser
White Line Follower

008 Tank Battle
Helping Hand

009 AM / FM Radio
Bridge Oscillator
CMOS Stars & Dots

May 78
May 78
May 78
April 78

May 78

June 78

010 Bench Amplifier
Freezer Alarm
Marker Generator
LED Dice
Watchdog (2 PCBs)
Stars & Dots PSU

Earlier sheets are available,
ring Tim Salmon for details.

016 Stac Timer
Xhatch Gen
Wheel of Fortune

011 Noise Generator
General Preamp
Flash Trigger
Corn pander
Active Crossover
(2 PCBs)

012 Disco Lightshow
Stereo Simulator
Digital Thermometer

013 Amplifier Module
Amplifier PSU
Equaliser
Equaliser PSU

014 Skeet Game
Sweep Oscillator
Burglar Alarm
GSR Monitor

019 UFO Detector
Torch Finder (twice)
Etiwet (twice)

Project
Book
Six

Project
Book
Six

Project
Book
Six

Book
Six

Project
Book

Six

July 78
July 78
Aug 78

017 Complex Sound Gen
Tele Bell Extender
Power Bulge

018 RF Power Meter
Proximity Switch
Audio Oscillator (2)

019 Car Alarm (2)
Wine Temp (2)
Curve Tracer

020 Digital Tacho
Module
Digital Dial

021 Tape Slide Synch
Tape Noise Limiter
Light Tacho

022 Logic Trigger
Power Meter
Headlight Delay (x2)

Sept 78

Oct 78

Oct 78
Oct 78
Nov 78

Dec 78
Dec 78
Dec 78

Jan 79
Jan 79
Jan 79

Feb 79

Mar 79

HOW IT WORKS
Lay down the ET/PR/NT 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 0 (Payable to ETI Magazine) to

ETI PRINT, ETI MAGAZINE
25/27 OXFORD STREET, LONDON W1 R 1 RF
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CALCULATORS

SCIENTIFIC
*SPECIAL OFFER

TEXAS 7159 together with PC10013
(Complete as manufacturers specifications)

E285.00

TEXAS/HP Accessories available
*TEXAS T159 (New Card prog 960 prog steps of 100 mem)

£155.50
*TEXAS T158 (New Key prog 480 steps or 60 mem) £80.00
*TEXAS PC1008 (New updated Printing Unit for 7158/T159)

E140.00
*TEXAS T157 (Key Prog 8 mem. 150 Keystrokes / 50 Prod Steps)

925.00
TEXAS T I 33 (New - same spec as 7130. but 3 mem) E13.95
*TEXAS 7145 (New updated version of the Texas T140) [19.95
*TEXAS 42MBA (10 Dig Fin/Scat Prog 12 mem 32 keystrokes)

E42.95
*TEXAS TI PROGRAMMER (Hexadecimal Oc9 E48.50
*TEXAS 7151 /iii (New 8 Dig + Exp 10 mem 32 Prog Ste..
Scat/Sci) E28.30
TEXAS T150 LCD (Sci/Stat. 2 Con Moms) . E23.00
TEXAS T125 LCD (Sci /Slats) .. E18.50

"SLIM -LINE"
Chronograph

BARGAIN OFFER
You will not believe the luxury of tips "slim
line" 121unction Chronograph until you have
worn it until you have enjoyed the
compliments it generates.
The "Slim -line" Chronograph gives
continuous easy to read LCD display of hours.
minutes. seconds. AM/PM Al the touch of
button you have date - month date - day of
week - reverting to normal display lime al
the release of the button.
Press again for immediate slop watch lap lime facility to If 100 second. The
"Slitn-line" even has a powerlul back light for easy night use. the casing is
chrome finished with matching linked bracelet.
We are so certain you will be delighted and "fished with lilts "Slim -line"
Chronograph that in addition to the One Year Warranty we are attiring a
I4 -day money back guarantee it you are not entirely satisfied

ONLY £16.50 E1.00 p/p ins. Send cheque/P.0. or
order via Barclay/Access credit card today under our Special
la -day Tnal Otter.

TEXAS T158 with Applied Statistics E80.00
*TEXAS 7159 with PC100C and Applied Statistics E305.00

* SPRING SALE
TEXAS T159 Calculator (complete as manufacturer's spec..
master module, charger. etc t. PLUS statistics module and
extra set of 40 Blank Frog Cards with wallet. etc

ONLY 6180

*CBM 9190R (as 41909 but with 9 memories) E27.60
*CBM Pro 100 (72 Step Prog) E29.50
*HP 19C (Cont Mem key Prog Printer) £129.00
*HP 29C (as 19C but no Printer) E93.00
*le P33E (8 mem Pro Sci 984.00
*HP32E (Advanced Sci with Statistics) £50.00
*HP27 (10 Mem So Fan /Stat) 973.50
frHP31E (New Sci replaces HP21) E35.00
*HP 6'/A it frog 224 steps 26 Merni 6257.75
*HP97A (Faulty prog with Punter( E422.00
All HP range avail inc new E range
CASIO FX360 (New 10 Dig + E. 7 Mem 81ISt. Div Lin Rem etc

840.00
CASIO AQ2000 (updated AQ1000 Cal. 3 -Way Stopwatch /Alarm
pl. Date Calendar) 922.00
CASIO l h3t 00 iLCD Sci Std. DP Rec 1 E22.50
CASIO FX8000 (as above + Stop Watch /Alarm) 927.73
*CASIO FX2132P (127 Step Sci Props Con Mem) E44.50

THE COMMODORE PET COMPUTER
with 8K bytes RAM 2001-8

A complete personal computer that
operates anywhere by simply plugging

into Main supply. Allows communications
directly from BASIC to IEEE - 488 standard devices -

Cassette. Video Display Unit and
Keyboard built into PET

Fully guaranteed Warranty by CBM
complete only E550

PET 2001-16N E875

NOW IT'S YOU AGAINST 'COMPUTERS'
SORRIS me .nos, advanced chess computes yet Born, is
ideal tin teaming and ,m proving your chess game horn
betiornei to master Borns can play against himself has
Ainna.N.meric prompting to help improve play and by simple

itching you have facility to follow Barris s thinking whilt,
a105505 position before making a rnds,e Walnut case

wooden chess men. board mains adaptor. etc. E175.00
CHESS CHALLENGER '10' (10 Levels of beginner to
master) E154.00

*FREE - Mains Charger included*

GOODS FULLY GUARANTEED PRICES EXCLUDE VAT (ADD 8%)
BUT INC P&P CHEQUE WITH ORDER

Company /Nowt.* and Government orders accepted by phone
Barclaycard Access accepted by phone

Tel. 01-455 9823
EXPORT ORDERS WELCOMED

Arr Freight! All Post Delivery
IQuotations on request Payments via Letter or Credit/Inc

Money Order / Credit Card. etc.

MOUNTAIN DENE
22 Cowper St., London, EC2

72

BUDGET PRICES

Special lust 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.

15423 STUD MOUNTING RECTIFIERS 1 OA
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 (70100). Monolithic adjustable vol-
tage regulator. Plus or minus 2v -6v, 6v -8v,
8v -37v to 1 50mA 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 SN78477 sound generator IC (train,
plane, explosion, phaser gun etc.) with data,
£2.80 + 20p P / P.

MICROSPEECH Speech Synthesiser board
(assembled and 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 1 2T

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 (TI) 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 TO -99 (Voltage comparator) 25p,
FPE 100 infra red emitter + data 15p,
DIL SVVTS 4 -way 60p. TBA810S + 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 BAH, ENGLAND

r

0.

SPECIFICATIONS ELMAC

ELECTRICAL DATA 4" SCOPE
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
Meg /40 pf in shunt 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/ d iv
to 10 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 -1-
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.
5cm(w)x28cm(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 Tan leads available £2.00
£99 (+ £7.92 VAT + Barclay and Access
El 50 Carria,e

10MHz Scope with 5 x Magnifier for £147.95.
1+ El 1 84 VAT + £2 carriage)

5" CRT

SAE for
further details

 DC to 10 MHz bandwidth.
 10mV to 50V/cm in 12 calibrated steps.
 0.5 pS to 0.1 Sec/cm sweep range in 6 calibrated

steps plus 12.1 Vernier.
 Magnifier x5.
 Fully automatic trigger.
 DC to 1.5 MHz horizontal bandwidth.
 Fastest sweep 1Ons/cm with Magnifier.
Sensitivity: <1 cm deflection 10 Hz to > 15MHz L.F.
trigger extends below 5 Hz with 2 cm deflection. Trigger
circuit locks to the mean value of the displayed
waveform. It will lock to almost any waveshape
including sine, square. triangle, pulse and TV video
signals. When no signal is present to repetition rate is
below 5Hz the trace free runs producing a bright base
line. Company orders welcome by phone and Telex.

6M14z OSCILLOSCOPE 31066
Similar in appearance to 10MHz scope. SAE for details.

FLUKE 8020A HANDYMETER
 Large, easy to read 31/2 digit

LCD display.
 26 measurement ranges for

AC/ DC volts, amps, ohms
and conductance.

 0.25% VDC accuracy over
one year.

 High power and low power
capability.

 Measure to 10,000 MO using
two conductance ranges.

 Fully protected to 250V on all
ranges.

 Protected against transients
up to 6KV for 10 ',secs.

£110
Inc. PP & VAT

SINCLAIR PFM200
FEATURES include: Resolution to 0.1Hz and sen-
sitivity to 10mV. 8 -digit LED displaying frequency range
of 20Hz to 200MHz. Xtal time base accurate to 0.3
ppm /°C and 1Oppm /year and all this in a package
weighing just 6oz. and 6.2" x 1.25". Adaptor £3.20.
Padded case £3.20.
Chess Challenger 10 POA
Chess Challenger 7 pos.
Boris Microprocessor Chess Game POA.
PDM35 @ £29.84. UK Microvision @ £90.26.
DM350 @ £96.76, DM450 @ £88.08.

KRAMER & CO.
9 October Place, Holders Hill Road
London NW4 lEJ. Telex: 888941

attn. Kramer k7. Tel: 01-203 2473
Mail order only Callers by appointment
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PROJECT

TRITON 8K
EPROM CARD
The Triton one board home computer has proved to be a very popular design. In this
article Mike Hughes, the designer of Triton, describes how you can make an 8K EPROM
card, the latest addition to the Triton hardware.
SINCE THE ORIGINAL launch of Triton in the November
issue of ETI, many people have constructed the com-
puter and are well under way with extensions to the
system. We thought that, before we begin to describe
the latest addition to the Triton hardware, this would be
a good time to look back and review the current state of
the project and try to put into perspective what has gone
before and how planned expansion possiblities fit into
the overall view of the Triton system.
The original article on Triton carried a brief outline of
the basic design criteria. These were:

1 A single board design,
2 Easy to construct,
3 Programmable in machine code and BASIC,
4 Graphics and alphanumeric characters,
5 Cassette tape interface,

POWER
UPPLY

CPU
SYSTEM

CONTROL &
BUFFERING

000
TV SET

EXPANSION

Min

USER
RAM

AREA
UP TO 3k

tAtttfrE
INTERFACE
300 BAUD

VIDEO CONTOL
AND GRAPHICS

6 Full 56 key keyboard,
7 BASIC in EPROM,
8 Full power supply,
9 The whole kit to cost less than £300 and be housed

in a suitable case for ease of transportation,
10 An interface to domestic TV set or video monitor.
Expansion
The original article carried detailed circuit and firmware
descriptions, but at the time of publication only touched
briefly on Triton's expansion possibilities.

The expansion of the basic machine falls into two
distinct categories. The first is hardware extensions,
such as memory expansion, etc. The second is firmware
expansion such as extended monitors and extended
BASICS.

UHF
MODULATOR

AUDIO
CASSETTE
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BUFFERS

EXPANSION MOTHERBOARD

8 SLOTS TO TAKE
EXPANSION EUROCARDS

I

8k STATIC RAM
EUROCARD

PLUGS DIRECTLY INTO
MOTHERBOARD

Fig. 1. The basic Triton system with
motherboard, level 4.1 monitor and tiny
Basic.
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TRITON MAIN
PCB
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FIRMWARE

BAUD RATE TO PRINTER SELECTABLE
BY SOFTWARE CONTROL

20mA/
RS232

AUDIO
CASSETTE

PRINTER

The Triton PCB, as originally designed, holds up to
8K of on board memory, up to 4K of EPROM and 4K of
static RAM. 1K of RAM is, however, reserved for the
VDU RAM and is not available for user programs.

Fig. 2 shows the Triton system overview, with the
new 5.1 monitor and tiny BASIC, printer and 8K RAM
and EPROM cards. Any firmware resident in EPROM can
now be called by BASIC directly.

The top 8K of memory (56-64K), is reserved by
Transam for their 8K Basic, so if you intend to take the
system that far, use the 8K block below this for your own
resident EPROM firmware.
Not Only, But Also
Most people will want more than just RAM and ROM for
their system and as we have more sockets available on
the motherboard we will be publishing other useful
designs as they become available. We already have a
number cruncher card in the pipeline which is a useful
interface to the National Semiconductors MM 57109
chip, one of their COPS series of calculator oriented
microprocessors.
You will see from Fig. 1 that:
(a) No printer interface was originally provided.
(b) The monitor and tiny Basic only take up 3 out of the
4K EPROM. We could, therefore, put this spare EPROM
socket to good use by developing a new resident
firmware package to occupy the whole of the 4K
memory space available on the original Triton board.

Transam Components Ltd, suppliers of Triton, have,
in fact, developed this extension to the resident firmware
and we shall be describing its advantages in a future

74

EXPANSION MOTHERBOARD

11111111

I

8k STATIC
RAM

USING
2114L LOW

POWER RAMS

8k EPROM
CARD

HOLDS UP
TO 842708

Fig. 2. The Triton system with the new level
5.1 monitor and tiny Basic, printer and 8K
RAM and EPROM cards.

article, but, briefly, it gives increased monitor functions
over and above those present on the standard machine,
including a 20 mA or RS232 printer interface, Hex
dumps, register dumps, break points, ASCII string input
and display, improved tape file search and an Extended
Tiny BASIC.
Extra Commands
The BASIC has now been extended to include extra
commands like READ, WRITE, PEEK, POKE, CALL and
EDIT. Machine code subroutines can now be called from
BASIC and data can be read in or written out to any port
in real time. There is also a very useful extension to the
BASIC look up table, out into RAM, so that the user can
write his own extensions to BASIC. The new Level 5.1
monitor and BASIC will give the user that extra flexibility
over the earlier version, but this will form the basis of a
future article.

In order to expand resident firmware any further, it is
necessary to have more ROM or EPROM space
available. This is now possible using the new 8K EPROM
card described in this issue. Designed to hold eight
2708 EPROMS, the card plugs directly into the Triton
motherboard and, like the RAM card, its position in
memory is selectable by means of a DIL switch or jumper
lead. This means that a program can be run in RAM and
then burnt into EPROM by selecting both boards to sit at
the same address in memory, testing the program in
RAM before you burn in your EPROMS and then
replacing the RAM card by the EPROM card . ... all very
simple.

The long term plans for the 8K extra EPROM cards
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include a full BASIC and also an assembler, which we
understand Transam are working on as their next
addition to the system.

RAMifications
Expansion of RAM soon became an important
consideration as more and more people wanted to write
larger and more complex programs. The Triton main
PCB has an expansion connector and, as some of you
will be aware, via this 64 way connector it is now
possible to connect to the Triton motherboard. This
board is a means to an end, and opens up a whole new
area for Triton.

The design of the motherboard was published in our
sister magazine "Computing Today" along with the first
of the main expansion boards, the 8K RAM board. It is
now possible to extend the user RAM area of Triton by
simply plugging as much RAM as required into the
motherboard, which is fully buffered for up to 64K.

However, the motherboard is not only designed to
take RAM, it is capable of being used in many ways to
interface between the main computer and any peripheral
capable of being connected to a micro.

Fig. 1 shows an overview of the basic Triton with
motherboard and level 4.1 monitor and tiny Basic.
This is the original 1K monitor and 2K tiny BASIC
resident in 3K of EPROM as described in the original
article in November.

Floppy Facility
For those of you with mass storage in mind, work is just
commencing on Floppy Disc Controller Card for Triton.
This will enable those who so wish to add one of the most
useful peripherals a home computer could have.

8K EPROM CARD
CONSTRUCTION
A prime design criterion for the whole of our TRITON
project has been ease of construction. This EPROM
extender card is no exception and needs very few words
to help you on your way.

It is wise to start by soldering in all the integrated
circuit sockets - ONE AT A TIME - checking all
soldered connections as you go. Start, as usual, with the
larger sockets and work downwards in size; this will
prevent you putting a small socket in where it should
have been a large one!

When soldering hold the iron in place slightly longer
than for a single sided PCB. This will allow the solder to
flow through the hole reinforcing the plating through.
Do not, however, overdo this and certainly do not hold
the iron in place for more than 3 seconds. Apply the
minimum amount of solder that will make a clean wet
joint. Remember to insert a sixteen pin DI L socket where
the board select jumper is located. Go on to solder in the
64 pin Eurosocket which should be inserted from the
component side of the board. Its fixing holes might need
opening up with a suitable drill and then it should be
firmly bolted to the board.
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Above: the complete Triton PCB

The design is already underway to interface a Shugart
SA400 mini disk drive unit to Triton using the 1771
floppy disk controller chip. The system will eventually be
configured for CP / M, the standard Disk Operating
System, which, if all goes well, will be available in the
not too distant future. The use of CP / M will enable users
to run CP / M compatible software on Triton and, hence,
will greatly enhance the potential of the computer in
applications which require a reliable means of mass data
storage and transfer. The CP / M user group library of
software is extensive and, as well as programs, other
programing languages are also available on disk.

We will bring you more news of these and other
developments for Triton as they become available, but
first things first, the 8K EPROM card, as described in this
issue, makes an addition to the system.

Below: the 8K extension card
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The object of this board is to provide
facility for the Triton to carry a much larger
degree of resident firmware than is catered
for on the main board. This extension card
will provide space for a full 8K of ultra-
violet erasable read only memory (using
2708 chips) which could be used to carry a
much larger BASIC Interpreter or, maybe,
an Assembler.

The board's position within the 64K
memory map of Triton can be selected with
a board select link to be any 8K region.
Memory organisation on the board is in 1K
blocks - each block contained in a single
2708 EROM.

It circuit is designed to interface directly
with the Triton motherboard busbar from
which it draws power to provide the three
regulated voltage rails ( + 12V, +5V and
-5V). The board also generates the correct
DINE signal to control the enabling of the
motherboard data bus buffer.

If you have already made the 8K RAM
extension card you will notice a close
similarity in this circuit. ICs 2 and 3 buffer
the address bus on to the board and the
address lines used exactly match the data
sheet designations for the 2708 - there are,
therefore, no ambiguities in address line
nomenclature. IC1 is a similar 8 bit buffer

which carries data coming from the EROMs
and applies this to the motherboard busbar
when it is enabled. As this card contains
only ROM this latter buffer need only be
unidirectional. Its output is enabled when
the board select decoder recognises that its
address is being interogated by the com-
puter.

IC4 decodes the 8 memory regions of the
64K memory map and provides eight op-
tions for the board's starting address. These
are user selectable by means of a jumper
lead. When this board select signal is gated
with MEMR it carries out three functions:
(a) enables the output of the data bus
buffer, (b) provides the DINE signal and (C)
enables IC6 which decodes which block of
1K is being selected on the board.

Although the board will carry eight 2708
chips it is not necessary to have a full
complement on board to start with. Care
should be taken to ensure that the right
EROM is plugged into its correct designa-
tion block number otherwise major com-
puter brainstorms will ensue! IC7 corres-
ponds to block "0" which is the lowest
order address position on the board; IC8 is
the next higher and so on.

Although you can position this board
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within any 8K region in Triton's memory
architecture you must avoid region "0"
which is completely spoken for by the main
board. You must, also, make sure that you
do not use a region that is already allocated
to one or more RAM cards. We would
suggest that any large scale firmware
should occupy the top end of memory to
prevent it interfering with the continuity of
the RAM but this is for the individual user
to choose.

BUYLINES

A complete kit of parts for this
project is being offered by Tran-
sam Components Ltd of Church
Road. See their advertisement on
page 106 of this issue for details
of prices etc.
Transam also market the whole
Triton computer as a kit.
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PARTS LIST
RESISTORS (all 1/4W 5%)
R1, 2 4k7

CAPACITORS
C1, 8, 10 47u 25V electrolytic
C2, 9, 11 470n polyester
C3-7 47n ceramic

SEMICONDUCTORS
IC1, 2, 3 74LS244
IC4, 6 74LS138
IC5 74LS33

IC7-14 2708 EROMs suitably
programmed

IC15 +12V 1A regulator
IC16 -5V 1A regulator
IC17 +5V 1A regulator

MISCELLANEOUS

PCB (Transam Components Ltd.)
64 pin Eurosocket (right angled pins)
heatsink
3 off 20 pin DIL sockets
3 off 16 pin DIL sockets
1 off 14 pin DIL sockets
8 off 24 pin DIL sockets
1 off 16 pin DIL header

I `1

1-1

1E10

(Th

ICS

NOTE
C1-3 ARE 74LS244
C4&6 ARE 74LS138
C5 IS 74LS33
C7--14 ARE 2708
C15= +12V REG
C16 = -5V REG
C17 = +5V REG

RI OCK 4

(Th

BLOCK 5

IC1:7

,} tit t t

11

RoARD SELECT

,ILL+ION APE/KESS
01309-iFFr

1 2000-3F F1
2 4000 -5F F F
3 6000-7F FF
4 8000-9FFF
5 A000 -13F FF
6 C000-DFF F
7 E000-FFFF

FLOCK 6

IC13

"
BLOCK /

IC14

7

TC4

lJ

C A

GND 1  GND
GND  2  GND
+18v  3  +18V

o 4 0
Al 5.A0
A3  6  A2
A5  7  A4
Al  8  A6
A9  9  A8
All  10  A10
A13  11 Al2
A15  12  A14

0130
0140
0150
0160
017
018 0
019 0
0200

MEMR210
022  DINE

D1 23 DO
D3 *24* D2

D5 25  04
D7 526  D6

0270
0280
0290
0300

-10y 31 -10y
+10V 32+10V

BUS SIGNALS USED
ON THIS BOARD

Fig. 4. Component overlay, with details of
the bus signals used on the board.
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Insert all resistors and capacitors giving particular
note to the orientation of Cl, C8 and C10 - C8 is a
different way round from the other two! Be careful, also,
that you insert C7 into the correct pair of holes the pair
nearest the board's socket).

For obvious reasons do not mix up the three voltage
regulators `ICs 15 to 1 7). Hold them so that their fixing
holes line up with the large holie in the PCB and then put
a right angled form on their leads so that they will neatly
pass through their respective connection holes. Allow
about 1 /16- gap between their backs and the PCB to
allow space for the heat sink tabs to be sandwiched
between them and the board. When soldering them into
place make sure that the leads do not touch the power
distribution tracks which they bridge over. Note that a
mica shim and insulating bush is needed for IC16.

The heatsink should be cut and bent from 14 gauge
aluminium. Before drilling holes in it slide it into place
and mark drilling centres through the egulators' fixing
tabs. Doing it this way will ensure a perfect matching.

Finally solder a link across the selected pair of
contacts on a 16 pin DIL header and insert this into the
board select socket and then insert all the integrated
circuits taking note of the orientation of each one.

At the time of testing you might not have any
firmware available to run on this board. None -the -less
you can still test the board through Triton's Monitor.
All you need is a 2708 EROM with some known
program written into it. Every Triton user has such an
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EROM that can be used for this purpose in the shape of
one of the BASIC chips on the main board. Firstly use the
LIST function of the Monitor and write down the con-
tents of the first dozen or so locations of BASIC "A" ;to
do this LIST from location 0400). Power the Triton off
and remove the BASIC "A" EROM and insert it into the
EROM extender card in the location for IC7 that is
Block 0).

With the EROM card plugged into the motherboard
apply power to it and then switch Triton on. Press L for
LIST and then enter the starting address of the Region
that you have selected for the EROM card (e.g. for
Region 2 you should enter 4000 and for Region 7 the
start address would be E000). When you initiate LIST
you should see the same data that you had originally
noted. By carefully calculating the starting address of
each block on the EROM card you can use BASIC ''A" to
test out each EROM socket in this manner.

When you have finished your tests do not forget to
replace BASIC ''A'' ' back into its correct socket and give
it a quick run to check that all is well.

At the time of writing we understand that Transam
Components Ltd. will be offering a much larger and
more versatile BASIC which could be housed on this
board. This board, together with the 8K RAM card make
Triton an extremely powerful machine and there is no
reason apart from financial!) why you should limit
yourself to a single EROM card. Provided you use
unallocated Regions you can add as many as you like.

ETI
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GREENWELD
443A Milibrook Road, Southampton
S01 0HX Tel: (0703) 772501

All prices quoted include VAT. Add 25p UK, BFPO Postage. Most orders despatched
on day of receipt. SAE with enquiries please. MINIMUM ORDER VALUE E1.
Official orders accepted from schools, etc. (Minimum invoice charge £5).
Export/Wholesale enquiries welcome. Wholesale list now available for bona -fide
traders. Surplus components always wanted. Prices in this advertisement valid until
30/6/79; 100 + prices are per value and may not be mixed.

RESISTORS
1/4W 5% Carbon film 1 R -10M E24
series. 1-99 1 1/2 p; 100-99 1 p;
1000+ 0.7p.
1/2W 2% Metal Oxide 10R -1M E24
series. 1-99 6p; 100+ 4p. V4W 1%
Metal Glaze 1 R-1 M E24 series. 1-99
10p; 100+ 71/2p. (add 20% for
values under 1OR and over 510k).
1W 5% Carbon Film 4R7 -10M E12
series. 1-99 3p; 100+ 21/4p.
WIREWOUND
Watts Range 1-99 100+
1 OR22-1k8 7p 41/2p
21/2 OR22-15k 9p 6p
5 OR47-33k 12p 9p
7/8 2R -22k 14p 101/2p
9/10 OR4-60k 16p 12 Yap
15 1R -75k 18p 14 Yap

(Full list of values in cat)
POTENTIOMETERS
Lin or Log less switch 1k -2M2 26p
each. Dual 1in or log less switch
4k7 -2M2 79p each. Log + DPSW
4k7 -2M2 57p each. Spkr Vol con-
trols, 3W w/w, splined shaft: 20R
50R 100R or 200R 37p each 100+
26p.

CAPACITORS
50V min ceramic, 5% up to
Value 1-99
1 5-1000pF 3p
1500-.047 4p

100V MYLAR, El 2 series
Value 1-99
001-.0082p 4p
01-.10 5p
15 7p
22p 9p
33p 10p
470 14p
250V polyester
Value
01-.068
1-.22
33
47
68
1.0
1.5
2.2
3.3
4.7
6.8

1-99
4p
5p
8p

12p
15p
20p
26p
32p
39p
49p
63p

1000pF
100+
2.25p
2.8p

100+
3p
3.6p
4.8p
6.2p
7.4p

10.6p

100+
2.8p
3.8p
5.8p
7.3p
9.6p

13.4p
18p
22p
26p
32p
39p

ELECTROLYTICS
25V: 0.47 1 2.2. 3.3. 4 7, 10, 15.
22, 23, 470 7p; 100p 8p; 1500
10p; 220p 12p; 330p 15p; 4700
19p; 1000p 26p; 1500p 31p;
2200p: 38p; 3300p 51p; 4700p
60p; 10000p can 87p; 40V:.47 1p
7p; 2 2, 4.7. 10, 15, 22p 8p; 47p
9p; 1000 11p; 150p 13p; 220p
15p; 3300 20p; 470p 24p; 10000
34p; 1500p 45p; 2200p 60p;
47000 72p. 63V 1, 2.2p 8p; 4.7p
9p; 100 10p; 22p 11p; 47p 12p;
1001, 13p; 220p 18p; 470p 26p;
1000p 51p; 22000 78p; 4700p
can 220p.
100+ of any one type, less 25%

TANT BEAD CAPS
Value volts 1-99 100+
0.1-10 35 12p 7p
1.5p 35 12p 71/2 p
2.2p 35 12p 8p
3.3p 35 12p 81/2p
4.7p 35 14p 91/2 p
6.8p 35 14p 101/2p
10.00 35 14p 111/2p
15p 20 14p 111/2 p
22p 16 14p 111/2p
33p 10 14p 11'/2p
47p 6 14p 11 1/2 p
68p 3 14p 11'/2p
100P 3 14p 111/2p

PRESETS
Min 0 1W vert or horiz mntg 100R -
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 141/2p
555 25p 191/2p
556 55p 49p
BC107 9p 7p
BC108 ilp 81/2p
BC109 9p 7p
.125 Red LED 11p 81/2 p
.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
* Bargain List Supplement
* Reply Paid Envelope
* Priority Order Form
* VAT inclusive prices
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ELECTRONIC AIR
FRESHENER KIT

 Battery operated
 Replaceable fragrance
 Continuous airfreshening
 Robust construction
 Simple to service

Modular construction allows fast
easy replacement of batteries and
fragrance

This novel kit contains everything you need
to make one of the most advanced air
fresheners of its kind Styled to take its place
in any room in your home and do its job
quietly and unobtrusively
The automatic timing circuit switches on a
fan for a few seconds at regular intervals to
send an odour neutralising fragrance into
every corner of your room.
The kit includes components for a 4 -minute
timing circuit. miniature D C motor and
moulded parts in high impact styrene to
provide an easily maintained, elegant
appearance
Initial Gel Freshener provided FREE -
further fresheners 48p each
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The latest kit
innovation L'

the quickest fitting
CLIP ON
capacitive discharge
electronic ignition
in KIT FORM ij
 Smoother running //
 Instant all-weather starting
 Continual peak performance
 Longer coil/battery/plug life
 Improved acceleration/top speeds
 Optimum fuel consumption
Sparkrite X4 is a high performance, high quality capacitive discharge, electronic
ignition system in kit form. Tried, tested, proven, reliable and complete. It can be
assembled in two or three hours and fitted in 1 / 3 mins.
Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is 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 i distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED
Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heal
sink, coil mounting clips, and accessories. Top quality 5 year guaranteid
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicor
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 15 packing

ElectronicsElectronics Design Associates, Dept. ETI 6
Bath Street, Walsall WS1 3DE. Phone (0922)

614791
Name

Address

Phone your order with Access or Barclaycard

1.1601 Mush MI WWI W 141 QUANTITY REED.

XS KIT £16.65 it, VAT

TAM EWE SLAVE UNIT
£3.66 Isc. ESE

Access or Barclaycard No.

