


TRANSCENDENT 2000
SINGLE BOARD SYNTHESIZER
LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.
The TRANSCENDENT 2000 is a 3 octave instrument transposable 2 octaves up or down giving an effective 7 octave range. There is portamento, pitch bending, a VCO with shape and pitch
modulation, a VCF with both low and high pass outputs and a separate dynamic sweep control, a noise generator and an ADSR envelope shaper. There is also a slow oscillator, a new pitch
detector. ADSR repeat, sample and hold, and special circuitry with precision components to ensure tuning stability amongst its many features.

The kit includes fully finished metalwork, fully assembled solid teak cabinet, filter sweep pedal, professional quality components (all resistors either 2% metal oxide or 1/2% metal film!) and it
really is complete - right down to the last nut and bolt and last piece of wire! There is even a 1 3A plug in the kit - you need buy absolutely no more parts before plugging in and making great
music! Virtually all the components are on the one professional quality fibre glass PCB printed with component locations. All the controls mount directly on the main board. all connections to the
board are made with connector plugs and construction is so simple it can be built easily in a few evenings by almost anyone capable of neat soldering! When finished you.will possess a synthesizer
comparable in performance and quality with ready built units selling for between £500 and £700!

COMPLETE KIT
ONLY

£172.00 + VAT!

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

CQ -rNose tY VMS ervvrek_cri.re,

TRANSCENDENT 2000 MEM

Cabinet size 24.6" x 1 5.7" x 4.8" (rear) 3.4" (front)

LAST MONTH'S FRONT COVER FEATURE!

ehromatheque 5000 

a Et. 5 CHANNEL UGHTING UTECTS SYSTEM

PSI 4002 STUDIO MODEL

cabinet size 17.2" x 17.2" x 6.7"

COMPLETE KIT ONLY £196.90 + VAT
The kits shown on this page are also available as separate packs (e.g. P.C.B.
component sets, hardware sets etc). 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 February 28th, 1979, if ETI
January. 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 12% surcharge for VAT (i.e. add Is to the price). No
charge is made for carriage. 'or at current rate if changed.
SECURICOR DELIVERY: For this optional service (U.K. mainland only) add
£2.50 NAT 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 rn -4 30 p m. Monday -Thursday.

COMPLETE KIT

ONLY

£49.50 + VAT!

200+T00 watt AMPLIFIER
As featured in Electronics Today International

400W rms continuous - 800W peak!
0.03% THD at FULL power!
PLUS all the following features too!
x Each channel totally independent with as own stabilised power supply driven by custom designed

TOROIDAL transformers,

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

* Ultra low feedback (an incredible low 1 4dB overall!), super high stewing rate (20V s), 200W rms
continuous to 4 ohm from EACH channel, input sensitivity 0.775V (0dB).

* Professional quality components, sturdy lg.' 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!

OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER, HANTS SP10 3NM (STD 0264) 64455
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High quality audio modules for Stereo and Mono

S450
STEREO
FM TUNER
Fitted with
phase lock -loop

£22.30
+ 4013 p&p
 t2',% VAT

FREQUENCY RANGE
SENSITIVITY
BANDWIDTH
SPURIOUS REJECTION
SELECTIVITY ± 400 kHz
AUDIO OUTPUT (22.5 kHz deviation)
STEREO SEPARATION
SUPPLY REQUIREMENTS
AERIAL IMPEDANCE
DIMENSIONS

88 - 108 Mhz
3.00V
250 kHz
50 dB
55 dB
100 mV
30 dB
20 to 30V (90mA max)
75 ohms
240mm x 110mm x 32tYwn

The 450 Tuner provides instant programme selection at the touch of a button ensuring accurate tuning of 4 pre -selected station. any of which may
be altered as ohen as you choose. simply by changing the sett ngs of the pre -sat controls Features include FET input stage Van -Cap diode tuning

Switched AFC LED Stereo Indicator

Stereo 30
COMPLETE
AUDIO
CHASSIS

£18.95
+ pal

VAT 7 + 7w R.M.S.

OUTPUT POWER
LOAD IMPEDANCE
TOTAL HARMONIC DISTORTION
FREQUENCY RESPONSE
TONE CONTROL RANGE
SENSITIVITY
INPUT IMPEDANCE
TRANSFORMER REQUIREMENTS
DIMENSIONS (Less controls and

PARTThe Stereo 30 comprises a complete stereo pre -amplifier. power emplifiers 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 i e 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

7 Watts RMS
8 ohms
Less than 5% (Typically 3%)
50 Hz to 20 kHz'_ 3d Bs

12d8s at 100 Hz and 10kHz
190 mV for full output
1 M ohms
22 V.A.C. rated at 1A

200mm x 130mm x 33mm

MPA30
MAGNETIC CARTRIDGE
PREAMPLIFIER

Enjoy the quality of a
magnetic cartridge with your
existing ceramic equipment using
the MPA 30 which is a high quality preamplifier /enabling
magnetic cartridges to be used where facilities exist
for the use of ceramic cartridges only

SENSITIVITY
EQUALISATION

INPUT IMPEDANCE
SUPPLY
DIMENSIONS

£2.95
25p p&p

+ 12',/% VAT

3.5 mV for 100 mV output
Within ± 1 dB from 20 Hz to
20 kHz
50 K ohms
18 to 30 V -re earth
110x50x25mm (inc DIN
socket)

AL60 25w
AUDIO
AMPLIFIER
MODULE
25 Watts RMS

£4.55 + 25p MI
 WA %VAT

R.M.S.

OUTPUT POWER
SUPPLY
LOAD IMPEDANCE
TOTAL HARMONIC DISTORTION
FREQUENCE RESPONSE
SENSITIVITY
MAX. HEAT SINK TEMPERATURE
DIMENSIONS

26 Watts RMS
30-50 V
8-16 ohms
Less than 1% (Typically .06%)
20 Hz to 30 kHz X 2 dBs
280 mV for full output
90 C

103mm x 64mm x 15mm

This high quality audio smut/14r module is for use in sudio equipment and stereo amplifiers and provides output powers up to 25 RMS with
distortion levels below 0 1%

AL80
AUDIO
AMPLIFIER
MODULE

£7.15*
8% VAT

The AL80 issimilar in design to the ALSO alyi,
lion levels below 0 1%

and

OUTPUT POWER
SUPPLY
LOAD IMPEDANCE
TOTAL HARMONIC DISTORTION
FREQUENCY RESPONSE
SENSITIVITY
MAX HEAT SINK TEMPERATURE
DIMENSIONS

35 Watts RMS
40-60 V
8 -16 ohms
Less than 1.96 (Typically
20 Hz to 30 kHz x2 dBs
280 mV for full output
90*C
103mm x 64mm x 15mm

06%)

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

PA12
STEREO
PRE -AMPLIFIER
The PA12 Stereo Pre -Amplifier chassis is designed and recommended for use
with the AL 20/30 Audio Amplifier Modules. the PS 1 2 power supply and the
T538 Transformer Features included on / off volume. Balance. Bass and
Treble controls Complete with tape output

FREQUENCY RESPONSE
BASS CONTROL
TREBLE CONTROL
INPUT IMPEDANCE
INPUT SENSITIVITY
CROSSTALK
SIGNAL/NOISE RATIO
OVERLOAD FACTOR
TAPE OUTOUT IMPEDANCE
DIMENSIONS

£7.10
30P P&P

+ I2hS9 VAT

20 Hz -20 kHz (-3dB)
± 12 dB at 60 Mz

14 dB at 10 kHz
1 Meg ohm
300 mV
-60 dB
-65 dB

20 dB
25 K ohms
152mm x 84mm x 35mm

AL250 125w
POWER
AMPLIFIER

£17.25* + 4op pap
 IV. VAT
This unit designated AL250, is a power amplifier providing

OUTPUT POWER
OPERATING VOLTAGE
LOADS
FREQUENCY RESPONSE

SENSITIVITY FOR 100 WATTS
0/P AT 1 kHz
INPUT IMPEDANCE
TOTAL HARMONIC 50 Watts
DISTORTION into 4 ohms

50A/VATTS
into 8 ohGrs

125 Watts RMS continuous
50-80V
4 -16 ohms
25 Hz -20 kHz measured
at 100 Watts

450mV
33K ohrhs

0,1%

0 06%
an output of up to 125W RMS. into a 4 ohm (dad.

PS12 POWER SUPPLY MODULE
Power supply for AL20A-3011. PA 12. 5450 etc Transformer T538
INPUT A C VOLTAGE 15.20V. OUT-
PUT DC VOLTAGE 22-30V appros
(dependent upon input). OUTPUT
CURRENT 800mA maximum. DI-
MENSIONS 60 X43 x 26 mm.

£1.30
+121/2% VAT P&P 25p

+ AV 1,

AL30A lOw
AUDIO R.M.S.
AMPLIFIER
MODULES

£3.75
+ 25p p&p
12.1% VAT

These low cost 5 and 10 wan modules offer the utmost in reliability and performance, whilst being compact in size

MAXIMUM SUPPLY VOLTAGE
POWER OUTPUT for 2% THD
TOTAL HARMONIC DISTORTION
LOAD IMPEDANCE
INPUT IMPEDANCE
FREQUENCE RESPONSE
SENSITIVITY
DIMENSIONS

30V
10 Watts RMS
Less than 25%
8 - 16 ohms
100 K ohms
50 Hz kHz 3 dBs
75 mV for full output
74mm x 63mm x 28mm

BP124 SIREN ALARM MODULE
American Police screamer pow-
ered from any 12 volt supply into
4 or Bohm speaker Ideal for car
burglar alarm freezer break-
down and other security pur
poses

ONLY £3.00
+B%. VAT P&P 25p

SPM80
STABILISED
POWER SUPPLY

£4.25 + 2513 P&P
+ VAT

Designed to power two AL60

INPUT A.C. VOLTAGE
OUTPUT D.C. VOLTAGE
OUTPUT CURRENT
OVERLOAD CURRENT
DIMENSIONS

33-40V
33 V nominal
10 mA-1.5 amps
1.7 amps approx.
105mm x 63mm x 30mm

MA60 HI-FI AMPLIFIER KIT
Build your own reliable top quality amplifier and save yourself
Pounds The MA60 kit comprises the following BI -kits modules
2x AL60 amps. lx PA100 pre -amp 1x SPM80 stabilised power
supply 1x BMT80 transformer, thus giving 17 watts RMS per
channel STEREO. All modules are covered by the usual BI-PAK
satisfaction or money back guarantee. Further details of all the
above modules are in this advert.
PRICE E32.00 + 121/2% + 62p p&p

at 15 Watts per channel simultaneously Circuit Techniques include full short protection

TC60 KIT
A beautiful designed genuine TEAK WOOD veneered ambitot to put the
professional touches to your home built amplifier Full set of parts and front
and back panels knobs. chassis. fuses. sockets. Noon. etc Ideal for the MA60
Size 425mm a 290mm a 95mm
PRICE E111.115 + 121/2% VAT a 86p p&p

PA100
STEREO
PRE -AMPLIFIER

ow"
s- r

£15.80
+ 40p p&p
+ IV evIlAt

FREQUENCY RESPONSE
TOTAL HARMONIC DISTORTION
SENSITIVITY 1 TAPE

INPUTS 1 RADIO TUNER
3. MAGNETIC P U

EQUALISATION

BASS CONTROL RANGE
TREBLE CONTROL RANGE
SIGNAL/NOISE RATIO
INPUT OVERLOAD
SUPPLY
DIMENSIONS

20Hz to 20 kHz x 1dB
Less than .1 glc(Typically .07%)
100 mV/ 100 K ohms) For an
100 mV / 100K ohms) output
3.5 mV/ 50 K ohms) 250mV
Within ± 1 dB from

20 Hz to 20 kHz
± 15 as at 75 Hz
+ 10-20 dBs at 15 kHz
Better than 65 dBs All inputs)
Better than 26 as (All inputs)
20 to 40 V
300x90x33mm (less controls)

TRANSFORMERS
T538 For use with S 450 AL30A MPA30
Order No 2034 Price E3.20 + 55p p&p + 121/2% VAT
T2050 For use with Stereo 30
Order No 2050 Price E3.25 + 55p p&p + I iriiA 4111,
EIMT80 For use with AL60 SPM80
Order No 2034 Price E5.40 + 86p p&p + 12'h% VAT
BMT250 For use with AL250
Order No 2035 Price E11.35 + E1 10 p&p + 121/2% VAT

A top quality stereo pre -amplifier and tone control unit the PA100 provides a comprehensive solution risrfse front end requirements of stereo
amplifiers or audio units The sir push-button selector switch gives gives a choice of inputs together with two filters for high and low frequencies

111-PAK
DEPT. ET16, P.O. Box 6, Ware,
Herts



High quality audio accessories
AL120

AUDIO

protection)
shon.circuit

AMPLIFIER
(With integral
heat sink and

£11.95
+ 8% VAT P&P 25p

50W
R.M.S. OUTPUT POWER

SUPPLY
LOAD IMPEDANCE
TOTAL HARMONIC DISTORTION
FREQUENCY RESPONSE ± 1dB
SENSITIVITY
MAX HEAT SINK TEMP.
DIMENSIONS

50 Watts R.M.S.
70 Watts
8-16 Ohms
05% Max. (typically 02%).
25Hz-20kHz
500mV
45 deg. C
192 X 89 x 49mm

Introduced to fulfill the demand for a fully protected power amp. capable of driving high quality speaker systems et up to sum win distortion
levels below 05% Ideal for domestic use, discos, p a systems, electronic organs, etc. The generously rated components ensure continuous
operation at high output levels

SPM120 STABILISEDPOWER SUPPLIES

SPM120/45 miatitk,
SPM120/55
SPM120/65 4,

£5.50
+171/2% VAT P&P 25p NEW

A.C. INPUTS
SPM120/45
SPM120/55
SPM120 / 65
OUTPUT CURRENT
RIPPLE

40-48V
50-55V
60-65V
2.5A
1A 100mV
2A 150mV

METERS
Miniature Balance & Tuning Meter
Miniature moving -coil meter for stereo balance indica-
tor, tuning indicator for FM or similar application.
Pointer at centre indicates zero or null position. Robust
construction. Sensitivity: 100.0-100mA Dimensions,
23 x22 x 26rnm. o/n 1318. ELMS +8% VAT. P&P
35p

Balance and Tuning Meter
Clear view edgewise meter. Centre zero
application. Sensitivity: 100-0-100uA.
Dimensions: 45 X 22 x 34min. o/n 1319.
22.00 +8% VAT. P&P 35p

Miniature Level Meter
Moving coil. for accurate level indication for tape
recorders, amplifiers, etc. Neat design, rugged con-
struction - will withstand five times rated value.
Sensitivity- FSD: 200uA. 0d8, 130uA Dimensions.
23X 22 x 213mm. o/n 1320. 22.110 +8% VAT P&P
35p.

VU Meter
Calibrated - 20 to +3 and 0-100%. making it suitable for
use as a recording level meter or es e power output indicator.
Sensitivity 130uA. Dimensions: 40 x 40X 29mm. o/n
1321 22.00 +8% 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 s/c protection.

GE100 Mk. 2
10 Channel monograph, equalises

£20
+121/2% VAT
P&P 35p.

NEW

CONTROL RANGE
DYNAMIC RANGE
MAXIMUM OUTPUT
FREQUENCY RESPONSE
POWER SUPPLY
VOLTAGE HANDLING INPUT
T.H.D.

± 12dB
110dB
+15dB
30Hz-20kHz (± 1dB)
15-0-15V
3V R.M.S.
005%

Only 155mm X 65inrn X 50min including the 10x 10K lin slider potentiometers and knobs which are mounted on a board positioned above the
circuig-y. In the frequency range of 31 Hz to 20kHz you can cut and boost -.112dB with the 10 sliders. each of which has its frequency marked on
the circuit board. The GE 100 has numerous uses including mixers, p a systems and discos. It will also greatly improve the sound reproduction of
your existing audio equipment Power supply for GE100. o /d SG30 E3 80

VPS30
Regulated variable
stabilised power sup-
ply

£7.60
8kiVAT P&P 35p

A.C. INPUT MAXIMUM 25V
VOLTAGE REGULATION 2-30V
REGULATED CURRENT 0-2A
Incorporating short circuit protection

This NEW versatile Regulated Variable Stabilised Power Supply with short circuit protection and current limiting, is a must for all electronics
enthusiasts. It incorporates adjustable voltage from 2V.30V, with e current limiting range of 0-2k With this module there is no need to build a
separate power supply for each of your prolects. with the simple addition of a transformer (o/d 2033). 0- imA (o/d 13100r 1305), plus suitable
shunt. a voltmeter (o /d 1311 or 1306). a 470ohm pot (o /d 1896). a 4K7 pot (o/d 18991, it can be used again and again as a self-contained
bench power supply. eliminating the use of batteries and thus saving ECsi

MICROPHONES
DYNAMIC CASSETTE
For equipment requiring a high quality microphone. Sturdy, solid moulded
body in black with neat chrome surround. Pick-up pattern is omnidirectional.
On/off switch. 1 metre of tough lead with floating 2.5 and 3.5mm plugs.
Matching moulded strut Impedance: 200ohms Sensitivity- 90dB
Frequency, 90-10.000HT Size: 20mm dia. X 120mm. o/n 1326 E1.60
+121/2% VAT. P&P 35p

DYNAMIC MICROPHONE
Superior qualify portable cassette recorder mike with built-in remote control
switch and lead fined with 5 -pin 240i DIN plug (remote switch) and 3 -pin DIN
plug (microphone). Provides a direct replacement for those supplied with
recorders. With detachable stand. Omnidirectional. Impedance. 200ohrns.
Freq. response: 100 to 10,000Hz. Sensitivity- 79dB at 1.000Hz. o/n 1327.
E2.66 +121/2% VAT. P&P 35p.

RE -317: DYNAMIC MICROPHONE
Highly sensitive. high-grade desk or hand mike suitable for use with many
popular cassette decks. Incorpo n / off switch and 1 metre lead with
moulded standard jack plug. Complete with desk stand. Omnidirectional
Impedance, 5.000ohms. Freq. response: 100 et 12,000HT Sensitivity
(-7dB at 1.000Hz) o /n 1336. 14.10 +121/2% VAT. P&P 35p.

OMNIDIRECTIONAL CARDIOID
Powered by a 11/2 volt battery located within the aluminium body. Satin silver
finish with front disk protection to the diaphragm housing. On/off switch. Also
with 'Busby' type windshield. "U" bracket and stem end extremely supple
cable. Consumption. 0,2mA from 11/2V battery providing approx. 8.10,000
hours continuous life. Impedance. 600ohms. Sensitivity: 70dB. Frequency
30-16,000HT Size 23mm die x 267mrn o/n 1329. £12.60 + 121/2%
VAT P&P 35p

UNIDIRECTIONAL CARDIOID
Dual imp 600 and 50.000ohms. Response 50 to 14.000Hz. Sensitivity.
5408 at 50K /ohms. Sine: 11/2" dia. X 61/2" long. Weight sperm 190gin. °in
1328. 510.95 +121/2% VAT P&P 35p

PA200
STEREO
PRE -AMPLIFIER

£16.55
h 121/2% VAT
P&P 40p

FREQUENCY RESPONSE
TOTAL HARMONIC DISTORTION
SENSITIVITY 1. TAPE
INPUTS 2. RADIO TUNER

3. MAGNETIC
ohms 500mV
EQUALISATION

BASS CONTROL RANGE
TREBLE CONTROL RANGE
SIGNAL/NOISE RATIO
INPUT OVERLOAD
SUPPLY
DIMENSIONS

20 Hz to 20 kHz x 1dB
Less than .1% (typically .07%)
100mV /100K ohms For an
100mV/ 100K ohms output

P. U . 3.5mV/ 50X

Within ± 1 dB' from 20Hz to
20kHz
15dBs at 75Hz

+10-20dBs at 15kHz
Better than 65dBs (all inputs)
Better than 26dBs (all inputs)
35 to 75V
300x 90x 33mm (less

controls)

The PA200 is basically our popular PA100 Modifications have been made to make it compatible with the higher output AL120 and AL250
amplifiers

STANDS
GOOSENECK CHROME FLEXIBLE HOLDERS
Length 320mm o/n 1333. 52.40 +121/2% VAT. P&P 30p.
Length 515min. o/n 1334. E3.40 +121/2% VAT. P&P 30p
FLOOR S - Heavy chrome, Stow -away feet with rubber ends for
maximum stability. Draws to a height of 5' maximum o/n 1335. 0.00
+121/2% VAT, P&P 85p
BOOM ARM for use with the above stand. Heavy chromed metal, it gives 30"
teach horn the stand o/n 1337. E11.00 +121/296 VAT P&P 70p

WINDSHIELD COVERS
0/n 1531 Medium per pair E1.20 +1215% VAT P&P 35p o n 1332
Large per pair 61.60 +121/2% VAT P&P 35p.

HEADPHONES
A top quality headphone wiih cushioned earpads and
headband Separate balance volume controls Stereo or
mono switch Impedance 8ohms Frequency 30-
18.000HT o /n 884 E8.70 + 121/2% VAT P&P 70p
A brilliant compromise between price and performance.
Superb stereo reproduction for the newcomer to Hi-Fi
Impedance Bohms Frequency 30-15 000HT o n 885
54.40 +121/2% VAT P&P 50p

BIB
HI-FI ACCESSORIES

Pseelel Trneking GROOV KLEEN
The very latest in automatic record cleaning Designed to
suit all modern single play decks Simple to fit it is
extremely efficient Complete with two types of base and
three height extensions o n 8101 E3.68 +&o. VAT
P&P 35p

Commas Tape Editing Kit
Enables cassette tapes to be edged and pained easily
quickly and accurately Krl comprises Tape Splicer ri

.3 2mml 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 n n 811
E2.40 +8%. VAT P&P 35p
GROOV-STAT
The BIB Grocu Stet static reducer neutralises the static
harge on records and other plastic surfaces o 'n 8103

E5.46 +8% VAT PAP 35p
Comma Haad Cleaner
F ssenhal for cleaning of rape heads capstans and rollers
Pack contains Tape Head Applicator and tape head polisher
lools Plus bottle of special formula cleaning fluid and full
.iriaructions din 831 £0.511 +12,S% VAT P&P 35p

ADAPTORS
AC -DC enables a large range of battery powered radios. recorders, calculators to be
run off the mains (220.240V A C.). Switcheble for 6, 7 5 or 9 volts. Current rating
2.500mA Polarity reversing switch. Universal plug incorporated. o/n 137 E3.95
+121/2% VAT. P&P 35p.

DC -DC for use in all cars, boats. etc with pos or neg. earth for a regulated output of
6. 2 5 or 9 volts D C at 1A max For radios. recorders. etc o/n 138 E2.80
+ 121/2% VAT P&P 32p

CROSSOVER NETWORKS
2 -WAY channels for high and low frequencies to correct speakers - high to
tweeters. low to woofers Complete with instructions. Frequency 3,000Hz o
1904 E1.10 + 121/2% VAT P&P 35P

2 -WAY for Bohm speakers up to 30 watts Frequency 3kHz 0/n 1905 E1.66
 111/2% VAT P&P 35p

3 -WAY for Bohm speakers up to 30 wens. Frequency 800Hz and 4 5kHT n

1906 E2.95 +121/2% VAT P&P 35p

AUDIO LEADS
107 FM Indoor Ribbon Aerial
113 3.5mm Jack plug to 3.5mm Sack plug. Length 1.5m
114 5 pin DIN plug to 3.5mm Jack connected to pins 3 & 5.

Length 1.5m
115 5 pin DIN plug to 3.5mm Jack connected to pins 1 & 4

116 CUrrgatehria11.5eTtension Screened insulated lead Fitted plug
ski

117
metres

connecting lead for ussene recorders & radios 2

118 5 pin DIN phono plug to stereo headphone rack socket
119 2+2 pin DIN plugs to stereo rack socket with attenuation

network for stereo headphones Length 0.2m E0.110*
120 Car stereo connector. Variable geometry plug to fit most car cassette. 8

track cartridge & combination units. Supplied with in -line fused power
lead and instructions E0.60'

123 5.6m Coiled Guitar Lead Mono Jack Plug to Mono Jack Plug
BLACK f 1.50'

124 3 pin DIN plug to 3 pin DIN plug. Length 1.5m E0.75'
125 5 pin DIN plug to 5 pin DIN plug Length 1 5m E0.75'
128 5 pin DIN plug to Tinned open end. Length 1.5m
127 5 pm DIN plug to 4 Phono Plugs All colour coded. Length

1 5m
128 5 pin DIN plug to 5 pin DIN socket Length 1 5m

80129 5 pin DIN plug to 5 pin DIN plug mirror image. Length 1 5m E£01..05'.

130 2 pin DIN plug to 2 pin DIN in -line socket Length 5m E0.68'
131 5 pin DIN plug to 3 pin DIN plug 1 & 4 and 3 & 5 Length

1 5m
E£00i9683:132 2 pin DIN plug to 2 pin DIN socket Length 10m

133 5 pin DIN plug to 2 phono plugs Connected pins 3 & 5
Length 1 5m E0.75'

134 5 pin DIN plug to 2 phono sockets Connected pins 3 & 5
Length 23cm E0.68'

135 5 pin DIN socket to 2 phono plugs Connected pins 3 & 5.
Length 23cm E0.68'

136 Coiled stereo headphone extension lead Black Length her E1.75'
178 A C mains lead for calculators etc 00.45'

E0.60'
E0.75'

E0.85'

E0.85'

E1.10'

E0.68'
E1.05'

CASES
TEAK 30 designed mainly for use with our stereo 30 Audio System but has proved
very helpful to home constructors. Fined with solid uncut front and back o r n 139
E5.45 + 171/2% VAT P&P 70p

TEAK 60 for use was AL60/ MK80 Audio Kit Useful for the home constructor
,thuhng an amplifier sleeve - has no front or beck panel corn 140 E7.00

2 .n,r. VAT P&P 85p
DEPT. ET11, P.O. Box 6, Ware,
Herts.



AUDIO KITS OF DISTINCTION FROM POWERTRAN

DE LUXE EASY TO BUILD LINSLEY-HOOD
75W 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 construction'
delightfully straightforward. The design was published in Hi-Fi News and Record Review and
features include rumble filter. variable scratch filter, versatile tone controls and tape
monitoring whilst distortion is less than 0.01%.

cabinet size 18.3" x 12.7" x 3.1".

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.

cabinet size 18.3" x 12.7" x 3.1".

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

cabinet size 18.3" X 12.7" X 3.1"

T20 + 20 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 E38.40 + VAT

cabinet size 15.5" x 6.7" x 2.8".

WWII TUNER £47.70 + VAT

cabinet size 15.5" x 6.7" x 2.8".

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 130 + 30 amplifiers.

This cost reduced model of our highly successful Wireless World FM Tuner kit was designed to
complement the T20 + 20 and T30 + 30 amplifiers and the cabinet size, front panel format
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).

cabinet size 15.5" x 6.7" X 2.8".

COMPLETE KITS: Our complete kits really are complete. All of the protects shown on this page -are supplied with fully finished metalwork, ready assembled high quality teak veneer

cabinet cables. nuts. bolts. etc., and full instructions - in fact everything!

All of the kits shown on this page are available as separate packs (except the Powertran SFMT Tuner) for those customers who wish to spreadtheir 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 February 28th. 1979. It ETI
January. 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 121/2% surcharge for VAT' (i.e. add Ye to the price).
No charge is made for carrier. '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
(0264) 64455
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news digest
FLEET OF FOOT?

For all us kiddies (anyone
who isn't - please leave
now) this is a good idea.
Those nasty sneaky MPUs
have invaded our nice
little game of Battleships.
Based on a TMS 1000 the
unit contains enough

RAM to hold the board as
seen by both players, and
make appropriate noises
at time of defeat or victory
or whatever. Nice explo-
sion sound effects etc too.
And what's more it's
British designed - which

                

is a distinct recommenda-
tion and selling well in
America - which isn't.
Price £29 or thereabouts.
AID, 10 RATHBONE
PLACE, LONDON WI P
2DN.

NOT A TRACE OF
GREED

Two new oscilloscopes for
.the home constructor,
from the Scopex stable.
Called the Calscope 6 and
Calscope 10 they are prob-
ably indicative of the fact
the home market is of
growing importance to
manufacturers. Specs. be-
low.

Calscope 6: - single trace:
sensitivity range 50mV
to 50V per cm/in 12
ranges: Bandwidth
6MHz: time base range 1
and to 100 ms per cm.
Time base triggering is
claimed to be particu-
larly good. Price £162.

Calscope 10:- dual trace:
10mV sensitivity: band-
width 10MHz (display-
able across full screen
size): time base range
200ns to 100 ms: accu-
racy 3% all ranges. Price
£219.

Both available from
Maplin and Marshall both
of whom you should know
already.

PEDIGREE CATS

Electronic Brokers -
superb range of second
hand hardware that
should interest most
small firms and not a
few individuals. Much
new equipment is also
included, and although
the cost is high at £1 to
private individuals com-
panies can get it free!

Not fair this world is it?
ELECTRONIC
BROKERS, 4a PAN-
CRAS ROAD, LONDON
NWI 2GB.

Ace Electronics - good
range of components.
Poorly produced catalo-
gue but it is free, and
adequate, and contains
some nice little kits
amongst other things
worth sending for

ACE MAILTRONIX
TOOTAL STREET,
WAKEFIELD, W.
YORKS.

PUT THESE TO
GOOD USE

Some new PUTs (at last),
and in different packages
too. The MEU21 and
2N6028 are intended for
use in long internal timers
and such and have low
leakage (100nA max).

The MEU22 (and
2N6027) are general pur-
pose types. All have specs
of: 150nA peak point cur-
rent (2N6028), low forward
voltage (1V5 for 50mA
IFwD) and high pulse out-
put voltage (6V minimum)
MICRO ELECTRONICS
LTD, YORK HOUSE,
EMPIRE WAY, WEM-
BLEY, MIDDX.
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ambit_ international
Production of the new catalogue has been held up for a few weeks since we have
just been appointed as distributors for two of the most exciting ranges of radio --
components products yet The Micrometals range of iron dust torroids cores and
formers, and the OKI range of VLSI for digital frequency displays for receivers.
We apologize for any inconvenience, but these two ranges are really worth the wait,
and include some products you will find hard to believe, like the MSM5523 IC, an
IC with less than ten external components that gives AM frequency readout to IkHz
from LW to 39.999MHz, FM frequency readout in 100kHz steps (all usual IF
offsets programmable by diodes), a 24 hour format clock with 12 hour display,
independent on and off timers, time signals on the hours, stopwatch facility and
a sleep timer. This costs £14 with its timebase crystal, and makes all that has gone
before an expensive and time wasting excercise. Rather like the way the Intersil
ICM7216 has revolutionized the instrument counter market. (See the OSTS ad.)
And those of you familiar with Amidon and IG dust torroids, favoured.in many
new RF designs, will be pleased to know Ambit will be stocking a broad range of
the Micrometals types for applications from EMI filters to RF PA stages.
01(1 frequency counter ICs: details in cat2
MSM5523 for CA LEDs with RHDP such

as END507 E14 inc trial
MSM5525 for 32. digit LCD AM/FM with

direct segment drive. no clock
or timers Ell inc mai

Other types for fluorescent displays etc OA

Other new semiconductor additions:
1(84437 pilot cancel mpx decoder 4.35
1(84438 muting stereo preamp 2.22
HA 1370 supercedes TDA2020 2.99
TDA1090 HiFi AM/FM 3.35
TDA1220 low cost AM/FM 1.45

PRICES DOWN ON VMOS: as expected, this
new technology in power transistors is getting
cheaper. 120v comp pairs /100W for £10.00
Price reduction on CA3189E ....now E2.20
New varicaps: to add to the biggest range
KV1211 2.9v bias to tune MW, like the

KV1210, but a double diode E1 75
New pilot tone filters from TOKO
208BLR series. individual per channel with a
26/38kHz version for pilot cancel decoder
applications. Flat to 15kHz E0.90
New crystal filter for amateur NBFM
TOY() 10M4B1 with over 90dB adjacent ch.
rejection for 2m NBFM, 10.7MHz £14
New ceramic IF filters for 455kHz
CFM455H 6kHz/6dlit. 15k Hz max /60dB -
ideal for MC3357 etc. E10,

A brief summary of some of our range of ICs:
TDA1062/1 95; TDA1083/1.95; HA1197/E1.40
CA3123E/E1.40; TBA651 /E1.81; CA3089/1.94
HA1137/12.20, MC1310/E2.20; HA1196/E3.95
KB4424/E2.75; KB4423/E2.53;SD6000/0.75
KB4412/E2.55; KB4413/E2 75; K 84417/12.55
MC1495L/E6.86'; MC1496P/E1.25
LM381N/E1.81; LM1303/£0.99; ULN2283B/
E1.00. LM380N/E1, TBA810AS/E1.09
TCA940E/E1.80; TDA2002/E1.95;
ICL8038CC/E4.50.; NE566/E2.50"; NE567/
E2.50', NE560B/E3.50; NE5618/E3.50;
NE562B/E3.50'; NE565A/E2.50'
SEE THE OSTS ADVERT FOR CMOS/TTL
REGULATORS, OPTO DISPLAYS, and other
types of linear device.