Send SAE It brochure only ,eoul, PC

I enclose cheetrePO's for

Cheque No
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CAPACITORS
Ever wondered what's inside those small tubes with a wire at each end? Well if it's

not a resistor or diode it's a fair bet it's a capacitor. Ian Sinclair leads the way into

the jungle.

WHEN YOU THINK ABOUT IT (and who doesn't!)
capacitors have quite a lot of uses in electronic circuits.
They are used to store electric charge, when we use
them as reservoirs in power supply units or as timing
capacitors in multivibrator circuits. They are used to pass
AC and block DC when we make use of them in coupling,
decoupling and filtering circuits. Thirdly, of course, the
capacitor connected to an inductor forms the familiar
resonant circuit which tunes nearly every radio receiver
or transmitter.

Now there's a bewildering variety of capacitor types,
which is a bit confusing unless you know something
about capacitors and how they are constructed. Let's
start right at the beginning.

Capacitor Types
In a class by itself is the variable capacitor, using one set
of fixed plates set in a frame and another set of moving
vanes mounted on a shaft. Rotating the shaft meshes the
moving vanes between the fixed vanes, and because all
the moving vanes are connected together, the total area
can be quite large, though the spacing between the fixed
and the moving vanes can never be small because of the
risk of shorting caused by vibration. The odd shapes of
the plates, incidentally, are due to the desire to have a
linear response - meaning that the amount of capacit-
ance change for each degree of rotation should be pretty
much the same for all the range of movement. At one
time, radio tuning capacitors were always 500p, but
375p is more common now, and miniature versions use
thin sheets of dielectric between the fixed and the
moving vanes, a type of construction which also allows
the sets of plates to be moved closer together. Radio
tuning capacitors are seldom single units; ganged units
of two or three capacitors are much more cOmmon.
Ganging simply means that all the moving vanes move
together, so that several lots of capacitors are varied in
step.

Most of the capacitors that we use are fixed, however,
and they can have capacitance values as low as a few
picofarads or as high as several thousand microfarads.
As you might expect, we don't use the same sort of
construction for all of them.

Tiddlers:
The smallest capacitor sizes are either flat parallel plates
of mica or ceramic, or ceramic tubes which have been
silvered inside and outside. Values range from 2p2
upwards, with mica capacitors of 10n (10,000 p)
available. Silver mica capacitors, made by coating high -
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Four tiddlers - ceramic capacitors.

grade mica sheets with silver on each side, are greatly
esteemed for use in tuned circuits because of their
stability. They have surprisingly high working voltage
ratings, and positive temperature coefficient of around
40 ppm /°C. The insulation resistance is very high, greater
than 50,000 M. Ceramic plate types can also be obtained
in the smaller sizes (2p2 to 220p, typically), and, except in
the smallest sizes, have negative temperature coefficients.
A combination of mica and ceramic plate capacitors can
therefore be used in a tuned circuit to ensure that there is
practically no change of total capacitance when the tem-
perature is changed. The tubular ceramics are generally
similar in characteristics, though of different construction.

Middle Sixes:
In this range, from a nanofarad up to a microfarad or so,
there is a wide range of types. Ceramic disc
capacitors appear in this group due to the use of 'high -
K' ceramic material. This type of ceramic has a very large
value of permittivity, often greater than 1000, so that
small capacitors can have comparatively large capacit-
ance values. There's one snag, though - 'high - K'
ceramic capacitors must never be used for tuned circuits
because these capacitors dissipate energy. An oscillator
circuit with a 'high - K' capacitor in its tuned circuit
won't oscillate, for example. Keep them for decoupling,
and they'll serve you well. The other important type of
construction which comes into its own in this range
of values is the rolled type. A rolled capacitor
consists of long ribbons of insulator coated with metal
(usually aluminium) on each side, and rolled up with a
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ribbon of plain insulator (to prevent shorting) so as to
form a large total plate area in a small space. Insulators
which can be used include paper (the original insulator
used in this way) and several modern plastics such as
polystyrene (no, not her), polyester (the stuff which is also
called terylene and is made into clothes), polycarbonate,
polypropylene, and mixtures of paper and plastics. In
fact, paper is seldom used nowadays by itself. Poly-
styrene capacitors have very large insulation resistance
(more than a million M) with fairly high negative tem-
perature coefficients of around -150 ppm /°C. Values
as low as 10 p can be made, with upper limits of around
10 n.

Polyester capacitors - high insulation resistance and large
positive temperature coefficient.

Polyester capacitors are useful for the larger capacit-
ance sizes, 1 n to 2u2, with high insulation resistance
(100000M) and large positive temperature coefficients.
A remarkable feature is that some varieties can recover
from breakdown after having been overloaded or over-
heated. Polycarbonate,types have better insulation
resistance in the larger capacitance sizes (1 u upwards)
and lower temperature coefficients (50 ppm /°C) - but
at a price! Polypropylene capacitors are particularly
suited for high voltage AC or pulse circuits; they have
negative temperature coefficients of around -60ppm /
°C. Mixed dielectric types are generally used for high
voltage circuits, with ratings of 600-1000 V. They are
physically larger than the single -plastic dielectric types
and are used in mains voltage circuits and in timebase
generators. All of these medium range capacitors can be
used equally well for coupling, decoupling, change
storage, or resonant circuits. The polyester type is the
one which would normally be specified except for special
purposes.

The Big, Big Ones:
Electrolytic capacitors are used wherever we need large
capacitance values for power supply reservoirs and
smoothing, for decoupling and coupling in low
frequency circuits. The construction is very different
from that of other types, consisting of one large
aluminium foil 'plate', usually dimpled to provide extra
area, in contact with a jelly which is slightly acid and
conducting. The aluminium foil forms one plate, and the
jelly in contact with it forms the other conducting plate.
The insulator is a thin film of hydrogen gas which forms
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on the aluminium when the foil is connected to a
negative supply and the case of the capacitor, in contact
with the jelly, to a positive voltage.

During this initial 'forming' operation, the current
flow through the capacitor has to be controlled, but it
soon reduces to a very low leakage value. Reversing the
voltage will cause the film to vanish, so that the leakage
current increases enormously. This can cause rapid
overheating, leading to the jelly boiling, the can bur-
sting, and a nasty mess everywhere. The polarity of an
electrolytic must always be observed, and two used back
to back if there is any chance of reverse voltage in
a circuit. Tantalum foil capacitors can be obtained which
are unpolarised or which will withstand some reverse
voltage. Since these also have much lower leakage
currents, they are frequently used in high quality tape
amplifiers for coupling the tape head to the replay
amplifier. Electrolytics have wide tolerances (-25% to
+ 100%), a lot of leakage and the disadvantage of being
polarised, but there is little choice when values of 10 u
or more are needed. Even for the 1 u-10 u range, the
small size of the electrolytic makes it the natural choice
for many applications. Most suppliers now quote the
maximum ripple current in mA which the capacitor can
safely handle in power supply smoothing application. If
an electrolytic which is correctly polarised is found to be
running hot, a higher ripple current type should be
substituted. Ripple currents of up to 15 A can be
specified for the larger capacitance values (22000 u or
so).

Electrolytic capacitors - getting the polarity wrong means a
nasty mess on the carpet.

Electrolytics used for criticial decoupling or coupling
applications should always be bypassed by rolled
dielectric capacitors and also, if needed, by micas. This
is because electrolytics have rather a high impedance to
high frequency currents, and so need bypassing. This
applies even at high audio frequencies incidentally, so
that there is some advantage to be gained from wiring a
10 u polyester capacitor in parallel with the output
capacitor of a hi-fi amplifier. Ell
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The Sinclair PFM200 digital frequency meter.

20 Hz -200 MHz... 8 digits
..under £50.

The Sinclair PFM200 brings digital frequency measurement within the
reach of every engineer. It has a performance comparable with the
very best bench -top instruments, but it's packaged in a compact
case which is rugged but light, ready for use anywhere.

The PFM200 out -performs many much more expensive
instruments. Its 8 -digit display and variable gate time give high -
resolution coverage of frequencies from 20 Hz to over
200 MHz. It gives you exceptional sensitivity and simplicity,
at a fraction of the price of meters with similar
specifications!

The PFM200 is ideal for use with audio, video
and radio systems, and all electronic and digital
circuitry. Now every development engineer, service
technician, student and hobbyist can afford
to have a personal digital frequency meter.

The PFM200 embodies Sinclair
Radionics' seven-year experience
in digital test equipment design and
production.

PFM200: features
20 Hz -200 MHz guaranteed range
(typically better)
Frequency resolution down to 0.1 Hz
High sensitivity (10 mV typical)
High -accuracy crystal timebase
Full 8 -digit capacity
Sharp, bright, easily -read LED display
Built-in attenuator
Variable sampling rate
Low -battery indication
Truly portable

Where to use the new
PFM200
The PFM200 is useful in every field of
electronics, providing the ultra -precise
frequency information that an oscilloscope
can't give ...
Transmitter checks: mobiles, ham,
radio control - check frequency and stability
on Low and High band VHF, etc, up to 200
MHz AM and FM. In most applications, the
PFM200's optional telescopic aerial avoids
the need for direct connections.
Audio testing and design: check
oscillator frequencies, bandwidth limits,
crossover frequencies, resonances, etc, with
resolution down to 0.1 Hz.
Digital testing: check computer clock
frequencies, divider ratios and other digital
circuitry.
RF circuit checks: test local oscillators,
BFOs, test IF and detector performance.
Video equipment: check syncronised
circuits, scanning frequencies, video band-
widths, etc.
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Technical
specifications
Frequency range: 20 Hz.to 200 MHz
Display resolution: up to 8 digits
Lowest frequency resolution: 0.1 Hz
Gate time: decade adjustable from 0.01 secs
to 10 secs
Sampling rate: varies with gate time up to
5 per second
Display format: 8 LEDs, direct reading
in kHz.
Attenuator: -20 db
Input impedance: IM in parallel with 50 pF
Timebase accuracy: 0.3 ppm/°C,
10 ppm/ year
Dimensions: 6.2 in x 3 in x 1.25 in
Weight: 6 oz
Power requirement: 9V DC or AC
adaptor
Sockets: standard 4 mm for resilient plugs
Standard accessories: test leads and
prods, carrying wallet, owner's instruction
manual
Optional equipment: AC adaptor for
240 V 50 Hz power; deluxe padded carrying
case; connector kit comprising BNC, co -ax,
DIN and phono adaptors, plus
telescopic aerial for off -air transmitter
measurements

Built,
tested

ready to go
The Sinclair PFM200

comes to you fully built,
tested, calibrated and

guaranteed. It comes com-
plete with leads and test prods,

operating instructions and a
carrying wallet. And getting one

couldn't be easier. Just fill in the order
form below, enclose a cheque/PO for

the right amount (usual 14 -day money -
back undertaking, of course), and send it

to us.
Sinclair Radionics Ltd, London Rd,
St Ives, Huntingdon, Cambs., PE17 4HJ,
England. Regd. No. 699483.

rPFM200 Order Form 1
Please send me qty
PFM200s at £53.78
(inc 8% VAT) each

(qty) De -luxe
carrying cases atL3.24
Inc 8% VAT) each

(qty) AC adaptors
for 240V power at £3.24
(inc 8% VAT) each

(qty) connector kits
at .C10.58 (Inc 8% VAT) each

Post & packing (please add) £0.65

I enclose cheque/PO made payable to
Sinclair Radionics Ltd for (indicate total
amount) Z.
I understand that if I am not completely
satisfied with my PFM200, I may return it
within 14 days for a full cash refund.

L

Name

Address

ETI/6

sinIiEb
Liforid leaders in fingertip electronics.
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Understanding Digital Electronics
New teach -yourself courses

Design of
Digital Systems
 ty mow.. Gmn PC Mom. MY

Book 3 3

Design of digital Systems is written for the engineer seeking to learn
more about digital electronics. Its six volumes - each A4 size - are
packed with information, diagrams and questions designed to lead you
step-by-step through number systems and Boolean algebra to
memories, counters and simple arithmetic circuits, and finally to a
complete understanding of the design and operation of calculators and
computers.

The contents of Design of Digital Systems include:
Book 1 Octal, hexadecimal and binary number systems; conversion
between number systems; representation of negative numbers:
complementary systems; binary multiplication and division.
,Book 2 OR and AND functions; logic gates. NOT, exlusive OR.
NAND, NOR and exclusive -NOR functions; multiple input gates; truth
tables; De Morgans Laws; canonical forms; logic conventions;
Karnaugh mapping; three -state and wired logic.
Book 3 Half adders and Lull adders; subtractors; serial and parallel
adders; processors and arithmetic logic units (ALUs); multiplication
and division systems.
Book 4 Flip flops; shift registers; asynchronous and synchronous
counters; ring, Johnson and exclusive -OR feedback counters; random
access memories (RAMs) and read only memories (ROMs).
Book 5 Structure of calculators; keyboard encoding; decoding display

 data: register systems; control unit; program ROM; address decoding.
instruction sets; instruction decoding; control program structure.
Book 6 Central processing unit (CPU); memory organisation,
character representation; program storage; address modes; input,
output systems; program interrupts; interrupt priorities; programming,
assemblers; computers; executive programs; operating systems and
time sharing.

Disgtal
Logk

Computer
and

Electnniks

8's

Digital Computer
Logic and
Bedronics

ac -

Digital Computer Logic and Electronics is designed for the beginner.
No mathematical knowledge other than simple arithmetic is assumed,
though the student should have an aptitude for logical thought. It consists
of four volumes - each A4 size - and serves as an introduction to the
subject of digital electronics. Everyone can learn from it - designer,
executive, scientist, student, engineer.

Contents include Binary, octal and decimal number systems,
conversion between number systems; AND, OR, NOR and NAND
gates and inverters; Boolean algebra and truth tables; De Morgans
Laws; design of logic circuits using NOR gates; R -S and J -K flip flops
binary counters, shift registers and half adders.

CAMBRIDGE LEARNING ENTERPRISES, UNIT 19. RIVERMILL SITE
FREEPOST. ST. IVES, HUNTINGDON. CAMBS. PE17 4BR. ENGLAND

TELEPHONE: ST. IVES (0480) 67446
PROPRIETORS. DRAYRIDGE LTD. REG. OFFICE RIVERMILL
LODGE, ST. IVES REGD. IN ENGLAND No. 1328762

In the years ahead the products of digital electronics technology will play
an important part in your life. Calculators and digital watches are already
commonplace. Tomorrow a digital display could show your vehicle
speed and petrol consumption; you could be calling people by entering
their name into a telephone which would automatically look up their
number and dial it for you.

These courses were written by experts in electronics and learning
systems so that you could teach yourself the theory and application of
digital logic. Learning by self -instruction has the advantages of being
faster and more thorough than classroom learning. You work at your
own pace and must respond by answering questions on each new piece
of information before proceeding.

After completing these courses you will have broadened your career
prospects and increased your fundamental understanding of the rapidly
changing technological world around you.

The six volumes of Design of
Digital Systems cost only:

And the four volumes of
Digital Computer Logic and
Electronics cost only:

But if you buy both courses,
the total cost is only:

£8.10 1

£4.60 I
£12.00 -

+90p. post &
packing

+Et post &
packing

Price includes surface mail anywhere in the world - Airmail extra

Flow Charts & Algorithms
HELP YOU PRESENT
safety procedures, government legislation, office
procedures, teaching materials and computer
programs by means of YES and NO answers to
questions.

THE ALGORITHM WRITER'S GUIDE explains how
to define the questions, put them in the best order
and draw the flow chart, with numerous examples
shown. All that students require is an aptitude for
logical thought. Size A5, 130 pages. This book is a
MUST for those with things to say.

+ 45p post & packing by surface
mail anywhere in the world. Airmail
extra.

£2.95

GUARANTEE. Please allow 21 days for delivery.
If you are not entirely satisfied your money will be refunded.

rCambridge Learning Enterprises, Unit 19, Rivermill Site
Freepost, St. Ives, Huntingdon, Cambs. PE1 7 4BR
England.
Please send me the following books

sets Digital Computer Logic & Electronics @ £5,50, p & p
included
sets Design of Digital Systems @ £9.00, p. & p. included

. Combined sets @ £13.00, p & p included

. The Algorithm Writer's guide @ £3.40, p & o included
Name

Address

I enclose a -cheque PO payable to Cambridge Learning Enter-
prises for L.
Please charge my 'Access/ Barclaycard / Visa Eurocard,
Mastercharge/ Interbank account number
Signature 'deleted as appropriate
Telephone orders from credit card holders accepted on 0480-
67446 (ansafone) Overseas customers should send a bank draft in,
sterling drawn on a London Bank ETI 19
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data sheet                   
The MCM6810A is a byte -organized memory designed for use in

bus -organized systems. It is fabricated with N -channel silicon -gate techno-
logy. For ease of use, the device operates from a single power supply, has
compatibility with TTL and DTL, and needs no clocks or refreshing because of

 Organized as 128 Bytes of 8 Bits
 Static Operation
 Bi-Directional Three -State Data Input/ Output
 Six Chip Select Inputs (Four Active Low, Two Active High)
 Single 5 -Volt Power Supply
 TTL Compatible
 Maximum Access Time= 350nS - MCM6810AL1

450 nS - MCM6810AL

ABSOLUTE MAXIMUM RATINGS t,

static operation.
The memory is compatible with the M6800 Microcomputer Family,

providing random storage in byte increments. Memory expansion is provided
through multiple Chip Select inputs.

The MCM 6810A Static RAM is freely available
at the moment. Maplin Electronics (PO Box 3,
Rayleigh, Essex SS6 8LR) stock the device for
£4.27 including VAT. Complete address de-
coding is performed on -chip and there are six
chip -enable inputs (four are active -low and two
are active -high) for absolute ease of memory
expansion.

Rating Symbol Value Unit

Supply Voltage VCC: ,0 3 to , 7 0 V DC

input Voltatfe V,,, -n 3 /r, 7 0 V DC

Operating Temperature Range TA ,1 to  70 "C

Storage Temperature Range r, r,, 65 to  150 t '

RECOMMENDED DC OPERATING CONDITIONS

'NOTE 1: Permanent device damage may
occur if ABSOLUTE MAXIMUM
RATINGS are exceeded. Funct-
ional operation should be restr-
icted to RECOMENDED OPER-
ATION CONDITIONS. Exposure
to higher than recomended
voltages for extended periods
of time could affect device
reliability.

Parameter Symbol Min Nom Max Unit

Supply Voltage VCC 4.75 5.0 5.25 VDC

Input High Voltage VI H 2.0 - 5.25 VDC

Input Low Voltage VIL -0.3 0.8 VDC

DC CHARACTERISTICS

Characteristtc Symbol Min Typ Max Unit
.

Input Current (An, filW, CSn. CSn)
(Vin - 0 to 5.25 V1

lin - 2.5 uA DC

Output High Voltage
110H = -205 uA)

VOH 2.4 V DC

Output Low Voltage
(10L - 1.6 mA)

VOL - 0.4 V DC

Output Leakage Current (three -State)
(CS = 0.8 V or CS = 2.0 V, Vout = 0.4 V to 2.4 VI

ILO - 10 uA DC

Supply Current
(VCC - 5.25 V, all other pins grounded, TA = 0°C) IVICM6810AL

MCM6810AL1

ICC
-
- -

70

80

mA DC
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NEWS
MCM 6810A 128 x 8 RAM MOTOROLA

PIN ASSIGNMENT

C

2C
3C
4C
5C
6 C

7C

8C
9C

10 C

11 C

12 C

Gnd 0 VCC
DO AO

DI Al
D2 A2

D3 A3

D4 A4

05 A5

D6 A6
07 R'W

CSO CS5

CS1 CS4

CS2 CS3

n 24

M 23

M 22

n 21

M 20

19

M 18

M 17

M 16

15

14

M 13

BLOCK DIAGRAM

2 DO
AO 23 H 3 DI-
A 1 4 0222

Address
Decode

Memory
Matrix

128 x 81

3 State
Buffer

xe--11111. 5 D3
5 D4

ixe--epe 7 D5

A2 21

A3 20
A4 19

onit-lo. 8 D6A5 18

(611-1111. 9 D7A6 17

CS5 15

CS4 14

CS3 13 Memory
Control

CS2 12

VCC Pin 24CS1 11

God Pin 1

16 Read/WriteCSO
10

CAPACITANCE If = 1.0 MHz, TA = 25°C, periodically sampled
rather than 100°,,, tested)

Chatactetitttit Symbol Max Unit

Input Capacitance C n 7 5 pi.

Output Capacitance Cnw 12 5 pF

READ CYCLE

This device contains circuitry to protect
the inputs against damage due to static
voltages or electric fields; however, it is
advisable that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high -impedance circuit.

Characteristic Symbol
MCM6810AL MC106810AL1

UnitMin Max Min Max
Read Cycle Time tcyclfli 450 350 - nS
Access Time tact - 450 - 350 riS
Address Setup Time 1AS 20 - 20 - nS
Address Hold Time tAH 0 - 0 - nS
Data Delay Time (Read) tooR - 230 - 180 nS
Read to Select Delay Time tRCS 0 0 nS
Data Hold from Address tDHA 10 10 - nS
Output Hold Time

tH 10 - 10 - nS
Data Hold from Write tDHW 10 80 10 60 - nS

RITE CYCLE

Characteristic Symbol
MCM6810AL MCM6810AL1

UnitMin
-.-

Max Min Max
Write Cycle Time tcyc(W) 450 - 350 nS
Address Setup Time tAS 20 20 - nS
Address Hold Time tAH 0 0 - nS
Chip Select Pulse Width

tCS 300 - 250 - nS
Write to Chip Select Delay Time

tWCS 0 - 0 - Ns
Data Setup Time (White)

t DSW 190 150 - nS
Input Hold Time tH 10 - 10 nS
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1 RF 040
MW/LW/FM /MPX varicap tune RF board as per 78 Nov/ Dec PW
Dual gate MOSFET front end. 2xF gain stages 3189 deviation
mute, interstation mute, MPX filters, STab PSU 1 NV sensitivity
and 75d8 S/N ratio. AM Section also varicap tuned HA1197
excellent performance. Special price £28.95

2 Surplus RF Board 020
Complete MW /LW/ FM / MPX Tuner uses
3 stage FET front end 2 ceramic filters
3089E-1310 Decoder. AM section built
around 3132E, 2 stage tuning comes
complete with 4 way switch - ferrite rod
aerial £9.99

3 IF15
Matching IF Strip double conversion 10.7MHz /470kHz AM /NB
FM excellent performance £12.95

4 1F20 Multimode IF Strip
Switched AM/NB FM /SSB/CW. 10.7MHz input gain 90dB.
Typical sensitivity 1 0 p V. Dual Conversion, will form the basis of a
good communications receiver. Selectivity provided by filters at
10.7MHz and 455kHz £21.95

5 V.T05. - Medium Wave DX Front End Concertor
Uses Up Conversion Principle to eliminate images. Comprising of
an ultra low drift oscillator and Mosfet Front End for widedynamic
range. Freq. range 580kHz-1600kHz; Triple Tuning; A.G.C.
Range 50dB; gain 30dB; Output 10.7MHz; when used with an
IF15 or 1F20, high gain IF strip a sensitivity of 1.0uV for 1 5dB S/N
can be achieved. £13.25

App prices include VAT, P&P £1 p
All models supplied with full data. 3

E.S.E, RAILWAY HOUSE, HARDHAM

6 VT06 25-30MHs Front End Convertor
Tunable over whole range uses Dual gate Mosfets. Covers
European/American CB frequencies and Amateur 10 metre band

can be used as a tuneable IF for many 2 metre convertors. Low
noise, high performance. Especially designed to go with IF1 5 and

IF20 but compatible with any receiver covering 10.7 M Hz. £13.25

7 VT07
Tunable 2 metre front end converter. Covers 144-146MHz. Three
stage tuning uses bipolar devices for low current consumption can
be battered powered for 2 metre direction finding or portable use.
Ideal basis for 2 metre monitor. Receiver can be uses with IF 15,
IF20 or comm. rx. Output 10.7MHz. £9.95.

8 VT01
108-150MHz MOSFET front end 26dB
gain 10.7MHz 1F output. Covers 2
metres. Varicap tuned. Amateurs. Air-
craft, etc. £11.99.

9 AMP 020
Stereo power amp 30W RMS per chan-
nel. Class ABI TIP34AxTIP33A. 16 Tran-
sistor circuit Fre resp 15Hz-18kHz - 1dB.
£7.99

10 Matching HiFi Preamplifier
Four rotary controls - Vol, Bal, Treb,
Bass, Treble± -14B. Bass + 14B
facility for loudness control. £6.99

er item. Max £2 for combined order.
YEAR GURANTEE. 7 day delivery
CROSSING, PULBOROUGH, SUSSEX

tot

QUALITY STUFF AT KNOCK-DOWN PRICES
/RIDGE CA3054 110p 7454 12p 74181 100p 4072 12p BC110 Op BF 180 20p TIP/IA 50p

ZENER NODES 1400mW) RECTO:MRS CA3080 70p 7460 14p 74112 45p 4073 16p BCI71 Op BF18 1 16p TIP4211 60p

2.7V to 330 Op 1A/508 22p CA3140E 619 7470 24P 74190 70p 4081 14P 50112 Bp 0F182 20p TIP2955 65p

VERO 1101111DS p. I' Copper) 111/10011 24p LM30IAN 28p 7472 24p 74191 70p 4082 14P 50173 Bp BFI83 20p TIP3055 55p

2.5" x 5" 61p 1A/2005 27p 103086 64p 7473 25p 74192 45p 4086 60p 5C182 Ilp OF 184 20p ZTX108 12p

3.75" x 5" bop 18/4000 92p LM310N elp 7.,!!! 22p 74193 60p 4510 SOP BC183 Op 11F185 Hp 211109 12p

28/508 94p LM311111 120p "so 74194 55p 4511 70P 00164 Op BF194 ap 710300 14p

RESISTORS r. wag) 2A/1005 Sip NE555 25p 25p257415 p 74195 50p 4516 54P 6C116 19p 1F196 ap ZTX 500 16p

10 gnu Is 1 Mem 1p 25/20011 44p 0E558 60p 7480 35p 74196 Sap 4518 65P 5C187 19p 11F197 ap 25706 10p

PRESETS plalizontal
100 Mw Is 1 Mem

ll

OP 28/400V
411p

DIODES

1811141-011 sup

1611800 ?Op

7445
7486

60p
2411

74197 50
74198 100pp

4520
4528

55P
55P

BC207
lopBBC212

BF198
0F200 9911

201131 23
2111132 24p

57127 10p TBASIO 100p
7490 25p 74199 8011 BC213 10p BF224 18p 201302 38p

POTENTIOMETERS Iambi:in)
0847 Op

7451 40p TRAMISTORS BC214 10p 0F257 14p 201304 50p

1 Kelm Is 2 Mew les/Noser 22p
0091 511

7492 26p MOS ACI26 17p
11C237 15p IF251 211p 201305 40

5 Ilegie le 1 Mem leg wig switch 50p
MOO 011

TIE 1493 25p 4000 12p ACI27 17p 1C238 15p BF251 22p 291306

CERAMIC CAP 15019
22pF to 50.000pF 3P
POLYESTER CAP (250V)

.01. .015..022. .033, .047..068..1 of Sp
Sp

011202 511
114148 4P
10916 5P
194001 Op
104002 4p

7400 10p
7401 10p
7402 10p
7403 10P7404 12p

7494 4Sp
7495 44p
1496 40p
7497 120p
74100 sap

4001 12p
4002 12p
4006 Sap
4007 14p
4008 64p

AC I 21 17p
128/176 ,
MP 4'8
AC14I 24p
ACI 42 11111

2001 a
BC303 25p
60329 16p
10338 16p
00547 11 p

OFR39 15p
BFR40 18p
BF079 18p
0F080 22p
BF229 20p

211309 50p
201613 1 Sp
201711 20p
291893 2Sp
202217 24p

.15..22..33 oF
12P 1114003 5P

7405 12p 74105 40p 4009 2Sp AC151 22p 80545 I 1 IWO 32p 292219 21p

.47..68 ef
15p 154004 1p

7406 24p 74107 2Sp 4010 35p °8153 22p 50549 lip 11FX115 20p 202369 15p

1.F
20p 1114005 7p

7407 24p 14109 30p 4011 12p ACI76 16p SC557 lipp 5F086 27p 2112414 15p

2.2 vF
164006 Op

7408 12p 74110 46p 4012 12p 00107 23p BCY30 60p IFX111 20p 202905 22p

ELECTROLYTIC CAP (2511)

101.47vF !,
6111e. 100 Lf 7P

150 If P
20 oF 8P

330 if I 1p

104007 Op
1115400 13p
105401105401 lop
115402 15P
105404 2017

1409 12p
7410 12p
7411 15p
7412 15p
7413 25p
7414 45p

74118 75p
74121 25p
74122 33p
74123 40
74125 35p
74126 35p

4013 30p
4014 60p
4015 SOp
4015 30p
4017 50p
4018 55p

ACI88 20p
A0149 65p
00161 SOP
ADI62 35P
AFI 14 23p
AF118 3011

50134 ggp
BCY59 lip
50170 14p
BCY71 14p
BD115 30p
80121 70p

Bugs 15g
BF151 15p
BFY53 17p
53219 20p
65020 I Ilp
110205 130p

202906 19p
202907 20p
262928 10p
253053 15P
203054 50p
203055 50p

470 of
149 VOLTAGE 7415 24p 74132 45p 4019 40p AF125 22p 50125 6011 811208 150p 203702 Sp

1000 if
up REGULATORS 7417 24p 74141 50p 4020 50p 8F126 22p 00124 77p 0025 7Bp 203703 ap

32011.05 40p 7420 12p 74142 ISOp 4021 60p 0F127 22p 50131 35p 0C28 Sip 293704 Illp

3206-24 40p 7421 20p 74145 45p 4022 50p AFI 39 329 BD I V 35p 0C35 86p 263706 Bp

7805 60p 7422 15p 74150 65p 4023 12p AFI 86 50P 50135 30p 0071 16p 263707 Op

011. SOCKETS 7512 60p 7427 118p 74151 45p 4024 45p AF239 40P 00136 30p 0072 32p 263710 Op

8 pie 10P 7815 60p 7428 25p 14153 45p 4025 12p ASY53 33p 5013! up 0054 42p 263711 Op

11 an 1211 7818 60 7430 12p 74154 50p 4027 30p A5154 33p 60130 up TIP29 40p 263772 172 p

16 pie 13p 7824 611p 7432 20p 74155 45p 4028 45p A5155 33p 80139 up Tip30 35p 203113 280p

18 eio lip 7905 sap 7433 24P 74156 40p 4029 50p BC107 OP 80140 30p TIP31 45p 203866 54p

24 pie 249 7912 SOp 7437 20p 74157 45p 4030 30p 60108 8F115 35p TIP32 45p 203904 Op

28 pill 28p 7915 BOp 7438 17p 74160 55p 4035 60p
.8P

BC109 .8 BF I 67 25p TIP33 60p 2114061 12p

40 eis 40p 7918 80p 7440 12P 74151 40p 4041 57p BC I 13 1011 0F113 20p TIP34A 80p

7924 Sep 7441 46p 74162 55p 4042 54p BC117 I 2P 0F170 27p TIP35A 230p

MEARS 7442 40p 74163 55p 4043 50p 00118 25P BF 179 25p TIP36A 290p

71005 SOp
741-8 22p
747C -I4 45,

7443 40p
7444 60p
7445 84p

74164 60p
74165 50p
74166 75p

4044 50p
4047 BElp
4048 50p

0C140 27p
00142 20p
5C143 20pOPTO/

DISPLAY Am& r Las
:P eis, .),1,1 ,,p I., p p

255777 SOp Red Op 148C-8 30p 7445 50p 74173 110p 4049 25p Be149 Op

OCP71 7011
70p

Grego 13p
Yellow 13p

CA3011 80p
CA3018 80p

7447 50p
7448 SOp

74114 60p
74175 SOp

4050 2511

4066 35p
BC149 1111001,12

BCI 57 Op DELTA TECH & CO.
01704 100p .125" Clip Sp CA3028A 05p 7450 12p 74175 50p 4069 12p BCI 58 ip

DL707 100p .2" Clip 4p CA3036
CA3046 120p

127451
7453 12pp

74177 50p
74180 40p

407
4071

0 1

12p
2p

BC'
BCI59

Op
OP

68
62 NAYLOR ROAD, LONDON, N20 OHN

- - - - -
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PROJECT

RADIO CONTROL
SYSTEM

PART TWO: RECEIVER. In this concluding part of the article, we cover the
receiver and its associated circuitry and (Jive snma i's^-- -n installing the system into
the mnript



18k
C2

00n

R15

LI

C3

0 c,
2n2

817
6k8

R19
668

5 R

/0
6k8

336

LB 1 L7

C11
10p

00n 162
C12
4n7

68R 220k

C10
202

R24
668

C14

C15
100n

R11
267

1412
186

D2

R13
162

-II C18

162

I 13.3
14 13 12 11 10 9 8

IC1

1 2 3 4 5 6 7

PIO
1

1125
5138

I I
14 13 12 11 10 9 8

IC2

I 2 3 4 5 6 7

HOW IT WORKS

The RF section is of single conversion
superhet design, Q1 is a crystal controlled
local oscillator, using a third overtone
circuit, it has emitter injection to the
mixer Q2. The aerial circuit has L2, C3 as a
preselector which is inductively loose
coupled to L3, C6 and provides a useful
amount of image rejection. The base of Q2
is apped in near the earth end of L3 to
provide impedence mathing.