Some transistors for RF specifically:
BF256LB/0.34; 40822/0.43'; 40823/0.51
40673/0.55' 8E900/961/0 80'; 8E960/1.60'
8F224/0.22; 13E274/0.18; 13E195/0.18;
8E240/0.22; 8E241/0.22; 8136210.70;
13E479/0.86; 8E679S/0.70; BFV90/0.90

PIN and other Varicap diodes:
BA102/0.30; BA121/0 30; ITT210/0.30
6E1104B/0.40; MVAM2/E1.48; MVAM115/
E1.05; MVAM125/1.05; KV1210/E2.75
BA479/0.35. TDA1061 /0.95; BA182/0.21
METER MADE low cost panel meters
3 x 930 series with blanks and dry transfer
sheet of scales and ledgends for £12.5

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

* Exceptionally high performance - exceptionally straightforward assembly
* Baseboard and plugin construction. Future circuit developments will readily

plug in, to keep the MkIll at the forefront of technical achievement
* Venous 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 Mkt!! 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 pre amp  not simply dancing according to vol level

- * Backed with the usual Ambit expertise and technical capacity in audio

The PW Dorchester-LW,MW,SW,11 FM stereo tuner

In much the same way as we have swephaway the 'old technology' in frequency/timer
counters - with the OKI and Intersil single IC counters, we now offer a single IC "All Band"
radio tuner. Don't confuse this one chip radio with things like the ZN414 - for this is a
genuine superhet receiver with a mechanical AM IF filter, and ceramic IF filters for FM.
The AM section employs a balanced input mixer section, covering all broadcast bands plus
a BFO and MOSFET product decetor for SSB/CW though at this price, the tuner is not
intended as a "communications receiver" - although we know of many lesser designs that
make that claim. The AM sensitivity is nevertheless better than 5uV, and FM sensitivity
is 1.2uV for 30dB S/N. As a multiband broadcast superhet receiver, it is a unique constructor
project that fulfills the requests we very frequently get for a general coverage circuit that
isn't over complicated. The set has CA3089E FM performance. with mute etc.. and a PLL
stereo decoder with full pilot tone filtering.
The tuner board  with "on board" PCB mounted switching, all components etc : £33.00
The ease/cabinet with PSU, meter and mechanics etc £25.00
An SAE for.full details please. See the feature article in Practical Wireless (Dec/Jan)

TERMS etc: CWO please, VAT on Ambit Items is generally 12%%, except where marked 11.
Catalogue part 1:45p, part 2 50p all inclusive. Postage 25p per order, carriage on tuner kin
E3. Phone Brentwood 102771 216u29/227050 9am.7pm. Callers welcome inc. Saturdays . 2 Gresham Road, Brentwood, Essex.

COSTS
MOOD cm
4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053
4051
4055

17p
17p
17p

109p
189
809
sap
580
17p
17p
55p
52p
80p
80p
60p
93p
82p
909
17p
76p
17p

1800
55p
72p

1000
580

250p
100p
145p
200p
120p
2500
1000
105p
2500
83p
900
85p
85p
800

1500
130p
99p
60p
55p
55p
659
669
659

120p
1350

4059
4060
4063
4066
4067
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4061
4082
4085
4086
4089
4093
4094
4096
4097
4098
4099
4160
4161
4162
4163
4174
4175
4194
4501
4502
4503
4506
4507
4508
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521

563p
115p
109p
53p

4009
25p
20p
20p
20p
20p
20p
20p
90p
20p
20p
20p
20p
82p
82p

150p
50p

1900
105p
372p
1100
122P
90p
90p
90p
909

104p
95p
95p
23p
91p
69p
51p
55p

248p
99p

1499
98p

206p
260p
3009
125p
3829
103p
57p

109p
236p

Since AMBIT
electronic com
and amateur e

05
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

uced the "One Stop Technology Shop" to our service, we have been pleased to see just how many users of

ts 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.

Micromarket
PRICES

SLASHED

introd

ponen
lectro

149P
157p
102p
141p
90p

101p
1250
610p
380p
1509
110p
141p
174p
3999
440p
1539

77p
386p
117p
388p
218p
65p

.530p
159p
28Ip
3039

25p
6000
319p
164p

84p
63p

100p

BIMOS
CA3130E
CA31307
CA3140 E
CA31407
CA3160E
CA3160T
Op amps
LM3014H
LM301AN
LM308H
LM308N
LM318H
LM318N

6800 series
6800P 6.50
6820P E6
6850P 2.75
6810P E4
6852 3.65
8080 series

8080 6.30
8212 2.30

8216 1.95
8224 3.50
8228 4.78
8251 6.25
8255 5,40
MEMORIES
2102 Et 70
2112 [300
2513 1750
4027 15.78

2114 (10
2708 C10.55

Development
MEK6800 E220
TK80 £306
AMI, Signetics
TI, Intend.
Harris elic. 04

Voltage Regs
NEW LOW PRICES '

7800 series UC TO220 package 1 A all 95p
7900 series UC T0220 package 1 A all Et
78MUC series T0220 package 1/2A all 90p
78LCP series T092 100mA all 35p
L200 up to 3A/adjustable V&A 195p
78MGT2C champ adjustable volts 175p
79MGT2C 1/2amp adjustable volts 175p
723C precision controller 65p
MAINS FILTERS FOR NOISE/RFI etc
1 amp in IEC connector E4.83
5 amp in 'wire in' case £3.87
NE550A 73p

84p
90p
35p
72p
90p
99P

67p
30p

121p
97p

279p
224p

66p
LM348N 186p
LM3900N 609
709HC to5 649
709PC 4,1 36p
710HC to5 65p
710PC dil 59p
723CN 659
741CH 105 669
741CN 8d,i 279
747CN 70p
748CN 36p
NE5317 12Cp
NE531N 105p

LM339N

OPTO 7 seg display

0.43" High Efficiency HP:
5082. 7650 red CA
5082 7653 red CC
5082. 7660 yellow CA ,
5082 7663 yellow CC
5082 7670 green CA
5082. 7673 green CC

0.3" Standard HP
5082 7730 red CA
5082 7740 red CC
0.5" Fairchild
END500 red CC 150p
END507 red CA 150p

1147p

TERMS: CWO pee., VAT to be dded at 8% (inlandl, pp 25p per orde . When ordering from the
OSTS and Amb t - a single combined remittance and pp charge is suffi ient. Account details OA.

2 Gresham Road, Brentwood, Essex.

TTL :Standard Rim LP Monk',
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'
13 20
13 20
14 20
14 20
14 24
18 26
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
B2
56

17
17
17
17

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
7460
7463
74 70
7472
7473
74 74
7475
7476
7478
7480
7481
7482
7483A
7484
7485
7486
7489
7490
7491
7492
7493
7494
7495A
7496
7497
74100
74104
74105
74107
74109
74110
74111
74112
74113
74114
74116
74118
74119
74120
74121
74122
74123
74124
74125

'N"LSN'
35 24
17

28
28
32
27
38
37

48
86
69

97
104

205
33
76
38
32
78
65
58

185
119
63
62
32
63
54
68
88

198
83

119
115

25
06
48

38

38
40

99
00

90
110

78
99

99
120

38
38

38
38

44

SEE THE
AMBIT AD TOO!

LSN' 'N"LSN'
74126 57 44 74185 134
74128 74 74188 175
74132 73 78 74190 115 92
74133 29 74191
74136 40 74192 105 180
74138 60 74193 105 180
74139 60 74194 105 187
74141 56 74195 95 137
74142 265 74196 99 110
74143 312 74197 85 110
74144 312 74198 150
74145 65 74199 160
74147 175 74248
74148 109 74249
74150 99 74251 90
74151 64 84 74253
74153 64 54 74257
74154 96 74258
74155 54 74259
74156 80 74260

74261
74266

210 74273
82 130 74275
92 78 74279
92 130 74283
92 78 74290

104 74293 95
105 74295 120

74298 100
74324 157
74325 242
74326 247
74327 237
74352 100
74353 111

74362 715
74365 49

74368
74367
74366

9
350 74373 77

74374 77
74375 60

74157 67
74158
74159
74160
74161
74162
74163
74164
74165
74166
74167 20
74168
74169
74170 230
70172 625
74173 170
74174 87
74175 87
74176 75
74177 78
74180 85
74181 165
74182 160
74183
74184 135

110
110
55
60

200
200

120
110

210

74377
74378
74379
74386
74390
74395
74396
74398
74399
74445

LSN
124

93
130

37
140
139
133
180
150
92

74447 90
74490 140

90 74668 110
74670 24993

105
108
153
420
153

353:0
124
312

52
120
90

MISCELLENY
NE555 309
NE556 78p
NE558 180p
ICM7217 9509
ICM7208 1495p
ICL7106CP -
LCD DVM IC

955p
LCD DVM KIT

7480p
3Y: digit LCD
display 1150p
ICL7107 LED
DVM kit 2065p
ICM7216  8 digit
10MHz DFM/
timer £19.82
floc LED C.Cath)
SCALAR ICs
8629 150MHz
divide by 100

420p
5H90DC 760p

11C90DC 14009
:618 nevvdivide
by 100 or 10
for 120/60MHz

4509

The ICL721613 PI is still the cheapest way to make a ful 8 digit/ 10MHz frequent counter/timer,
and with 10 external components display - it is also one of t e simplest. For £19 82, it takes a
lot of beating. The mains filters have been extended now to in lude a 6amp IEC version at £5.10,
and with the amount of electronic noise on the average supply (next door's fridge, for instance) it
is a really worthwhile addition to any sensitive equipment. LPSN TTL now includes many more
of latest types, all of course are absolutely prime first quality types. And don t forget our range
of OPTO displays includes Hewlett Package high efficiency 0.43" types in all colours  renowned
as the finest quality in the market. For other types of component discrete LEDs, radio and audio
devices, tuner modules, kits etc., see our other advertisement for more details - or sand for the
AMBIT catalogue system. Part one 145p) includes details of our background 'standard' items, and
the new part two includes all the latest introductions and developments, plus a rundown on OSTS.
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PROM -IN -AID TIME

Micro -men take note. The
Prombix 12 can wipe out
twelve PROMs at once
with variable erase time
with safety interlock.
Priced at £59.00 all inc.
Should be of interest to

      

small firms and rich en-
thusiasts.
GP INDUSTRIAL ELEC-
TRONICS, SKARDON
WORKS, SKARDON
PLACE, NORTH HILL,
PLYMOUTH PL4 8EZ.

GETTING INTO PRINT

A low cost printer is an-
nounced by Kimberley
Business Records giving
A low cost printer is an-
nounced by Kimberley
Business Records giving
good quality output. This
will allow the expansion of
many home systems into
the extensive field of word
processing, and God help
you then! A standard lever
operated R typewriter
mechanism has been used,
driven by 240V solenoids.

Designed for parallel
data input with handshake
control, ASCII coding is

accepted for the 88 cha-
racters available operating
at a speed of 8 CAPS
from a standard peri-
pheral interface. It is sup-
plied fully built and cased
at £200 (including carriage
and VAT). Alternatively as
a print mechanism only,
requiring all power other
than 240V, case, and TTL
logic to be added, the cost
is £160.

KIMBERLEY BUSINESS
RECORDS. 2, HARTING-
TON ROAD, GOSPORT,
HANTS, P012 3AG.

We GM supply Printed Circuit Boards and components for the RTTY Video
Display published by G3PLX in "Radio Communication".

This video display unit is designed to be an all -electronic replacement for a Teleprinter.
and therefore does not suffer its disadvantages - bulk. unreliability and noise.

The basic function is to take Murray Code - either from a Terminal Unit (on receive) or
from a Keyboard - and produce a complete TV signal. This signal may be fed into a
monitor or modulated and fed into the aerial of an ordinary domestic TV set. The resulting
display is a page of 24 lines of up to 40 characters. It may also be used (with its keyboard)

to send fully encoded Murray Code signals for transmit purposes.
Hundreds of these units have been built, with very little trouble, and the pleasures
and fascination of RTTY operation are now being experienced by more and more
amateurs. Listeners, too, find it very interesting to be able to read international
news and other transmissions without the inconvenience of the mechanical

teleprinter.
Kit price from £83.55 - send SAE for details.

Introducing the most comprehensive
R.T.T.Y. TERMINAL UNIT you can, or

indeed, need ever buy -
THE CATRONICS CT100
R.T.T.Y. TERMINAL UNIT

INPUTS for:
Audio FSK signal in
Data in from V.D.U. (e.g. G3PLX)
TTY Keyboard or Tape Reader

OUTPUTS for:
V.D.U. or other TTL compatible equipment
TTY Magnet - single or double current
AFSK to drive Transmitter

Featuring a unique digitally controlled "Autoprint" circuit which is a superior
replacement for the "Antispace" and -Autostart- facilities found on some other terminal
units. The terminal will ignore most CW and phone signals but will respond to a correct
RTTY signal. Tuning correctly into an RTTY signal is made simple with a single

"correctly tuned" LED plus an additional "Mark frequency" indicator.
The FSK demodulator circuit utilises a special ' state-of-the-art" system to give excellent

performance and stability at low cost.
The teleprinter interface unit incorporates electronic "de -bounce- circuitry to eliminate

spurious switching from the Keyboard

UNITS ARE AS FOLLOWS:
CT100. Receive only RTTY Terminal Unit housed in attractively styled metal cabinet
approx 9 by 7 by 21/2in., with integral mains power supply. E71.00
CT101. Receive Unit + Hi -stability AFSK oscillator for transmission purposes. E79.00
CT102. Receive Unit + Teleprinter interface unit. E80.00
CT103. Complete terminal unit for reception and transmission with facilities for
connection to Telepi inter E88.00

ADD £3 for Securicor delivery

Otiatronics NEW
KEYBOARD KIT

Catronics Ltd. are proud to announce the introduction of the
world's first modular Keyboard Kit available to the home

constructor!
The printed circuit board is designed to take a maximum of 70 keys but may be assembled

with a smaller number of keys for a simpler keyboard.
The board is not dedicated to any specific coding, allowing it to be used for any project
whether it requires ASCII, Baudot or any other code This makes it suitable for many

projects including

E.T.I. - System 68 MPU (54 keys)
Auto morse sender, etc.

hr. Keyswitches themselves are single pole push -to -make type and require no extra
mechanical mounting arrangements.

A legend sheet is provided with each kit enabling the constructor to label the
keys to suit individual requirements.

Catronics price: Kit for 70 station Keyboard: £29.00
Please add 50p for post and packing

All prices INCLUDE VAT at current rates
Send SAE for FREE PRICE LIST or 45p and large (A4) 18 7/2 p

SAE for copy of our Data Catalogue.

(DEPT
951)

CATRONICS LTD.
COMMUNICATIONS HOUSE
20 WALLINGTON SQUARE

WALLINGTON, SURREY SM6 8RG
Tel. 01-669 6700. Open Mon. -Fri. Also Sat. a.m.
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WATFORD ELECTRONICS
33/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND

MAIL ORDER, CALLERS WELCOME.
Tel. Watford 40588/9.

*. To the rest add
VATEoport orders no VAT. Applicable to U.K. Customers only. Unless suited otherwise, all
pnee. are wreluswe of VAT. Please add 8% to dews. marked
121/2%.