A similar arrangement is used for the
first LF stage, Q3. The second IF stage,
Q4, uses a conventional single tuned
transformer to couple it to the detector
D2 and AGC amplifier Q5. D2 and RI I
provide temperature compensated bias
for the working point of Q5 and Q6.
Amplified AGC is taken to the two IF
stages from Q5 collector, via R9. The
somewhat unusual IF amplifier, detector
and AGC arrangement provides better
than average selectivity at 455 kHz,
together with a good AGC dynamic
range. In addition to an AGC amplifier, Q5
has another role to play. It is also a pulse
amplifier for the demodulated pulse train.
After passing the test point m, the DC
component of the pulse train is lost in
C10, R6. The forward drop of DI allows
only signals in excess of about 0.6V to be
passed to Schmitt trigger Q6, 7 and in so

doing improve the receiver's noise rejec-
tion capabilities. Q6 is turned on by the
incoming + ve going pulses, and the
regenerative action of Q7 ensures that
clean rectangular pulses appear at the
junction of R17 and R19. The nicely
reconstituted pulse train is now fed to a
shift register comprising ICI, 2 (and 3 if
fitted). The channel outputs of the latter
sequentially go from logic 0 to 1 in res-
ponse to the clocking action of the in-
coming pulses. Now the pulse train from
the collector Q7 is passed via R19 to the
base of Q8, the pulse omission detector.
With no input pulses, this stage is cut off,
allowing C18 to charge positively through
R20. Under this condition Q9 conducts,
cutting off Q10. When the pulse train is
present at Q7 collector, C18 is discharged
repetitively, maintaining a voltage across
it which is lower than the threshold level
for Q9. Then the collector of Q10 remains
at logic 0. However, after the last pulse in
the train there is a minimum pause of 8mS
the reset time. This is long enough for C18
to charge to a potential which triggers Q9,
Q10, causing a logic 1 to be produced at
the collector of Q10. This effectively
resets the shift register, ready for the next
frame of data. Individual pulse outputs to
the servos are taken from the shift reg-
ister.
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CH2

- CHI
CH3

CHI

NOTE
CHANNELS 586 ARE
IDENTICAL FROM IC3

0185-10 ARE 8C187
02.384 ARE 8E368
D182 ARE 1194148
IC1-3 ARE 74L73

7u

R14

C19
50n

O
+41/8

0 V

O

Fig 1 (Above) The full circuit diagram of
the receiver unit. Note that power is best

from a rechargable cell. Ml is a
normally bridged test point.

get. The Strato system is primarily a
utility system, and as such must be
suited to both vehicles and
aero-models.

A Case For It
If you're building up the system
using the kit, your coils have arrived
ready wound on the PCB. For you
more fortunate souls the next few
paragraphs hold no interest. Pass on
quickly, despairing of those who
must tread the path of weird
windings.

L2 and L3 are wound on 6mm x
15mm formers using 0.4mm wire.
Wind L3 first, and mount the former
on the PCB before you start. Insert
one end of the wire into the pad at
the junction of C7 and R4 and solder
it there. The other end goes around
the core approx. 21/2 turns and is
soldered to the pad at the base of
Q2. The second winding on this core
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consists of approx. 61/2 turns
between the base of Q2 and the
connection at C6.

Next to L2. Glue on the former,
and start with one end of the wire
soldered to the connection at C3.
Add on about 81/2 turns which should
take you to the other end of C3 and
solder off there. Insert the slugs in
both L2 and L3 and screw in until
they just enter the windings.

Refer to the overlay throughout
these machinations.

IF You Can
The IF transformers are colour coded,
L4 is yellow (so is L6), L5 is white (so
is L7) and L8 is black. Fit these to the
PCB, but do not solder the centre pin
of the group of three you will find on
one side of the base. Make sure also
that this rouge pin does not make
contact with the board. If thine pin
offends thee, cut it off.

L8, the black coil, is to be treated
normally and all pins soldered.

The rest of the board should be
assembled normally, but take the
usual care with IC orientation and
polarised components. Putting on the
plugs and sockets should be easy -
remember that the only plug fits at
the bottom LH corner of the PCB, and
the rest are sockets.

From this sole line of pins comes
the aerial and goes the receiver
power.

Xtal Clear
Changing the crystal changes the
frequency of operation of the
receiver, and so having the Xtal
mounted in a socket makes for easy
switching around. These sockets are,
however, expensive, but worth it for
their usefulness. Pin money well
spent.

It is probably worth noting that
most components fit the board
vertically and that at this frequency
there is no room for overlong leads.
Keep them as short as possible and
watch the soldering iron does not
burn its bridges!

Fit all the resistors and capacitors,
leaving L1 until all are nestled nicely
with solder around their ends. The
semiconductors too should be sat
sitting there looking at you before L1
joins them. As sockets are not to be
used watch the orientation of the
semiconductors.

Play A Tune
Once you've checked the PCB and
are satisfied it is correct, check that it

fits the case and that no solder clogs
up the runners. Now the receiver
needs tuning. Make up a power lead,
connecting the battery and (39")
aerial to the only socket on the board.

Connect a voltmeter with FS D
around 5V between negative rail and
the positive side of R7. The reading
should be around 3V. Place the
transmitter next to the receiver and
switch it on. The meter should go
down to about 1V. Remove the Tx
aerial, and move it away until you get
a reading of between 2V -2V5.

Core Wot A Job
Using a non-metallic tuning tool -
even a piece of wood will do - screw
in the core of L2 until you get a
minimum reading on the meter. Go
to L3-do not pass go or collect
200V - and tune that in to a
minimum too. Work your way along
all seven coils in this manner, tuning
each in turn to get that minimum
reading.

There may be some interaction so
it is probably worth going through
the whole thing a couple of times to
make sure you've got it right. Once
you're satisfied - that's it.

All this takes longer to read than it
does to do, and the whole operation
shouldn't take more than ten minutes. 

Above: The Tamiya Leopard laid bare to the world. The receiver is mounted right at
the front and sits beneath the DEAC. Note the clutch steering mechanism about 2/ 3
down the chassis. The servo to operate this is on the right of the battery.
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Below: The receiver mounting in more detail.
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16 way
socket block
or

I. way
sockets

Fig 2. (Above) Component overlay for the radio control receiver board. In contrast to
our usual style this is shown twice size to make construction easier. Since no
sockets are employed take care with the ICs.

PARTS LIST

RESISTORS ALL 5%
R1, R12
R2, R21, R22
R3, R16, R23
R4
R5, R6
R7, R8, R13
Rg
R10
R11, R15
R14
R17, R19, R20, R24
R18 R25

CAPACITORS
Cl, C5, C9, C15
C2
C3, C6
C4
C7 C13,C17
C8

18k
12k
33k
1 MO
68R
1k2
220k
220R
2k7
22k
6k8
56R

1 OOn polyester
1 5p ceramic
47p ceramic
2n2 polyester
22n polyester
2p2 ceramic

C10 C18
C11
C12
C14
C16

2u2 polyester
10p ceramic
4n7 polyester
33n polyester
47u electrolytic

INDUCTORS
L1-8 IF coils (see text)

SEMICONDICTORS
01, 5-10 BC167
Q2-4 8E368
D1, D2 IN4148
ICI -3 74L73

MISCELLANEOUS
4 V 8 battery, case, PCB.
Servos to suit application
Switch to fit model

90

Fit the board into its case and the
receiver is now completed. However
it's not all over yet. You still need to
make up a charging lead to run from
the Tx, if you're using the internal
charger, or whatever source of power
takes supplies the electrons. Last
month's article gives the plug
configurations to enable you to avoid
two dimensional batteries.

Your Servo
We have not given details of home
build servos because the commercial
market makes the exercise a
singularly uneconomic and
unattractive one. There are a very
large number of servos available,
both kit and complete, IC and
discrete, and most of these will work
with our system perfectly well.

The words which, upon
incantation inside a shrine of servo
supply, will conjure forth a
compatible unit are: 4V8 supply,
positive going signal, pulse width
swing 1-2mS (1.5mS centre) and
commutation rate 50 Hz.

With our system a tolerance of
20% surrounds the ideal. In order to
set up the drive accurately, it is best
to buy at least one ready built (and
set up to 1.5 mS centre) servo. This
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can then be plugged in and used to
set the output pulse widths of the
transmitter, using the on board
presets, to align with servo centre.

Having A Fit
Installation of the system is totally
dependent on where you intend to
put it! If the unit is to spend
its days running down pigeons in the
smog above this green and pleasant
land of ours, then your servos need
to be smaller than average, and will
generally cost more the smaller you
want them.

For several reasons - probably all
to do with delusions of being
Gueridan reincarnate - our
prototype went into a tank model-
Tamiyas Leopard A4. Such a siting is

probably atypical, but as you can see
from the photographs it allows more
flexibility of illustration. One thing
did become clear after only a couple
of runs though, the need for some
kind of speed control.

This kit is capable of about 3 MPH
absolute (about 50 MPH scale)
and just try driving a very heavy,
metal -tracked stubborn mass around
at flat-out walking speed sometime,
when the only speeds available are
fatal and off.

Our illustrious Project Editor has
developed a 'pulse stretcher'
electronic speed control which would
seem to be applicable to any sort of
Radio control vehicle and we'll be
publishing this as a separate project
next month as it is not part of the
basic system presented here. Ell

Below: the receiver removed from its case. Note the crystal.

Below: all you gotta do now is find something to shoot at.
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BUYLINES

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

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

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

Component details:
From Remcon.

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

£1.00 refundable against purchase of
packs over £25

Transmitter hardware pack (everything
except components and batteries):

4 channel £39.95
6 channel £45.00

All components available separately.
SAE to Remcon for details.

Receiver hardware pack complete (six
channels) £18.50

All components available separately.

From Ambit -

Transmitter components £10.95
Two PCB DIN plugs and charging resis-

tors £1.60
Matched crystals (2) and DIN plug

£4.00
Five -pin plug DIN (options) £0.75
Receiver components (complete) £8.95

All components available separately.,
Rechargeable batteries also available. SAE
for details.

After considering the market availability of
servos, we found that World Engines of 97
Tudor Avenue, Watford, Herts, have at least
a dozen types to offer in both kit and
assembled form - mostly American.

Fleet Electronics of 47 Fleet Road, Fleet,
Hants can offer a design perfectly suited to
our system in both kit and built form. There
are undoubtedly many many more. Prices
run from about £10 to about £15-£20
depending upon whether you intend to
assemble it yourself.
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK
WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS

STEREO PRE -AMPLIFIERS

MC 1 CPR 1

CPR 1 -THE ADVANCED PRE -AMPLIFIER
The best preamplifier in the U.K The superiority of the CPR I is probably in the disc stage. The overload margin
is a superb 40dB, this together with the high stewing rate ensures clean top, even with high output cartridges
racking heavily modulated records. Common -mode distortion is eliminated by an unusual design. R.I.A.A
accurate to ldEl. signal to noise ratio is 70dB relative to 3.5mV: distortion C 005% at 3048 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 El D. 20Hz - 20kHz < 008% at any level. F.E.T. muting. No
controls are fitted. There is no provision for tone controls. CPR 1 size is 138 x 80 k 20mm. Supply to be i 15
volts

MC 1 PRE -PRE -AMPLIFIER
Suitable for nearly all moving -coil cartridges. Sensitivity 70 / 170uV switchable on the p c.b. This module brings
signals from the now popular low output moving -coil cartridges 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 regulator board

X02 : X03 - ACTIVE CROSSOVERS
nO2 - two way X03 - three way Slope 24d8 octave Crossover points set to order within 10-

REG 1 - POWER SUPPLY
The regulator module. REG 1 provides 15-0-15y 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 pointless to list in so small a space the number of recording studios, educational and government
establishments. etc  who have been using CRIMSON amps satisfactorily for quite some time We have a
.r-VOUTitlian or the highest quality at the lowest prices The power amp is available in five types, they ell have the
wane specification i H.D. typically 01% any power 1khz 8 ohms: T 1.0 insignificant; slew rete limit 25V /uS.
signal to noise ratio 110dB, frequency response 10Hz-35allz. -3dB. stability unconditional: protection drives
any load safely. sensaway 775mV (250mV or tOomV on request), size 120 a 80 x 25mm

POWER SUPPLIES
We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm high with a
;120-240 primary and single bolt fixing (includes capacitors/bridge rectifier)

POWER AMPLIFIER KIT
The kit includes all metalwork. heatsinks and hardware to house any two 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 ina few hours

POWER AMPLIFIER MODULES
CE 608 60W/ 8 ohms 35-0-35v E16.30
CE 1004 100W/4 ohms 35-0-35v E19.22
-CE 1008 100W /8 ohms 45-0-45v £23.22
CE 1704 170W/4 ohms 45-0-45v £29.12
CE 1708 170VV /8 ohms 60-0-60v E31.90

TOROIDAL POWER SUPPLIES
CPS I for 2 e CE 608 or 1 x CE 1004 £14.47
CPS2 for 2 x CE 1004 or 2/4 x CE 608 £18.82
CPS3 for 2 CE 1008 or 1 x CE 1704 [17.86
CPS4 for 1 a CE 1008 £15.31
CPS5 for 1 x CE 1708 £22.68
CPS6 for 2 a CE 1704 or 2 a CE 1708 E23.98

HEATSINKS
Light duty. 50mm, 2 C/W £1.30
Medium power. 100mm. 1.4 C /W £2.20
Disco/group, 150mm, I 1 C/W £2.85
Fan, 80mrn. state 120 or 240v . £18.50
Fan mounted on two drilled 100mm heatsinks,
2 a 4 C W, 85 C max with two 170W modules £29.18

THERMAL CUT-OUT, 70 C E1.38

Distributor
Mini Teleprodukter
Box 12035
S-75012
Uppsala 12
Sweden

POWER AMP KIT

PRS-AMPI
These are available in two versions - one
uses standard components, and the other
the 5) uses MO resistors where necessary
and tantalum capacitors.

CPRI £29.49 CPRIS E39.98
MCI E18.50 MCIS E29.49

£32.40

ACTIVE CROSSOVERS

X07 L14 83 xat E23-06

POWER SUPPLY:
REGI £8.75 TR6 E 1 75

BRIDGE DRIVER, SDI
Obtain up to 340W using 2 s 170W amps
and this module BD! C5.40

CRIMSON ELEKTRIK
IA STAMFORD STREET, LEICESTER LEI GNU_ TM. (0533) 537722

Please anoW UP to 21 c ays ir.i deliver v

All prices shown are UK only and include VAT and post. COD 90p extra, Et 00 lima Export is no problem, please
write for specific quote Send large SAE or 3 International Reply Coupons for detailed information.

VTO4

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

1 2-rnonth guarantee

ONLY
£13.95 inc VAT P&P)

VT10

LCD ALARM

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

12 -month guarantee

ONLY
£12.95

(Inc VAT &
P&P)

ATARI VIDEO COMPUTER
SYSTEM with COMBAT

£138.85 + VAT

full range of cartridges plus more

on the way

free colour brochure available

Ohio Scientifics

Superboard II
At last

it's here!
- full details
on request

£263 + VAT

Full Bk basic and
4k RAM built &

tested

Standard Features
 Uses the ultra powerful 6502 microprocessor
 8K Microsoft BASIC -in -ROM

Full feature BASIC runs faster than currently
available personal computers and all 8080 -

based business computers.
 4K static RAM on board expandable to 8K

Full 53 -key keyboard with upper -lower case and
user programmability

 Kansas City standard audio cassette interface for
high reliability

SOFTY £79.50
+ VAT (Kit)

DEVELOPMENT AND TRAINING AID
* Copies & Burns Eproms
* Develops firmware on TV
* Learning aid - Write Software

and see what the micro does on
screen.

Full details on request

LCD 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,
lap and first and
second place times.
Dual time zone
facility
night light.
1 2 -month guarantee

ONLY
£22.95 (inc. VAT P&P) VTO6

SOLAR

LCD ALARM

CHRONOGRAPH

as for VT06 and

with Solar
assisted panel

ONLY

£27.95
VAT P;Pl VT12

1 IS 4

Full details on request - prices included VAT unless stated. cheques or P 0.s or telephone Card No. to

VIDEOTIME PRODUCTS, 56 QUEENS RD
BASINGSTOKE, HANTS RG21 1 REA. Tel: (0256) 56417 TLX: 858747

MONEY BACK GUARANTEE

Aft
Buy I elk Mos
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15-240 Watts!
HY5
Preamplifier

HY30
15 Watts into 80

HY50
25 Watts into 80

HY1 20
60 Watts into 80

HY200
120 Watts into 80

HY400
240 Watts into 40

POWER

SUPPLIES

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common input functioni.
)mag Cartridge, tuner. etc.): are catered for internally, the desired function is achieved either by a
multi -way switch or direct connection to the appropriate pins. The internal volume and tone circuits

.

merely require-connectinrto external potentiometers (not included). The HY5 is compatible with all
I L.P. power amplifiers and power supplies. To ease construction and mounting a P C connector is
supplied with each pre -amplifier
FEATURES: Complete pre -amplifier in single pack -- Multi -function equalization -- Low noise -- Low
distortion - High overload - two simply combined for stereo.
APPLICATIONS: Hi-Fi - Mixers -- Disco Guitar and Organ - Public address
SPECIFICATIONS:
INPUTS Magnetic Pick-up3mV- Ceramic Pick-up 30mV; Tuner 100mV; Microphone- 10mV:
Auxiliary 3-100mV; input impedance 471(0 at 1kHz
OUTPUTS- Tape 100mV; Main output 500mV R M S.
ACTIVE TONE CONTROLS Treble + 1/dB at 101Thz: Bass + at '100Hz
'DISTORTION 0 1% at 1kHz, Signal/Noise Ratio 68dB.
OVERLOAD' 38dB on Magnetic Pick-up: SUPPLY VOLTAGE ± 16.50V
Prim £6.27 + 78p VAT. P&P free.
HY5 mounting board 81 48p + 6p VAT P&P free.

The HY30 is an exciting New kit from I L P it features a virtually indestructible I C with short circuit
and thermal protection. The kit consists of I C heatsink, P C board, 4 resistors, 6 capacitors,
mounting kit, together with easy to follow construction and operating instructions This amplifier is
ideally suited to the beginner in audio who wishes to use the most up-to-date technology available
FEATURES: Complete kit -- Low Distortion -- Short, Open and Thermal Protection -- Easy to Build.
APPLICATIONS: Updating audio equipment -- Guitar practice amplifier Test amplifier Audio
oscillator
SPECIFICATIONS:
OUTPUT POWER 15W R.M.S.into 8:). DISTORTION 0.1% at 15W
INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10Hz-16kHz 3dB
SUPPLY VOLTAGE + 18V.
Pries 16.27 + 76p VAT. P&P free.

The HY50 leads I L P 's total integration approach to power amplifier design The amplifier features an
integral heatsink together with the simplicity of no external components During the past three years
the amplifier has been refined to the extent that it must be one of the most reliable and robust High
Fidelity modules in the World.
FEATURES: Low Distortion Integral Heatsink -- Only five connections - 7 Amp output transistors
-- No external components
APPLICATIONS: Medium Power Hi-Fi systems Low power disco -- Guitar amplifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV.
OUTPUT POWER 25W RMS in 80 LOAD IMPEDANCE 4-160 DISTORTION 004% at 25W at
1kHz.
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz 3dB
SUPPLY VOLTAGE + 25V SIZE 105 50 75mm
Price £8.18 + £1.02 VAT. P&P from
The HY120 is the baby ;II P 's new high power range. designed to meet the most exacting
requirements including load line and thermal protection, this amplifier sets a new standard in modular
design
FEATURES: Very low distortion -- Integral Heatsink Load line protection - Thermal protection --
Five connections -- No external components
APPLICATIONS: Hi -F, -- High quality disco -- Public address Monitor amplifier - Guitar and
organ.
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 60W RMS into 8G. LOAD IMPEDANCE 4-16:) DISTORTION 0 04% at 60W at.
1 kHz
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz -3dB. SUPPLY VOLTAGE

35V.
Size 114 s 50 x 85mm.
Prim £19.6 4£1.52 VAT. P&P free.

The HY200, now improved to give an output of 120 Watts has been designed to stand the most
rugged conditions, such as disco or group while still retaining 'true Hi -F: performance.
FEATURES: Thermal shutdown Very low distortion -7 Loacilline protection -- Integral Herrisink -
No r external components
APPLICATIONS: Ffi-Fi - Disco Monitor -- Power Slave Industrial Public address
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 120W RMS into 8'.) LOAD IMPEDANCE 4-160 DISTORTION 0 05% at 100W at
1kHz
SIGNAL/NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHr 3dB SUPPLY VOLTAGE
-45V
SIZE 114 x 50 x 85mm.
Priam £27.99 + £2.24 VAT. P&P free.
'The HY400 is I L.P. 's "Big Daddy" bf theirange pioducing 240W into 401 It has been designed for
high newer disco or public address applications If the arriPlifiei is to be used at continuous high power'
level, a rooting fan is recommended The amplifier includes all the qualities of the rest of the family to'
lead the market as a true high power hi -fidelity, power module

FEATURES: Thermal shutdown - Very low distortion - Load line protection - No external
components
APPLICATIONS: Public address Disco Power slave - Industrial
SPECIFICATIONS:
OUTPUT POWER 240W RMS into 4'.) LOAD IMPEDANCE 4-160 DISTORTION 0 1% at 240W at'
1 kHz
SIGNAL/ NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45khz - 3dB SUPPLY VOLTAGE
-45V
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £38.61 + £3.09 VAT. P&P free.

4.41§44;

1LP
VAN' 50

PSU36 suitable for two HY30's £6.44+ 81 p VAT
PSU50 suitable for two HY50's £8.18 + E1 02 VAT
PSU70 suitable for two HY120's £14.58 + Et 17 VAT
PSU90 suitable for one HY200 £15.19 + E1.21 VAT
PSU180 suitable for two HY2000's or one HY400 £25.42 + F2.03 VAT

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS
I.L.P. Electronics Ltd.
Graham Bell House
Roper Close
Canterbury
Kent CT2 7EP
Tel (0227) 54778

Please Supply
Total Purchase Price
I Enclose Cheque  Postal Orders 0 Money Order 
Please debit my Access account 0 Barclaycard account El
Account number
Name & Address

Signature
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IC-lin 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

444*
THT 77
Data and comparison table
for thyristors. tetrodes,
trigger diodes. triacs,
urrilunction transistors
(JJTs) and programmable
UJTs (PUTS).

2nd edition, 430 pages
listing 1,440 types and
approx. 250,000 entries.
Order No. 20
ISBN 3-88109-009-6

Technical Book Services
P.O. Box 79
Maidenhead, Barks SL6 2EG

Name
Pint Please)
Address

Registered office

TYPE
TVT7B
TVT782N
THT77
LIN 1

I enclose £

21 Mincing Lane, London. EC1 Registered No 12225
ALSO AVAILABLE

PRICE I P DTE1 Data book European Tran-
14 00 sistors E2 30
14 00 DTJ5 Data books, Japanese Tran-
E4 00 sistors E2.30
E3.60 DVT Diode Equivalent Book

E2 30
DTE2 Diode Data Book L2 30
DIGI Digital I C Equivalent Book

E5 50

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

ORDER FORM

p

11-10MSON-CSF
Available now -the most economical

VDU board yet using the SFF 96364
SFKEX 68364-1-1

One-off price only £69 plusVAT

Don't let the low price fool you ! This is not
a kit, but a fully assembled and tested board.
The Thomson-CSF CRT Processor Chip is
the secret behind it. Character entry and
Cursor control functions are performed
automatically. All normal Cursor commands
as well as more sophisticated functions such
as Erase page, Erase to end of line, etc., can
be executed. Text automatically scrolls
when Cursor reaches bottom of page.
Display format is fixed at 16 lines of 64
characters for optimum efficiency.

iummimmi=ll 'THOMSON-CSF
Thomson-CSF Components and Materials Ltd., Ringway House, Bell Road, Daneshill, Basingstoke RG24 OQG Telephone: 0256 29155
Available from these Thomson-CSF distributors:Barlec Ltd., 219 London Road. East Grinstead. Sussex. (0342 24383). Lock Distribution, Neville Street,
Middleton Road, Oldham. Lancs OL9 6LP. (061 652 0431). A. Marshall (London) Ltd., 42 Cncklewood Broadway. London NW2. (01-452 0161) Omni Components Ltd.,
59 Vastern Road, Reading, Berks. (0734 594834) Phoenix Electronics (Portsmouth) Ltd., 139-141 Havant Road. Drayton. Portsmouth. Hants. (070 18 73441).
Semiconductor Specialists (UK) Ltd., Premier House, Fairfield Road. Yiewsley. West Drayton. Middx (08954 46415) Spenco Electronics (Phoenix) Ltd., Kelvin Industrial
Estate, East Kilbride. Scotland (035 52 36311) Woolley Components Ltd., Tudor Road. Broadheath. Altrincham, Cheshire (061 941 1911)
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NEWS

inicrofile
After a month off from the mortifying task of writing Microfile, Gary Evans returns to
talk over two stories - one straight applications tale, and a little oddity to astound and
amuse!

WHILE I'd like to think that the hundreds of PETS, TRS-80s
et al being sold each month are going into the homes of the
likes of us to bring a bit more joy into our lives by thrusting us
into the world of intergalactic warfare it's an educated guess
that this is not so. Most small computers will be expected to
work rather than play for their living.

Special Breed
Now most magazines that carry stories about "com-
puting- things, ourselves included, have described that
special breed of man - is it a bird? Is it a plane - no it's a
small businessman (whatever happened to the tall
businessman?) who realises the potential of a computer in
his activities AND has the programming skills to write his
own software or to modify a standard package to meet his
exact specification.

If he is unable to do much because until now there has not
been much activity in the area of software houses to provide
a comprehensive, and cost effective package, it would be
difficult to convince our man that after paying £700 for a
computer he should pay £5000 to get it to do anything.

Do Anthing
You may have gathered that I'm about to brighten up the
gloomy picture painted above. I happened to be at the
premises of a component supplier well known to readers of
ETI when poking my head around a door (nosey if you like
but I prefer to call it a strong journalistic instinct) what
greeted my eyes was a system that would be most people's
dream.

Now I can never figure out my bank statement and am
continually running out of sugar - what I'm trying to say is
that my knowledge of financial control systems and stock
control techniques, is nil.

To my uneducated eye the package (PET based in-
cidently) was a very impressive beast. As goods were
dispatched, invoices would be prepared and stock levels
adjusted - that seems good to me. Also provided was a
word processor package which many people are starting to
see as an essential part of an organisation with a large
outgoing mail of primarily standard letters.

The guy responsible for this feast was a Mr Grant. I went
to see Mr Grant as soon as I could.