We stock thousands mon items. It pays to visit us. We ere situated behind Wetford Football Ground.
Nearest Underground/BR Station: Watford High Street. Open Monday to Saturday. Amp,* Free Car
Parking sp.. evilable.

TRANSISTORS
AC107*
AC117*
AC125*
AC116*
AC127*
AC128*
AC141*

ALL DEVICES C. AND FULLY GUARANTEED. ORDERS AC141K*
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH /CHEQUE/ AC142*
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY AC187*
WELCOME. P&P ADD 30p' TO ALL ORDERS UNDER E1 0. OVERSEAS ORDERS tiAC18187*
POSTAGE AT COST. AIR /SURFACE. SEND 50p FOR OUR CATALOGUE.

ACY18
ACY19
ACY20
ACY21

AACYCY2282

ACY39
ACY41
ACY44
AD149*
AD161*
AD162*
AF106*
AF114*
AF115*
AM 16*
AF117*
AF118*
AF121*
AF124*
AF125*
AF 1 26*
AF127*
AF139*
AF178*
AF180*

OPTO
AF186*

ELECTRONICS *
AF239*

LEDs plus Clips
AFZ11

TIL211 Gm 1119

ASY26*TIL209 Red 13p

TIL212 Yellow 22p AS

AAsySY5027:

2 Red ASZ21
2 Amber Green Eci 07*

POLYESTER CAPACITORS: Axial lead type. (Values are in F)
400V: 0-001 0-0015. 0-0022. 0-0033 7p; 0-0047. 0-0068, 0-01. 0-015, 0-018 9P; 0.022. 0-033.
1 Op, 0-047. 0-068 145; 0.1, 15p; 0-15.0-22. 22p; 0-33. 0-47 395; 0-68 455.
160V: 0-039. 0-15. 0-22 11p; 0-33, 0-47 195; 0-68. 1-0 22p; 1-525p; 2.2 32p. 4-7 48p.
DUBILIER: 1000V: 0-01. 0-015 20p; 0-02222p; 0-04726p; 0-1 Up; 0-47 48p.

POLYESTER RADIAL LEAD (Values in if F). 250V: FEED THROUGH
0.01 0-015. 0-022. 0-027 5p; 0.033. 0-047. 0-068, 0-1 7p; 0.15 11p; 0-22. 0.33 CAPACITORS
13p; 0-47 15p; 0-68 111p; 1-0 249; 1-5 27p; 2-2 31p. 1000pF / 350V SP

ELECTROLYTIC CAPACITORS: Axial lead type (Values are in p F).
63V: 0-47, 1-0, 1-5, 2-2, 2.5, 3.3, 4-7. 6-13. 8. 10. 15. 22, Sp; 47. 32, 50. 11p; 63. 100. 27p; 50V; 50.
100. 220. 255; 470, 50p; 1000.68p; 40V: 22. 33, 7p; 100. 11p; 2200. 3300. 112p; 4700, 645; 35V: 10
33, 75; 330, 470.32p; 1000.49p; 25V: 10. 22. 47.6p; 80. 100, 160. Bp; 220. 250, 135; 470. 640, 265;
1000, 27p; 1500. 30p; 2000. 349; 3300. 58p; 4700 114p; 16V: 10, 40, 47.68. 7p; 100. 125. 8p; 220.
330, 149; 470. 16p; 1000. 1500. 20p; 2200. 349; 10V: 100. Sp; 640, 10p; 1000. 14p.
TAG -END TYPE: 70V: 2000. 911p; 4700. 121p; 50V: 10.000. 2555; 40V: 2500. 1115p; 3300. 4700. 70p;
15 000450p. 25V: 4700 48p) 2700 37p; 325V: 200+100+ 50+ 100 190p.

M READ CAPACITORS
35V: 0 1p F. 0-22, 0-33. 0.47, 0.68.
1-0. 2.20E. 3-3. 4.7. 6-8 25V: 1-5, 10
20V: 1-5. 164: 10pF 139 each
16V: 22 255. 47p F. 100 40p.
10V: 220F, 33 IV: 47. 68, 100 3V:
68. 1000 F 20p each.

POTENTIOMETERS (AB or EG EN)
Carbon Track. 'kW Log & VAN Linear values
5000 1K0 & 2K)) (lm. only) Single gang

27p
51(0.2510 single gang 27p
5K0-2540 single gang D /P switch 1105
51(0-2M0 dual gang stereo 70p

MYLAR FILM CAPACITORS
100V: 6001, 0002, 0-005. 0.01oF fp
0-015, 0-02. 0.04, 0-05. 0-0565F 7p
0 0-2 119.110V: 0.475F lip
CERAMIC CAPACITORS SOV
Rowe: 0-5pF to 10.000pF 3p
0-015p F. 0-022p F, 0-033p F 40
0 0470 F 4p. 0.1.0IP.

SLIDER POTENTIOMETERS
0-25W log and linear values 60mm
5100500K0 single gang 70p
10107500K° dual gang SOp
Self Stick Graduated Bezels 22p

SILVER MICA Nokias m pF) 3-3. 4.7.
6-8. 10, 12, 18, 22, 33, 47. 50. 68, 75.
82.85, 100, 120, 150, 220 'peach
250, 300, 330. 36C 390,
600,820 16p each
1000 1800. 2000, 2200 20p each

POLYSTYRENE CAPACITORS:
10pF io 1nF Itp; 1 5nF to 47nF 10p

PRESET POTENTIOMETERS
0 1W 500 -5M0 Miniature Vertical &Ho ito tatSp
0.25W 1000 -3-3MQ horn larger 105
0-25W 2000-4-7M0 Vert 100

MINIATURE TYPE TRIMMERS
2 5.6pF 1001 10-40pF 22p
5-25pF 5-45pF 60pF 88pF 30p
COMPRESSION TRIMMERS
3 40pF 10-80pF 15-190pF
100-500pF

25p
45p

RESISTORS - Erie make 5% Carbon
Miniature High Stability, Low noise

RANGE VAL 1.99 100+
KW 2.20.4.7M E24 1.55 15
NW 2.20-4.7M E12 2p 1.55
1W 2.20-10M E12 5p 4p
2% Metal Film 100-1 M0 by 4p
1%0 SW 510-1M E24 10p Bp
100+ price applies to Resistors of each
type not mixed values

GAS & SMOKE Detectors*
TGS 8118813 415p*

THERMISTORS: VA 1034 1039,
1040 1055. 1056 1058 1066 1067.
1098 1100 205 each.

JACKSONS VARIABLE CAPACITORS
Dielectric 0 2 365pF with low
100: 300pF 1405 motion Drive 325p
500pF 165p 00 208 I 176 2855
6 1 Ball Drive with slow
45117DAF 1155* motion drive 326p
Dial Drive 4183 C1304-5pF 10 15
6 1.36 1 6505* 25 50pF 175p*
Drum 54inm 30p* 100. 150pF 215p*
0.1-365pF 2455 'L' 3x310pF 4955
00 1 365pF 276p 00-3x25pF 430p

DENCO COILS
DP' VALVE TYPE

Range 1-5 ETYMA
865

6.7 EI,Y.R 755
1.5 Green 92p
'T 1.513.Y,R.W 93p
B9A Valve Holder

255

RDT2 925
RFC 5 chokes 915
RFC 7 (19r.01) 965
1E313/14/15/16.
17 115p
1E718/1 6 99p
1FT 18/466 1055
TOC1 84p
MW5FR 82p
MW /LW 5FR 1035

RF CHOKES
10H. 4.7. 10. 22. 33. 47. 100 100 '470
750. 1m1-1. 2.5. 5. 10 35p med.
43rnH 100 SOP1IPPB

VEROBOAFID* 01 015 0 1 5
(copper clad) (plain)

2% x Ur 4Ip 33p 22p
216.5 49p 455 285
VA * 3)5 49p 45p -
3% x5 58p 60p 39p
27h a 17 1529 121p 78p
3% x 17 195p 163p 107p
43/4 . 17 252p - 165p
Pkt of 35 pins 30)
Spot face cutter 85p
Pm msemon ,001 99p

DIODES

AA119 15
AAZ15 15
BY100 24
81126 14
80127 14
CR033 157
059 75
0A47 1

0A70
0A79 1

0A81
0A85 1

0A90
0A91
0595
0A200
0A202
5914
N414
54001/2*
N4003*
54004/5*
54006/7*
N4148
S44 20
3A,I00v* 16
3A/4000* 20
34/600V* 27
34/1000V*

30
64 600V 50

1A:100V
1A/200V
1A/4000
1A/600V
2A/50V
24/100V
2A/200V
2A/400V
2A/6000
4A /100V
44/200V
4A/400V
4A/600V
4A/800V
HA /100V
6A/2000
6A/4000
BY164
VM18 OIL

*BRIDGE
RECTIFIERS
(plastic case) p

20
22
25
29
34
35
44
46
53
65
72
75
79

105
120
73
78
85
56
40

ZENERS
Range 2V7 to
39V 400mW

Speech
Range 3V3 to
33V 1 3W

17p sech

NOISE
Z5J 160

VERO WIRING PEN*
Plus Spool 325p

Spare spool (wee) 80p* Combs 7p each

FERRIC CHLORIDE*
1 IL baq Anhydro, 65p + 309 p. & p.

VARICAPS
MVAM2 135
MVAM 115

BA102
68104
BB1058
66106

120
25
40
40
40

DALO ETCH RESIST PEN* a spate tip
75p

COPPER CLAD BOARDS*
Fibre Single- Double- SRBP
Glass sided sided 7 5 x7 5
6 .6 75p 9017 60p
6 x12 130p 175p

DIL SOCKETS* Low Profile (TEXAS)
8 pin 10p: 14 inn 12p: 16 pin 13p; 18 pin

20p; 10 pin 27p; 22 pin 30p; 24 pin 30p:
28 pin 42p; 40 pin 555. 60 pin 249p.

SOLDERCON PINS*
s100 pm, 50p; 1000 inns 4009

ThIACS*
3A100V 48
3A200V 49
3A400V 50
851000 54
8A400V 64
8A800V 105

I 2A100V 60
124400V 70
16A1000 95
16A400V 105
16A500V 150
7548000 295
40669 95

SCRs*
Thyristors
1A50V 38
1A100V 42
1A200V 47
14400V 52
1A600V 70
541000 32
7A300V 35
8A300V 48
8A600V 43
8A500V 58
8A600V 85
12A300V 59
12A500V 92
80106 150
C106D 38
TIC44 25
TIC45 45
254444 140
255060 28
25 5062 30
255064 35

DIAC*
ST .1 25

Yellow
Spare Clips

It BC10713*
LS400 ..7...._57 88CC10°886**
00CRPp67;

._.`, BC 108C*
rP.. BC109*

ORP12
255777 45P..

BC1098*p Kim,*
7 Segment Displays Bc .113
TIL307
TIL312 3 CA .10755 Pp BC115
TIL313 .3 CC 105p

BC114

TIL321 .5 CA 115p
BC116

0L704 3 CC 99p

oBcC111187
TIL322 .5 CC 115p

DL707 .3 CA 99p
BC119*

DL747 _6 CA 1805
BC134

FND357 120p BC136
MAN3640 175p 8037
XAN351 3 Grn..... BCI40*

1 ...`,HP5082-7730 160p BC142*

3V. or 4 Digit 919p

BC143*
Liquid Crystal Display

OPTO8C147BC14713

ISOLATORS
13BCC14488E1TR 111/2 855

..
TIL114
TIL117 5..,,_5P

8C148CC149

"'IP 88CC114539C

BC154
BC157

BB CC15589B0*
c16674pC1

Ferrites
1X3008 255
FX108925p

23
35
20
20
20
20
24
38
24
38
18
20
20
35
40
40
40
35
40
40
78
39
39
70
42
42
70
25
25
25
25
55
48
55
35
55
35
35
70
70
50
42

128
40
45
95
95
60

9
10

9
12
12

9
12
12
17
19
18
19
15
19
28
19
20
18
20
28
25
25

10

10
10
8

10
14
14
10
11
11
27
11

BC168C
BC169C
BC170
BC171
BC172
BC177*
BC178*
BC179*
BC182
BC183
BC184
BC182L
BC183L
BC184L
BC186
BC187*
BC212
BC212L
BC213
BC213L
BC214
BC214K
BC214L
BC307B
BC308
BC327
BC328
BC338
BC4.41*
BC461*
BC477*
8C547
BC548
BC549C
BC557
BC558
BC559
BCY30*
BCY34*
BCY39*
BCY40*
BC 4 2*
B CY 43*
BCY58*
BCY59*
BCY70*
RCY71*
BCY71*
BCY78*
Ba11
BD112
80115*
1301 2 1*
BD 1 2 3*
80124*
BD131*
80132*
80133*
8D135*
130136*
EID137*
80138*
50139*
80140*
80142*
60144*
130145*
B0181*
90205*
60378*
BD434
BD517*
13D695A*
BD696A*
BDY11
BDY17*
E113060*
BDY61*
8E115*
81154*
130158*
BFI 60
01161
BF167

12
- 10

17
11
10
17
17
17
9
9

10
10
10
21
25

5
10

9
11

9
14
10
14
13
15
13
12
30
30
25
11
11
13
13
12
20

8067

75

78
48
75
22
22
15
17
17
20

145
95
82
95
96

115

38
43
38
37
36
36
45
50
59

168
198

85
110
65
42
65
75
75

220
195
110
165
22
25
29
30
60
25

8F173* 25
8E177* 24
B1178* 25
BF179* 30
ElF180* 20
8F181* 30
(51182* 30
8F183* 30
B1184* 30
BF 194 10
BF195 10
BF196 10
SF197 10
13E198
BF I 99 1:
8F200* 32
BF224A 18
BF244 24
802446 30
BF256* so
13F257* 26
13F258* 30
BF259* 32
8F336 30
BF394 22
BF594 40
81595 38
8FR39 25
BER4.0 26
BFR41
BFF179 28
BF/180 2s
BFR81 28
BFR98 105
BFX29* 26
BFX81* 130
BFX84* 24
BFX85* 24
13E7(86* 28
BFX87* 23
BFX88* 24
13FY18* 50
13P/50* 20
BFY51* 20
BP/52* 20
6F053* 28
BFY55* 45
FIFY64* 40
13FY71* 20
esx2chi 18
8SX26* 76
BSX29* 43
BSX78* 55
BSY954* 26
BU105* 140
811205 190
BU208 228
E421 96
E5567 65
M08001* 158
ME1120 25
ME4102 10
ME6002 14
MJ400* *0
MJ491* 190
MJ2955* 9
MJE340* 50
MJE370* 55
MJE371* 60
MJE520* 45
MJE521* 65
MJE2955* 99
MJE3055* 70
MPF102 30
MPF103 36
MPF104 36
MPF105
MPF106
MPF107
MPS3904
MPSA05
MPSA06

35
SO
50
40
24
24

MPSA12 42
MPSA55 24

MPSA56
MPSA70
MPSUO2
MPSUO5
MPSUO6
MPSU52
MPSU55
MPSU56
MPU131*
0C23*
0C25*
0C26*
0028*
0029*
0035*
0C36*
0C41*
0042*
0C43*
0C44*
OCA5*
0046*
0070*
0071*
0072*
0074*
CC75*
0076*
0077*
0079*
008113*
00820*
0083*
0084*
0C122*
0C123*
0C139*
0C140*
0C141*
00170*
0C171*
0C200*
0C201*
OC203*
00204*
SJE503911
T1P29
TIP294
TI172913
TIP29C
TIP30
TIP30A
11P308
TIP30C
TIP31*
TIP31A*
TIP318*
TIP31C*
TIP32*
TIP324*
TIP32B*
T1P32C*
TM33*
111,33A*
TIP3313*

TIP33C*
TIP34*
119345*
TIP3413*
TIP34C*
T1P35*
TIP35A
TIP3513*
TIP35C*
TIP36*
Tilt364*
TIP368*
TIP36C*
TIP41A*
TIP4113*
TIP424*
DP428*
DP2955*
1)93055*

24
34
se
as
se
es
53
56
39

150
120
150
se

160
so
se
48
22
65
31
20
28
19
25
30
45
46
ss
76
76
2s
48
45
44
48
411
85
85
86
40
40
46
75
88
86
44
43
44
56
SO
47
47
S4
65
40
40
40
66