The thing that struck me during the conversation, apart
from a tail - Mr Grant has a dog, was that Mr Grant is a very
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skillful business man. He built up a photographic processing
house from nothing to a very sizeable company when he
went into the laundrette line. Photography to washing.

Well our Mr Grant likes a challenge and he saw that after a
boom in the 60's laundrettes were a declining business. A
challenge.

He took over shops in the red and tried to put them in the
black. In nearly all cases he was successful.

He also has a knowledge of programming, machine/
assembly language on an old singer.

He first came across personal computer last November at
a show. He thought not much more of it until over dinner one
night a friend in market research described an agency
system he used to process his data - do you like coffee A
etc.

The cost and the frequent delays were lamented by the
friend. A challenge. Mr Grant calmly offered to devise a
package for a total capital outlay of less than about £3000.

He did, his friend is happy and Mr Grant has decided to
offer his services to others.

He is opening a shop which will provide an initial
feasibility study and estimate. Then, if all parties agree,
installation, software modifications and continued support.
If you employ more than about ten and don't like spending
most nights "doing the books" see Mr Grant.

To end this tale on a cautionary note I have been told of
one MD who was keen on installing a computer and doing
it himself. He was so taken up with programming that he
neglected other affairs. When he had a system he had no
company.

The Odd One
I'd like estimates as to when you the readers think Texas
are to launch their long-awaited small system. No sign of it at
the WES in America this year. Send me, please, a date and
the odds you feel should be offered. I'll report on your
concensus and if anybody gets it right - you'll be really
chuffed.

Four In A Row
Oxford won the boat race this year - not much to do with
MPUs this - and the newscaster giving the result, with a
totally straight face, said this is Oxford's fourth win in a row
- well I suppose they play football against each other.

ETI
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Put Fluke
to the Test
A Digital Multimeter on 14 days approval
If you've ever wanted to challenge the claim of a leading instrument postage & packing and despatch the instrument on 14 days
manufacturer then here is your chance. approval.

Fluke are so confident that you will appreciate the fine qualities of
their multimeters that we would invite you to put them through
their paces.

Simply select either the handheld or bench models at the special
low price , complete and clip the coupon. We then pay the VAT,

II DC
1 AC

SBA /1
Kars&

FLUKE 8020A HANDYMETER

If during the 14 day period you're not completely satisfied with
its performance, return it to us and your money will be refunded.

Are you going to put us to the test?

8010A/8012A
Both models include:  3./2 digit LCD readout II1True
measurements II 0.1% Accuracy + 1 digit  Current ranges
from 200pA to 2A (8012A) or 10A (8010A) III Diode test facility
M100pV resolution  3 conductance ranges for leakage test

IN Fully overload and transient protected.

 2 year warranty
on parts and labour

To Fluke International Corporation, Colonial Way. Watford. Hens WD2 4TT

 Large easy to read 3', digit LCD display.
 26 measurement ranges for AC/DC volts, amps,

ohms and conductance.
 0.25% VDC accuracy over 1 year.

Please send me: 8020A. DMM(s) at £112.00

8010A DMM(s) at £159.00

8012A DMM(s) at £199.00

Short Form Catalogue-FREE

111 High power and low power ohms capability.
All paces are fully inclusive

 Measures to 10,000 MO using two conductance ranges.
I enclose my cheque/postal order for or please debit my Access/Barclaycard

III Fully protected to 250V on all ranges.

No Signature Protected against transients up to 6KV for 10 psecs.

Name (BLOCK LETTERS PLEASE)

Address

FLUKE Fluke International Corporation
Colonial Way, Watford, Herts. WD2 4TT
Telephone: (0923) 40511 Telex: 934583

THIS OFFER MUST CLOSE 30th SEPTEMBER 1979. ALLOW 2 WEEKS FOR DELIVERY

Offer applies to U K Mainland and Channel Isles. For Northern Ireland & Eire contact
EURO ELECTRONIC INSTRUMENTS. 32 Brews Hill. Navan. County Meith. EIRE 'Official company
orders duly authorised. will be accepted with corresponding credit arrangements it required
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TIME CALCULATOR
OFFER ONLY £16.95

This, the latest in a long line of our calculator
offers, is rather different from the others. This
all singing and dancing calculator also has day,
date, alarm and stopwatch functions!

The date, time and day of the week are
permanently stored and shown on the clear
LCD display. There is also a 24 hour alarm with
12 hour format. Used as a stop -watch with lap
and split time modes, this little beauty will

LC- 776
LCD Calculator

Ifr.tructIon is,

1'  aiiarf00000
113

=177 CS

f:opaso

count up to nine hours 59 minutes 59.9
seconds in 1/10 second steps.

The eight digit calculator has the usual four
functions plus per cent, three -key memory and
constant.

The Hanimex LC776's batteries will let you
punch away happily at the keys for a year
continuously.

To: Time Calculator Offer
ETI Magazine
25-27 Oxford Street
London WI R 1 RF

Please find enclosed my payment of £.1 6.95 for a Time Calculator

Name

Address

Offer closes June 31st, 1979. Please allow 28 days for delivery
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LIGHTING & AMPLIFIER
MODULES FROM L&B

JUST LOOK AT THESE PRICES!
Superior high quality lighting control modules.
No additional power supply, just ready to go!

- LB31000SL -
Sound -light, 3 channel x 1000W. Zero mains
voltage switching, high sensitivity, high input
impedance, excellent separation.

Massive audio power at
your fingertips! For use
in many applications.

- LB25 -
25W. RMS 40
10Hz-50KHz

T.H.D. 0.1% 900 S N

£6.70
PREAMPLIFIERS

LBPA1. Stereo disc/
tape
LBPA2. 4 channel gen
purpose mixer.
LBPA3. Stereo disco
with mic.

Preamp prices to be
announced

£15.70
- LB41000LS -

Light sequencer, 4 chan. x 1000W. Suedo-
random, zero switching. £12.70
Two -speed controls, excellent for stage lighting.

- LB31000LD -
Light dimmer, 3 chan. x 1000W. Stage lighting
from full off to full on.

COMPONENTS
RES /CAPS

SEMICONDUCTORS
TRANSFORMERS

Send for list

£11.20
- LB250 -
250W R.M.S. 40

10Hz-20KHz
T.H.D. 0.3% 110dB

S/N

£25.70
- LB100 -
100w R.M.S. 40

10Hz-25KHz
T.H.D. 0.4% 80dB S/N

£13.40

POWER SUPPLIES
LB25PS ... £8.70
LB100PS . £10.40
LB25OPS . £18.00

All above prices include VAT. Please add 50p p /packing. Quantity/trade
discounts, up to 33% available! SAE for further info.:

45 WORTLEY ROAD, W. CROYDON
L&B ELECTRONICS SURREY CRO 3EB. TEL: 01-689 4138

SUPER -STRIP
THE UNIVERSAL BREADBOARD

(

Lektrokit Super Strip SS2
Super Strip accepts all DIP's-as many as nine 14 -pin at a
time -and/or TO -5's and discrete components. With
interconnections of any solid wire up to 20 AWG. And no
soldering. Super Strip has 840 contact points, combining a
power/signal distribution system with a matrix of 640
contacts in groups of 5. Distribution system has
8 bus -bars, each with 25 contact points.
Lektrokit's policy is the right product,
whatever the project, at the right price.
And it's backed by a nationwide network
of retailers.
Send for the name of the dealer nearest
you -plus a FREE full -colour catalogue

Write to:

Order Price

£1 1.05 1
Inc VAT and P &P

LEKTROKIT LTD
IT ON INDUSTRIAL PARK.LONDON ROAD

READING. BLRKS FiG6 lAZ 
TEL (0734) 669116 7 TELEX 847687
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QUESTION.
1 Is your hobby home computing or electronics?
2 Do you understand the application of IC's, Transistors.

Diodes, etc?
3 Have you used or applied analogue or digital techni-

ques?
4 Are you applying TTL Logic to your home computer?
5. Are you programming your home computer using

simple software techniques?

If the answer is YES to any of these questions then why not
consider turning your hobby into a career - applying your
knowledge to servicing electronic equipment ranging from
basic terminals and data processing machines through to
advanced micro -processor systems.
We will train you through to advanced technology at the
company training school, fitting the individual in at their
own level.
We have vacancies over the whole of the U.K. with the
successful applicants working from home usually in a

radius of no more than 60-70 miles.
We supply all tools and test equipment, plus a company car
which is available for private use

If you are interested, then why not contact Mr. C. Marklew
or Mr. D. Simmonds on 0249 813771 to discuss your
own career opportunities in confidence. or write to.

KODE SERVICES
LIMITED

Station Road, Caine, Wiltshire

LINES FROM OUR VAST STOCKS -IMMEDIATE DELIVERY
All balmy manufacturers' prima - NI new Expert Aim aki IN le rime Prymit by learmerind

stocks. Quantity discounts - export enquiries 1111.10rder it Steles

invited. Postage & pin king 35p per order MULLARD TUNER MODULES , ,,. dima

CALCULATOR CHIPS General instrument
LP I I71 combined AM FM IF strip - E3.50 *

GIMT4 on anti -static foam 24 pm D I L socket for
LP I 179 FM from end with AM tunmg gang, used

use with Blown., display E1.50 m Peck of 25
wtth LP I 171 - F.3.50 * LP I 171 and 79 parr -

chtps E26. 100 for LSO. 500 for E350.
0.75, 10 pairs for E50. 100 win for E400.

BOWMAR S DIGIT CALCULATOR DISPLAY MULLARD AM tuner module wah data

iv.fh PC connector 0 2 digits Common cathode 12.50 ea 10 for E20. 100 for E175.

With red 60,01E1.260a 10 for E10. 100 for ESL
2193055A T03 POWER SO VOLT VERSION.

TEXAS 19 gold-plated snap key contact on 10 for E2.50, 100 for E22.00, 1.000 for E200.

gold-plated P C board Size 70x80x2rnm 75p ea
LU AAAAA HONE RIBBON MIKE woth pre amp
on chassis 3.2.1 m. E1.50, 10 for E12.50.

ORP12 light dependent resistance (Eq - RPY30)
2 for 81,10 for 84, 100 for OLT for E300. 5 WATT GOULD-ADVANCE AMPLIFIER.000
FAIRCHILD FND10 0 15" 7 segment display C

(built) 500 MV into 2K input 4-8 ohms with data

cathode 500. 10 for E4.110. 100 for E40.
E3 ea II 5x6x3cm Power supply kit E2.50.

TB* 120A TV IC amplifier Siemens 750, 10
AVO-11 METER MOVEMENTS for military

for ES, 100 for EN, 1 000 for 8260.
version Precision 37 5 micro -amp 150 tr a wah

BECKMAN 500 hes Troggerable clocking
integral shunt) movement E12.50.

oscillator for use with calculator chips 5v supply
MINIATURE MAINS TX 240V primary 12V1
00m amp Size 60a40x42rnm 95p ea 10 for

with cacipt EL 10 for ES, 100 for ESL
BURROUGHS 9 DIGIT Panaplex calculator

£5, 100 for ESE.

display 7 segment 0 25" dtgas Neon type with
CA3085 RCA POSITIVE VARIABLE

red bezel socket and data E1.95 ea 10 for E17.
VOLTAGE REGULATOR. 5V 10061, a variable

1 8.740 550 ea. 10 for EL 100 for E35, 1 000
SMITHS INDUSTRIES Audible warning devices for ,
6 12 volts 2 transistors 30x1Ornrn encapsulated
50p es 10 for E4, 100 for E35. 1 000 for £300.

PHOTO CONDUCTIVE CELL E1.26 High

HONEYWELL PROXIMITY DETECTOR inty
power cds cell 600 mw for control circutts
Resistance 800 ohm to 4K Max volts 240 Size

gal amplifier 8o D C E2.60 ea. 10 for £20. 1" . i 'r'. on 10 for Ell) 100 for 8100.
OSMOR CHANGE OVER REED RELAY 12v DYNAMIC MICROPHONE. Low imp Foster

iiii 20m/a operating current 59,17r13rnm 75p
.3 10 for Ell, 100 for E45, 1000 for E400.

r.in round E1.45, 10 for 812.50,100 for 8110.

MARRIOTT TAPE HEADS
UHF TUNER BY GEC. 38rno i s with slow motion

Quarter track all at 50% discount
tuning Stze 5,3,2,n. E3 ea 10 or En. 100 for

Type Each Per 10 Per too E220. 500 for E1,000.

XRPSI 8 Record Replay
TWO GANG MINIATURE VARICAP TUNER
500pf with tuning knob size 3,1V:tit ,r rn 11.25

E.1.00 125.00 E200.00
KRPSi6 Record, Replay

ea 10 for 1E10, 100 for ESL

0.00 £35.00 E250.00 TRANSISTORS BY MULLARD. TEXAS.
0ES11 Erase E1.25 E11.00 E100.00 Quantity prima
MALLARD ADM -ADM Matched pairs - pnc... 010 10 100 000 1.000

Pair 10 pairs 100 pairs 500 pairs AC128 0 230 0 200 0 180 0 150
81.00 E8.00 E70.00 E300.00 AD149 0 760 0 650 0 550 0 490
Cartons of 600 pairs E350 Ex -stock. SC107 0 100 0 085 0 075 0 065
RADIATION DETECTORS Quartz Fibre BC109 0 110 0 095 0 080 0 070
Dosimeters Pen type with clip weth lens and scale SC114 0 080 0 065 0 050 0 040
0.506 Originally over L5 OUR PRICE 95p BC132 0080 0 065 0 050 0.040
EACH. 10 for ES. 10 for ESO. 1 000 for E500. BC153 0.085 0.070 0.055 0.045
CLOCKING OSCILLATOR 1 PieDynerrucir BC172 0 075 0.060 0 050 0 040
thick blot I rnHZ supply 5v 19,05x6rnm 650,10 EC173 0 075 0 060 0 050 0 040
lo,.(7. 100 for ESO. BC206 0 070 0 055 0 040 0 035
TV TUNERS by Willard U H F 38 mos size BFI'S' 0.240 0 200 0 185 0 160
3ths2Sis114 £2.50 ey 10 for E20, 100 for IIFY60 0.180 0.160 0.140 0 125
E175, 500 for E750. 1.000 for E1,250. IIFY51 0 180 0 160 0.140 0 125
TV SOUND TUNER KIT. Through your F M SFY114 0 220 0 195 0 175 0 150
tuner Kit of parts with onstructions E5.50. OFY110 0 /50 0 680 0 630 0 550
Readybuilt. tested. E7.00. SLI205 1.000 0.900 a 800 0.750
JOYSTICK CONTROLS. ideal ir i TV Games BU2011 1 250 1100 1 000 0 950
model control} sturdily cons, compact LM311H 0 700 , 600 0 550 0 500
giving full 360 movement and, - - Each unit fTBA62511X5 0 680 600 0 550 0 500
fated 4 -off 100K linear rortuois T. 84.00. LOW PRICES EX -STOCK

NEMAIR 50 All mail to:
Henry's Radio

ri.Or
BARC,VCAPD--ii I

11 h 11 klet.
Phone 723 1008

404 Edgware Rd
London W2

w
`--- _(01)
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Hobby 4t/IN°Jett

Electronics rh
CB

Open almost any American magazine and you'll
see adverts for Citizen's Band \CB) transceivers.
Although we don't have CB in Britain ,,yet) we
though you'd like to know more about it. In the
States it has a language all its own, but if you
.want it in plain English, look out for CB next
month.

Drill Speed Controller

This unit regulates the speed of your trusty
single -speed machine for those jobs. like
masonry, when it's simply too fast.

Meters and Multimeters

We published an introduction to test gear in the
March issue. Next month Ray Marston explores
the subject of meters and multimeters. He
explains what is important in the spec., how
they work and looks at the circuit of a current
(no pun intended) design.

Into Electronics
We conclude this very popular series with
goggle boxes, fighter finders and number
crunchers. Ian Sinclair goes into TV, radar and
computers.

GSR Monitor

When you're under stress you sweat. When you
sweat your skin resistance changes. Our GSR
Monitor shows you ,and everyone else) how
you're feeling. Build it for fun or for more
serious biofeedback experiments.

Kit Review

I atot

Would you like to hear your plants sing? Yes,
sing. This kit combines a biological amplifier, to
give more oomph to natural potentials pro-
duced by the plant, and a music synthesizer,
controlled by the boosted plant power.

Envelope Generator

Built around the Motorola MC3340P attenua-
tor chip, this unit gives you full Attack. Decay,
Sustain and Release (ADSR) control.

Display Techniques

In this article Tim Orr looks at a variety of
displays, including the familiar LED and LCD
types. He explains how they work and what
they're used for

The June issue will be on sale on May 1 1 th
The items mentioned here are those planned but circumstances may affect the actual contents
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TARGET ELECTRONICS
FORMERLY "THE RADIO SHOP'

16 Cherry Lane Telephone
Bristol BS1 3NG 0272-421196

Official orders welcomed Gvt Educational Depts etc

MEI - ME22

Dims:- 50 x 45 x 33mm. Requires 38mm dia. cut-out
ref. cat. F S D

ME29 MU50 0- 50 UA
ME30 MU100 0- 100 UA
ME31 MU1 0- 1 MA
ME32 MUVU "VU"

£3.80 each +
P&P 25p
10 Plus

10% discount

Dims:- 60 x 47 x 33mm. Require 38mm dia. cut-out

ME1
ME2
ME3

121
T22
T23

0-50 UA
0 - 10Q UA
0 - 500 UA

ME4 T24 0- 1 MA
ME5 T25 0- 5 MA
ME6 T26 0- 10 MA
ME7 T27 0 - 50 MA
ME8 T28 0 - 100 MA
ME9 T29 0 - 500 MA
ME10 T30 0- 1 AMP
ME10A T31 0- 2 AMP
ME1OB 132 0- 25 Volts
ME11 T33 0- 50v AC
ME12 T34 0 - 300v AC
ME13 T35
ME14 T36 "VU-
ME15 T40 50 - 0 - 50 UA
ME16 T41 100 - 0 - 100 UA
ME17 T42 500 - 0 - 500 UA
ME17A T43 0 - 30v DC

£5.10 each + 8%
P&P 25p
10 Plus

10% discount

Dims:- 110 x 82 x 35mm. Require 58mm dia. cut-out

ME18 043 0 - 30 UA £6.00 each + 8%
ME19 045 0 - 50 UA P&P 25p
ME20 0410 0 -100 UA 10 Plus
ME21 0420 0 - 200 UA 10% discount
ME22 0450 0 - 500 UA

Illuminating kit for meters MEI - ME22 only

ME28 I 1K2 70p + VAT

Dims:- 52 x 52 x 33mm. Require 45mm dia. cut-out
ref. cat. F S D

ME23 MS50 0 - 50 UA
ME34 MS100 0 - 100 UA
ME35 MS1 0 - 1 MA
ME36 MSVU "VU"

£3.80 each + 8%
P&P 25p
10 Plus

10% discount

NASCOM 1
DISTRIBUTOR

BARCLAYCARD

VISA

 Please add AT Remainder 8'f, VAT
Large selection of aluminium boxes & Instrument Cases

Phone in your Access or Barclaycard order Catalogue 25p post paid

100

Redundant
Test

Equipment?
Why not turn it into capital?

We Urgently Require
Oscilloscopes, spectrum analysers,

DVM's, signal generators, power
supplies. In fact we are interested

in buying all types of electronic test
equipment, give us a ring and we

will give you a price.

Call David Kennedy or
Kathy Goodman

Carston Electronics Limited

C01-2674257Carston Electronics Limited
Shirley House, 27 Camden Road
London NW19NR. Telex 23920

FLADAR
DUAL VOLTAGE TRANS-

FORMERS
Primary 220-240W 50Hz

alternative secondary voltage
and current available by series

or parallel connection

06FE06 6+6 0.51 sick 1.58 509 13E24 24+24 0.211 web 210 609

08FE06 6+6 0.6A sick 1.90 509 20E24 24+24 0.411 sack 274 70
129E06 6+6 10 lick 2.10 609 50FE24 24+24 0.80 led 325 70p

alFE013 6+6 I.6A lick 274 70p 50FE24 24+24 I.2A each 3.911 869

50E106 6+6 3* each 325 7011 80FE24 24+24 I 5A seek 4.72 1.00

60FE06 4A each 3.98 859 50E128 3+28 0.7511 each 325 70ft

065E09 9+9 0.311 each 1.56 509 60F E28 28+28 I IA lick 3.96 869

081609 9+9 0.5A each 1.90 SOS 801E28 28+28 14A each 4.72 1.00

121E09 9+9 0.750 each 210 609 201630 30+30 0.35A each 2.14 7Dp

20FE09 9+9 111 each 2.74 70p 54E30 30+30 0.75A each 325 70p

501E09 9+9 2.50 sick 3.25 70p 505E33 30+30 0.IA each 3.98 859

E439609 9+9 30 each 3.98 059 80E030 30+30 I 2A each 4.72 I.00

00E12
08FE12

12E112

20FEI2

12+12
12+12
12+12
12+12

0.250 each
0.30 each
0.50 each
0.60 sick

1.58

1.90

210
214

509
50p

60p

70p

Multi Tan Range. Voltage
Available 3. 4. 5, 6. 8. 9, 10. 12. IS. 18.

12-0.12 C11 5.0-15 04 2 15

50FEI2 12+12 2A sick 325 70p
30FE30 24+30 IA 3.55

60FE12

801E I2

12+12
12+12

2.5A each
3A each

3.96
4.72

85P
100

60FE36 24+30 2A 4.78

Centre Tap Smolders
06E615 15+15 0.2A each 1.58 50A

08E615

!MI5
15+15
15+15

0.250 sack
0.40 each

1.90

210
509

609 FEW 6.0-6 A each 2.10 60p

201E15 15+15 0.60 each 214 70p FE09 9-0-9 A each 2.74 09

50E615 15+15 I.6A sick 325 70p F112 12412 A lacy 280

SOFE15 15+15 2A each 3.98 859 FEI5 15415 A each 325 oP

80FEI5 3A each 4.72 1.00 FE20 20.620 A act 3.25

06E120

175E20

20+20
20+20

0.150 each
0.25A each

1.58
210

509

609

601652

601128
26026
26429

A each

Audi
3.96
3.98

00

.00

213E120 20+20 0.50 lick 274 70p 60FE60 30430 A each 3.98 .coo

5E1E20 20+20 1.20 sick 3.25 70p 1008626 26426 20 each 5.15 .15

601120 20+20 1.50 each 3.98 85p 100FE30 30-030 20 sub 5.15 .15

0E20 20+20 2.5A each 4.72 1.00 IODFE36 36-636 20 each 5.15 .15

48FE12 0412 4A 3.25 70p

661612 0412 51 4.00 859

711612 0412 60 5.10 1.00

FLADAR ELECTRIC
PO BOX 19
WESTCLIFF-ON-SEA
ESSEX
Tel No 0702-613314

TRADE EN-
QUIRIES

WELCOME
PLEASE ENQUIRE
FOR OTHER

TYPES
NOT SHOWN

Payment terms
C.W.O. cheque
postal order

Please add so.
V.A.T. alter

post & packing
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Porch Light Controller
R. Johnson

This circuit controls a light bulb, so
that its brightness is approximately
inversely proportional to the surroun-
ding lighting conditions. This may be
useful for a porch light, which would
begin to switch on at dusk, reaching
full brightness late in the evening. In

jT

N

L21

33n

NOTE:
01 IS BCY71
02 15 BC107
TH1 IS BRY39
131-4 ARE 1N4002
T1 IS 240/12-0-12
1.1 IS 30 TURNS 26.w ON 1" PIECE OF FERRITE
L2 IS 15 TURNS 313swg ON 1" PIECE OF FERRITE

the morning it would switch off again.
The dimmer consists of Q1, TH 1

and their associated components. Q2
provides synchronisation pulses. RV1
effectively alters the time of day at
which the light switches on and RV2
alters the maximum brightness of the
bulb.

22013

RV1
500k

10k

100k

LORI

Readers'Circui s

The LDR is connected to a dif-
ferential amplifier whose output vol-
tage rises when the resistance of the
LDR is above about 600 kilohms
(corresponding to dusk) and reaches a
maximum when the resistance is
about six megohms (corresponding to
complete darkness).

NO

4k7

TH1

L3

10k

10k

Variable Notch Filter

P. McChesney

In electronic music circuits there is
need for an all -pass notch filter
possessing a movable notch
frequency. The circuit shown is cap-
able of moving the reject frequency
over a 10 kHz range throughout the
full range of audio frequencies, the
position of the notch being dependent
on the voltage applied to the control
input.

IC1 and IC2 are both all -pass filters
possessing a flat frequency response
well beyond the audio range, but
having a phase difference between
input and output signals of 0.5/CR.
This phase difference becomes 180
degrees, so that if the output and
input are mixed, signal cancellation
occurs i.e. the circuit is now working

V,n

22k

15n

10k

NOTCH
DEPTH

22k

IC3

+.-

1 0 10k

22k 22k

15n
1C2

as an all -pass notch filter, let ing
through all frequencies excep at
0.5/CR.

The two transistor networks Q1, 2

0
Vout

4" CONTROL

and Q3, 4 act as voltage controlled
resistors which allow the notch
frequency to be moved when the
control voltage is changed.

Tech -Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer
queries on these items.

ETI is prepared to consider circuits or ideas submitted by readers for this page. All items
used will be paid for. Drawings should be as clear as possible and the text should preferably
be typed. Circuits must not be subject to copyright. Items for consideration should be sent
to ETI TECH -TIPS, Electronics Today International, 25-27 Oxford St., London W1R 1 RF
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Largest range of quality components in the U.K - over 8,000 types stocked

/Marsh II'
Head office and mail order to DEPT ETI
A. Marshall (London) Ltd.
Kingsgate House, Kingsgate Place, London NW6 4TA
Tel: 01-624 0805 Telex 21492

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 654201.

POLYESTER CAPACITORS (full range
in cat.)

;250

250V - 7nim
Value Prise
001 0.06
0015 0.08 100V
0022 0.011 18
0033 0.06 22
033 0.10 27
047 0.10 33
068 0.11 39

0.14 47
5 0.18 56

22 0.18 68

260V - 100ertre 100V - 100se0
Value Price 22 0.11
01 0.07 33 0.22
015 0.07 68 0.31
022 0.10 1 00 0.41
033 0.10
047 0.10 400V - 7min
Of 3 0.10 001 0.07
1 0.12 0015 0.07

0022 0.07
0033 0.07
0047 0.07
0068 0.07

7 Pint
0.18
0.18
0.23
0.23
0.30
0.30
0.31
0.31

400V - 1 00Pern
0 22 80.07
033 E0.07
047 E0.0111

Also evadable 100V
and 400V 15nstn and
22 5rntn on selected
values

PUNCHES from Q -Max

61.1[ 4010 my 140011, II.I
110 0110 55 I.I50rrK 201.
Specialy 6104 afar M  00211506
111111 100 WM 000 A 01.9115 0IN
1700 MN Is 0120 IN lard idpt
ININNES KEES
WW1] (120 my y
.4wr (1St my
+MTN (1.73
S -ON EI.78

411.16
22.3

CAPACITORS - TANTALUM BEAD
PrIon

707

II
0.15
1.72

1133

147

1.0

1.5

22
/3
47
U

10

15

22

47
16

150

320

330
470

11111.21

411.23

LINEAR (See catalogue for full range)
CA0N 4131 EOM ELIO
um! 14.25 0309 120
C43012 43.0 CA= 42.10
WON TAM 00302 4175
50317 E4.15 0014 41.11
243011 036 0.30116 41.19
50012 41.00 CA3061 OM
8113 CLIO CA3010 41.98
L43114 12.21 TA3171 21.35
TANIS 0.71 CA3072 41.11
30180 E1.111 7405 41.71
40020 12.21 CANN 4212
C03001 4.2.01 83010 011.35

01021 4240 3.30111 ELIO
0022 42111 106111

CAN23 42.211 C6 11 4117
CANNI 121.11 030 ma
v185 035 C130214 6.40
£550 4123 GUI 0 22.11
cow 0220 113140 (114
*020 02.22 111215 £1.30

5091 £1.51 1110 0179
cAnsm nig TAA521 CIA
o0133 Ems TA4.522 21.811

Dim ssis 1IA5511 0140
Dm 0122 TM. 1 11 42.311

2.43636 4121 0/421 4221
ram 20 TMNIA 41.15
gum 0.11 TA/1611 (1.4$*** *ay 1140 CIA
50010 03.75 TM75 41311

50241 (1.15 104910 41.45

403942 41.16 DAM 11.46
*253 02.51 WAIN 011.811

6045 41.0 10.231 1111
C83046 41117 11041 0.0
CO3.147 4170 11.416 41.96

013047A 43.711 1306 41.21

CAM tin 711441 (20
C80041 ttfs 800 41/400 mu 711510 41.76

C0051 41.83 7050 4221
01052 41.70 05200 071
0.3053 0177 114331 112.34

1101111 12.45
MAN C1210

11010 £270
11100 CLIO
RAMO CLOD0

MANIC 12.
TIMM 019
21/70 ELIO
TIMM 1:20
10411 MSS
10461 MN
3073 Ob
15670 ELM
TU750 UM
0117521 (240
1107101 E1.75
21005 410
PAWN 41.0
1103 MS
10161 ELM
1100 MS
WNW (115
11080 OM
120105 41.49
WAIN EIJI
12410 ELM
TENN 42.19
mans 12.1111

18440 21.
NAM 4145
0.068 ILO
1725101 410
00721 PM
TEAM DM
174745 4100
WAIN 4.171
TIMM MIS
MOW (1.0
TEM PM
1E011 Eta
101146
wen Mil
0102 ELIO
801184.1 414.31

1061115
756110 47.10
T0)024 41.24
1001634 £4.75
212111201 TAM
1102572 030
7002230 172110

102540 4314
110541 030
1012510 0.40
0371 410
101511 czn
1312550 070
SKIN TAN
MANI 0 0.10
101311A ELIO
NANO 11711
LO' mas
11.0112 1142
11.0120 41169
LOON 4111
71.06401 41.41
11710011 41.30
00180311 43.11
01711011 41.95
sinoln LEM
1171013110 41.72
W 71181 /IKE 41.111

0171001 PM
2110310 41.72
01710331 4101
1176110 410
8761151 (IAN
117111111 ELIO
017613111 41.31
317620 42.541

1117122711 CI AI
0020 41.16
01347111 (170
3117600 410
WIN= 2229
353530 £117
11715441 4118
117040 41.0

520

0117
1121
011

021

ELM

IN

0.21

El.23

IP/

017

11.17

021
21321
ran

ESN
EGLI

511

NUS

E11.21

11.23

0175

350

4.17
0.17
017
(1.17
4217
0117
0E17
Mn
an
021
1321
1311.23

ES.23
Ern
13.35

0.70

CMOS (see catalogue for full range)
7/17611 041 740631 0E54 4E1141 41.41 84015 4110 014519 0154

761011 41.11 74010 0.64 010 41.11 1060 111.50 04586 401
74E101 (1.11 MOM E7.11 40110 C1.11 01507 EC. 11522 41.19

76110 £1470 7400111 010 41301 43.0 0461111 21.30 0/511 (119

7412111 0175 7401711 0154 401231 074 1314611 (1.75 04527 E1.211

762211 C1.36 7101811 13.16 111291 0122 01512 MO COM 41.26

71(37311 El 37 71080 gym NNW ma 04514 PM E334573 £1.41

7107411 (1.17 740108 ESN 4012711 4921 0515 ELM 003 41.16

70111 ELM 740111 47.70 40211 0.22 494516 410 cairn (1.05

74130211 ULM ram 47.70 40331 41.16 845111 4121 261724 2116

1979 CATALOGUE
48 page catalogue - new enlarged micro section -
largest range of quality components from franchised
suppliers availsble in UK All VAT monism) prices. Over
8.400 fine Items plus lots more 50p post paid or 40p to
callers at any of our four branches.