45
70
70
SO
SD

100
105

85
115

110
110
219
226
240
270
2160
285
300
325

3
73
64
82
63
60

TIS43 36
TIS44 as
TIS45 45
11546 46
TIS47 NO

71548 50
11549 50
TIS50 47
TIS74 47
T1590 18
TIS91 22
ZTX107 11
ITX108 11
ITX109 11
ZTX212 28
21X300 13
ZTX301 16
ZTX302 15
Z13(303 21
ZTX304 24
ITX311 17
ZTX3)4 24
ZTX320 30
ZTX326 40
ZTX341 20
ZTX500 13
ZTX501 14
ZTX502 19
ZTX503 15
ZTX504 25
ZTX531 25
ZTX550 2s
4 0 2 50* 85
40251* 97
403 1 1* 50
4 0 3 1 3* 125
4 0 3 1 5* 55
4 0 3 1 6* 85
4 0 3 1 7* 52
4 0 3 1 9* 71
40320* 56
40323* 60
40324* 65
40326* 52
40327* 62
40347* 80
40348* 101
40360* 43
40361* 45
40362* 48
40406* 85
40407* 50
40408* 76
40411* 285
40412* 63
40467* 95
40594* BO
40495* 90
40603* 56
40636* 126
40673* 118

25697* 21
25698* 39
25699* 38
257064* 19
25707* 50
25708* 19
25914* 32
25916* 27
2N918* 30
25920* 51
25930* 18
2N1131* 22
251132* 22
251303* 50
251304* 50
251305* 28
2N1306* 35
251307* 50
2N1306* 46
251613* 23
251670* 150
2516718* 195
252160* 105

252217* 45
2522184* 31
2522194* 22
2522204* 20
2522214* 23
252222A* 20
252303* 45
2N2368* 21
252369A* 15
252483* 28
252484* 30
252846* 48
252784 65
252904* 22
2529054* 20
2N2906* 15
252907* 20
2529074* 22
2N2926G 10
253011* 24
253053* 20
2N3054* 49
253055* 55
2N3108 39
253442* 131
253563 20
253614* 169
253615* 135
253663* 24
253702 10
253703 11
2N3704 10
253705 11
253706 10
253707 10
253708 10
253709 10
253710 16
253711 10
2N3772* 170
253773* 2118
2N3819 22
253820 32
253823* 65
2N3824* 70
253866* 90
2N3903 18
253904 18
2N3905 18
2N3906 17
254037* 52
254041* 50
2144058* 17
254061 17
254062 13
254064* 120
2N4069 45
2N4236 145
254286 20
254289 20
254859 65
254922* 55
255135 42
255136 42
255138 20
255172 24
2N5179* 60
255180* 50
255191* 66
2N5305* 24
2N5457 32
255458 32
255459 32
255485 32
255777* 45
256027 40
2N6109 45
250234* 50
35128* 115

3N140* 85

Mmelled
Pair
10p as

LINEAR ICs
02 75
09C8 Pm 35
09C 14 pm 49
09C 105 35
23* 14 pm 45
41*8 pin 22
41*14 on 32
47C* 14 pin 70
48C*8 pin 36
53 8 pin 150

810 159
AY -1-0212 580
AY -1-1313A 660
AY -1.1320 305
AY -1-5050 180
AY -1-5051 145
AY.1.6721 /6195
AY.3-1015* 560
AY -3-8500* 390
AY -3-8550* 450
AY.3.8710* 850.
AY -5-1013* 450
AY -5-1224A* 260
AY -51230* 450
AY -5-1315 560
AY 5 1317A 830
AY -5.3500* 510
AY -5.3507* 415
AY -5-4007 650
AY -5-8100* 735
CA3011* 82
CA3012* 150
CA3014* 137
CA3018* 88
CA3020 170
CA3023 170
CA3028A* 80
CA3035 240
CA3036 110
CA3043 190
CA3045 140
CA3046 71
CA3048 200
CA3075 175
CA3080E* 70
CA3081 190
CA3089E 210
CA3090A0 375
CA3123E 200
CA3130* 85
CA3140* 70
F944DC 00
In 7106* 752
81.11107* 975

ICL 038CC* 335
ICM7205* 1150
LD130* 452
LM OOH 170
LM 01AP* 30
LM 081 110
LM 11* 120
LM318H* 205
LM 19S* 195
LM 24A 79
LM 17* 125
LM 39* 80
LM348* 95
LM 49* 00
LM 79* 375
LM380 95
LM3815 145
LM381AN 248
LM 82 125
LM 458* 50
LM 900* GO
LM 909N* 70
LM 911* 125
M2 244* 750
M2 34A* 795
MC663 275
MC 24* 175
MC1303 88
MC1304P 260
MC 310P 149
MC1312PQ 195
MC1488* 85
MC1489* 90
MC144331. 1250
MC1495* 395
MC1496L 92
MC1710CG 79
MC3340P* ISO
MC3360P 120
MC3401 70
M EM 780 205
MFC4000B 86
MFC6040* 97
MI(50253* 550
MK50362* 660
MK50398* 535
MM307AA 00
MM57160* 620
NE350 160
NE515 80
NE543K 210
NE544 186
NE555* 29
NE 55608* 60
NE 560* 325

NE561* 395
565628* 410
NE564* 425
565656* 120
NE566* 160
NE667V* 155
NE571 420
RAM2102.2* 170
RC4136D 120
SAS560 240
S S570 240
S03402* 295
SL437A 560
SL414 275
S572710* 43
SN72733* 99
SN 760035 175
S576013 140
S576018* 146
5576023 140
S5760335 175
S5761155 215
SN76131* 110
SN762275 115
SN76477* 225
SN 76810* 150
TAA550 50
TAA611AX1 226
TAA661A 155
I AA700 353
TAA960 300
TAD100 150
TBA I 20S 70
784540 215
1845400 220
TBA5500 330
TBA641-A I 2
BX or BX11 250
TBA651 180
T135800 90
TBABIOS 99
TBA820 70
1BA9200 260
TBA9900 395
TCA270Q 220
TDA1022* 576
TDA2020 320
TL071* 60
TI.081CP* 52
TL082CP* 96
TL084CP* 130
U44170 198
ZN414 90
2N424E 130
ZN4255 410

TTL 74*
(TEXAS)

7400 13
7401 13
7402 14
7403 14
7404 14
7405 18
7406 38
7407 38
7408 17
7409 17
7410 15
7411 20
7412 . 17
7413 30
7414 51
7416 30
7417 30
7420 18
7421 29
7422 24
7423 27
7425 27
7426 36
7427 27
7428 U
7430 17
7432 25
7433 40
7437 30
7438 33
7440 17
7441 74
7442 SS
7443 115
7444 112
7445 94
7446 94
7447 82
7448 56
7450 17
7451 17
7453 17
7454 17
7460 17
7470 28
7472 25
7473 32
7474 27
7475 38
7476 36
7480 48
7481 86

7482 00
7483 72
7484 96
7485 106
7486 31
7489 210
7490 33
7491 75
7492 38
7493 32
7494 78
7495 65
7496 57
7497 189
74100 119
74104 62
74105 62
74107 29
74109 54
74110 54
74111 68
74116 198
74118 93
74120 115
74121 25
74122 48
74123 48
74125 38
74126 57
74128 74
74132 73
74141 56
74142 268
74143 314
74144 314
74145 65
74147 175
74148 109
74150 99
74151 64
74153 64
74154 96
74155 53
74156 80
74159 210
74160 82
74161 92
74163 92
74164 105
74165 105
74166 161
74167 198
74172 625
74173 170
74174 87

74175 87
74176 75
74177 78
74180 85
74181 165
74182 90
74184 135
74185 136
74188 275
74190 115
74192 105
74193 105
74194 106
74195 95
74196 99
74197 85
74198 ISO
74279 110
74283 180
74365 122
74366 132
74367 Of
74368 132
74393 173
75150 120
75450 S4
75491 00
75492 00

74LS*
00 14
01 14
02 16
03 16
04 16
05 20
138 22
09 22
10 20
11 22
12 23
13 38
14 75
15 30
20 20
21 22
26 as
27 28
28 48
30 22
32 27
33 se
37 36
38 39
40 28

42 98 175 110
47 90 181 398
48 120 183 21S
49 120 190 140
51 24 191 140
54 2s 192 130
55 30 193 130
63 150 194 166
73 46 195 135
74 41 196 100
75 45 197 140
76 40 221 26
78 40 240
63 115 241
85 118 242
86 43 243
90 60 245
91 104 247
92 55 248
93 85 249
95 118 251
96 114 253
107 44 257
109 SS 258
112 65 259
113 50 261
114 50 266 52
122 70 273 244
123 70 275 250
124 180 279
125 50 283 192
126 GO 290 128
132 95 293 125
136 55 295 185
138 55 298 158
139 86 324 240
145 106 t25 290
147 170 26 294
148 173 327 286
151 1111 347 148
153 76 348 1S
155 96 352 228
156 95 353 228
157 76 365 55
158 94 366 55
160 128 367 65
161 98 368 58
162 138 373 ISO
163 11111 375 180
164 114 377 212
165 75 378 164
166 226 379 219
170 268 384 86
173 105 386 86
74 106 390 230

236
232
232
232
270
190
190
190
134
142
110
748
150
450
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Introducing DM900 - The.
DIGITAL MULTIMETER with
"Hidden Capacity" - It meas-
ures Capacitance too!

(as published in E.T.I. August 1978)
Away with analogue meters for with some of these
you may often as not use a crystal ball to make
circuit measurements instead gaze into our crystal
- not a ball but the 31/2 0.5. LIQUID CRYSTAL
DISPLAY - on our amazingly accurate DMM
incorporating

5 AC & DC Voltage ranges. 6 resistance ranges
5 AC & DC Current ranges; 4 Capacitance ranges

The prototype accuracy is better than 1%
This is a unique design using the latest MOS ICs and due to the minimal current drain, is powered by
only one PP3 battery. There is also a battery check facility.

The DM900 is an attractive hand-held. light weight device, built into a high impact case with
carrying handle and has been ingeniously designed to simplify assembly.

Never before have all these features been offered to the electronics enthusiast in a single unit.
Complete Kit Only £54.50* (p&p Insured add 80p)

Optional Extras Probes £1.50*: Carrying Case £7 .50*
Calibration service charge for working Units only £5.75.

Ready -built and tested units only £78.50* incl. Case & probes p&p 80p
Demonstration on at our Shop

4111111,11111$11E8

JACK PLUGS SOCKETS

Screened Plastic
c rome body

2 5iern 12p Bp
3 Srmn 15p 10p
MONO 23p 15p
STEREO 31p

open
metal

EP
59

13p
lap

moulded
with
break

contacts
20p
24p

in line
couplerslip

12p
18,
22p

DIN PLUGS SOCKETS In Line

2 PIN Loudspeaker
3 4. 5 Audin

ip
3p

7p
Bp

lap
20p

CO -AXIAL (TV) 14p 140 14p

PHONO
assorted colours
Metal screened

9p
12p

5p single
Sp double
10p 3 -way

15p

20p

mm
2enrn
lmm

WANDER 3 mm
DC Type
AC 2.pin American

I 1 p
10p

7p

129
10p

7p

8p
15p
lap

8p
20p
15p

SWITCHES* SLIDE 250V
TOGGLE 2A. 250V IA DPDT 14p
SPST 219 IA DPDT c /over 15p
DPST 34p 1/2A DPDT 13p
DPDT
4 pole on / off

38p
54p

4 pole 2 -way
PUSH SUTTON

24p

SUB -MIN TOGGLE
Spring loaded
SPST on /oil 60p

SP changeover 59p SPOT c / over 65p
SPST on /off 54p DPDT 6 Tag 85p
SPST biased 115p MINIATURE
DPDT 6 tags 70p Non Lacking
DPDT centre off 79p Push to Make 15p
DPDT Biased 115p Push Break 25p

ROTARY Make your own multiway Switch
Adiustable Stop Shaf ng Assembly. Accom-
modate up to 6 Wafers 69p
Mains Switch DPST to fit 34p
Break Before Make Wafers 1 pole /12 way
2p/6 way 39;4 way 4903 way. 6pr 2 way

47p
Spacer and Screen 5p
ROTARY (Adjurtab14 Stop

1 pole/ 2 to 12 way. 2p / 2 to 6 way 3
pole/ 2 to 4 way. 4 pole/2 to way 41p
ROTARY Mains 250V AC 4 Amp 45D

VOLTAGE*
REGULATORS
TO3 Can Type p
IA -1-ve 6V. 12V,

15V. 18V 145
MVR5 or 12 150
14 -ye 5V 12V

220
Plastic 110921
+ve 0 IA 5V. 6V.
eV. 12V. 15V 30

+ ye IA (102201
5V, 12V. 15V,
18V, 24V MS

-ve 0 5A 5V. 6V.
BV. 12V, 15V III
-ve IA 5V, 12V

110
-ye 0 IA (T0921
5V. 12V. 15V GO
LM 309K 135
LM320-12 106
LM320-15 165
LM323K 598
LM304H 240
1M317H 100
LM 317K 350
LM325N 240
LM326N 240
LM723 45

TRANSFORMERS*(MwnsPriin 2 0-240V)
6-0.6V 100mA, 9-0.9V 75rnA. 12.0- 2V 100mA

95p
IIVA: 6V- 5A 6y..54, 91/..4A 9V..4A. 12V -.3A
12V-. 3A; 15V -.25A 15V-. 25* 196p
12V: 4.5V -1.3A 4.5V -I 3A, 6V -1.2A 6V-1.24.
12V- 5A 12V -.5A1 15V. 4A 15V  44, 20V -.3A
20V-.34 220p (20p p&p)
24VA: 6V -1.5A 6V -1.5A; 9V -1.3A 9V1.34:
12V- I A 12V -1A. 15V -.8A 15V- 84, 20V- 6A
20V..134 2909 (45p p&p).
50VA: 6V -4A 6V -4A1 9V -2.5A 9V-2.54. 12V -2A
12V24. 15V-1 5A 15V -1.5A: 20V -1.2A 20V -
1.2A, 25V -1A 25V -1A: 30V -.8A 30V -.13A 350p
(50P P&P).
100VA: 12V-44 12V -4A, 1 5V34 15V-34:
20V-2 5A 20V -2.5A1 30V -1.5A 30V-1 5A.
40V-1 25A 40V-1,254: 501/14 50V1A 650p
(60p p&p).

(N B p&p charge to be added above our
normal postal charge )

EARPHONES
Magnetic
2.5mm 18p
3.5mm 18p
Crystal 339

ULTRASONIC
TRANS-
DUCERS
£3.95* per pad

KNOBS* to fit 'A shah
K1 Black Pointer type
Kla White Pointer type
K2 Bun Silvered Aluminium
K3 Satin Black Ribbed 22mm
K4 Black Serrated Metal

Indrcator 35rnrn dorm
K4a As K4 but 25mm diem
K5 Black Fluted, metal top

rated 0 9. 37mm darn

O P
11p
12p

dam 12p
top with line

22p
20p

& skin. edits -
26p

K6 As K5 but with pointer on skin 211p
K7 Black Knurled, tapered metal top &

skin Calibrated 09 30mrn 269
K 7a As above but pointer on skirt 2119
K8 Back or Silvered for Slider Pot 10p
612 Aluminised plasm with line indicator

22mm dem Illp
619 Sod Aluminium Amplifier Knob Etch

line inchcator skirted 22mm 30p

ALUM.
BOXES*
WITH LID' p
3x201 45
21/4651/461 VI"

IS
4646Th" ea
46214611/2" GO
4661/461 1/2" 78
4621/262" 14
56462" 82
66462" 88
765621/2" 114
86663" 148
106763" 172
1064%0" 142
I205x3" 165
12x8.3" 210

COMPUTER
HARDWARE*
2101 99
2102 100
2111 175
2114 650
2516 TBA
2532 TBA
2708 650
27L08 995
2716 1650
3064 TBA
4027 190
4047 750
745188 165
745262 875
745287 325
746470 325
745475 825
81LS95 70
81LS96 70
9900 (35
9980 TBA
TMS6011 325
280 TBA

PANEL
METERS*
F50
606466
35mm
0.6017A
0.100e A
0.500y A
0.11n4
0.6m4
0.10mA
0.50rnA
0.100114
0.500mA
0.1A
0-2A
0.25V
050V AC
0 300V AC

V71

475p **eh

41/2.31/2.10,
0 5004
0.10017A
0.500e A
5959 Mal

HEAT
SINKS*

7092 Sp
T05 9p
1018 tp
10220

249
103 24p.
1066 24p

393 230
395 218
396 215
398 276
399 230
445 150
447 144
490 180
668 182
669 182
670 248

CMOS*
40(70 15
4001 17
4002 17
4006 105
4007 18
4008 87
4009 50
4010 50
4011 18
4012 18
4013 42
4014 86
4015 89
.1(116 45
4017 89

4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4(744
4045

89
48
99
91
88
20
66
19

180
45
81
99
58

205
100
145
196
111
325
100
108,320

105
ao
75
94
ea

145

4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4057
4059
4060
4063
4066
4067
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4084

128
87
58
48
es
72
72
72

110
128

2570
4110
115
110

511

380
22
20
32
21
21
21
23
65
40
21
20
21

4085
4086
4089
4093
4094
4096
4097
4098
4099
4160
4161
4162
4163
4174
4175
4194
4408
4409
4410
4412F
4412V
4415F
4415V
4419
4427
4433
4415
444(1

74
73

150
85

190
105
372
110
145
109
109
109
109
110

se
1013
720
720
720

1650
1380

795
795
260
545

1099
825

1275

4450
4451
44 2
4490E
4490V
4501
4502
4503
4506
4507
4508
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4527
4528
4579
4530

296
295

695
526

17
120
89
51
55

298
99

150
98

208
265
299
125
382
102

55
108
188
199
152

99
165

85

VDU Chip and
MODULE for TV
Convert your TV into a VDU by
using the new Thompson-CSF
TV -CRT controller chip
SF F96364 16 line by 64 cha-
racters text refreshment. Cursor
management. Cursor manage-
ment on screen Line erasing
Compatible with any computing
system

SF F963645 E11.75.
AY31 015 E5.60*
AY.5-1013UART E4.50.
71301 ROM 611.20*
5E580102 RAM E2.05*
741S163 E1.18*
SN75450 E1.20*
SN 75451 70p*
SN75452 70p*
SN75454 E225er
UHF Modulator E2.50*
Complete Module 6136.50*
(heed 10e 5s he 139 tech -
's, 4.11.0

........news
digest      

POCKET ADVAN-
TAGE

A wallet type machine
with hold -on memory. The
new TI 50 has two
memories, some scientific
features, some statistical
features and will turn itself
off after 15 minutes if you
aren't using it. Up to 15
levels of parenthesis are
allowed. There is even a
'battery low' indicator.

Available now, it will
cost under £30 and be in
most shops that sell this
sort of thing.

SCREEN TEST

The UK is now Hong
Kongs largest market for
TV games. We absorbed
26% of their export in the
field, some 523,506 items if
you please, in the first
eight months of this year.
Germany finished second

on 22% and the USA came
third with 13%.

Somewhat of a surprise,
and a shame, that we take
more than the States of
these items. I always
thought we had more
taste.

SHORTS

 Every Ready - now
called Berec - have
released four rechargable
consumer batteries, in the
HP2, HP11, HP7 and PP3
varieties. Chargers are
also available. An un-
doubted reaction to the
phenominal loss of dry
cell power these days.
 Direct drive turntables
yes. But direct drive
MPUs? Also yes - now.
The S2000 is a new release
from AMI which can drive
flouorescent displays
directly, with HT drive and
7 -segment decoding on
chip. Also on board 64 x 4
RAM and 1K ROM. In-
tended for low lost appli-
cations.
 Ingersoll - the tick
tock people - are into
electronics. They have
released three TV games,
three clock radios, two
Door Chimes, and a port-
able micro cassette player.
Photo shows one of their
new TV games. It must be
Christmas.

 Fairchild are making a
big fuss about having their
F16K Dynamic 16K RAMs
available at last. Access
times vary from 150 ns to
300 ns.
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TTls by TEXAS
7400 13p
7401 14p
7402 14p
7403 14p
7404 17p
74504 90p
7405 11Ip
7406 32p
7407 32p
7408 19p
7409 II1p
7410 15p
7411 24p
7412 20p
7413 30p
7414 60p
7416 27p
7417 27p
7420 17p
7421 40p
7422 22p
7423 34p
7425 30p
7426 40p
7427 34p
7428 36p
7430 17p
7432 30p
7433 40p
7437 35p
7438 35p
7440 17p
7441 70p
7442A 60p
7443 112p
7444 112p
7445 100p
7446A 93p
7447A 60p
7448 80p
7450 17p
7451 17p
7453 17p
7454 17p
7460 lip
7470 36p
7472 30p
7473 34p
7474 30p
7475 36p
7476 35p
7480 50p
7481 100p
7482 84p
7483A 90p
7484 100p
7485 110p
7486 34p
7489 210p
7490A 33p
7491 80p
7492A 46p
7493A 33p
7494 84p
7495A 70p
7496 65p
7497 180p
74100 130p
74104 65p
74105 65p
74107 34p
74109 55p
74110 55p
74111 70p
74116 200p
74118 130p
74119 210p
74120 110p
74121 28p
74122 48p
74123 55p
74125 55p
74126 60p
74128 75p
74132 75p
74136 75p
74141 70p
74142 200p
74145 90p
74147 190p
74148 150p
74510 100p
74151A 70p
74153 70p
74154 100p
74155 90p
74156 90p
74157 70p
74159 190p
74160 100p
74161 100p
74162 100p
74163 100p
74164 120p
74165 130p
74166 140p
74167 200p
74170 240p
74172 720p
74173 120p
74174 93p
74175 85p
74176 90p
74177 90p
74178 160p
74180 93p
74181 200p
74182 90p
741844 150p
74185 150p

74186 700p
74190 100p
74191 100p
74192 100p
74193 100p
74194 100p
74195 95p
74196 95p
74197 80p
74198 150p
74199 ISOp
74200 £10
74221 160p
74251 140p
74259 250p
74265 90p
74278 290p
74279 140p
74283 190p
74284 400p
74285 400p
74290 150p
74293 150p
74294 200p
74298 200p
74365 150p
74366 150p
74367 120p
74368 150p
74390 200p
74393 200p
74490 225p

74LS SERIES
741500 1 Bp
741.502 18p
741504 20p
74150525p
741508 25p
741510 20p
741511 40p
741513 45p
741514 SOp
741520 22p
741521 40p
741522 28p
741527 38p
741530 22p
741532 40p
741542 95p
741547 90p
74LS55 30p
74LS72
741573 50p

1741574 413p
74LS75 50p
741583 110p
741585 100p
741586 40p
741590 SElp
741592 72p
741593 90p
7415107 45p
7415112 100p
751.5123 75p
7415124 lSOp
7415125 110p
7415132 120p
7415133 60p
741S138 80p
7415139 60p
7415148 140p
7415151 100p
741S153 60p
7415154 140p
7415157 60p
7415158 120p
741S160 130p
7415161 100p
7415162 140p
74LS163 110p
7415164 120p
7415165 11113p
7415166 180p
7415173 110p
7415174 110p
741S175 110p
7415181 320p
7415190 100p
7415191 100p
741S192 140p
741S193 140p
7415195 140p
7415196 120p
7415221 140p
7415240 175p
7415241 175p
7415242 170p
7415243 170p
7415244 170p
7415245 170p
741S251 200p
7415253 140p
7415257 120p
7415258 250p
74LS259 175p
741S266 50p
7415273 130p
7415279 140p
7415298 248p
7415324 200p
7415365 180p
7415367 1110p
741S368 160p
7415373 200p
741S374 195p
74LS378 200p

4000 SERIES
4000 15p
4001 17p
4002 17p
4006 650
4007 111p
4008 8
4009 413p
4010 50p
4011 17p
4012 18p
4013 50p
4014 84p
4015
4016 45p
4017 80p
4018 80p
4019 45p
4020 100p
4021 110p
4022 100p
4023 22p
4024 50p
4025 20p
4026 130p
4027 50p
4028 84p
4029 100p
4030 55p
4031 200p
4033 180p
4034 200p
4035 110p
4040 100p
4041 80p
4042 80p
4043 90p
4044 90p
4046 110p
4047 100p
4048 55p
4049 32p
4050 49p
4051 80p
4052 80p
4053 80p
4054 150p
4055 125p
4056 135p
4059 600p
4060 115p
4063 120p
4066 55p
4067 450p
4068 22p
4069 20p
4070 30p
4071 22p
4072 22p
4073 22p
4075 22p
4076 107p
4081 22p
4082 22p
4093 80p
4094 17Sp
4098 107p
4411 El 1
4502 120p
4503 70p
4507 55p
4510 99p
4511 150p
4514 250p
4516 110p
4518 1013p
4520 90p
4528 100p
4543 180p
4553 450p
4560 250p
4583 90p
4584 90p
40014 90p
40085 200p
40097 9op
14411 E 1 1
14412V Ell
14433 Ell

INTERFACE
ICs
MCI 488 100p
MCI489 100p
75107 160p
75150 175p
75182 230p
75324 375p
75325 375p
75451 72p
75491 2 96p
8725 140p
8726 250p
8728 300p
8195 160p
8797 160p
811595 120p
811596 140p
81LS97 120p
81LS98 140p
9601 100p
9602 220p
9603 60p

93 SERIES
9301
9302
9308
9310
9311
9312
9314
9316
9321
9322
9334
9368
9370
9374

180p
175p
316p
275p
27Sp
160p
165p
225p
225p
150p
225p
200p
200p
200p

VEROBOARD
0.1 0.15

(copper clad)
23/4 x 31/4 41p 33p
2'55 x 5 49p 45p
31/4 a 33/4 49p 45p
31/4 x 5 56p 60p
23/4a 17 152p 121p
31/4 a 17 195p 163p
41/4a 17 252p -
PSI of 35 pins 30p
Spot face cutter 85p
Pin insertion tool 99p

VERO WIRING PEN
Plus Spool 325p
Spare spool (wire) 80p
Combs 7p each

LINEAR ICs
'411-0212
'AY1.1313
'471-1320
'AY1.5050
'AY5-1315
'AY5-1317
'CA3019
CA3046
CA3048
CA3080E
CA3086
CA3089E
"C43090AQ
CA31305
CA3140E
CA3160E
FX209
1CL7106
IC18038
LM3014
LM311
1M318
LM324
LM339
LM348

'LM377
LM380
'LM38149
'LM3899
LM 709
LM710
1M725
LM733
LM741
1M747
LM748
1M3900
LM3911
IA44136
"MC1 310P
MC1458
MC14951
'MC1496
'MC3340P
"MC3360P
'MFC400013
MK50398

600p
668p
320g
200P
600p
638p

80p
70p

225p
72p
48p

225p
375p
100p

70p
1130p
750p
850p
340p

36p
120p
200p

70p
75p
95p

175p
75p

160p
140p

36p
50p

350p
100p

20p
70p
35p
70p

1303p
1213p
150p

55p
350p
100p
120p
120p
120p
750p

NE531
'9 05401
NE543K
NE555
NE556
NE5618
NE5628
NE565
NE566
NE567
NE571
'SADI0244
SFF96364
'5976003N
'S9760139
'5976018
'5976013ND
'S9760239
'5976023ND
'5976131
'S9760339
5976477

'SP8515
'744621
'TBA641811
'154651
TBA800
'184810
"1434820
'TC4940
'TDA1004
TDA1008
'TDAI022
TDA2020
TL084
71170
ULN2003
XR2206
XR2207
XR2211

'XR2216
XR2240

'ZN414
294240
29425E
Z910340
95H90

1113p
200p
225p

25p
70p

425p
425p
130p
155p
175p
425p

018
1150p

175p
140p
140p
120p
140p
120p
110p
175p
250p
750p
275p
225p
200p

90p
100p
90p

175p
300p
320p
600p
320p
130p
50p

100p
400p
400p
BOOp
87Sp
400p

90p
135p
400p
200p
800p

TRANSISTORS

AC127/8 20p
AC176 25p
AC287 /8 2Sp
AF116, 7 30p
40149 70p
AD161 2 45p
BC107/8 llp
BC109 1 1 p
EIC117 20p
'BC147/13 9p
8C149 10p

"BC157,13 10p
'BC159 Ilp
'BC169C 12p
'13C172 12p
8C177,8 17p
BC179 18p

'8C182 3 10p
'BC184 llp
BC187 30p

BC212/3 lip
BC214 12p
BC461 36p
BC477, 8 30p
'8C516/ 7 50p
'13C54713 lap
'8C548C 18p
'BC549C 18p
'BC5575 18p
13C5588 16p
'8C559C 18p
BCY70 18p
8C171;2 22p
8C131,2 50p
80135,6 54p
BD139 56p
80140 60p
80242 70p
60156 200p
5E200 32p
'8F2448 35p
'13F2568 70p
BF257/8 32p
8E259 36p
'BER39 30p
EIFF140 30p
BFR41 30p
'BFR79 30p
BER80 30p
'BFR81 30p
BFX29 30p
BFX30 34p
BEMS 5 30p
8FX86, 7 30p
8FX88 30p

BFW10 110p
BFY50 22p
BFY51, 2 22p
BFY56 33p
BFY90 110p
81183 700p
BRY39 45p
80019/2020p
BU104 225p
81)105 190p
'81)108 250p
BU I 09 225p
Fill 205 200p
'51.1208 200p
'BU406 145p
MJ481 175p
MJ491 200p
MJ2501 225p
MJ2955 100p
MJ3001 226p
MJE340 66p
MJE2955

100p
MJE3055 70p

'MPF102 45p
MPF103, 4

40p
'MPF105 40p
MPS406 30p
'MPSA1 2 50p
'MPSA56 32p
'MPSUO6 113p
MPSU56 78p
0C28 130p
0035 130p
'R20085 200p
'R20105 200p
'TIP294 40p
'TIP29C 55p
'T1P304 48p
TIP30C 60p
'TIP314 58p
TIP31C 62p
TIP32A 6Bp
TIP32C )32p
111,334 90p
TIP33C 114p
TIP344 115p
TIP34C 160p
TIP354 225p
T1P35C 290p
TIP36A 270p
T1P36C 340p
T1P414 65p
TIP41C 7Bp
TIP42A 70p
TIP42C 82

T1P2955 713p
T1P3055 70p

TIS43 34p
'11593 30p
ZTX1013 12p
2TX309 13p
'ZTX500 15p
'ITX502 18p
ZTX504 30p
2N4574 250p
29696 35p
29697 25p
29698 45p
297064 20p
297084 20p
29918 45p
29930 18p
2N1131 2

20p
2N1613 25p
291711 25p
292102 60p
2N2160 120p
2922194 20p
2N2222A 20p
2923694 16p
2N2484 30p
292646 50p
2N2904 5

2Sp
2929064 24p
2929074 30p
292926 9p
293053 20p
293054 6Sp
2N3055 48p
2N3442 140p
2N3553 240p
293565 30p
'293643 4

48p
'293702 3

12p
'293704/5

12p
'293706,7

14p
'293708 9

12p
'293773 300p
'293819 25p
'293820 50p
293823 70p
293866 90p

'293903 4
18p

'293905/6
209

'294036 65p
2N4058/9

12p
'294060 12p
'294061/2

18p
2N4123:4

22p
'294125.6

22p
'294289 20p
'294401,3

27p
2N4427 90p
'294871 60p
'295087 27p
'295089 27p
'295172 27p
2N5179 90p
2N5191 83p
2N5194 90p
'295245 40p
'295296 55p
'2N5401 50p
'295457 8

40p
2145459 40p
'2N5460 40p
2N5485 44p

'2N6027 48p
296247 190p
2N6254 130p
2N6290 86p
2N6292 8Sp
39128 120p
3N140 100p
39141 110p
3N201 110p
3N290 100p
40290 250p
40360 40p
40361 2 45p
40364 120p
40408 70p
40409 85p
40410 65p
40411 300p
40594 97p
40595 105p
40673 75p
40841 Sop
40871.2 913p