*PAAIL 011012 *
Please one 40p tor p/p to all orders
Telephone orders
on credit cards 410 .00 minimum

NEW TELETEXT CHIPS
From Mullard - available now from Marshall's - Sole
UK distributor to the hobbyist market.
SAA Series, for the reception, display and control of
television based text display systems. Suitable for
'CEEFAX' and 'ORACLE' Remote Control.
SAA5000 Infrared /Ultrasonic £3.48
SAA5010 Station selector / DICS £8.13
SAA501 2 Binary Input Tuners P.O.A.
TELETEXT (Dedicated I .C.'s)
SAA5020 TIC (Timing Chain) £8.71
SAA5030 VIP (Video Input Processor) £11.61
SAA5040 TAC (Teletext Data

Acquisition and Control) £31.82
SAA5050 TROM (Teletext Read -Only Memory)

£18.86
TIC, TAC & TROM are NMOS - VIP is linear bipolar.
We recommend using DIL Sockets with these chips.

TRANSISTORS (See catalogue for full range)
21137311

313110 2.11
216111 279
210766 1.50
71137/1 2.15
33712 221
213713 3.15
30710 1.115

213790 238
2113151 723
6/371 2.411

2113754 21
20110 .30
733851 .30
3521 .0
0122 .21
8123 .0
83824 .811

211383 1.70
245127 27
max zn
831540 .30
21055 .3111

2108522 .01
21138562 .30
01511 .22
33011 .22
210859 22

202208590
22

0010
213166 1.0
613177 .n
21131177A .30
7113879 2.26

NNW .23
3011 .38
SOW 7.01
BMW 28
313901 .18
30905 .11
31.06 .11
30345 .111

Dom .16
210113 3.0
84530 52
84031 NS
8432 .0
214033 .0
8409 .T2
2114037

NOM 22
3439 .17
NINO 22
84061 .19
84062 21
314064 1.35
84.174 2.0
31031 1.35
711e2 .12
2114013 I. IS
0/4121 27
min 27
81123 .19
214124 .19
0126 IS
21418 .19
84220 37
2114221 .10

731432
34223
314224

210234
NAM
0236
31437
mai
31420
84244
241241
NANO
84250
314251
81435
35212
2114264

84275
PAM
036
8487
2114218

84211
3140
NNW
841
314294
34217
34782
aitni

84313
3/1342
231343

.70

.711

.71
1.36
1.16
1.95
.0

12/1
1.01
1.11
22

13
.51
22
27
.33
.n
.22
.22
22
22
22
22
27
.a
.33
.31

.30

21

34
.77

214347
8044
31430
314316
314400
214401

34401
2114403

84409
214410
214416
8006
01
3113
311121

31113
31140
*141
1142
31143
*152
31153

*154
1151
31117
31208
301
40050

.40011

idom
aza
4005
40237
0242

221
2.115

.3

.45

.11

21
20
20
21
18

LSI
110
215
1.35
1.81
1.18

.n

.76
40

1.18
111
10

1.35
1.51
211
1.31

1.0

.71

.116

.45.

4051 1.15
0231 II
4034 .111

40210 176
1130
0310 .15
10311 .11
10312 .10
40313 1.31
4015 A
40316 .111

4E617 .10
10221
4025 1.35
4038 .110

40327 .73
46314 1.19
40340 1.45
46310 .W
40311 .55
O 312 NI
40113 1.45
40064 1.45
40372 1.15
40373 1.85
41,374 LW
4030 .71
40310 1.1111

4101 111

40312 .11
0364 IS
40316 1.45
40311 1.45
405 .73

40401 57 6115 .71 61* .44 WIN 27 1131 AS 1358 .511

40011 22 1116 .71 10110 38 KIN TIM 1.18 21032 32

SW 12 1117 .711 6141 22 1161 16 1131* .97 11053 1.55

40410 .0 /2111 .71 6142 22 1111 44 11431 1.31 11354 SS

/8111 3.18 08121 .71 14143 .32 1167 17 10836 221 7114 .18

0112 .11 08125 .79 6147/5/1/C 1170 10830 10 7010 30

40414 4.99 /1121 -1 11 1173 17 11411 .70 061 .25

40422 2.25 KIN .75 3140/111/ 4 11177 27 TIMIC .$7 1052 30
40440 29 41172 .79 .13 1171 7/121 SO nsa4 .11

07/1 10 11110 1.38 0149/1/C 1171 23 NM 1.18 PM .44

4252 .70 KIN 30 .35 NIN 1250 .82 71390 22

013 La 56200 1.31 KIN .0 11111 1154 821 1155) 27

41.614 7.00 6107/622 1153 AS 111 27 108110 .77 11382 LI
618 .40 I6 6151 111 111 11112 .93 1130 II
6151 .43 3111115/ItC 6157421 10114 11 SP115 .83 11170 AS

4152 54 .16 .15 116 108117 .19 E71107 .17

6153 .0 61111/114 /151/11/1 11194 11121 AT 211101 .17

615317 SI .16 A 110 108122 1.04 /11100 17

61756 .70 6113 la 315114/14 NISI 1715 .35 20300 .17

6176 .5. 6114 .22 .17 *5117 7/127 1.11 E2011 .17

6102 lis 6115 22 1(1111 .38 111 1318 116 NUR .27

61171 .0 6116 21 /1111 .30 111111
108)32 1.31 11213 27

/1116 .54 61116 22 0167/3/11 12131 70135 1.28 711301 27

611* AN /111 22 .13 1221.1 22 11137 1.45 220310 .17

min 2.75 3111 22 05115 21 17751 r 212140 2.21 110311 .18

10142 1.0 1E119 .13 11119 LP 12231 13142 157 122312 .19

0143 1.45 ICIN .61 021 15 11266 M 13115 2-47 221313 21

0141 285 6123 .15 1123 10 11210 110117 2.81 120311 27

/3156 3,19 6125 .22 034 m 7711 11931 1.0 rum 33

0181 1.08 40132 .33 1137 18 SAXE 11342 39 771330 .a
0162 IAN 1(134 22 1)152 .27 11311 11543 .47

5106 111 94136 12 1163 27 1131C 7015 .70

KIN .82 KIN 21 08l54 .8 1732A NMI .11

K114 .79 6137 .22 4015) 50 1100 11249 .55

QUARTZ CRYSTALS
320 112/1112 24 IN 30 Prim
10010 1E134 03.76
20) MT IONA 0.71
INS 150/,. MN
LOOM 1191 I/33/v
701* 5023/,. 12.118

2077152110 I/13/v
32716 as 1106/p 30I5
11112 113/0 WC
119061114 ICS/,. MI6
4E33619 111112 11034 £1.10

5005*
11.0 Ilk ff"..

11 at 10204 12.68

107111[
11 10
200E
46160
11110

101/0
1115/P
16254
11:254
1625./v

12.95 84006 Price
13.15 10/0 0.15015 1/13/v 0.15
2283 IKE/ MI6
1395

NATIONAL VOLTAGE
REGULATORS

11 0012(111 dyke 121 010181 04(65
100M TM COM 100M 205 0.30
1001 1094 0130 10008 NM COM

511161 20202 0166 5601 10ffi 036
IA 203 21.95 IS 20220 ESA
IA 1123 IAN IA 203 E1.54
IA 10 (1.56 116181118E

11 133 01.73 51301 15202 21.15
31111361110 IA MVO ELS{
5001 TONI (1.15 1110012210E
IS 10220 IOWA 205 21115

31 154 0122 1001 TOE 031
Po calabges IN IA rmill

TTL (see catalogue for full range)
0174110611 10 1/0791 LOS 4031051 8.78 Wan 8.77

0701011 am 4070 8.12 1131011 1011 01430311 177
W740111 6.111 41370 20 41.019711 11.11 310410411 1.04
074001 2.91 KIM 6.911 02211 LW 074110 1.77
317410111 41.3101 116 WIN 1.22 5740222 an
*7407.1151 4310 0.44 4132411 131 111174540 11.77

07510 US 1.0801 ISO asnn 125 07400 11.77

*74051115 0111 1.21 502434 1.211 *742222 577

011711150 11.35 402505 8.70 5042 7# *743 124 1.70

07405010 000 111 411245/1 115 3117401111 1.70

30050 155 0910/ 1161 4102471 119 31740140 1.77

317010 LW 4129111 10 40454 LSI 07015711 295
011741110 153 131071 142 412240 1.se swami 270
874030 5,5 0119911 142 451511 1.0 2174311111 1.81

074021 4,55 41.311211 0.42 40531 1.81 11141200 330
000 10 11111 012 4413711 1.35 107402011 171
111411711 11111 41.0110 142 5020 Le *7432138 1231
01741.741 10 4312211 LW 020 1.35 1274012 215
SCAM 2.82 41112311 183 444811 38 wain 235

1/1741.931 2.31 4131241 1.71 07600 244 074200 III
74110011 11 1011511 1.01 4132771 10 5117430011 SAS

7611 on 0512111 0.0 41.127511 320 1117403010 171
7400 126 4111338 6.85 41.327911 0.58 81174131711 3.05

7412011 1.20 0130 142 NMI 1.0 31174617111 3.011

74011 121 111310 OA 0280 10 1074147111 0.06
741300 an 413130 US 2.1210 371 0743470 13.48

14.310 121 0101 1.39 030 1.0 074040 13.0
700 0.26 4111471 1.15 410931 1-18 17101741 13.11

74111011 50 1111181 1.35 41129511 1.35 07434730 13.44

745111 126 4151511 0.31 USN INS sums 138

1111111 026 41.31531 OM SEMI 216 SIMIAN 0.10
741.0111 120 11.113111 1.0 413320 zn 20440 510
151131 9.311 11115511 6/1 0320 In 11170311 0.311

141110 175 MAIM IN 41115111 Le Aram 520
141.31511 121 41115111 IN 413320 2.79 074011 022
741.32011 11.211 11515111 115 41.33271 251 0074202 851
743211 11.211 41.01101 111 1001 1.11 0750 1.16

7111111 5.25 45100 115 001 1.17 0E50 1.40

7410511 1.32 41.21522 us 40530 1.1 017/1071 04
741112/11 LIS 0316311 1.113 411380 111 3117111111 0.113

74112111 029 415160 1.11 41.331611 351 sweins 1.40

703011 11.211 03160 1.15 4106711 9115 0741211 11121

700 127 41.111111 III 45136111 1139 11741238 556
74E13311 129 0110 1.0 41137311 115 11741/81 105
1411370 9.32 11.3100 1.46 11137111 015 SUOMI 1.20

14(530 0.32 1/117011 138 433751 0111 01741251 1415
*u451 525 41.117311 1.16 4113771 1.31 0111741111 0.511

711E121 610 41117111 375 1553751 1.41 347414511 5.15
mum III 41.0170 6.75 11370 1.8 074140 1.35
Num Lis 11.311111 2.75 11301 341 11741511 135
14510 122 41111311 279 41.33311 11111 10741515 176
14/1514 125 13110 3.74 4113131 11.911 0174150 LIS
745540 110 41.31101 1.811 023151 131 01741541 120
7413551 121 8.010111 1.10 111/0111 1.0 107415511 0.70
1550 150 413168 LS 113301 1.45 97115711 078
mini 342 4/1101 4/14101 SO 5/7416011 0.10

711741 1St ksiga 11.75 636701 I 317116140 0.11

NEW LOW PRICE "KIM" The
Ready to Use Microprocessor
System =Nor -

1 I I

Na a kit but supplied fully tested. wired and guaran-
teed. Expendable Memory that grows wdh your system
not lust an evaluation kit Starting with KIM 1 at
E107.11 VAT inclusive you get immediate capability
which can be expanded to e complete system capable of
addressing up to 65K BYTES of Memory
KIM IS EXPANDASLE. Expand as you learn up to
65K
KIM 1 - Bay* board with above features assembled

4107.96
KIM 3 - OK static RAM card plugs into motherboard

E140.35
KIM 4 - Motherboard Oakes ElsKIM 31 + power
supply £75.55
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Readers' Circuits

Battery Charge/Discharge
Indicator

A. A, C. McInnes

This circuit is intended to monitor car
battery voltage. It differs from other
circuits in that it provides indication of
the nominal supply voltage as well as
low or high voltage. This makes it
particularly useful for indicating de-
viation of the supply voltage from the
nominal.

Three LEDs are used - red, yellow
and green. Yellow indicates the
nominal voltage and red and green
indicate low and high values respec-
tively. RV1 and RV2 adjust the point
at which the red /yellow and yellow /
green LEDs are on or off. Therefore, a
wide supply voltage may be moni-
tored.

The prototype has been installed in
a car and set so that the red LED
comes on at 11V.7 and the green
LED at 12V.8. The yellow LED is on
between these values.

Crosshatch Generator Update

D. M. Lauder B.Sc.

Re the ETI Crosshatch Generator - it
is rather difficult to make a 555 timer
work at 249.6 kHz. The author tried
three different devices, but none
could quite manage it, even with the
timing capacitor reduced to 100 p.
Reducing R1 to 220 ohms helped,
but greatly increased the power con-
sumption. The final solution was to
connect a 1N4148 diode between
pins 3 and 7, with the cathode con-
nected to pin 7. This turns the dis-
charge transistor off more quickly by
pulling it up with the output. It is then
necessary to increase the timing
capacitor to 270 p, as the internal
propagation delays of the 555 have
been reduced.

Simple Logic Probe

David Boreham

PROBE

150

This simple piece of test equipment
can be built using widely available
components for little more than £1 .

If the probe is connected to an IC
pin which is at logic 0, Q1 will be
turned on, lighting D1. If, however,
the pin is at logic 1, Q2 will be turned

LED1

270R

CLIP TO
IC 5V

CLIP TO
IC OV

on, lighting D2. In the case of a
damaged IC there may be no connec-
tion to the pin. If this is so, both D
and D2 will light together.

The author used a BC178 and
BC108 for Q1 and Q2 respectively,
but any NPN or PNP transistors will
do. Similarly, D1, 2 can be any LEDs.
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From Science of Cambridge: the new MK 14.
Simplest,most advanced,most flexible

microcomputer - in kit form.

4.43 MHz crystal

8 -digit, 7 -segment
LED display --

OI

MK 14 including
optional RAM I/O
and Extra RAM.

oill

The MK 14 is a complete microcomputer with a
keyboard, a display, 8 x 5I2 -byte pre-
programmed PROMs, and a 256 -byte RAM
programmable through the keyboard.

As such the MK 14 can handle dozens of
user -written programs through the hexadecimal
keyboard.

Yet in kit form, the MK 14 costs only £39.95
:+f,3.20 VAT, and p&p).

More memory-and peripherals!
Optional extras include:
I. Extra RAM -256 bytes.
2. 16 -line RAM I/O device (allowed for on the

PCB giving further 128 bytes of RAM.
3. Low-cost cassette interface module -which

means you can use ordinary ape cassettes/
recorder for storage of data and programs.

4. Revised monitor, to get the most from the
cassette interface module. It consists of 2
replacement PROMS, pre-programmed with
sub -routines for the interface, offset
calculations and single step, and single -
operation data entry.

5 PROM programmer and blank PROMs to set
up your own pre-programmed dedicated
applications.
All are available now to owners ofMK 14.

A valuable tool-and a training aid
As a computer, it handle. operations of all

types -from complex games to digital alarm
clock functioning, from basic maths to a pulse
delay chain. Programs are in the Manual,
together with instructions for creating your own
genuinely valuable programs. And, of course,
it's a.superb education and training aid -
providing an ideal introduction to computer
technology.

104

.5

PROM -512 bytes

RAM -256 bytes

Extra RAM
(optional)

CPU

LDisplay and keyboard
interface circuitry.

Edge connector for
external keyboard with
up to 32 keys

SPECIFICATIONS
*Hexadecimal keyboard  8 -digit, 7 -segment
LED display* 8 it 512 PROM, containing
monitor program and interface instructions
*256 bytes of RAM  4 MHz crystal* 5 V
regulators Single 8 V power supply  Space
available for extra 256 -byte RAM and 16 port
I/00 Edge connector access to all data lines
and I/O ports

Free Manual
Every MK l4 kit includes a Manual which deals
with procedures from soldering techniques to
interfacing with complex external equipment.
It includes 20 sample programs including math
routines (square root, etc), digital alarm clock,
single-step, music box, mastermind and moon
landing games, self -replication, general
purpose sequencing, etc.

5 V regulator

Power rails and
input/output edge connector

RAM I/O device
(optional)

PROM -
512 byte!

RAM -256 bytes

Extra RAM
(optional)

Designed for fast, easy assembly
The MK14 can be assembled by anyone with a
fine -tip soldering iron and a few hours' spare
time, using the illustrated step-by-step
instructions provided.

How to get your MK 14
Getting your MK14 kit is easy. Just fill in the
coupon below, and post it to us today, with a
cheque or PO made payable to Science of
Cambridge. And, of course, it comes to you with
a comprehensive guarantee. If for any reason,
you're not completely satisfied with your MK 14,
return it to us within 14 days fora full cash
refund.

Science of Cambridge Ltd,
6 Kings Parade, Cambridge, Cambs., CB2 I SN.
Telephone: Cambridge (0223) 311488

I-To:Science ofCambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 ISN.
Please send me theTollowing, plus details of other peripherals:

0 MK 14 Standard Microcomputer Kit n 443.55 (inc 40p p&p.)

CI Extra RAM ii £3.88 (inc p&p.

I 0 RAM 1/0device 48.42 (inc p&p.)

I enclose cheque/money order/PO fort indicate total amount.

Name

Address please print)

Allow _I days tor dellvers

Science of
Cambridge]
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Fail-safe For IC Voltage Regulators

One of the problems with using power
supplies based on IC voltage regula-
tors is the chance that the common
(case) connection could come off,
allowing the output to rise to the full
input voltage. If the regulator was
driving TTL there could be disastrous
consequences.

Andrew Bain

By using the regulator as shown
and taking the output from another
connection to the metal case, the
output will drop to zero if a lead be-
comes disconnected.

An LED can be connected as
shown, if required, to provide an in-
dication of a fault.

+
VIP

OV

Readers' Circuits
REGULATOR

NORMAL CONFIGURATION

0:11:ONAL

VOLTAGE
REG

0+
Vout

EXTRA CONNECTION
TO CASE

OV

High Quality Tone Control

P. Mills

When designing a high quality pre -

amp, the author was faced with the
problem of designing a suitable tone
control stage. Op amps such as the
741 are commonly used, but in
general have a poor slew rate, fairly
high distortion and high noise when
used in this application.

The circuit shown is based on an
inverting op amp using discrete tran-
sistors to overcome the above pro-
blems. The output stage is driven by a
constant current source, biased by a
green LED to provide temperature
compensation.

With the controls flat the unit pro-
vides unity gain, so the stage can be
switched in or out.

BASS

7 17-

10
GREEN

BC21

68

4n7

021 222

T7SEFILE

MPUT

303

The design is suitable for inputs
between 100 mV and *IVO. and pro-
vides a good overload margin at low
distortion for the accurate reproduc-

SC 09

awl

0C109

_t

77777

0 12V

41.0
OUTPUT

/17

100,/
0 121.1

tiOn of transients. The usual screening
precautions against hum should be
carried out.

Car Lamp Failure Warning

A. Taylor

Many lamp failure warning circuits
indicate only when both bulbs are
working or only when the lamps are
on. The circuit shown solves this and
has the added effect of not dimming
the lamps as some failure circuits do.

A suitable gauge enamelled copper
wire is wound around an SPDT reed
switch until a certain number of turns
is found that will only open the con-
tacts when both lamps are working. If
either or both of the lamps should fail,
the contacts remain closed and the
thyristor is triggered, illuminating the
lamp failure indicator until the ignition
switch is turned off or the circuit is
reset.

TO IGNITION
SWITCH U 12V

BRAKE
SWITCH

SPOT REED
SWITCH

PUSH TO LAMP
BREAK FAIL
RESET

24 swg
WIRE OR
SIMILAR

L_, - -
TEST
LAMP

407
26V

BRAKE
LIGHTS

THY RISTOR  4A 100V
OR SIMILAR
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TRAINAM
The exciting new

TRITON
Personal Computer

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

Graphics: 64 Graphic characters as well
as full alpha numerics.
Single Board: Holds up to 8k of
memory, 4k RAM and 4k Rom, supplied
with 3k ROM and 2k RAM.

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

Cassette Interface: crystal controlled
modem tape I /0 with auto start/stop +
"named" file search.

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

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

All components can be bought
separately, so you can start construction
on a low budget. Full details of prices
and discounts are shown in our new
1979 catalogue.
EXPANSION BOARDS
Mother Board: 8 slot.
A new 8 slot Triton motherboard is now
available based on Eurobus, it allows
easy expansion & has its own meaty
power supply.
8k Static Ram
Eurocard size (160 x 100mm) 8k Static
RAM fully buffered, on board regulation
& decoding. Uses 4k (1 k x 4) Static
RAMS. Just plugs into motherboard for
memory expansion.
8k Eprom Board
Designed to take 8 x 2708 Eproms on
the Triton bus. Don't forget our pro-
gramming service, on Data I / D System
19.

COMPUTER PRODUCTS
NEW LOW PRICES

1159 No. Moo 1185 No. 111111 11140 No. Price Item No. Price Hem No. Price
59741500N .1$ 5974555411 27 517415138N .75 0174151954N .05 5174153258 2.55
511741501N IN 017415559 21 01741.513111 .75 9174131969 1.20 5974153269 2.55
597415029 20 01741563N 130 5/74151459 1.20 5974151979 120 017415327N 2.55
5117415039 IS 01741573M .35 5974551489 1.75 5974132219 1.25 5974153529 1.35
01741504N .20 591415749 .40 517415151N .05 51174552409 220 0174553539 1.50
5174150511 .26 597415759 .48 904151539 .611 5174152411 110 S 1.536511 .65

59741508N 20 5117413769 35 0174151549 110 5074152420 1.90 5974133669 .65

017451099 .22 597415789 .35 0174151559 125 5974112439 1.95 51174153679 .65

557455109 AI 51174158341/ 1.15 9174151561 1.25 5741824414 2.10 5974153689 .65

01741511N .26 5/1741.5851 1.10 5074151579 BO 5/1741524511 2.10 917415373N 1.75

597415129 .25 511741511611 .40 51174551585 .99 9174152471 1.25 51174153749 1.70

50741113$ .55 917415909 .65 5974151509 1.15 511741124811 1.95 5074153754 .72

51741514N .09 917415919 .99 017415161N 1.15 51174152490 1.30 0174153770 1.75

917415159 .25 S17415921 .90 50741.516211 1.15 597418251N 1.45 597415378 9 1.32

S117413209 .20 51741543BM .05 5117415163M .90 5174152539 1.25 5117415379N 1.40

5117415219 .26 5974136549 120 51174151649 1.50 517413257N 1.40 0174153816 3.65
51741522N .26 5117413969 1.75 5174151659 1.70 5974'.52689 .95 51174153860 .57

597415260 29 0174151074 .39 0174151664 1.75 51741525911 1.45 5117433909 1.98

517415779 .35 51174151099 .39 511',' 'LSI 68N 1.95 5974132609 .39 5174133931 1.50

51741328N .35 0174151124 .39 9174151690 1.95 517415261N 3.50 597415395 9 1.80

517415308 .25 517415113N .44 017415170N 2.50 51174152660 .39 597415396 9 1.70

01741532N 27 5074111140 .44 007415113$ 2.20 5074182730 115 917415398N 2.75
507455339 .39 5174151229 .79 001410114$ 1.15 5974152798 .79 51174153990 1.60

017415379 .29 511741312311 .90 5974151759 1.05 5974132800 1.75 50745542411 4.50
597415389 .29 0174111249 1.50 5117413181M 2.75 59741521139 1.80 0174154459 125

5117415400 25 5074551251 .65 5974551909 1.75 9174152960 1.80 5974154479 125
5117415429 .79 51174151260 .65 51174151910 1.75 5974552930 1.80 5974554909 1.95

51741547N .95 917415132N .75 017415192N 1.45 59745529546 220 5974158689 .95

597415489 .95 5974151331 .39 5974131939 1.75 5974532959 2.20 5074156699 .95

01741549N 1.09 7974151359 .40 597415194AM 169 5117415374N 1.80 5974150709 2.70
5574555111 21

MICROPROCESSORS
8080A £6.33
6800 £10.00
Z80 CPU £15.60
Z80ACPU £21.00

VERO
We stock a complete range of Vero pro-
ducts and accessories for the home com-
puter user. S100 cards, Eurocards, Key-
board cases & consoles, wire wrap tools
and sockets, card frames and 64 way DIN
connectors & ribbon cables. - Video
display card from Thomson CSF - £69
+VAT. Send SAE for details.

8085
6502
SCMPII
TMS9900

£15
£15
£10
£30

Triton Kit £286
Motherboard Kit £50
8k RAM Card Kit £97
8k EROM Card Kit £97

Full details in Catalogue 30p+ SAE

MEMORY & SUPPORT
SUPPORT
8212
8216
8224
8226
8228
8238
8245
8246
8251

8253
8255
8257
8259
8292

2.20
2.20
210
211
420
4.20

11.00
11.00
5.00

11.00
5.00

11.00
12.50
18.00

5820P 4.50
6821P 4.50
6850P 460
6852P 5.50
AY 5 2376 11.50
MCI441 1 12.00
957109 12.43
1457160 10.00
1457161 10.00
0956011 5.00
411595 1.30
811596 1.30
811597 1.30
811398 1.30
290P10 10.00
180 CTC 10.00

280A OM 14.00
2804 CTC 14.00

VOLT REGS
7805
7812
7815

7824
78056
78124
78154
78240
7905
7912
7915

7924
79554
79128
79156
79244

so
.00
.90
.90

1.50
1.50
1.50
1.50
1.10
1.10
1.10
1.10
110
1.90
1.50
110

DIL SOCKETS
8 011 .14

14 MS .15
16 Olt .17
18 DII 24
20 DM .27
24 INL .30
28 DR .36
48 011. .50

CRYSTALS
1004 3.00
2004 3.70
IMH2 3.60
10084 3.50

18434
21617

24574
32766
3912
414/1
4.4341

59112

614117

MANZ

7.1689

INK
10.79
189
489

RAMS
2101

21021..4

2111

2112
6810
8154
2114
210252
140920

70121
74029
4027
4044
1845
4050

300
ISO
3.05
2.70
3.05
2.10
1.00
2.70
2.70
2.70
2.50
2.70
2.70
2.70
2.90
2.90

2.32
120
2.32
2.46
4.08
8.111

5.50
160

1100
11.98
1118
1160
14.70
9.15
7.00

HOME COMPUTING

4060 7.50
2107 7.80
4116 SAID

EPROMS
1702 6.00
5206 0.00
2708 COO
516 30.00

ROMS
745287
745472

74571
746473
746474

I/O
2513
96364
14412

3.70
1218
LW

17-41IL*

7.50
10.95
1210

LINEARS
1.14301411 .39
15501498

194151M .30
5143089 .99
1.413096

11031 1.45
11431111 1.29
14131811 2.25

1.143234 COO
5932411 .79
150391 54

105550 .30
1145.5511 .75
1.9709511 37
5/0709511 38

114723C8 58

11172301 43

1.973301 1.30

11473901
1.14741511-14 .33

L974113141 .25
19747C9.14 .79

5174755 1.19
1174851 .45
11748811 .40

11145811 .72

111455/48 .48

1114880 85
5014890 e5
19148940 I 25
101495814 99

11133029 65

19340111 65
1934539 120
1/439009 54

71080CP 149
1111111CP 69
71082CP 1.29

11.55301 1.65

71584CN 169

CMOS
C046I I 15

COON 79
+ Y moo

Books, Mags. Data and Cassettes. We have a good selection, mainly
on micros and personal computing with regular shipments of Byte.
Dr Dobbs. etc , direct from U.S.A The latest Triton Software
available on cassette or listing Triton User Club membership is E4
per annum

CENTRAL LONDON SHOWROOM
If you're in town, visit our showroom in
Chapel Street, next to Edgware Road tube
station. We have Tritons on display plus a
comprehensive range of components and
accessories, specifically for personal com-
puter users. Books, mags, tapes, data, cables
plus much more. Showroom open 6 days a
week
NEW 1979 CATALOGUE. SEND 30p +
SAE. All prices exclude VAT & P&P.

OPTIONAL FIRMWARE FOR TRITON
HUMBUG V5.1

Runs in 4k on main board. Extended basic
includes peck, poke, read, write, call and
edit. New 1.5k monitor as software mod. for
printer + many other features. You return 3
EPROMS - we supply 4 new ones fully
programmed and documented. £25 + VAT
& P&P (or £25 extra on kit). Send £1 and
SAE for details.

TRANSAM
COMPONENTS LTD.
12 CHAPEL STREET
LONDON. NW1
TEL: 402 8137
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SPECIALS
TOP PROJECTS
Book 1 + 2: £2.50 + 25p P&P.
Master mixer, 100W guitar amp., low power laser, printmeter, transistor tester, mixer
preamp., logic probe, Ni-Cad charger, loudhailer, 'scope calibrator, electronic ignition, car
theft alarm, turn indicator canceller, brake light warning, LM3800 circuits, temperature
alarm, aerial matcher, UHF -TV preamp., metal locator, four input mixer, IC power supply,
rumble filter, IC tester, ignition timing light, 50W stereo amp. and many more.

Book 3: SOLD OUT!

Book 4: £1.00 + 25p P&P.
Sweet sixteen stereo amp., waa-waa, audio level meter, expander/compressor, car theft
alarm, headlamp reminder, dual -tracking power supply, audio millivoltmeter,
temperature meter, intruder alarm, touch switch, push-button dimmer, exposure meter,
photo timer, electronic dice, high -power beacon, electronic one-armed bandit ...

Book 5: £1.00 + 25p P&P.
5W stereo amp., stage mixer, disco mixer, touch organ, audio limiter, Infra -red intruder
alarm, model train controller, reaction tester, headphone radio, STD timer, double dice,
general purpose power supply, logic tester, power meter, digital voltmeter, universal
timer, breakdown beacon, heart rate monitor, IB metal locator, temperature meter ...

Book 6: E1.00 + 25p P&P.
Graphic equaliser, 50/100W amp. modules, active crossover, flash trigger, "Star and Dot"
game, burglar alarm, pink noise generator, sweep oscillator, marker generator,
audio-visual metronome, LED dice, skeet game, lie detector, disco light show ...

Graphic Equaliser Marker Generator

Power Amplifier Modules £2 Sound

CCTV Camera Headphone Adaptor

LED Dice Sound light flash Trigger

Expander Compressor,.

JIVES

£1
NO8 de----6-Lcsw--

rm....Digital Thermometer

Stars H Dots logic Game lightshow

Active Crossover . Hear and Tell Unit

Pink Noise Generator GSR Monitor

Sweep Oscillator Stereo Simulator

electronics
tomorrinuN 75P
A SAAVAL comox rno

AA4AAA
APIAANPAO,A

1,,,,rAMAOA

Swans
of STAR WAN

ELECTRONICS TOMORROW
Comprised entirely of new material, the
edition covers such diverse topics as Star
Wars and Hi-Fi! The magazine contains
projects for everyone - none of which
have appeared in ETI - and a look at the
future of MPUs, audio, calculators and
video. How can you not read it?

75p + 25p P&P.

Computers
Cawley Systems
Digital instruments
Traturniation Links
Scopes & Recorder,
Control at Posse.

ELECTRONICS - IT'S EASY
Books 1.2 & 3.
Our successful beginners series came to an
end some time ago now, and the whole
series is available from us in reprint form.
The three books between them contain all
the information presented in the series
(sometimes in more detail!) and together
form an excellent starting point for any-
one interested in learning the art of
electronics.

£1.20 + 25p P&P each.

FROM THE PWIDSHERS Of
Cf40111<4 100A I' IN IE R5111101.1.

En

CIRCUITS

No2
£1.50

ETI CIRCUITS
Books I & 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 W1R 1RF

Postage and packing also refers to overseas. Send remittance in Sterling only.
Please mark the back of your cheque or PO with your name and address.

from ETI
ELECTRONICS TODAY INTERNATIONAL - JUNE 1979 107



The world's smallest programmables
can be music to your ears

Pocket -sized programmable calcu-
lators that convert to musical syn-
thesizers.

 World's first LCD pocket -sized
complete scientific program-
mables.

 Both use ALGEBRAIC
operating system

 The FX 501P offers 128 steps
and 11 memories.

 The FX 502P offers 256 steps
with 22 memories.

 Both have Automatic Power Off
after approximately 14 minutes
non-use, with the programme
stored in the 11 or 22 non-
volatile registers.

 Dimensions of both are:
9.6mm H x 71mm W x
141.2mm D
(Ye H x 23/4" W x 51/2" D)

 Optional FA -1 Program Adaptor
available for either model -
permits programs to be
recorded on standard tape
cassette recorder and stored for
re-entry later.

 Optional FA -1 Program Adap-
tor also contains a music switch
which converts both calculators
into musical synthesizers j
keys 1 through 8 contain pre-
programming for a full musical
octave.

Model RRP Our Price
FX-501P £59.95 £49.95
FX-502P £79.95 £69.95
FA -1 £24.95 £19.95

Prices are inclusive of VAT and Post and
Packaging

Send 25p for illustrated brochrues on quality CASIO
calculators, priced from £8.95 or the superb range of
multi -function watches from £1 9.95.

Send cheques, P.O., or phone your ACCESS or
BARCLAYCARD number to.

TIMETRON
Callers welcome by appointment

FX 502P

Dept. Eli Beamont Suite
164-167 East Road
Cambridge CBI I DB
Telephone 0223 67503

FX 501P

FX 502P in FA -1 Adaptor

108
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DIGITAL
CLOCK
RADIO

AM /FM / LW Radio. Soft green fluorescent display, snooze and ri 9.95
sleep time facilities, variable display dimmer Facility for alarm "
buzzer instead of radio. 240v mains operation. INC.

LCD CHRONOGRAPH
6 -digit display -time, perpetual calendar, stopwatch with
1/1 00th sec. readout, measuring net, lap, first and
second place times.

All models have backlight for
night use and fully adjustable
stainless steel strap. Gift box if
required 50p extra.

£12.50 INC.

LCD SOLAR ALARM CHRONO
Latest model with 6 digit display showing
hours, mins., seconds or date and day of
week. Dual time zone. 1/ 10 sec. stopwatch
with lap timer. 24 HOUR ALARM. SOLAR
PANEL with battery backup.

£27.50 INC.

LCD ALARM GENTS
Continuous 6 digit display of hours, min.,
seconds or date. 24 HOUR ALARM facility.

£12.50 INC.

Send cheque/PO for fast postal service. Prices are inclusive of VAT and
Postage. All items carry a 12 month warranty and 7 day money back
guarantee.

S.A.E. for details of our wide range of products

SPARKS DEVELOPMENTS "010

E.T.I. RADIO CONTROL
S.A.E. FOR DETAILS

CHESS CHAMPION - 6 LEVELS
£89.50

.GUARANTEED
FOR
I YEAR

t OMPLETE WITH
POWER
SUPPLY

 AU international chess rules apply
 Both Newspaper and Magazine

problems can be entered

 Level 01 play can be
changed cluing

game

GUARANTEED
FOR
I YEAR £59.50

OSAP L TI
WITH
R SUPPLY

WITH
SOUND EFFECTS ,-
TAKE YOUR OPPONENT - FIRE AT 0
YOUR OPPONENT OR WARP
OUT OF THE SCREEN c:c.

POCKET SIZETO RETURN AT A G
RANDOM TIME 1'WITH PEN AND WALLET
AND PLACE

PLUS ALL
OUR NORMAL MUMS

OF 60005 SHE. FOR UST.

Seim 3, 4, or 5 dup.
or eery urn ourenee.
Tens hoe many no

TV GAME
IN COLOUR

Eruct°
ELEEIROWC

MASTER MIND

FRI MINI MASTERMIND
WITH EVERY ELI,. IRONIC MASTERMIND

All prices i iclusive - P & P tree

N.I.C. MODE LS
27 Sidney Road, London N22 4LT

01-889-9736

Please allow
up to 21 days
for delivery

The twin mini floppy disc system provides
off line storage of programs and data
accessible more than 100 times faster than
tape storage. Eath 5.1" DISKETTE can
store up to 81,920 bytes of program or
data. Random average seek time may well
be as low as 370 microseconds.
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 is via PET BASIC USR
instruction with simple commands from
either the keyboard or under program
control.
IBM 3740 compatible disc system.
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.

APICO PI CO OYTE..,..

t

4
4
4
4

4

* * * *41 **RIF * * *

Now, complete your system

The ult mate
range of speakers

We carry a good selection of
sphiwlity chassis for the DI Vra:r
Bass speakers and Dual Concentrics.

o'rx2rnia't`3lu'lloho°s711;o0'Horns3:471;eh
Inand.nlyegK,,-,,em u,201C t, frequency

oew
oyregNoex

over required) and cost only E6.18.

U

res long. Multiway connectors 4 channel
scosRopelights 5,51.. at 7

143 20 linc.pack of spare bulbs/

Bulgin Octal plugs and
sockets There's always hundreds oh
Elulwn Octal mult.way plugs and sockets M stock

.
at Roger Sauna. Each pin rated
6A, Perfect for your Sound to
Light System P552 SOCKET E065
P551 PLUG El 94

Multiway Cables
4 core IBM 59p/metre

core 16A1 /3e.rnpt,
6 core WA/ 86p metre

I
** 

RSL
CARSONA

LFONLY

CitronicMM313Mixer
Meal .e t ! mern, .t

LEdisco system 4,6 ch n,nr5
LEO indicators. connect.ons vie phone
sockets at rear. Bargain once. including
PSU E84.24.

Projectors Come and see our specially
selected protectors Nom [42.12 (Squire Multi
fact 1501 to C34.501Tutor 11E1
plus the widest array of propictor
attachment and effects that ,
ever see on continuous oYee',
tion

Turntables

F%CI

Our unsurpassed DISCO
experience has enabled
us to select the best turntables
for your requirements For
example the new ESP P200
belt drive ONLY E28.12

Many disco accessories
All Roger Squire's shops have a service department
which carpets large stocks of DISCO SPARES &
ACCESSORIES

rt
I

I
tt
I

g
5'0 \

C1266°
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0
1 1 SHOPS OPEN TUE SA1
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INTRODUCING
DUAL DRIVE MINIFLOPPY FOR PET!

11111111311111111

DUAL MINI FLOPPY DRIVE WITH 100K PER DISK SIDE FOR
TOTAL 200K ON LINE. £833 + VAT.
'DESIGNED FOR COMMERCIAL SPEED REQUIREMENTS
'FAST LOADING SPEED

DKL067-DISKMON ASSEMBLER LISTING/DOS
ASM789T-PET-ASSEMBLER ON CASSETTE
ASM789D-PET ASSEMBLER ON DISKETTE (5.5 inch)
LNK456-AUTOLINK LINKING LOADER ON DISKETTE '
FOR300-FORTRAN COMPILER ON DISKETTE
PLM400-PLM COMPILER ON DISKETTE
* BUSINESS PACKAGES STARTING IN 1st QUARTER 1979 *
'THIS SYSTEM REQUIRES EXPANDAPET MEMORY (MINIMUM
16K-SEE BELOW)

'DISKMON '''(DOS) AUTOMATICALLY REORGANIZES FREE DISK
SPACE AFTER SAVE OR ERASE
'DISKMON IS RESIDENT IN ROM VIA DISK CONTROLLER

BOARD PLUGGED INTO EXPANDAPET
DISKMON ADDS 14 COMMANDS TO BASIC INCLUDING DISK
DATA FILES
DISKMON COMMANDS SUPPORT COMMERCIAL PRINTER OFF
PARALLEL PORT SUCH AS CENTRONICS 779
FULL DISK SOFTWARE SUPPORT
FORTRAN & PLM COMPILERS THIS JANUARY
90 DAY MANUFACTURER'S WARRANTY ON HARDWARE
'READY TO USE ON DELIVERY, WITH FULL INSTRUCTIONS AND
UTILITY DISKETTE
'CALL OR WRITE FOR ADDITIONAL INFORMATION
INITIAL QUANTITIES LIMITED
*THIS SYSTEM IS FULLY SUPPORTED BY SOFTWARE FROM THE
MANUFACTURER
DELIVERY NOW
DKH641-DUAL DRIVE SYSTEM, COMPLETE WITH DISKMON

£833 + VAT
£19.95
£19.95
£39.95
£39.95
£59.95
£39.95

INTERNAL MEMORY
EXPANSION FOR PET!
EXPANDAPErm

32K UNIT ALLOWS 8K OF
ASSEMBLY LANGUAGE
SUBROUTINES ACCESSED
VIA THE USR COMMAND
OPTIONAL PLUG-IN
BOARDS
SERIAL I/O BOARD P.O.A.
S-100 I/O BOARD P.O.A.
4K EPROM BOARD P.O.A.

INTERNAL MEMORY
EXPANSION UNIT

MOUNTS EASILY INSIDE
YOUR PET

EASY TO INSTALL
(15 MINUTES)

USES LOW POWER
DYNAMIC RAMS

90 DAY PART & LABOUR
I YR-RAMS

MOUNTING SLOTS
FOR 4 BOARDS

CALL/WRITE FOR
ADDITIONAL INFO

DEALER INQUIRIES
INVITED

EXPANDAPET PRICES
16K ( 8K PET 24K)

£261 + VAT
24K ( 8K PET 32K)

£320 + VAT
32K ( 8K PET 40K)

£374 + VAT

MUSIC BOX
Turns your PET into a programmable musical instrument.
You can record and ply up to 90 pages, 16 notes per page,
change tempo, key, etc.

437.50 inc. VAT & P&P

T.I.S. WORKBOOKS
A set of 5 workbooks to give you a full understanding of all the
ins and outs of your. PET more fully than any previous man-
uals.

C15.95 per set, inc. P&P

Lots of software and other goodies.
Send large SAE

OHIO SCIENTIFIC
SUPERBOARD II

E263 plus VAT
Standard Features
 Uses the ultra powerful 6502 microprocessor
 8K Microsoft BASIC -in -ROM
 Full feature BASIC runs faster than currently available

personal computers and all 8080 -based business com-
puters

 4K static RAM on board expandable to 8K
 Full 53 -key keyboard with upper -lower case and user

programmability
 Kanses City standard audio cassete interface for high

reliability
 Full machine code monitor and I/O utilities in ROM
 Direct access video display has 1K of dedicated memory

besides 4K user memory), features upper case, lower case,
graphics and gaming characters for an effective screen
resolution of up to 256 by 256 points. Normal TV's with
overscan display about 24 rows of 24 characters, without
overscarn up to 30 30 characters.

Extras
 Available expander board 'features 24K static RAM

(additional mini -floppy interface, port adapter for printer
and modem and OSI 48 line expansion interface.

 Assembler editor and extended machine code monitor
available.

Fully built and tested. Requires only 5V at 3 amps and a
videomonitor or TV and RF converer to be up and running.

DELIVERY 3-4 WEEKS

LOTUS SOUND, 4 MORGAN ST., LONDON E3 SAB
Tel: 01-981-3993 Telex: 261426 Attn: Lotus Sound
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POWER
AMPLIFIER
CP2-15/20

Each CP2-1 5/ 20 contains two identical amplifiers, each of
which can give 20 Watts rms into 4 Ohms (1 5W into 8 Ohms).
Alternatively the module may be connected to give 40 Watts
into 8 Ohms. Protection is provided against short and open
circuit loads, reverse supply connection (as all Magnum
Modules) and thermal overload. Transient performance is
virtually unaffected by loading and free from overshoot and TIM
distortion. THD is typically 0.03% at 1 kHz. All this adds up to a
versatile and robust amplifier of extremely 'clean' and 'musical"
performance.

CP2-15/20 £14.46 incl. (U.K.)
£16.46 incl. (export)

Also available: Pre -Amplifiers, Peak Programme Monitors.
Filters, Stereo Image Width Control, Compressor,/ Expander,
Active Crossovers, Power Supplies, Interconnection PCBs, plus
all pots, switches, etc.

FT1136111JIT1 fiLJOID Lid.
DEPT. ET6, 13 HAZELBURY CRESCENT

LUTON, BEDS. LU1 1 DF
TEL: 0582 28887

SEND LARGE S.A.E. FOR DETAILS

SINCLAIR PRODUCTS.
Microvision TV world model E147 95, UK model
189.95. mains adaptor E6.73 PDM35 £28.95,
mains edator E3.19. 30kv probe E18.90 DM350
11.68.95. DM450 E97 95. DM235 E49.45. Rechar
geable batteries E7.50. Mains adaptor/charger
£3.70. Case £2.45. 30kv probe £18.90. Enterprise
prog calculator with accessories E22.95 Cambridge
Nog calculator E12.13. Prog library E4.45. Mains
adaptor E3.20

CALSCOPE OSCILLOSCOPES*
Send see for details or seethe Calscope advert in this
magazine Super 6 6MHz single beam 6Ons rise
sine E174.Super 10. 10MHz dual trace 35ns rise
time E236

COMPUTER GAMES*
Chess challenger 10 £167 Chess challenger 7 E79
Checker challenger 4 E84 Checker challenger 2
£50 Atari incleocornputer El 38 Cartridges E13.45

CONTINENTAL SPECIALITIES PRODUCTS*
EXP300 E6 21. EXP350 E3.40.EXP325 C1.73
EXP600 £6.80 EXP650 (3.89. EXP4B £2.48 PB6
(9.94.P8100 £12.74.LM1 E30.99. LP1 £33.48.
192 £19.44.MAX 100 £75.40.

TV GAMES
Send sae for data. Tank battles kit £4.50. AY -3-8500
chip £4.95, kit £4. Stunt cycle AY -3-8765 chip
£11 70. kn E4 10 gems paddle 2 AY -3-8610 chip
£5.90. kit £6.60 Racing car AY3-8603 chip + kit
£17.90. Modified shoot kit £4 96 Rifle kit E4 95.
Colour generator kit £5 70 Joystick 220K El 69

MAINS TRANSFORMERS
6-66V 100ma 74p, 11/2a E2.35. 6.3V 11/2a El .89
9-0-W 75rna 74p, to £1.99, 2a £2.60. 12-0-12V
50rne 74p. 10Orns SOp. la E2.49. 13V 1/2a 95p
15-0-15V 1 c. E2 79. 30-0-30V 1a £3.59.

JCI2 AND JC20 AMPUFIERS
Integrated circuit audio amplifier chips supplied with
tree data and printed circuits. JC12 6 Watts E1.60.
JC20 10 Watts £2.95 Send sae for free data on our
range of matching power and preamp kits.

FERRANTI ZN414
IS radio drip C1.05 Extra parts and pcb for radio
£3.85.Case El Send sae for free data.

PRINTED CIRCUIT MATERIALS
PC etching kits. Economy £1 85, standard C3.99. 60
sq ins pcb 55p llb FeC1 E1.05 Etch resist pens.
Economy 45p, dalo 79p. Smell drill bits 1 /32ins or
lmm 20p each Etching dish 68p Laminate cutter
75o.

S-DECS AND T-DECS.
T -Dec t4 02 u-DecA 40p u-DeCB £6,73

BATTERY ELIMINATORS
3 -way types with switched output and 4 -way
mutli-lack.3/41/2/ 6v 100ma E2.71, 6/71/2/9v
300rna £2.95 100ma radio types with press -stud
connectors 9v E3.35, 6v £3.35. 41/2v, £3.35. 9+9v
E4.50. 6+6v £4 50. 41/2+41/2v E4.50 Cassette
recorder mains unit 71/2v 100ma with 5 pir din plug
13.35 Fully stabilised type 3/6 /7 'h I 9v 400ma
E5.30 Car convenors 12v dc input, output 9v
300ma £1.50, output 71/2v 300ma E1.50.Output
3/41/2/6/71/2/9/12v 800maE2 50

BATTERY RUMINATOR KITS
Send sae for data. 100ma radio types with press -stud
connectors 41/2v E1 40. 6v E1.40. 9v £1.40,
41/2+41/2v El 80, 6+6v £1.80. 9+9v £1.80
Cassette type 71/2v 100ma with din plug E7.40
Heavy duty 13 -way types 41/2 /6 /7/81/2 /11/13/
14/17/21 /25/28/34/42v 14 £4.65. 2A E7.25.
Transistor stabilized 8 -way types for low hum
374'h/6/7'h/9/12/15/18v 100ma E2.80,
1 Amp £6.40 Variable voltage stabilized models
2-18v 100ma 13.60 2-30v 1A £6.95 2-30v 2A
E10.95 Car convertor 12v do input. Output
9/71/2/6v 14 stabilized C7.35

III-PAK AUDIO MODULES
Send sae for data. AL3O £3.95 PA12 £7.60. PS12
CI 39 T538 E2 65 5450 E23.51.AL60 E4.86
PA100 £16.95. SPM80 £4.47 BMTBO £5.95
Stereo 30 E20.12. MA60 E35.44,

COMPONENTS
1541481.4p 154002 2.9P 741 8 dil 1 5p 723 14
dl 29p. NE555 8 dil 23p, be 182b, b183b, be 184b.
bc212b. bc2I3b. bc214c. bc547. bc548. bc549.
bc550 4.5p. tip31c. tip32c 34p, tip41c. tip42c
45p. bd131, bd132 31p Plastic equiv bc107 4.8p.
Fuses 20mm x 5mIn cartridge .15. 25..5. 1, 2. 3.
SAmp quickNow 1p, anti -surge 3 4p. Resistors 5%
1/4W El 2 lOR to 10M 1p. 0.8p for 50+ of one value.
Polyester capacitors 250v .015. .068, .1mf 1.5p,
.01. 033. .33mf 2.7p, .022, .047in1 3.2p. .22.
47m1 4.8p Polystyrene capacitors El 2 63v 10 to
10000pf 3p Ceramic capacitors 50v E 1 2 22 to
1000pf 1.7p. E6 1n5 to 47n 2p. Electrolytic
capacitors 50v..5. 1. 2m1 5p, 25v 5.10 5p. 16v 22.
33. 47. 68mf 5p, 100mf 6p, 220m1 7.5p, 330.
470mf 9p. 1000ng 10p. Zeners 400mW E24 2v7
to 33v 7p. Preset pots subminiature 0.1W horiz or
van 100 to 4M7 6.8p. Potentiometers '4W 4K7 to
2M21cg or lin single 26p. dual 76p

SWANLEY ELECTRONICS
DEPT. ET!, 32 GOLDSEL ROAD, SWAN LEY, KENT BRB BEZ

Mail order only. Please add 30p to the total cost of order for postage. Prices include VAT
Overseas customers deduct 7% on items marked * and 11% on others. Official credit

orders welcome.

The professional scopes
you've always needed.

Super 6
£162.00 plus VAT

Super10
£219.00 plus VAT

ELECTRONICS TODAY INTERNATIONAL - JUNE 1979

When it comes to oscilloscopes, you'll have to go a long way to
equal the reliability and performance of Calscope.

Calscope set new standards in their products, as you'll discover
when you compare specification and price against the competition.

The Calscope Super 1 0, dual trace 1 0 MHz has probably the
highest standard anywhere for a low cost general purpose
oscilloscope. A 3% accuracy is obtained by the use of stabilised
power supplies which cope with mains fluctuations.

The price £219 plus VAT.
The. Super 6 is a portable 6MHz single beam model with easy -

to use controls and has a time base range of 1ps tol 00ms/cm
with 1 0mV sensitivity Price £162 plus VAT.
Prices correct at time of going to Press

CALSCOPE DISTRIBUTED BY
Marshalls Electronic Components,
Kingsgate House,
Kingsgate Place,
London, N.W.6.

Audio Electronics,
301 Edgware Road, London W.2.
Tel: 01-724 3564
Access and Barclay card facilities
(Personal Shoppers)

Watford Electronics,
33-35 Cardiff Road,
Watford, Herts.
Tel: 0923 40588

Maplin Electronics Supplies Ltd.
P.O. Box 3
Rayleigh, Essex.
Tel: 0702 715 155
Mail Order

CALSCOPE
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4046
4047
4048
4049
4050
4051
4052
4063
4054
4065

17p
17p
17p

109p
18p
80P
580
58P
17p
17p
55p
52p
80p
800
60p
93p
82p
909
17p
76p
17p

180p
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72p

100p
58p
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1009
1459
2000
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85p
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20p
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90p
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20p
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20p
82p
82p
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50p
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1059
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110p
122P
90p
90p
909
900

104p
950
950
23P
91p
69p
51p
55p

248P
999

149p
98p

2060
2600
3000
1250
3829
1039
57p

109p
2360
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4522
4527
4528
4529
4530
4531
4532
4534
4536
4538
4539
4541
4543
4549
4553
4554
4556
4557
4558
4559
4560
4561
4562
4566
4568
4569
4572
4580
4581
4582
4583
4584
4585

149p
157p
102p
141p
90p

141p
125P
614p
3809
150p
110p
141p
174p
399p
440p
153p
77p

386p
117p
3889
218p
659

530p
159p
281p
303p
25p

600p
319p
164p
849
63p

100p

uced the "One Stop Technology Shop" to our service, we have been pleased to see just how many users of
ti appreciate our guarantee to supply goods only from BS9000 approved sources. More than ever, professional
nics engineers cannot afford to waste time on anything less than perfect pedigree products.

PRICES
SLASHEDMicromarket

8216 1.95 2114 110
8224 3.50 2708 E10.55
8228 4.78
8251 6.25
8255 5.40
MEMORI ES
2102 El 70
2112 E340
2513 E7 54
4027 E5 78

6800 series
68009 6.50
6820P E6
6850E 2.75
68100 E4
6852 3.65
8080 series
8060 6.30
8212 2.30

Development
ME K6800 E220
TK80 E306
AMI, Signettcs
TI, Intern!,
Harris etc OA

Voltage Regs
N.Ew LOW PRICES
7800 series UC 10220 package IA all 95p
7900 series UC T0220 package 1A all £1
78MUC series 10220 package 'hA all 90p
78LCP series T092 100mA all 35p
1200 up to 3A/adjustable V&A 195p
78MGT2C %amp adjustable volts 175p
79MGT2C %amp adjustable volts 175P
723C precision controller 65p

MAINS FILTERS FOR NOISE/RFI etc
1 amp in IEC connector f4.83
5 amp in 'wire in' case £3.87
NE550A 739

LMERRS----
BIMOS
CA31306
CA31307
CA31406
CA31407
CA3160E
CA3160T
Op amps
LM301 AH
LM30IAN
LM308H
LM308N
LM316H
LM318N

84p
90p
35p
72p
900
99p

67p
30p

121p
97p

279p
224p

LM339N 66p
LM348N 186p
LM3900N 60p
709HC 105 649
709PC dii 369
710HC to5 65p
710PC di! 59p
723CN 65p
741CH to5 66p
74ICN 84,1 27p
747CN 70p
748CN 36p
NE531 T 12Cp
NE531 N 1059

OPTO 7 seg displays

0.43" High Efficiency HP:
5082 7650 red CA
5082 7653 red CC
5082 7660 yedow CA
5082 7663 yellow CC
5082 7670 green CA
5082. 7673 green CC

0.3" Standard HP
5082- 7730 red CA 11470
5082. 7740 red CC
0.5" Fairchild
END500 red CC 150p
END507 red CA 150p

TERMS: CWO pee., VAT to be dded at 8% linlend). pp 25p per orde . When ordering front the
OSTS and AmIlt - a single combined remittance and pp charge is suffi ient. Account details OA.

2 Gresham Rood, Brentwood, EMIL

TTL :Standard ARO LP Schottky
7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7415
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7449
7450
7451
7453
7454

'N"LSN "LSN"
13
13
14
14
14
18

38
38
17
17
15
20
17
30
51

30
30
16
29
24
27
27
36
27
35
17
25
40
40
33
17
74
70

115
112

94
94
82
56

17
17
17
17

20
20
20
20
24
26

24
24
24
24
24
52

130
24

24
24
24

27
29
32
24
24
32
24
24
24

99

99
99

24

24

7455 35
7460 17
7463
7470 28
7472 28
7473 32
7474 27
7475 38
7476 37
7478
7480 48
7481 86
7482 69
7483A
7484 97
7485 104
7486
7489 205
7490 33
7491 76
7491 38
7493 32
7494 78
7495A 65
7496 58
7497 185
74100 119
74104 63
74105 62
74107 32
74109 63
74110 54
74111 68
74112 88
7411 3
74114
74116 198
74118 83
74119 119
74120 115
74121 25
74122 46
74123 48
74124
74125 38

24

38
40

99
40

90
110

78
99

99
120

38
38

38
38

44

74126
74128
74132
74133
74136
74138
74139
74141 56
74142 265
74143 312
74144 312
74145 65
74147 175
74148 109

57
74
73

74150 99
74151 64
74153 64
74154 96
74155 54
74156 80
74157 67
74158
74159 210
74160 82
74161 92
74162 92
74163 92
74164 104
74165 105
74166
74167 20
74168
74169
74170 230
74172 625
74173 170
74174 87
74175 87
74176 75
74177 78
74180 85
74181 165
74182 160
74183
74184 135

LSN
44

78
29
40
60
60

84
54

110
110
55
60

130
78

130
78

200
200

120
110

350

210

SEE THE
AMBIT AD TOO!

'N"LSN' LSN
14185 134 74377 124
74188 275 74378 93
74190 115 92 74379 130
74191 74386 37
74192 105 180 74390 140
74193 105 180 74395 139
74194 105 187 74396 133
74195 95 137 74398 180
74196 99 110 74399 150
74197 85 110 74445 92
74198 150 74447 90
74199 160 74490 140
74248 90 74668 110
74249 93 74670 249
74251 90
74253 105
74257 108
74258 153
74259 420
74260 153
74261 353
74266 40
74273 124
74275 3125

74279
74283 120
74290 90
74293 95
74295 120
74298 100
74324 157
74325 241
74326 247
74327 237
74352 100

7 715
74353 100

4362
74365 49
74366 :!74367
74368 49

74373 77

74374 77

74375 60

MISCEL LEN,/
NE555 30p
NE556 7817
NE558.)180p
ICM7217 950p
ICM7208 1495p
ICL7106CP
LCD DVM IC

955p
LCD DVM KIT

2480P
37, digit LCD
display 1150p
ICL7107 LED
DVM kit 2065P
ICM7216 8 digit
10MHz DFM/
timer E19.82
(for LED C.Cathl
SCALAR ICs
8629 150MHz
divide by 100

420p
5H9ODC 780p
11C90DC 1400p
618 -newdivide

by 100 or 10
for 120/60MHz

450p

The ICL7216B PI is still the cheapest way to make a full 8 diet/ 10MHz frequency counter/timer,
and with 10 external components + display it is also one of the simplest. For E19.82, it takes a
lot of beating. The mains filters have been extended now to in lode a hemp IEC version at £5.10.
end with the amount of electronic noise on the average supply Inert door's fridge, for instance) it
is a really worthwhile addition to any sensitive equipment. LPSN TTL now includes many more
of 'rut types, all  of course are absolutely prime tint quality types. And don t forget our range
of OPTO displays includes Hewlett Package high efficiency 0.43" types in all colours - renowned
r the finest quality in the market. For other types of component  discrete LEDs. radio end audio
devices, tuner modules, kits etc., see our other advertisement for more details or send for the
AMBIT catalogue system. Part one (45p) includes details of our background 'stendard' items, and
the new part two includes all the latest introductions and developments, plus a rundown on OSTS.