DIODES
'87127
'0447
'0481
'0485
'0490
'0491
'0495
'04200
'04202
'19914
'19916
'194148
1E44001/2
194003/4
1 N4005
194006/7
195401/3
195404/7
15920

12p
9p

15p
15p

9p
9p
9p
9p

10p
4P
7p
4p
5P
111/

ep
7p

14p
19p

9P

HEAT SINKS
For T0220 Volt-
age Rags and
Transistors 22p
For TO5 120

ZENERS
7 IV 33V
400mW
1W

TRIACS
PLASTIC
3A 400V
3A 500V
6A 400V
6A 500V
8A 400V
8A 500V
12A 400V
12A 5009
16A 4009
16A 500V
T2800D

9p
15p

80p
65p
70p
88p
75p
95p
85p

105p
110p
130p
130p

BRIDGE
RECTIFIERS
'14 50V 21p
'14 100V 22p
'14 400V 30p
'14 6009 35p
'2A 50V 30p
24 100V 35p
'2A 400V 45p
34 200V 603p
34 600V 72p
'44 100V 95p
'44 400V 100p
6A 50V 90p
6A 100V 100p
6A 400V 120p
10A 400V 200p
25A 4009 400p

THYRISTORS
14 50V 40p
IA 400V 65p
14 600V 70p
3A 400V 90p
8A 600V 140p
12A 400V 160p
16A 100V 160p
16A 400V 180p
16A 600V 220p
87106 110p
C106D 45p

'MCR101 36p
293525 130p
2N4444 140p

'295060 34p
'295064 40p

'LOUDSPEAKERS
21/2 64R 70p
23/4 8R 70p
2 8R 75p
13/4 OR 75p

14
5V

12V
15V
18V
24V

VOLTAGE REGULATORS

Fixed Plastic TO -220

+ve
7805
7812
7815
7818
7824

75p
75p
75p
90p
Sop

7905
7912
7915
7918
7924

90p
90p
90p

100p
100p

1001/14 TO -92
5V 78105 36p 79105 30p

12V 78112 35p 79112 80p
15V 78115 35p 79L15 80p

OTHER REGULATORS
LM309K 135p TBA625B 120p
LM3177 200p 11430 65p
LM323K 625p 78H05KC 675p
LM723 37p 78MGT2C 135p

MEMORIES
2102
2102-2
2102L-4
21078
2111-1
2112-2
2114
5101
6810

ROM/PROMs
745188

745387
93427
93436
93446

CPUs
4040a
6502
6800
6801
8080A

EPROMS
17024
2708
2716
4702

100p
120p
140p
500p
225p
300p

E10
510p
350p

225p
400p
400p
400p
650p
650p

670p
1200p
900p
TBA

550p

600p
900p

£25
800p

UART
AY -3-1015P
AY -5-1013P
TMS6011NC

CHARACTER
GENERATOR
325740C
MCM6576
R0 -3.2513U C
R0 -3.25131.C.
S974526249

OTHER
3245
4201
4289
4801
6820
6850
8205
8212
8216
8224
8228
8251
8253
8255
8257
8259
MC14411
MC14412V

500p
400p
400p

995p
750p
600p
550p

1360p

400p
390p
970p
500p
600p
700p
320p
225p
225p
400p
525p
700p

E12
550p

E11
E14
Ell
El 1

SUBMINIATURE
SWITCHES

Toggle
SPST 51p
SPOT 53p
DPDT 55p
DPDT (centre off) 75p

Push to make
(Red. Green. Vol . Blue) 15P
Push to break
(Black only) 25p

CRYSTALS
100KH: 300p
I MHz 370p
3 2768MHa 350p
10 7MH: 350p
18MHa 300p
27 135MI-12 300p

FOG EBOARO
CONNECTORS

0.156" Solder Tail
2a lOway 85p
2x15 way 100p
20 18 way 120p
2 x22 way 135p
2 a 25 wav 160p

KEYBOARD
ENCODERS

AY -5-2376 1.10
AY -5-3600 011

OPTO-ELECTRONICS
295777 46p
ORP12 110p
ORP61 110p

LEDS
0.125
T1132 I.R.
111209 Red
T11211 Gr
111212 Ye
111216 Red

DISPLAYS
3015F
DL704
DL707 Red

707 Gr
DL747 Red

747 Gr
FND357

76p
139
20p
26p
lep

200p
140p
140p
140p
225p
225p
120p

OCP71
ORP60
1(178

02
T11220 Red
T11222 Gr
TIL228 Red
MV5491 TS
Clips

FND500
FND507
711311
111312. 3
T11321, 2
TIL330

130p
90p
70p

16p
18p
22p

120p
3p

120p
120p
600p
110p
130p
140p

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

14 pin 12p 20 pin 211p 28 pin
16 pin 13p 22 pin 30p 40 pin

33p
42p
61p

WIRE W
8 pin

14 pin
16 pm

RAP SOCKETS
30p 24 pin 80p
40p 28 pin 100p
55p 40 pin 120p

All items are normally
stocked in depth and stock
items are despatched by
return

TRANSFORMERS (Prim 220240V)

6.0-6 100mA 68p
9.0-9 75mA 92p
12-0-12 100mA 95p
0-120-12 500mA 280p+

9.0-9
12V
0-12-15-
20-24-30
15-0-15

IA 270p+
2A 350p+

1A 340p+
IA 2115p+

(Please add 50p p&p charge to all items marked + above our normal p&p charge)

VDU SYSTEM
(as featured in P.E. Nov/Dec 1978)

A low-cost memory -mapped system designed
to interface with all micro -computer systems.

Designer Approved Suppliers
Complete Kit £49
Ready -built tested module £69
(Above prices include VAT and P&P and a free Power Supply

circuit design)

Trouble -shooting services available for kits or
modules purchased from us

Demonstration now on at our shop
PCB F.6.00 + VAT + P&P

SFF96364 £11.50 + VAT + P&P'
Reprints of "Practical Electronics" articles

available at 75p + S.A.E.

RESISTORS High Stab Ca bon Film 5% Tol El2 Series
1 4W 10R -1M 1p1110p, 100 (one value)
1. 2 10R -10M 1 5p 120p 100 (one value)
MINIATURE PRESETS Harz Vert

ANTEX
SOLDERING
IRONS
Model C 75W
CX 17W

360p
3110p

100R -1M 10p X25 3613p
CARBON TRACK POTENTIOMETERS
1.'4 LOG or LIN

CCN 380p

Single 51(.2M
Single with DP Switch 5K -2M

26p
55p Spare Bits

C CX /CCTV 46p
Dual 5K -2M 66p X25 505

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

Please send SAE for list

VEROBOARDS
DIP Breadboard 4 5 a 6 15

270p
(Suitable for 200 14 pm or
16 a 16 pin D1L 1Cs1
Dm Board 4 5 x 6 15 340p
(WO tracks for 31 way conned
tor)
Connector Plug 31 way 100p
Connector Socket 31 way 110p
VG Board for ICs - no track
cutting 105p

DATA BOOKS
TTLs, CMOS, LINEARS, MEMORIES, TRAN-
SISTORS, ETC. BY MAJOR MANUFAC-
TURERS RCA, MOTOROLA, TEXAS IN-
STRUMENTS, FAIRCHILD, NATIONAL
SIGNETICS, INTEL, GENERAL INSTRU-
MENTS, ETC. AVAILABLE. PLEASE SEND

S A E. FOR DETAILS

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 Burnley Road, London NW10
(2 minutes Doll's Hill tube station) (ample street parking)
Tel: 01-452 1500 Telex: 922800-
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news di
WHEN THE COMPUTING and Control department of
Imperial College decided that they needed a logic hard-
ware teaching lab, they were faced with several altern-
atives. One was to teach all the students in each year to
solder and then let them loose on a handful) of TTL and
CMOS chips each. This would have meant a plethora of
supply problems, technicians and even minor burns.

What they opted for instead was to use - you guessed it
-a computer.

The setup works roughly like this: A computer terminal
is situated in the centre of the 'lab' and is surrounded by 16
benches, each provided with an oscilloscope, a signal
generator and other relevant test equipment and
'peripherals. Each bench also has a perspex case with
several dozen sockets and LEDs in it. The student goes to
the central console, tells the machine which bench he
wishes to use and which logic elements he requires. He
then goes to the bench and sticks labels on the perspex
case. Each label is printed with the relevant logic symbol.
By connecting patchcords between the sockets on the
'breadboard,' the student can build up a logic network. The
LEDs indicate the state of the various outputs. Each of the
boards also has various 'utilities' - several clocks, a
random logic output and handswitches to provide inputs.

All of these functions are provided by the computer -
the sockets all lead into it's bus and it is the computer
which drives the LEDs. This means that not only is there
no possibility of the students damaging ICs which would
then have to be replaced, but also that any component can
be 'synthesised' - the department has even designed an
imaginary CPU for use with the system.

The computer also calculates propagation delays - the
students learn the pitfalls of race hazards in digital
systems. It is even possible to simulate faulty components
- as a fault-finding exercise. Another system (ex-
perimental as yet) can pretend to be linear components as
well. Clearly the teaching possibilities offered by such a
system are tremendous - what price blobboards now?
- Phil Cohen

tse                 

Our thanks to Roy Francis and Martin Cripps of Imperial
College for their time and trouble.

Martin Cripps tel-
ling the machine
what it's supposed
to be!

What the students
see. The wires dis-
appear into the
table - some con-
juring trick!

Clearly -Precision within
your grasp for only

E7978,p
LCD Multimeter Kit -
Measures Voltage
(AC/DC), Current,
Resistance, Temperatures.

This is a compact, portable, hand-
held precision instrument, accurate to
within 'A% ± 1 digit and giving crystal-
clear readout from Y2" 'black -on -silver'
digits. It has automatic polarity indication,
automatic zero, battery state indication and a
shockproof case in black ABS with brushed
aluminium -finish facia plates.

We supply full instructions for easy building on a
single PCB (+display). No metalworking etc. required.

TECHNICAL SPECIFICATION

 Accuracy: %t%±1 digit
 DC Volts: 200mV, 2V, 20V, 200V,

1000V
 AC Volts: 200mV, 2V, 20V, 200V,

500V
 Current AC/DC: 200mA, 2mA,

20mA, 200mA, 2A
 Resistance: 200n,21(c),20Kn, 2M0
 *Temperature: 0-100°C (with

sensitive external sensor supplied)

 Connectors: 4mm
sockets, 'A" spaced: 1 red
+ 1 black test probe provided.

 Internal battery: PP3 type (not
supplied)

 Current consumption:<10mA
 Transflective display
 Critical components selected for

±'A% accuracy.

L

REMINDER
The DORAM Electronic Hobbies

Catalogue is now available.

Order now.

Guarantee of Satisfaction.

Send the coupon immediately.
Your Kit will be delivered

within 25days.
If you are not completely satisfied

you may return your purchase
within 30 days for a full refund.

Doram Electronics Ltd,
PO Box TR8, LeedS LS12 2UF.

`An Elsetrocomponents Group Comport,/

OFFER CLOSES 14th February 1979.

To Doram Electronics Ltd PO Box TR8 LS12 2UF
Please send 60-632 Kit(s) at £79.95 ea. ( £79.00+95p p&p)
Please send a Hobbies Catalogue

I enclose cheque/PO for £
I am paying via National Giro Centre Bootle Lancs to your Account
Number 00/64317257

Please debit my ACCESS Card No    
I expect delivery within 25 days

Signature

Name (BLOCK LETTERS)

Address

Doram Electronics Ltd Reg 1155856 ETI 12
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LOUDSPEAKER

PRINCIPLES
ON PAPER most loudspeakers look to be terrible pieces
of design. Distortion averaging 1 %-2% - and what's
worse varying with frequency. Efficiency only rarely
exceeding 1% - so that the vast majority of those
carefully nurtured, 0.002% THD amplifier watts
pumped in down those non -inductive El 0 a metre
cables turn into nice, safe, un-musical heat!

The purpose of any loudspeaker is to convert an
incoming complex electrical signal into compressions
and rarefactions in the air-sound waves - which can
be perceived as being as close to the original signal as
possible. The different methods now being used to
realise this end form the basis of this article.

What Is Left Undone
You will find references throughout this article to
frequency divider - crossover - networks. Unfortun-
ately there is too much to be said on that subject to allow
a full and proper treatment of it within this article, and
we shall return to it in a companion article later.

Forgive us our evasion.
Loudspeakers of whatever variety interact crucially

with the surroundings they are used in - the living
room, studio or whatever. When judging performance it
is vital to remember this, and even moving a speaker
around in a room can significantly alter performance.
Some manufacturers are becoming sensitive to this
themselves - notably AR - and are producing designs
specially tailored to a particular location, or allowing
adjustment of output to suit varied positioning (AR 107,
AR 9).

Such adjustments are generally carried out within the
crossover network, and alter the electrical inputs to the
units to compensate for specific emphasis placed on
certain frequencies - usually the bass - by the loud-
speakers position.

And What Is Not
We have concentrated on the major fundamentally
different systems in commercial use today, and tried to
explain how they operate what their advantages are, and
what are their drawbacks. Many minor variations have
been left out simply through lack of space.

Forgive us our omissions.
The types covered are:
1. Moving coil - and methods of loading
2. Electrostatic
3. lsodynamic
4 Ribbon
5. Piezo-electric
6. Motional Feedback Control

Every hi-fi must have not one but two.
Loudspeakers are perhaps the weakest
link in the precarious hi-fi chain. Many
methods of improving the sound we hear
have been tried. Few have succeeded
well enough to reach production. Ron
Harris explains the innermost secrets of
those that made it!

MOVING COIL
This system dominates the field at present, and is certain
to do so for the forseeable future. The principle is an
exact reverse of the microphone principle, and takes its
being from the fact that a wire carrying a current I in a
magnetic field of flux density B will experience a force, F.
where

F=B.I.k k =a const.
A coil of wire carrying the audio is sited within an

intense magnetic field, and is attached to a 'cone' as
shown in the diagram. The cone is held in position by the
edge suspension and 'spider'.

When a signal passes through the coil the force
produced tries to push it out of the field in one direction
or another, and this movement is transferred to the air by
the movement of the cone. The suspension system
provides a 'return -to -rest' force. This movement is
related more or less linearly to the input as long as the
coil remains within a constant field.

If it moves out, then the relationship will change,
introducing non -linearity or distortion. For this reason
large and powerful magnets are employed, which have
as great a depth of field as possible.

Another solution is to use very long coils so that the
number of turns of wire within the gap between the pole
pieces remains relatively constant.
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FEATURE

CONE
SUSPENSION

POLE -PIECES

\ I

MAGNET

CHASSIS

Basic schematic of moving coil loudspeaker. In practice the coil
winding would be longer relative to the magnets, so that it did
not move out of the field.

Heated Exchange
Heat is generated in the coil and must be conducted
away, usually by the magnet assemblies and chassis. AR
speakers now incorporate a heat conducting fluid which
is present in the gap and the coil is immersed in this.
Heat conduction is thus improved and power handling
raised. The fluid also acts as a damper to aid movement
control

The speaker chassis must be as rigid as possible,
since the only reason the coil and cone move and it
doesn't is that it weighs more! Any resonances present
in the structure will act to transfer energy from the coil
movement and hence distort the output.

Close-up of a
voice coil. This
is a machine
wound unit be-
longing to a
Bose driver.
Note the
winding is but-
ted very close
to the edge of
the paper
former, and the
precise nature
of the winding
necessary for
linearity.

Cone-ventional?
The greatest drawback of this system is the cone itself.
This is usually either doped paper or Bexetrene - an
erstwhile packing material someone fell over once! It
should act as a piston to the air, with the entire surface
moving together to produce the required air movement.

However, since it is driven only at the centre, unless
the material is possessed of infinite rigidity(!) flexing or

Cutaway photo of a moving coil unit - in this case a Bose driver.
If you look carefully you should be able to identify the voice coil,
magnet assembly, spider and cone assembly.

rippling will take place - once again deviating from the
input signal. The larger the cone the worse the effect as
the frequency rises, since the centre driven portion may
well be oscillating with a period smaller than the time
taken for the energy to be transmitted through the cone
material to the outside edge.

Hence the centre of the cone leads the outside by a
number of cycles, all of which appear as ripples in the
cone. This is the reason for dividing up the incoming
electrical signal, and for employing smaller coned drive
units for higher, less energetic, frequencies.