74
7400 10 16 7460 12 74139 50 7 4H 0 5 35 LM3 08 120 2N3 7 0 5 12 8C2 1 2 12
7401 10 16 7463 74141 50 7 4H 1 0 30 LM3 1 1 120 2N3 7 0 6 12 BC213 12
7402 10 16 7470 25 74145 50 130 7 4H 1 1 30 LM3 2 4 70 2N3 7 73 250 6C21 4 15
7403 10 16 7472 20 74147 100 7 4H2 0 30 LM 3 3 9 50 2N38 1 9 2 BC5 4 7 12
7404 10 16 7473 25 42 74148 80 7 4H 2 1 30 LM3 8 0 60 2N3 8 6 6 '9 BC5 4 8 12
7405 10 16 7474 20 30 74150 60 7 4H3 0 30 LM 7 1 0 60 2N3 9 0 4 BC54 9 12
7406 22 7475 20 58 74151 40 58 7 4H4 0 30 LM 74 1 25 2N3 9 0 5 BCY7 0 15
7407 22 7476 20 42 74153 40 50 CD4 0 0 0 12 LM 7 4 8 40 2N3 9 0 6 BCY71 20
7408 12 16 7478 42 74154 65 145 CD4 0 01 12 NE5 5 5 20 AC1 2 6 2 BCY7 2 15
7409 12 16 7480 40 74155 45 80 CD4 0 0 2 12 NE5 5 6 90 AC127 2 BD1 31 35
7410 10 16 7481 85 74156 45 80 CD4 0 0 6 80 2N 6 9 9 50 AC128 2 B01 3 2 35
7411 15 16 7482 75 74157 45 50 CD4 0 0 7 14 2N7 0 6 10 AC176 2 BD 1 3 5 35
7412 15 16 7483 75 60 74158 65 CD4 0 0 8 80 2N 7 08 15.AD1 4 9 8 BD1 3 6 35
7413 22 30 7484 70 74160 50 80 CD4 0 0 9 30 2N9 3 0 18 AD161 3 BD1 3 7 40
7414 45 70 7485 60 95 74161 50 85 CD4 0 1 0 40 2N1 1 3 1 32 A01 6 2 13 BD1 3 8 40
7415 16 7486 25 30 74162 50 80 CD4 01 1 12 2N 1 1 3 2 25 BC1 0 7 1 8D1 3 9 40
7416 22 7489 130 74163 50 60 CD4 0 1 2 12 2N1 3 0 3 30 BC1 0 8 1 8D1 4 0 40
7417 22 7490 25 64 74164 55 110 CD4 0 1 3 30 2N1 3 0 5 30 BC1 0 9 1 BF173 20
7420 10 16 7491 40 74165 55 115 CD4 0 1 4 70 2N1 61 3 30 BC1 4 7 1 BF178 25
7421 20 26 7492 30 70 74166 70 C04 01 5 60 2N2 21 8 15 BC 1 4 8 1 BF179 25
7422 15 26 7493 30 64 74168 145 CD4 0 1 6 30 2N 2 2 1 9 25 BC1 4 9 1 BF 1 8 0 30
7423 20 7494 70 74169 145 CD4 01 7 50 2N2 2 2 2 15 BC1 5 7 1 BF 1 8 1 30
7425 18 7495 45 90 74170 100 190 CD4 0 1 8 55 2N2 3 6 9 15 8C158 1 BF1 8 2 30
7426 20 32 7496 45 135 74173 75 110 CD4 0 1 9 40 2N2 4 8 4 15 BC1 5 9 1 BF1 8 3 25
7427 20 26 7497 120 74174 55 60 CD4 0 2 0 50 2N 2 9 0 4 15 BC1 6 7 1 BF1 8 4 20
7428 25 29 74100 75 74175 55 60 C04 0 2 1 60 2N2 9 0 5 15 BC1 6 8 1 8FX8 7 25
7430 12 26 74104 40 74177 50 CD4 0 2 2 50 2N2 9 0 6 15 BC169 1 BFX8 8 25
7432 20 20 74105 40 74180 80 CD4 0 2 3 12 2N2 9 0 7 15 BC170 1 BFY5 0 20
7433 28 30 74107 22 42 74181 125 275 CD4 0 2 4 40 2N 3 0 5 3 15 BC1 71 1 BFY51 20
7437 20 32 74109 22 42 74190 70 C04 0 2 5 12 2N3 0 5 4 50 BC1 7 2 1 8FY5 2 20
7438 20 32 74111 45 74191 70 100 CD4 0 2 6 80 2N 30 5 5 50 BC1 7 7 1 BSX2 0 20
7440 12 26 74112 42 74192 60 70 CD4 0 2 7 30 2N3 4 4 0 60 BC1 7 8 1

7441 45 74113 42 74193 60 70 CD4 0 2 8 45 2N3 4 4 2 1 1 0 BC1 7 9 1

7442 40 50 74114 42 74194 50 70 CD4 0 2 9 50 2N3 7 0 2 12 8C1 8 2 1

7443 60 74118 72 74195 50 70 CD4 0 3 0 30 2N3 7 0 3 12 BC1 8 3 1

7444 60 74120 75 74196 50 80 CD4 0 4 0 60 2N3 7 0 4 12 BC1 84 1

7445 65 74121 22 74197 50 70 CD4 0 4 6 90
7446 50 74122 32 62 74198 95 CD4 0 4 9 25
7447 45 109 74123 35 55 74199 95 CD4 0 5 0 25
7448 50 100 74124 170 74221 120 70 CD4 0 6 9 12 Prices incl. of VAT
7449 109 74125 32 50 74279 58 CD4 0 7 0 12
7450 12 74126' 32 50 74283 60 CD4 0 71 12 Add 25p P&P
7451 12 26 74132 42 85 74293 go CD4 0 7 2 12
7453 12 74133 74H00 30 CD4 0 8 1 12 A&M ELECTRONICS
7454 12 26 74136 52 42 74H01 30 LM3 01 25
7455 26 74138 65 74H04 35 LM3 0 4 180 36 ALBA GDNS, LONDON NW11
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0ambit international

At last, DIY Hi Fi which looks as if it isn't.
That's not to say it doesn't look like HiFi - just that it doesn't look like the usual sort of
thing you have come to associate with DIY HiFi. The Mk3 outstrips and outperforms all
British made HiFi tuners, and most imported ones too. Certainly at the price, there isn't

one near it. But more than that, it looks superb A small pic here would be an insult,
so send an SAE for details on the kit that looks as if isn't. It's something else

The PW Sandbanks Metal Locator: a kit
this uniquely effective type of metal locator
The kit cldsely resembles the appearance
injection molded housing replaces the vacuum
the enviromental suitability of the construction.
The New Catalogue - "Tecknowledgey Part
Part 2 of the catalogue: by the time this
sale. Sorry it's late, but it contains so many
had to hold up production to include them.
there are many new items to go in! Part
Radio ICs

based on this recently published design for
is available for only E35.00 + 8% VAT.

as published, except that a close fitting
molded electronics box - to improve

Carriage for complete kits £1.
2"

advert reaches the press, part 2 should be on
new and interesting things that we felt we

Part three by the autumn -and already
one 45p, part 2 50p. (inc PP etcl.

Discrete devices: more than ever:

--

- * Exceptionally high performance - exceptionally straightforward assembly
..--

* Baseboard and plug-in construction. Future circuit developments will readily
plug in, to keep the Mklll at the forefront of technical achievement

* Various options and module line-ups possible to enable an installment approach

to the system

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

- * Matching both the style and design concepts of the MkIll HiFi FM tuner

* Hitachi VMOS power lets -
characterized especially for HiFi applications

* Power output readily multiplied by the addition of further MOSFETs

* VU meters on the preamp - not simply dancing according to eel level

- * Backed with the usual Ambit expertise end technical capacity in audio
TDA1062 HF/VHF tunerhead 1.95
TDA1083 One chip AM/FM rx 1.95
TDA1090 One chip HiFi am/fm 3.35
TDA1220 One chip am/fm rx 1.75
HA1197W HiFi AM tuner IC 1.40

CA3123E AM tuner IC
TBA651 AM tuner IC

11:4801

CA3089E Famous FM IF system 1.94

CA3189E As 3089+ deviation mute
AF preamp, adl, agc 2.75

HAt137W Improved S/N 3089 2.20
TBA120 limiting amp+detector 0.75
TBA120S high gain 1.00
MC1350P aged IF preamp 1.20

MC1330P synch AM/video detector 1.35

KB4406 Cascode IF preamp 0.65
u5753 limiting FM preamp 1.95

Communications circuits

BF960 800MHz/2.8dB of mosfet 1.60.
BF961 200MHr/2.0dB of .. 0.80.
40822 FM RE amp 0.43.
40823 FM mixer 0.51.
40673 Famous MOSFET 0,55.
2S.149/2sK133 120v/100W MOSPOWEIR0,50.

output devices
LEDS: the best value today

3mm 5mm 2.5x5mm
Red 0.14 0.14 0.17
Green 0.18 0.16 0.20
yellow 018 0.15 0.20
Orange 0.22 0.29 a 24
100 off mix, 25% discount. All are AEG first
grade types - absolutely no junk. 5mm clips
for panel mounting 0.03 each

Misc. ICs for radio/audio applications

The
THE

PW Dorthester-I.WMW SW & FM stereo tuner, ,

DIGITAL DORCHESTER ALL BAND TUNER With styling and
-: dimensions to fit

r 1 1

- in with the rest
.__ _ 14.125 of AMBIT's new

° 0 0 0 0 0 0 0 0 0 0 0 111111111111
.....

......

range of tuner &
audio equipment.

When the new range of OKI digital frequency display ICs was announced, the original
prototype of the Dorchester had been made - but since so many of you wanted to use the
OKI frequency counterdisplay system with the Dorchester, we quickly designed a unit to
incorporate the necessary facilities. The Digital Dorchester is designed in 19 inch form,

and forms a perfect match for the other units in the range. If you don't want to go to
the expense of the full Ambit DFM1 module, with AM/FM/Time/Timers, then the MA1023

dock module can be used instead 
The Dorchester has been described in PW Dec., Jan. and Feb. issues - but for those of

you who may have missed it - it is an All Band broadcast tuner, covering LW/MW/SW

and FM stereo in 6 switched ranges. Construction is very
straightforward, with all the

switching being PCB mounted - and the revolutionary TDA1090 IC used for AM/FM.

The electronics for the radio section of the Dorchester remain unchanged at £33.00,

with 12.5% VAT. The hardware package, of case, meter, PSU now costs £33.00 t- 8%

with the MA1023 available for an extra £5 only.
For the fully digital version, with Ambit DFM1, the price is E56.50 + 8% VAT.

SD6000 DMOS RE/Mixer pair 3.75
K84412 Bel mixers, IF+agc 2.55..
KB4413 AM/SSB det. squelch.e94 2.75
KB4417 mic processor 2.55
MC3357 best thing in NBFM yet 3.12
MC1496P popular double bal mixer 1.25
Multiplex decoders + noise blanker

U2378 5 LED bargraph driver 0.80.
SAS6610 4 station touch tune IC 1.48
SAS6710 adds 4 stations to 6610 1.48
MSM5523/4 LW,MW,SW and FM digital

frequency readout plus
clock, timers, stopwatch E14 

MSM5526 LW/MW/FM DFM with
direct drive for LCD EH 

MC1310P popular PLL decoder 2.20
uA758 buffered 1310 2.20
CA3090A0 RCA PLL decoder 3.25
HA1196 improved PLL decoder

TCA730 DC volume control 3.50
TCA740 DC tone control 3.50
TDA1028 DC input switch 3.50
TDA1029 DC mode switch 3.50

with stereo prearnps 3'95
19k

Radio and Tuner modules
HA11223 Hz pilot cancel, low

distortion, high SIN 436

KB4437 as HA11223 with remote
VCO kill facility 4.55

KB4438 stereo MUTING preamp
for post decoder mute 2.22

KB4423 impulse noise blanker 2.53

We cannot really list all the details we would
like to here - but with advent of the new mark 3
tuner system, the Dorchester and matching AF
units, Ambit offers you the widest choice ever,
plus hardware and styling that matches the very
high standards we have set in this new range.

TERMS etc: please,please, VAT on Ambit Items is generally 12% except where marked ll.
Catalogue part 1:45p, part 2 50p all inclusive. Postage 25p per order, carriage on tuner kits 2 Gresham Road, Brentwood, Essex.
E3. Phone Brentwood 10277/ 216029/227050 9am-7pm. Callers welcome inc. Saturdays .

ALL OUR MAIN STOCKS HAVE NOW BEEN SOLD
Stock not stored at our previous address or purchases during or since the closure order was given could not

be sold from that address. We now offer the remainder of our stock of oscilloscopes, components,
general test gear, etc. to the public and dealers. Send for lists. 9p stamp please.

Or Call and See our DISPLAY of Equipment and Components at VERY ATTRACTIVE PRICES.

TEKTRONIX 545A with CA from £150 each
HEWLETT PACKARD 175A from £150 each

SOLARTRON CD1400 at £100 each

TELEQUIPMENT D33R at £80 each
Carriage and VAT not included in prices.

A large range of Signal Generators, X -Y Plotters, Components, DVM"s etc also available.

CALLERS ARE VERY WELCOME strictly between the hours 9am to 1 pm and 2pm to 5pm Monday to

Saturday incl.
BARCLAYCARD (VISA) AND ACCESS WELCOME.

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

1=11111111L-TINCEAL LTC
NORWOOD ROAD, READING

(2nd turning left passed Reading Technical College in Kings Road then first right - look for 'Spoked Wheel'
on right)

TELEPHONE NO. READING 669656
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8K ON BOARD MEMORY!
5K RAM 3K ROM or 4K RAM. 4K ROM (link
selectable). Kit supplied with 3K RAM, 3K ROM.
System expandable for up to 32K memory.

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

GRAPHICS!
64 character graphics option - includes
transistor symbols! Only £18.20 extra!

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

KANSAS CITY
low error rate tape interface.

COMPLETE
KIT

2 MICROPROCESSORS
Z80 the powerful CPU with 158 instruction, including
all 78 of the 8080 controls the MM57109 number
cruncher. Functions include +, /, squares.
roots, logs,exponemiqA trig functions, inverses etc.
Range 10' to 9 x 19 to 8 figures plus 2 exponent
digits

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

Cabinet size 1 9.0" x 15.7" x 3.3". Television by courtesy of Rumblelows Ltd., price £58.62

POWERTRAN

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

1K MONITOR
resident in EPROM

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

ONLY
£275.00

+VAT

PS1 Comp 80. Z80 Based powerful scientific computer
Design being published in Wireless World - NOW!

The kit for this outstandingly practical design by John Adams being published in a series of articles in Wireless World really is complete!
Included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet, fibre -glass double sided, plated -through -hole printed circuit board. 2
keyboards for ease of construction, IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer. 2K
Basic and 1K monitor in EPROMS and, of course, wire, nuts, bolts, etc.

1 *Ir7/44;07"MOP AMPS W00

SYSTEM
EXPANSION

COMING
SHORTLY!

Value Added Tax not included in prices
PRICE STABILITY: Order with confidence Irrespective of any price
changes we will honour all prices in this advertisement until July 31, 1979,
if this month's advertisement is mentioned with your order. Errors and VAT
rate changes excluded.

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p
handling and documentation.

U.K. ORDERS: Subsquent to 8% surcharge for VAT* NO charge is made
for carriage' Or current rate if charged.

SECURICOR DELIVERY: For this optional service (U.K. mainland only)
add £2.50 (VAT inclusive) per kit

Kit also available as separate packs: e.g.
PCB. Keyboards, Cabinet, etc.

PCB size 1 6.0"x1 2.5"

UK Carriage FREE

POWERTRAN COMPUTERS
(a division of POWERTRAN ELECTRONICS)

PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER HANTS SP10 3NM (0264) 64455
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BUILD TWO FREE
PROJECTS ON CS
ELECTRONICS BY NUMBERS
FISH'N'CLIKS
Now using EXPERIMENTOR BREAD-
BOARDS and following the instructions in
"Electronics by Numbers" ANYBODY can
build electronic projects. Look at the
diagram, this has the same letter/number
system as all EXP BOARDS. Look at the
"YOU WILL NEED" list and select Q1 this
is PNP transistor type HEP-230. This plugs
into hole X9, A7 and C9. NOW take Cl,
a 50 uF capacitor, and put into holes J6
and J14 and do the same with all the
components.
NOW YOU HAVE FISH'N'CLIKS

coc
%cc:, b

BO 0
C0000
DO 0 0 0 0000000

000

,000

_311
00000 00001015 '0

0000000000000A
00000000000008000000000000C

0 00 ,C)

Ti
r -prim OF

COL 0 OG
0 OH

0000001
01 0 0 0 0

00, 0000

Crystal Earpiece
-ye
earth

YOU WILL NEED
B1, B2- 2x1.5V AAA batteries
C1, C2- 50 uF, 12-VDC electrolytic

capacitor
El - Crystal earphone
Q1 - Motorola HEP-230 pnp transistor
R1- 5000 -ohm pot
R2- 27000 -ohm, Y. watt resistor
S1- Spst switch part of R1
T1- Mini transistor output transformer;

500 -ohm center tapped primary to
8 -ohm secondary

EXP- ANY EXP. BREADBOARD.
The anglers dream come true. This electronic
marvel emits a CLIK-CLIK sound that
makes fish really hungry. Shove the whole
works in a watertight container lower it
over the side and wait for the fish to grab
the hook.

FILL IN THE COUPON AND WE WILL
SEND YOU FREE OF CHARGE A COPY
OF THE FULL PROJECT FISH'N'CLIKS,
AND A COPY OF PROJECT No 1 "TWO
TRANSISTOR RADIO".

PROTO-CLIP TEST CLIPS.
Brings IC leads up from crowded PC boards.
Available plain or with cable with clips at
one or both ends.

PC - 16 pin. £2.75. a

PC - 16 pin with cable.
£6.00.

PC - 16 with cable and 16 pin clips at
both ends. £10.25.

CONTINENTAL SPECIALTIES CORPORATION0
Europe, Africa, Mid -East: CSC UK LTD.
Dept. 9P, Shire Hill Industrial Estate
Saffron Walden, Essex CB1 1 3AQ
Telephone: SAFFRON WALDEN 21682
Telex: 81 7477

EXPERIMENTOR BREADBOARDS.
No soldering modular breadboards, simply plug
components in.and out of letter number identified
nickel -silver contact holes. Start small and simply
snap -lock boards together to build breadboard of any
size.
All EXP Breadboards have two bus -bars as an integral
part of the board, if you need more than 2 buses
simply snap on 4 more bus -bars with the aid of an
EXP.4B.

EXP.325. The ideal breadboard for 1
chip circuits.
Accepts 8,14,16 and up to 22 pin IC's.
ONLY £1.60.

EXP.350. £3.15.
270 contact points with
two 20 -point bus -bars.

EXP. 300.
550 contacts
with two
40 -point
bus -bars.

£5.75.

MINH

* iiiiiiiiiiii111111111111111111i1111111111111111

11::`,1411111iiiiiiiiiiiihm1111111111111111111

EXP. 650 for Micro-
processors. £3.60.

EXP 4B.
More bus -
bars.

£2.30.

11111111111111111"

tint mil 11111 11111 11111 mil 11111 I
cm: 11111 11111 11111 11111 11111 11111

ALL EXP.300 Breadboards mix and match with 600
series.

PROTO-BOARDS.
THE ULTIMATE IN BREADBOARDS
FOR THE MINIMUM COST.
TWO EASILY ASSEMBLED KITS.

000TIMATIll SPIOOLTIIES OORPORST104

PB.6 Kit, 630 contacts, four 5 -way binding
posts accepts up to six 14 -pin Dips.

PROTO-BOARD 6 KIT. £9.20.

PB.100 Kit complete with 760 contacts
accepts up to ten 14 -pin Dips, with two
binding posts and sturdy base. Large capa-
city with Kit economy.
PROTO-BOARD 100 KIT £11.80.

HOW TO ORDER AND RECEIVE FREE COPY OF FISH'N'CLIKS PROJECT WITH
BONUS OF FREE TWO TRANSISTOR RADIO PROJECT.

CSC UK LTD. Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.
It's easy. Give us your name and full postal address, in block capitals. Enclose cheque, postal order or
credit card number and expiry date. OR telephone 0799 21682 and give us your Access, American
Express or Barclaycard number and your order will be in the post that night.
EXPERIMENTOR. CONTACT HOLES. IC CAPACITY UNIT PRICE
BREADBOARDS. 14 PIN.DIP. INCLUDING POSTAGE

AND V.A.T.
£ 2.53

EXP. 350 270 3
EXP. 325 130 1

4.21
EXP. 300 550 6 £ 7.29
EXP. 650 270 use with 0.6

pitch Dip's
Bus -Bar StripEXP. 4B. Four 40 Point

Bus -Bars
TEST CLIPS

PC. 16.
PC.16-18.

PC. 16-18 Dual Clip.
PROTO-BOARDS.

PB. 6.
PR 100.

NAME

ADDRESS

630
760

£ 4.69
£ 3.29

£ 3.78
 7.56
£12.15

6 £11.01
10 £13.82

FILL IN COUPON & RECEIVE FREE COPY OF
ELECTRONICS BY NUMBERS PROJECTS No 1 AND No 2



PCB FOIL PATTERNS
GATHERED HERE are all the PCBs for this
month's projects. From now on the
boards will be grouped together like this
in order to facilitate their use by those
readers wishing to produce their own
PCBs from these patterns.

All are shown foil side up, and full size.
Companies wishing to produce these for
sale as ready made PCBs should note
that where the board carries a copyright
symbol, the designer retains that
copyright to himself, so his company,
and that particular board may not be
produced on a commercial basis.

These pages form the basis of our
ETIPRINT sheets, which are etch resist-
ant transfers of the foil patterns, de-
signed to simplify one-off PCB produc-
tion. See the ad on page 71 for further
details.

AL
difl CD

Mains
Seeker Callb

Left: the Mains Seeker foil pattern.

Right: the accentuated beat metronome
board
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PCB Foil Patterns
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Wilmslow
Audio

THE firm for speakers!
Send 15p stamp for the world's best catalogue of
Speakers, Drive Units, Kits, Crossovers, etc., and

discount price list.

 AUDAX  BAKER  BOWERS & WILKINS 
CASTLE  CELESTION  CHARTWELL  COLES 
DALESFORD  DECCA  EMI  EAGLE  ELAC 

FANE  GAUSS  GOODMANS  I M F 
ISOPHON  JR  JORDAN WATTS  KEF  LEAK
 LOWTHER  McKENZIE  MONITOR AUDIO 

PEERLESS  RADFORD  RAM  RICHARD ALLAN
 SEAS  TANNOY  VIDEOTONE 

WHARFEDALE SHACKMAN  AUDIOMASTER 
TANGENT  STAG  YAMAHA

WILMSLOW AUDIO Dept. ETI
SWAN WORKS, BANK SQUARE, WILMSLOW

CHESHIRE SK9 1HF

Discount Hifi, etc., at:
5 Swan Street and 10 Swan Street

TEL. WILMSLOW 529599 FOR SPEAKERS
WILMSLOW 526213 FOR HI-FI
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KITS OR ASSEMBLED
LATCHED COUNTER MODULES

Our range of Industirai Latched Counter Module Kits is now available ready built These counters use both
CMOS and TTL ICs and will save you considerable design purchasing, building and de.bugging time Each
module uses a set of red LED displays and features a single in.ltne plug and socket Instructions are provided
Fat full details please send for Catalogue

TEL CMOS

Part No. Built Part No Ka Part No. Built

2101 491-484 E1322 526-412 [ISM sa-sis E13.112
441,11 715-494 E23.26 667412 [17.11 512-568 E22.43
641111 293-464 413.70 721412 MSS 215-511 £32.31

Parr No Kit

545-470 1442
11119-470 E18.11
191-470 E25.85

NEW PRICES AND SOME NEW CMOS ADDITIONS
If you need your CMOS by return - buy it from SINTEL

CD4000 0.15 CD402 7 0.44 CD4051 0.82 CD4086 0.84
CD4001 0.17 C04028 0.77 CD4052 0.82 CD4089 1.39
CD4002 0.17 CD4029 1.03 CD4053 0.82 CD4093 0.80
CD4006 1.04 504030 0.50 CD4054 1.04 CD4094 1.69
CD4007 0.18 CD4031 2.00 CD4055 1 19 CD4095 0.94
CD4008 0.87 CD4032 0.89 CD4056 1.18 CD4096 0.94
C 04009 0.50 CD4033 1.25 CD4059 4.29 CD4097 3.35
C04010 0.50 C04034 1.71 CD4060 1 00 CD40913 0.98
CD4011 0.18 CD4035 1.06 C04063 0.98 CD4099 1.65
CD4012 0.20 CD4036 2.86 CD4066 0.55 CD40100 2.50
CD4013 0.43 CD4037 0.85 CD4067 3.35 CD40101 1.61
CD4014 0.83 CD4038 0.96 CD4068 0 20 CD40102 2.13
CD4015 0.83 CD4039 2.78 CD4069 0.20 C040103 2.13
CD4016 0.48 CD4040 0.97 CD4070 0.46 CD40104 1.10
CD4017 0.79 C04041 0.75 CD4071 0 20 CD40105 1.06
CD4018 0.83 CD4042 0.69 CD4072 0 20 CD40106 0.62
CD4019 0.50 CD4043 0.88 CD4073 0 20 CD40107 0.69
CD4020 1.11 CD4044 0.84 CD4075 0.20 CD40108 5.36
CD4021 0.90 CD4045 1.26 CD4076 1.17 CD40109 1.03
CD4022 0.82 CD4046 120 CD4077 0.39 CO40160 1.19
CD4023 0.18 CD4047 0.89 CD4078 0.20 CD40161 1 19
CD4024 0.70 C04048 0.50 CD4081 0.20 CD40162 1.19
C04025 0.20 C04049 0.50 C134082 0.20 CD40163 1.19

CD4026 1.55 CD4050 0.43 CD4085 0.64 CD40181 3.40

CD40182 1.40
CD40192 1.40
CD40193 1.40
CD40194 1.19
C040257 1.48
CD4502 0.81
CD4510 1.01
CD4511 1.25
CD4514 2.47
CD4515 2.82
CD4516 1.01
CD4518 0.97
CD4520 1.04
CD4527 1.43
CD4532 1.21
CD4555 0.78
CD4556 0.78
MC14528 0.93
MC14553 4.43
1M6508 8.05

Our othces are at Chapel Street, Oxford, but please do not use this es a postal address
PRICES VALID UNTIL 30th JUNE 1979 For full range of components send for Free Catalogue

OFFICIAL ORDERS ARE WELCOME from Companies Goat Dews Natn Inds Univs Polys
ORDERS: C W 0 add VAT @ 8%,35p p&p TELEPHONE and CREDIT (Invorce) ORDERS add VAT e B% + 60p
p&p minimum charge ghe balance will be charged at cost) Please see FAST SERVICE EXPORT ORDERS welcome
no VAT but add 10% (Europe) 15% (Overseas) for Air Mail p&p For Export postage rates on heavy items - contact
us first

ORDERS TO: SINTEL, PO BOX 75A, OXFORD
Tel: 0865 49791
FAST SERVICE We guarantee that Telephone Orders for
goods in stock, received by 4.15 pm, (Mon. -Fn.) will be
despatched on the same day by tat Class Post (Isom* heavy
items by parcel post) and out stocking is good. Prisets
customors should telephone and pay by giving their Access or
Barclaycard number. with minimum order value of L5
Official orders, no minimum

-1.17-1

SINTEL
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AUDIO

TEST
AND

EQUIPMENT
CENTRE

RETAIL
MAIL ORDER
EXPORT

ALL
INCLUDE VPRICESAT

Telephone your order with Access and Barclaycards
--. or send cheque with order.

Os 2}17 I ji a
CI:1.

..._ ,,,
INN- i..."0 s= ib,_

C.

4,6-t. -- .«:-; -0--- 0

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

SCOPES - IN STOCK (UK P/ P £1 .50 ea.) '.

3" 5MHz single beam 97.00
4" "MHz Single beam 124.20
V 12 MHz Single Bean, 169.00
Super 6 6MHz single beam E149.00
Super 10 10MHz Dual trace 225.00
4025. Scope x 25MHz Dual trace 339.00

1014.60, 10 9.95, 1 Scope leads 2.95

SINCLAIR
108111:

MINISCOPE
Available soon

Price to be announced
PROBES x1 x x x 7.95.

DIGITAL MULTIMETERS
DM235 Sinclair portable 31/2 digit LED 49.95
PDM35 Sinclair Pocket 31/2 digit LED 29.95
DM360 New Sinclair 31/2 Digit 1 with 10 amp range 69.95
D IN4S0 New Sinclair 41/2 Digit 1 99.95
M1200 Bench Portable 30, digit LED 59.40

130Ky Probes 18.25. Mains adaptors 3.76. DM carrycase 8.951

NEW
tic...cavil Arita POCKET FREQUENCY

OPTO 7000 600MH2 c /w Nue ds /Charger
(was L168 Price Now E129.501

FREQUENCY
COUNTERS

MAXIMS 100 Mb II dip 1.11
operated molar .. 13.7S
MAI MO
550 NW Podsd
Frequency Counter r91-50
MAUI SO
50 NW Pocket Counter

1.7.50
MO NW Petrecalor
for MAX 100 or 59 E3710

MULTI -METERS - GENERAL PURPOSE & ELECTRONIC-
Multi.Range Instruments featuring AC/DC volts. DC current. Resistance Ranges all with mirror scales

except T1 / IT1-2 /712/ TM 3A (TPA3 AC volts only). some with AC current etc

TM11 incredible 120 Range Electronic Multi -meter 1411.50

TM3S AC Micro voltmeter 3MHz >4 Meciohrn 142.50
360TR 100k 'volt 23 Range (plus transistor checker) Large wale 36.95
PROF 20k / volt 26 Range Large scale 29.95
7061 50k r volt 36 Range Multi -meter 21.95
Tn5K500 30k /volt 22 Range Multi -meter (plus Continuity Buzzed 21.95
6909 20k 'volt 52 Range Pocket Multi -meter 34.50
7200 20k volt 22 Range Double Multi -meter 17.95
Micron 2010volt 26 Range Pocket Multi -meter 17.90
IT1-2 20k , volt 16 Range Popular Multi -meter 11.95
LT22 20k volt 19 Range Pocket Multi -meter with carry case 14.50
T12 SE volt 13 Range Pocket Multi -meter 8.50
LT101 lk volt 12 Range Pocket Multi -meter 6.95
AT205 506 volt 21 range multi meter 25.95
K200 FET VOM 38 Ranges 77.00
137101. 206 ' Volt 23 Ranges/Transistor Checker 'Continuity Checker E19.95

AVO 8s and a large range of replacement tests Ie.,

GENERAL EQUIPMENT
8E250 Signal injector
TE7 Signal Tracer AF' RF 8.95
SWRSO SWR 'Power Meter 19.50
MO 30MHz Low Pass Filter 4.95
CX3A 1 50watt 3 -way AE Swip( 7.50
DC.251EV 100 Meg HV Probe 11.95
051110 36 Value Resis Box 3.95
RP124 0/24v Of 1 Amp P/S Stabilised Single
Mete( -

39.70
RP230N 0 '30v011 Amp P/S Twin Meters

79.00
TR1000 Transistor checker in/out circuit 11.95
M0063 Signal Injector 7.50
151 Transistor Diode Checker 21.50
3101 Clamp Meter 0/ 1 K ohm 0/150/300
600 AC Volts 0/300 Arno ... ...36.95
C3042 SWR & FS Meter 9.95
SWRIO SWR Meter 12.50
MS319 2,100 Watt Audio Watt Meier 11.95
1500V Megohrneter 500 Megohms 48.00
'21/2 Amp Variable Transformer 19.95

GENERATORS
TG152 Seem 3112 300kHz 5 Ranges
TG125D ..... . 51.00
TG125Ders (with meter) .. 101.00
TG200 Sues RC Oscillators Sine; Square &dor,
I Fit - 1MHz 12 Ranges
TG2000 107.00
702000m (with meter) 125.00
11320013nop (meter and tine control) 137.00
TE22D (Audio) 4 Bands sine.
20200kHz square 20.150kHz . 65.00
4001 Digital Pulse Generator 0.51.1. - 5 MHz

96.50
2001 Function Generator-Sine/Square/
Triangle/TTL
Square 1Hz - 100kHz 61.00

PROTO BOARD IN STOCK ,
KITS PR 6 £9.20, PR 100 E11.80.
SEPARATES 1 VP300 E5.75. EXP600 E6.30.
0T47B E1.30. EXP4 B E2.30.

LOGIC PROBES AND
MONITORS

1T2000 Economy Probe 10MHz 11.95
1.511 Monitor 31.00
LP1 Probe 10MHz 33.48
LP2 1 5MHz 1944
16 Pin IC test clip 1 95

DRILLS AND DRILL KITS
9 W 12 volt Operated Vs" max
SMALL DRILL with 3 collets 5.85
MEDIUM DRILL with 3 collets 9.90
SMALL DRILL with 20 drills. etc. 15.95
SMALL DRILL with 6 P/C drills 12.95
MEDIUM DRILL with 20 drills. etc 1.9
MAINS Elnators 6 9.955

VARIABLE Speed Eliminator 13.95
12volt 1/4" Heavy Duty Drill 12.50

PIEZO HORN
TWEETERS

uc to 100 watts each No s over

MICROPHONES, SPEAKERS
AND COMPONENTS

LARGE RANGE IN STOCK

,_F A mud Only
Flared Horns

4.96 each

'V M.drange Flared Horns 11.50.75
IP P 20u per 1 012 30p per 3 to 51

SPECIAL OFFER
Stereo Guerilla Deck erilli
Pemba/Play. Prelates. MB Slop. -- -

Pill
Temilowil Meters. Pie. Key
°prelim Reedy to use

E21.50 p/ p E150
Healed nook, at lkis price)

....

' 0 -
P!.!!

'3 A..
 0.'  

TM 1 1

75--. .,;
- ( i '

,k. '.

TMK500

WE SELL
Kel. Seas. Auclax, Face,
Goodman. Motorola.

Peerless
Speakers/Kits. etc

Also Irons, Tools. etc

1-M3

CALL IN AND SEE FOR YOURSELF
PRICES

AUDIO
301

01-724-3564.

CORRECT

EDGWARE

AT APRIL

ELECTRONICS
RD.,

OPEN

4011, 1979.

LONDON

9-6,
W2

MON-SAT.

TREE
CATALOGUE

1BN SENO2' STAMPED
i 1 its Uki

A OWN
DDRESSE09' ENVELOPE6'

, it i I

COPY NOWr on YOUR
ALSO AT 248 TOTTENHAM COURT ROAD. W 1

118

electronicsto

DE

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 W1R 1RF.
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MINI -ADS & CLASSIFIED

ETCH RESIST TRANSFER
KIT SIZE 1:1
Complete kit 13 sheets 6in x 41/tin.
£2.50 with all symbols for direct
application to P.C. board. Individual
sheets 25p each. (1) Mixed Symbols (2)
Lines 0.05 (3) Pads (4) Fish Plates and
Connectors (5) 4 Lead and 3 Lead and
Pads(6) DILS (7) BENDS 90' and 130-
(8) 8-10-12 T.0.5. 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 9in. Price £1.

GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES
Available also in reverse lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals 'lain kit or 'lain 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 6

46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

CC
CA
TM
YE

R
E99.99 iTotalnc pf18,10\1A6T4

BEST OFFER EVER
Camera Kit, Lens,
Vidicon Es Modulator

CROFTON

A

Tel: 01-8911923 detForai
fulsll

SECURITY
PRODUCTS

Designed for the Do -It -Yourself market. Easily
installed. Full instructions supplied. As supplied
to the trade.
Magnet and Reed Switch

Pressure Mats

6" Heavy Duty Bells
Sirens 12v 84dB @ 10'
Bell Covers

Flush 85p
Surface 85p
Large £2.10
Stair £1.35

£10.50
£7.05
£8.05
E3.20

20p
Door Loops, complete £1.10
Key Switches, top grade £4.00
Control Panels from £29.50
Radar, Infra -Red, and many ether items avail-

able. Price list supplied free
Please note that our prices now INCLUDE VAT

at 121/2% + P&P

SECURITY CATALOGUE
Giving details of current professional alarm
techniques - £1 (refundable on orders over

£10)
Access and Barclaycard Sales welcome

We also sell Nascom 1

STRATHAND SECURITY
44 St. Andrew's Sq.. Glasgow G1 5PL

041-552 6731 or 2

Window Foil Self -Adhesive
Foil Blocks

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 CD ®) £) 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, lamp
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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TaikToYour
Local iTl.P.

25 inc. pp
Hexadecimal keyboards in kit form, easily
wired to any format - up to 25 low
bounce keys + P.C.B. + ribbon + cable
connector, all included ****

KITSWITCH
185 Musley Hill, Ware, Harts

Tel. Ware (0920) 61944

LOST THE TIME?
MSF 60KHz TIME RECEIVER, data output. El 3.70.

Right time ALWAYS. Sequential year, month, date,
day, hours, minutes, seconds display parts (no case or
pcb, Veroboard ideal) for receiver E10.70.

RADIO 4 GONE? 200KHz to Medium Wave Con-
verter, coax and inductive outputs. £9.70.

V.L.F.? 10-1 50KHz Receiver, explore. 00.70.
SIG. GEN., 10Hz-200KHz, logic and variable sine or

square wave outputs, £10.80.
Gim 21-923-4000. Each easy -assembly kit includes all
parts, printed circuit, case, postage, etc., money -back
assurance so SEND off NOW

CAMBRIDGE KITS
45 (11), Old School Lane, Milton, Cambridge

VMOS POWERFETS
(with free data and ideas sheet)

VN67AF (60v, 2A, 15W, 70202) 85p
VN1OKM (60v, 1/2A, 1W, T092 tab) 60p
Design catalog

(80 pages, data and ideas) 30p

VMOS POWERFETS are high input impedance, high
current and power gain, fast switching (2-5nS). ther-
mally stable, secondary breakdown free, odd harmonic
free, easily parallelled, zener protected devices suitable
for small signal/power /AF /RF amplification, display/
solenoid /motor/bus and line driving, low impedance
analogue switching, ftli/M amps and power supplies, hi-fi
amps. etc., etc.

BIFET OPAMPS
{free data 'deas sheet,

TL081CP pin) 29p
TL074CN (14 pin) 120p

IBIFET opamps. superior to bipolar types, even have a
few advantages over BI MOS types. Most obvious is thee
lower cost. Less obvious is the lower noise and greater
stability of their input stages.) The TL074CN (inciden-
tally) is a quad BIFET with particularly low noise and
distortion suitable for hi-fi applications.

P&P 20p. Mail Order only
J. W. RIMMER

367 Green Lanes, London N41 DY
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THIS SECTION IS A PRE -PAYMENT SERVICE ONLY
MINI -ADS: 31/4" x 21/8", 1-3 £38, 4-11 £36, 12 or more £34 per insertion. CLASSIFIED DISPLAY: 19p
per word. Minimum 25 words. Boxed classifieds are £6.33 per col. centimetre. No P.O. Box Numbers can
be accepted without full address.

Enquiries to: Advertising Department, 01.437 5982. 25-27 Oxford Street, London W1R 1RF

VIDEO
MUSIC

Videcigraph D links to the aerial socket of
your tv and provides a full colour GIANT
oscilloscope display. A must for hi-fi, home
entertainment, discos, organs etc.
New - signal invert control, integral square wave
tenerator. Plus - full details for testing your audio
system for transient distortion, crosstalk etc -

Complete sig,gg Luxury cabinet and
Kit only U U controls. £9.95

READY BUILT UNIT E39.95 + E1.00 P&P P1711
WILLIAM Dower House. Billericay Road

STUART 'Etntri:`3°Err"d
SYSTEMS Ltd Telephone. Brentwood (0277) S10244

RADAR INTRUDER ALARMS complete
unit in plastic box size approx. 6in. x 3in. x
3in. Professional secondhand unit tested
before dispatch, range up to 30ft. Our all in
price £25, with suitable 12 volt bell - 6in.
diameter £32. "Q" Services Electronic
(Camberley) Ltd., 29 Lawford Crescent,
Yateley 871048, Camberley, Surrey.

VHF/ FM TRANSMITTER KIT, new silicon
chip design means low price and better
performance. Very small - ideal but etc.
Range 100 yds. Introductory offer £2.95
P&P 30p (unlicensable). P. Faherty, 4 Angus
Drive, S. Ruislip, Middlesex.

BRITISH
MOTOROLA

6800 SYSTEMS
6800S. 16K Dynamic RAM. 1K Mikbug com-
patible monitor, room for 8K BASIC in ROM,
VDU with u /I case and graphics, CUTS and Hi
Speed tape interfaces. Single pcb with power
supply components. Price of kit from £275
without kbd or £299 with keyboard.
Mini 6800 Mk. 2 1K monitor, 1K user RAM,
CUTS, VDU. Kit without keyboard from
027.50, with keyboard from £152.50.
NCU Board. This number cruncher using the
MM57109 is supplied with our own Basic style
program on tape (3K bytes) that will outperform
any of the 8K Basics as a programmable calcu-
lator. Suitable for any 6800 system with Mik-
bug. Kit price E32.
8K RAM (2114) and 5 or 10K PROM board.
This pcb is bus compatible with the above
systems and has all the buffering and decoding
that you need. PCB only. £13.

all prices without VAT and post
PLEASE SEND SAE FOR LEAFLETS

H EWA RT
MICROELECTRONICS

95 BLAKELOW ROAD
MACCLESFIELD, CHESHIRE

20

FOR NASCOM 1
IN SCOTLAND

SEE STRATHAND
In stock now:

Nascom 1
Buffer Boards

8, 16, 32K Ram Boards
Super Tiny Basic

Zeap on tape

Please note it is not our policy to advertise
Nascom products which are not currently
available.

STRATHAND
44 St. Andrew's Sq.

Glasgow G1 5PL
041-552 6731 or 2

Access and Barclaycard sales welcome
Callers welcome 9-5 Monday to Friday

HI-FI DUSTCOVERS. Amp Fronts, Machine
Guards, Project Boxes. Fabricated to any size
and shape in (tinted or clear) perspex. One of
orders and trade inquiries welcomed. Please
send SAE with your requirements to: D.
Somerville, 16 Neville Avenue, Portchester,
Hampshire P016 91M.

Linsley -Wood 75 watt Amplifiers constructed
and repaired. Power amp modules from
£11.75. Good range of spares in stock. I. G.
Bowman (Dept. ETI), 59 Fowey Avenue,
Torquay, S. Devon.

NEW QUALITY STEREO AMP CHASSIS.
60w (RMS) Silicon Power Modular System.
Protected 30 min. 0.03% Thd. 12/30v.
Wkg. din socks, controls select v /c, etc.,
Boxed, data £9.95 (inc.). Available with
P.s.u. £12.50.
K. Lawrence, 1 Regent Road, Ilkley, W.
Yorks.

CIRCUIT DESIGN, Prototype construction,
Analogue or Digital, Single Circuits or Com-
plete Instruments/Systems. Write A. J.
ATTW000, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET or Phone Bradford -on -Tone (082-346)
536.

TRITON FOR SALE. Assembled but no
case, 13/4K ram, £200. Ring 0484 44176,
evenings, 6-8.30. Mike Gill, 53 Long Grove
Avenue, Dalton, Huddersfield.

COLOUR MODULATOR
K It FOR ALL TV GRAPH!
£6.95 Red. Green Blue inputs (can be mixed)

SUPER EXPLOSION FLASH EFFECT FOR

), UHF TANK BATTLE FREE INTERFACE DE
Modulator TAILS

WILLIAM STUART SYSTEMS
1,,,wer House. Bille,cay Road. Herongate Brentwood Essex

CM13 3SD lei 102771810244
Barcla card /Access welcome

gond
timer

ROADRUNNER WIRE
THREADING SYSTEM

Introkit £8.50, Wiring Pencil with full
Bobbin £2.35, Distribution Strips glue fix
20/pkt. 6" long £2.65 pkt., press fix
50/pkt. 2" long fit Vero/RS Bds. £2.25
pkt., Bobbins of "Q.S.E." wire 4 of 1 col.
/pkt. green, blue, copper, pink £1.95 pkt.
SPECIAL OFFER: Oryx 50 temp. cont.
iron & stand £12.50 (rec. price £1 3.25),
Microshear Cutters £3.15 pair,
Conductive Paint £2.35, DIL Breadboards
+ & Gnd. Bus, 20 Ic Posns, Decouplers,
C -Fingers £1.50 ea.

Prices include P&P. Please add 8% VAT.
T. J. Brine Associates
Blackdown Rural Inds.

Haste Hill
Haslemere, Surrey

For Sale Set of Printed Circuit Boards for
Z80 Microcomputer (as advertised by Green -
bank Electronics). Cost £60 accept £30 or
over. (Full software support from Green -
'bank Electronics.) 01-741 1132.

AF/RF SIGNAL INJECTOR £3.50. AF/RF
Signal Tracer £3.75. Also Transistor Tester,
uses your meter, £5.50. Send SAE for leaf-
lets. G. Bobker, 29 Chadderton Drive, Uns-
worth, Bury, Lancs.

TIRRO's new mail order price list of elec-
tronic components now available on receipt of

SAE. TIRRO Electronics, Grenfell Place,
Maidenhead, Berks.

Available for all ETI projects
from day one of ETI, 'phone

your order
woo'

11. 18 A t.tk
SPECIAL OFFER -Single
sided Pax PCB mat, four off,
434" x 61/2", 99p all up

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD Tel:01-891 1923
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PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors Hardware
and accessories

Selected range of popular components
Full range of HE printed circuit boards
normally ex -stock. same day despatch at
competitive prices
P C Boards to individual designs
Resist -coated epoxy glass laminate jor the
d i.y man with full processing instructions (no
unusual chemicals required)

Alfac range of etch resist transfers and other
drawing materials for p c hoards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES

MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879

BARGAINS FOR THE
El ECTRONIC HANDYMAN
BRANDED LED DIGITAL

ALARM CLOCKS

(1) (2) --
Returned to Service Department within guarantee
period
(1) With alarm repeat - S.R.S.P. of E17.00 offered at

E3.95 inc. VAT
(2) With luxury lamp and repeat alarm as featured in

most major U.K. Mail Order catalogues. S.R.S.P
E31 00 - offered at £6.95 inc. VAT

(3) With integral luxury light and repeat alarm also as
featured in most major U.K. Mail Order catalogues.

S P. of £32.00 - offered at E11.95 inc. VAT
These will be sold as received from our customers with
the existing fault(s) and without guarantee.

Discounts available on large bulk purchases
PRESCOTT CLOCK AND

WATCH COMPANY LIMITED
Prescott House. Humber Road, London NW2 6ER

NASCOM 1 USERS
HARDWARE

Keyboard Repeat (variable speed)
£3.50

NoiseBox (make music) £3.50

SOFTWARE
Programmes for the NASCOM (can

yours earn money?)

S.A.E. for further details.
READY -BUILT

NASCOMs £190

TWELECTRONICS
15 Damside St.

LANCASTER
LA1 PD

Phone 0524-33596

THE LOW-COST WAY TO
ORGANISE YOUR COMPONENTS

COMTRAYS
Store resistors, capacitors, IC's, screws, etc. Ideal for
organising your project components - saves all that
searching around while constructing. Plastic trays with
16 compartments, each compartment TA x 2 xl1/2ins
deep

£1.80 each, including p p and VAT
Four for £5.90 (64 compartments)

Eight for £10.90 (128 compartments)

Cheque or P.O to
HELISTAR SYSTEMS LTD.

150 WESTON ROAD
ASTON CLINTON

AYLESBURY, BUCKS HP22 5EP
Tel. Aylesbury 630364

PLEASE

MENTION

ETI

WHEN

REPLYING

TO

ADVERTS

ADVERTISEMENT INDEX
A.J.D.Direct Supplies 17 Lektrokit 98
Altek 61 Lotus Sound 110
Ambit 112 & 113 Maclin-Zand 11
Astra-Pak 43 Magnum Audio 1 1 1

A& M Electronics 112 Maplin 124
Audio Electronics 118 Marshalls 102
Bi-Pak 4 & 5 Metac 28
Brewster 61 Minikits 70
Cambridge Learning 83 Mountaindene 72
Carston Electronics . 49 & 100 Nicholls 119
Chiltmead 113 NIC Models 109
Chromasonics 44 Petalect 54
Chromatronics 40 Picodyte 69 & 109
Clef Products 15 Powell 54
Codespeed 40 Powertran 2, 8 & 114
Comp, Comp, Comp 122 & 123 Progressive Radio 60
Cougar 44 Race Electronics 119
Crimson Elektrik 96 Roger Squires 109
Crofton 40 RTVC 29

C.S.C. 115 Science of Cambridge 104
Delta Tech 86 Scopex 111
E.D.A. 79 Sinclair 82
Electronic Brokers 69 Sintel 92
Electrovalue 44 Sparks Development 109E.S.E.86 Stevenson 16
Fladar 100 Swanley 111
Fluke International 39 Tamtronik 24
Greenbank 70 Target Electronics 100
Greenweld 79 Technomatic 14
GMT Electronics 6 & 7 Technical Book Service . 94
Gt. British Electronics Terminal Display Systems 24

Bazaar 18 Thomsons 94
Henry's 15, 19 & 98 Timetron 108
I LP 93 Transam 106
Integrated Circuits 20 Tooting Computing 69
Kode Services 98 Vero 15
Kramer 72 Videotime 92
L&B Electronics 98 Watford 12 & 13
LB Electronics 72 Wilmslow 92
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Nascom Vero Case
£22.50

Nascom Joy Stick Kit
£14.90

INTERESTED
IN HOME
COMPUTING?

FREE B BUG
valued at £23.00

plus 10 x C12 cassettes
valued at £4.00

plus Standard Modulator
valued at £2.25

WITH EVERY NASCOM

Start now and don't get left behind THE NASCOM 1
is here Ex -stock with full technical services

Plus the opportunity to join the fastest moving club of personal
computer users enabling you to get the most our of your
computer. You can OBTAIN and EXCHANGE programs and
other software - many now available.
The Powerful Z80
Microprocessor
Professional Keyboard
1 Kbyte Monitor in EPROM
2 Kbyte RAM (expandable)
Audio Cassette interface
Plugs into your domestic TV
Easy construction from
straightforward instructions
- no drilling or special tools

- Just neat soldering
required.

Onlyll$M)Q+ 8% VAT (includes p & p insurance)
Manuals seperately 2.95
Z80 programming Manual 6.90
Z80 Technical Manual 2.95
PIO Technical Manual 2.95
(All prices add 8% VAT)

NEW LOW PRICE
£165 + VAT

Power supply suitable for
NASCOM 19.90

NASCOM AD ONS - Nascom improved monitor B Bug (2K)
featuring - 'Four times tape speed `Direct text'entry without

ASCII *Extended keyboard facility `Additional useful
subroutines £23.00

Nascom Music Box Kit £9.90
(write your own tunes and play

them on your Nascom.
Complete with full documentation).

GRAPHICS ADD ON BOARD £9.90
Complete kit to upgrade your NASCOM for graphics capability
includes full documentation and demonstration program.

NASCOM IMMEDIATE
EXPANSION S100 from COMP
-strongly recommended
The only available S100 motherboard kit (fully buffered) that
plugs directly into your Nascom. Designed for the insertion
of S100 boards (e.g. Static RAM, EPROM and discs etc.).
S100 Motherboard/Buffer £47.50 Motherboard
(Complete kit + documentation) comes complete

with 2K TinySuitable 8K Static RAM Memory./4£110 Basic On
(fully assembled tested and guaranteed) cassette.

NASCOM LOW COST EXPANSION
Uses dynamic RAM and NASBUS

(please note this expansion does not support S100 memory)
Tiny Basic in EPROM £25.00

All8K Dynamic RAM board (in kit only) £85.00 plusMotherboard (in kit only) £12.50 VAT
Buffer board (in kit only) £25.00

SHORT C12 CASSETTES10 for £4.00
FOR COMPUTER PROGRAMMES

SPECIAL DYNAMIC £69
MEMORY OFFER + VAT

8 x 4116 15Ons access time. 32Ons cycle

COMPUKIT U1(101 -ON DEMO

All specifications of Superboard with many improvements and in
kit form including power supply and modulator on board. Improved

video display with 48 chars x 16 lines. English TV Standard.

£219+ VAT

RELEASED END OF
JUNE 1979.

SEND £10 DEPOSIT TO RESERVE

OHIO SUPERBOARDli NEW
FIRST IN UK
-ON DEMO

For electronic buffs. Fully assembled and tested. Requires + 5V at
3 Amps and a video monitor or TV with RF converter to be up and
running. STANDARD FEATURES

Uses the ultra powerful 6502 microprocessor
8K Microsoft BASIC -in -ROM

Full feature BASIC runs faster than currently
available personal computers and all
8080 -based business computers.

4K static RAM on board expandable to 8K
Full 53 -keyboard with upper/lower case and user

programmability
Kansas City standard audio cassette interface

for high reliability
Full machine code monitor and 1/0 utilities in

ROM
Direct access video display has 1K of dedicated memory (besides

4K user memory), features upper case, lower case, graphics and
gaming characters for an effective screen resolution of up to 256
by 256 points. Normal TV's with overscan display about 24 rows
of 24 characters; without overscan up to 30 x 30 characters.

11111411110111Iff
smolt 111111111
1111111 liallit

EX -STOCK £263 VAT
Please phone to check availability or send £10 to

reserve one and pay the balance on delivery

MODULATORS UHF Channel 36
Standard 6 meg band width £2.25

High Quality 8 meg band width £4.90

INDUSTRIAL POWER SUPPLY
+5v 10 amps - £63.25 +5v 5 amps + 12v -12v -5v £89.00

DC switched Both housed and fully guaranteed. Lightweight

TRS 80 SOFTWARE N E W
100 MIXED PROGRAMMES £39.00on cassette (inc.VAT)

HITACHI 9" & 12"
PROFESSIONAL MONITORS

SUPERB DEFINITION

9" - £132
12" - £210 VAT

Delivery charged at cost - Red Star - Securicor - Post etc., Your
Choice. Please make cheques and postal orders ayable to COMP, or
phone your order quoting BARCLAYCARD or ACCESS number.

OPEN - 10am to 7pm - Monday to Saturday
CONTINUOUS DEMONSTRATIONS =MI
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JUST COMPARE OUR CASH AND CARRY PRICES!
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Level -II with 4K RAM
Improved graphics, print
formatting, and a faster cassette
transfer rate are features of
Level -II BASIC.

Level -II with 16K RAM
A combination of 1FK RAM and
the powerful Level -I! BASIC
produces a system capable of
handling most demands.

Use your own cassette

PLUGS INTO
YOUR OWN TV

£499
FREE 100 PROGRAMS

KEY BOARD ONLY COMPLETE WITH
UHF MODULATOR

UK POWER SUPPLY - £9.90 . VAT

EX STOCK 4K
LOW PRICE MEMORY UPGRADE
PURCHASED AT TIME OF ORDER

' Full colour - UHF output  Audio
cassette tape interface ' Up to 48K
RAM on board  BASIC in ROM
(graphics commands include
COLOUR = VLIN, HLIN, PLOT and
SCRN) Built in Loudspeaker
'Buckets of software already
available 'disk system (110 K byte
per drive - includes controller) only
£425 + VAT

COMP
COMPUTER
COMPONENTS

(PART OF THE COMPSHOP LTD. GROUP)

ATTENTION! SAVE £90 Simple

TRS 80 & APPLE II USERS
16K UP HALF NORMAL £99 LIFETIME

GRADE KIT PRICE + VAT GUARANTEE

NEW Standard QWERTY
Keyboard with 16K Memory

The No. 1
in the U.K.
Affordable

8K PET still at
unbeatable price of £499 VAT

COMPUTER SYSTEM
The Sn, wer ,1711.1C. complete,
.1551..01i0e0 .1110 re$1,0 omputer system
Standard conIFillr,it, ,r1 14, f,,
,,,pewrrTer style
Bmer pail_ /80 P1
11 wilh rerntlt/11 OW' .0 Jill)

.1,1 1200 baud 1,o, rdtes RS 232 so,31 Er

' (0011illIni3Oi011S, port 1,,r
r sect CentrBnIcs p,mte, dIrdchrnent 4-
RCA, operdtknq system 8K HUM
MICI05101 BASIC in Rnm LOOK'64 ch.° 14na 1

screen, 128 upper low, ,,Ise Atir
and 128 user del rned rlraplt,c ssirct..
operdtmn rndnual BASIC ,310,11,111111,
mdm asrdland csette ,,(1e,, cdhles
ion tor S 100 bus expdr,,cm

it t

EXIDY SORCERER 32 RAM COMPUTER £790 VAT

BOOK SHELF
LOW PRICES FA' ',EHVICE
VOI 0 The Beginner s Book
Vol 1 Basic Concepts +
Vol 2 Some Real Products (June
19771

Microprocessor series. by Rodney
Zaks C201 From Chips to Systems
C207 Interfacing Techniques
Microprocessor Systems Design by
Edwin Klingman ISBN 0 135 81413 8
(19771480 pages hard cover
CMOS Cookbook by Don Lancaster
6800 Assembly Language
Programming
6800 Software Guide 8 Cookbook
from Scelbi
8080 Software Guide 8 Cookbook
from Scelbi
8080 A/8085 Assembly Language
Programming

16.40

£6.90

£7.90

£7.90

£650

For technical and sales literature send SAE to:
COMP COMPUTER COMPONENTS (Exidy UK Sales),
Freepost, 14 Station Road, New Barnet, Herts.
Tel: 01-441 2922 (Sales) 01-449 6596 Telex: 298755

8080A Br
Programmii
TrIuS1197714', i.
Z80 Progranii,Liic L Design
by Adam Osborne
280 Microcomputer Handbook by
William Barden
Structured Pflograrnming F. Problem
Solving with Pascal
ISBN 0-138 54869 2119781365 pages
by Kieburtz When will your
microcomputer speak Pascal
BASIC Computer Games --
Microcomputer edition
Best of BYTE Vol 1 1197 71 376 pages
Best of CREATIVE COMPUTING
Volt (19771326 pages
Vol 2119771323 pages
MOI OTHELLO Game for 2 players
on NASCOM 1 cassette
MOI MINO PILOT powerful text
editor and interpreter in

£6.90

£5 90

E720

TAKE ADVANTAGE OF OUR
SHORT DELIVERY TIME.

All prices exclusive of VAT
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rnorellin
ELECTRONIC SUPPLIES LTD
All mail to:-
P.O. Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 554155.
Shop: 284 London Road,
Westcliff-on-Sea, Essex.
(Closed on Monday).
Telephone: Southend (0702) 554155.

mashoot new t titalogue
'tom Malrhn lhal s even
bigger and better than
before If you ever buy
electronic components
this is the one
catalogue you rom
not be without
Over 280 page.
come in lull bolo,

- it s a c omprehenht,
guide to elm h orto
componot r
hundred. '

ph Ot ogrth
tIlustrattorth ; ;

after page
or invaluable data

Our ti monthly
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Moot, operated rhythm generator the Drornsette Consihitchoo details 25p the t

VES491 Specdtration in our catalogue

Post this coupon now for your copy of cur
1979-80 catalogue price 75p.
Please send me a copy of your 280 page catalogue
as soon as it is published (8th Jan. 1979) I enclose
75p but understand that if I am not completely
satisfied I may return the catalogue to you within
14 days and have my 75p refunded immediately
If you live outside U.K send £1 or ten International
Reply Coupons.

NAME

ADDRESS

ETI 679