To handle the high end of the audio spectrum, dome
units have almost entirely replaced the coned variety, as
they spread the sound more evenly, giving a better
dispersion across the listening area. Also domes can be
produced smaller, and a hemispherical dome, edge
driven, will tend to act more as an integral surface than a
centre driven cone.

Getting A Hangover
Since the cone has mass, and therefore inertia (Dr.
Who excepted) it cannot respond instantaneously to
changes in direction called for by changes in polarity of
the electrical signal. This inability to get back in time is
called 'overhang' and is another problem facing de-
signers. To minimise it driver mass has to be as small as
possible, while rigidity has to be as high as possible.

This has led over the years to many experiments with
metal cones, mylar cones, polyester et etc etc. Anywhere
other than bass units most of these have proved suc-
cessful.
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An integral part of a moving coil loudspeaker design
is the method of housing the units, and thus putting an
acoustic -loading upon the actual units. A brief discus-
sion of the various methods is thus required at this point.

Housing Shortages
There are basically six methods of providing a home for
drive units and at the same time augmenting its perfor-
mance. These are:
(i) Finite Baffle
(ii) Acoustic Suspension (sometimes called Infinite
Baffle)
(ii) Bass Reflex
(iv) Auxiliary Bass Radiator
(v) Transmission Line
(vi) Horn Loading
All of these apply primarily to moving coil units with the
exception of horn loading which can be used to enhance
efficiency of several types. In order then:-

Finite Baffle
Since the vibrating cone is emitting sound waves in both
directions, unless prevented the two waves will interact
causing cancellation and reduction in acoustic output.
The effect is reduced by placing the speaker in the
centre of a large solid board to make it difficult for a
compression produced in front to cancel the rarefaction
produced behind the speaker.

Obviously an infinitely large piece of wood prevents
this entirely, but such things don't grow on (ANY)
trees(!?) and so the finite baffle is an attempt to do the
best that can be done.

Once the sound wavelength approaches the baffle
size destructive interference takes place and response
rolls off. -

This method is responsible for those hardened en-
thusiasts mounting their bass units flush into walls and
sides of houses!

Sinclair marketed a finite baffle speaker some years
ago but this seems to have ceased to be.

Acoustic Suspension
Here the rear radiation from the units is (hopefully)
entirely suppressed by totally enclosing the unit in a box,
and radiating through a hole in that box (sounds odd
when phrased like that eh?).

The AR9. Coming from
one of the 'founder'
manufacturers it
represents Acoustic
Researches state of the
art. The cabinet is treated
around the baffle with
absorbtion material to
prevent diffraction and
re -radiation effects that
lesser enclosures suffer
from. It also stands an
endearing 53in high!

15

Schematic of a Jordan
Watts driver module.
Numbers refer to: 1.
Metal cone contoured to
hyperbolic law. 2. Phase
correcting dome. 3. Res-
istive termination to
dome centre. 4. Resistive
termination to cone edge.
5. Acoustic damping. 6.
Direct input signal cable.
7. Coil completely
immersed in magnetic
field. 8. High efficiency
"Feroba" magnet. 9.
Resistive termination at
junction of cone, coil and
suspension. 10. Connec-
tions to coil via suspen-
sion. 11. Silvered be-
rylium copper suspension
cantilevers.
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Damping of the cone movement occurs due to the
compliance of the trapped air, and the suspension
system now consists of both the actual cone suspension
plus the air load.

In order to preserve bass response the enclosure
should be fairly large and hence present a good air load
allowing high levels of energy to be applied. Bass units
designed for this type of loading have a high cone mass
and high compliance. In addition they are generally of
the long voice coil variety. The air load then applies most
of the restoring force required by the design. Efficiency
is reduced since the cone mass is increased and com-
pliance (total) is low.

Bass Reflex
The aim of this method is to raise efficiency at low
frequencies and thus decrease the required enclosure
size for a given bass output. This is accomplished by
addition of a vent, or port, in the front panel of the
enclosure. This allows a controlled movement of air
between cabinet and room. The effect of careful design
of vent dimensions and placement is to produce an
effective addition to bass response below a certain
frequency, such that the air moving out of the vent aids
the air movement produced by the bass driver.

Above the operating frequency the vent has no effect
on performance (they hope).

Auxiliary Bass Radiator
Basically a variation on the above principle, but with the
vent 'plugged' with a driverless unit or suspended mass.
This is tuned to provide antiphase radiation in the
required frequency band. Above this band the unit acts
like part of the enclosure wall. Perfected and practised
by Celestion, and perhaps epitomised by the Ditton 66
design.
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FEATURE: Loudspeakers

The DQ10. This design makes use of what the makers term a
'phased array'. This means that the driver units are staggered so
that their effective radiator 'points' are equi-distant from the
listener which eliminates the time delay distortion (phase
linear?) flat baffle designs are prone to. In addition each driver is
mounted on its own optimum sized baffle to minimise diffraction
problems.

Transmission Lines
This is another method of 'losing' the rear radiation of a
drive unit, or making it think it is working into an
infinitely long column. This is achieved by having a maze
of woodwork inside the enclosure which is filled with
graduated damping material. In this way total column
length can be far greater than enclosure dimensions.

If the far end of the column is open then help is
afforded to the bass performance in much the same way
as bass reflex cabinets.

The design is usually for almost total absorption of the
rear wave - and this leads to a gradual and smooth fall
off in bass response due to the almost constant velocity
working conditions for the cone.

Conversely to both acoustic suspension and basis
reflex loading methods, transmission line methods lower
the bass resonance of the drive units and hence enhance
LF performance.

IMF have championed this technique for long time
passing now, and as exampled in their products trans-
mission line bass possesses a 'solid' quantity totally
different to that from the other methods. It is more
extended and more realistic. Used in a large enough
room there is no better way to replay the lower registers.

Oh for a successful combination of transmission line
bass and electrostatic HF!

The basic principle be-
hind the transmission line
speaker enclosure. The
air from the rear of the
cone gets 'lost' down the
line.

KEFs 105 linear phase design. The upper two enclosures are
rotatable to aid stereo imagery. Note the rounded edges to
prevent re -radiation and the staggered drivers with respect to
the listener.
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Horn Loading
A method of designing to considerably reduce required
driver excursion for a given acoustic output. The driving
element is coupled to its air load by a gradually 'flaring'
throat - usually exponental in cross section.

The horn converts the high pressure, low velocity
sound energy present in the region of the driver into low
pressure high velocity waves for propogation. The
advantages of this type of loading are good damping of
the driver, low distortion but a limited frequency res-
ponse.

The Decca London ribbon unit, loaded by a caternoidal horn.
The flare can be clearly seen in this photo leading down to the
ribbon itself somewhere in that block at the back!

To design a single horn to cover the entire audio
spectrum is a confused exercise, and one yielding
impractical results for domestic use, since an exponen-
tial horn to reproduce 30 Hz has a mouth of 1.5m
diameter and is some 4m long! Folding the horn back
and forth within an enclosure can reduce dimensions,
and the American firm Klipsch market units which
employ the room walls as extensions of the horn to reach
lower frequencies. Usually though, the system is used to
load MF and HF units within a system.

Advantages of this principle are phenomenal
efficiency 10% compared with 1% for bass reflex
for bass reflex and 0.1 % for transmission lines, and an
attack unmatched by any other cone driver recipies. p.



ELECTROSTATIC

As we have seen the moving coil design suffers because
the cone area is unevenly driven by the electrical music
signal. The electrostatic principle, developed by both
David Tombs and Peter Walker (of the Acoustical
Manufacturing Company) is an attempt to produce a unit
in which the entire surface of the unit is driven by the
input signal.

At its most basic the design consists of two plates as
shown in the diagram. The moveable plate is made to
have as low a mass as possible and is so suspended that
it cannot touch the fixed plate at any point in its travel.
The fixed plate will usually in fact take the form of a
etal 'mesh'. A high polarising voltage5kV is applied
between the plates, and the audio signal superimposed
on this.

An electrostatic force-such as that which holds dust
on to LPs and LPs onto turntables-is thus generated
between the plates and the moveable one vibrates in
sympathy with variation in the input signal.

A refinement of this is the push-pull system where the
moving plate is situated between two fixed meshes as
shown in the drawing. The polarising voltage is DC in
nature, from a very high impedance source, and is of the
order of 5kV once again.

The outer plates (meshes) are fed from a step-up
transformer connected to load the incoming signal. This
applies a high voltage electrical AC signal to these plates
(the music signal) and causes the center plate to move in
sympathy with this. Distortion is greatly reduced using
this push-pull arrangement and can equal 0.5% in a
good design.

MOVABLE
PLATE

FIX ED PLATE

POLARISING
VOLTAGE

A F SIGNAL
LIMITING
RESISTOR
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Scheme of operation for
electrostatic loudspeakers.
On the top we have the basic
single ended design, and be-
low that the commercially
employed, much -improved
push-pull scheme as
employed by Quad and Koss
amongst others.

This system first appeared on the market many many
years ago in the form of the Quad electrostatic
system-which remains largely unsurpassed for lack of
colouration and mid -range clarity.

The advantage of driving the plate evenly over its
whole area show up as a linear frequency response-no
rippling or 'break-up'-very low distortion and a good
transient performance due to low driver mass.

However this system does have inherent drawbacks.
Consider the Quad system as an example. It is noted for
its mid -range clarity and its high frequency accuracy-
but also for its lack of extreme bass and its beaming of
top end signals-poor vertical dispersion.

The reason for this is its physical size. Since the
push-pull radiator is by nature a dipole radiator-sound
emitted both front and back, some cancellation at
frequencies whose wavelength exceeds the plate di-
mension is inevitable.

The Quad is also very room sensitive for this same
reason. Rear radiation can be dumped, but not without
acoustically loading the plate-an undesirable excursion
into non -linearity. At high frequencies there is low
energy in the wave to absorb, and so this is easier to
affect without adverse consequences on the drive plate.

KLH made a brave attempt to reach the theoretical
size of plate for good bass response with their superb
KLH9 full range units. These are almost exactly door
sized-and you need two per channel! And they cost
£2000 a pair. And they are probably unbeatable by any
speaker on the market for sheer accuracy and delicacy.
Their size endows them with a hefty bass punch too.
Units to sell your soul for. (Anyone listening down
there?)

Loading Problems

Another less serious drawback is that transformer into
which the electrical signal is fed. This presents an
awkward load to the amplifier, and can produce some
nasty effects from transistor amps.

Modern designs however-Lecson, Quad and the
rest, can cope perfectly and experience no traumas when
presented with the wickedly reactive termination cha-
racteristic of electrostatic speakers.

Many attempts have been made to marry together
electrostatic mid -high drivers with cone bass units. B&W
DM 70 was perhaps the first (and the best!) but not have
been entirely successful. Perhaps its simply that the
superior distortion and colouration properties of the
electrostatics will always show up the bass units!

! MOVABLE PLATE

FIXED PLATES

vec

c/M151 PUSH-PULL
TRANSFORMER

A F SIGNAL



FEATURE: Loudspeakers
11.

ISODYNAMIC

With the release of the Stathearn 21000 speakers, and
the new Wharfedale series incorporating Isodynamic
tweeters, this approach is gaining ground. It certainly
has a lot of promise, which we shall undoubtedly see
exploited as time goes on.

The principle was pioneered by Wharfedale with
their Isodynamic headphones some six years ago or so.
It is really an attempt to gain the advantages of the
electrostatic system, without the need for high voltages
and attendant drawbacks.

A drive unit built to this principle consists of a thin
sheet of mylar, or some such material, with a conductive
track bonded onto it in a pattern which covers the
surface in as symetrical manner as possible. This con-
ductor acts as the voice coil of the speaker, and when an
electrical signal is passed through it it responds to
nearby magnets by moving the diaphragm in sympathy.

Once again colouration is low, and driver mass
small-but also once again to obtain bass means large
areas, and conductors capable of handling large cur-
rents. Strathearns units are above 500Hz operators only
and are transformer coupled to the input. Wharfedale
employ their invention in high frequency units only.

A pity-but one we might see rectified sometime in
the future.

Exploded view of the Whardedale Isodynamic tweeker. The
driver plane - second from the rear - uses a material 25 microns
thick with an etched aluminium circuit.

BAR MAGNETS

- - .ALUMINIUM------- STRIP

FILM
POLYEST E

DIAPHRAGM

The 21000 from all angles. At the top we have the full system.
Below that the diagram shows the operating principle of the
SLC1. The polyester diaphram acts as the speaker cone. Below
this caption two internal views of the unit. The radiating areas
can be seen in the top diagram, and the lower rear view
illustrates the damping material to control rear radiation.
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RIBBON

If we take the voice coil of moving coil speakers, and
make this the active element, instead of the cone, we
would do away with a lot of the causes of colouration in
the process. Mass would be much smaller, break-up or
rippling would be greatly reduced, if not eliminated and
thus transient handling improved.

The ribbon loudspeaker does exactly this. A very thin
metal 'ribbon' is suspended between the magnet pole
faces and the signal passed through it. It will vibrate with
the signal, and thus produce the sound output

Acoustic output is low, and horn loading is usually
employed to alleviate this problem.

Once again obtaining bass is a major problem, and
moving coil units will take over from the ribbon as the
frequency decreases.

Decca market an excellent example of this principle,
which operates above 2.5k Hz.

Decca's ribbon loudspeaker. This features a ribbon element one
tenth the thickness of human hair, and is horn loaded to increase
efficiency. An 'acoustic lens' can also be fitted to aid sound
dispersion.

PIEZO-ELECTRIC

In the July 1976 edition of ETI we reviewed the Motrola
KN 6006A, the first piezo-electric unit to be released
commercially. Since that time many commercial louds-
peaker enclosures have employed piezo-electric
tweeters for their total insensitivity to crossover net-
works, phenominal transient response and clean sub-
jective sound quality.

Piezo-electrics have been around in hi-fi for a long
time now in the guise of crystal /ceramic cartridges. The
principle of operation is based upon the fact that stress a
piezo-electric crystal and a voltage proportional to the
applied force is produced across its ends.

Conversely therefore if we apply a varying voltage
across the ends of the crystal, mechanical deformation
occurs, sympathetic to that voltage. No magnets aare
required, and no coil is used.

In the Motorola design two thin slices of ceramic
material-lead zirconite-lead titante in case it makes
your life the fuller for knowng are epoxied onto a brass
separator, and nickel electrodes deposited on to a
facilitate connection. In order that the discs respond
correctly to the input, they are polarised in opposite
senses, so that on application of a common signal one
disc expands and the other contracts-acting in the
same direction therefore on the air load.

Pros
Since the impedence curve for the unit shows a steep
rise in value with falling frequency, the unit does not
need a crossover to reject low frequencies.

A perfect tweeter.
Since there is no voice coil or cone the driver mass is

significantly lower than an equivalent conventional
speaker.

Being composed of a ceramic material heat dissipa
tion is less of a problem also, and the Motorola can stand
35V RMS for protracted periods with no signs of
distress.

Due to the nature of its impedence, it is difficult to
compare efficiency with normal units, suffice it to say
that 4V RMS produces 105d BA at 1 8ins distance, and
that this can be considered efficient!

Motorola's KN 6006 piezo-electric high frequency driver. The
actual driver is the small section at the rear, and the horn is to
increase acoustic efficiency.

And Cons.

Some amplifiers may not like the load any more tha'n
electrostatic units, but since these things are normally
used with a good deal of attenuation and response
shaping circuitry between them and the valued output
stages this should not be too great a problem.

Subjectively these units have always sounded a little
'hard' to me, and never as smooth as a good dome unit
like the Isophon or Celestion 2000 designs. Still perso-
nal taste and all that

Once ag6in acoustic efficiency is low, and horn
loading is employed.

20
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Philips loudspeaker RH 544 Motional Feedback design. This
unit incorporates a separate bass power amplifier, and a lower
power amplifier for mid -high frequencies. Bass performance is
exceptional for the tiny enclosure size, but other areas of output
are undistinguished.

FEATURE: Loudspeakers

MOTIONAL FEEDBACK
Although this perhaps only a modification of earlier
systems, the performance gains at LF are such that it
warrants a closer look.

Motional feedback is a form of feedback control of
the driver cone in moving coil systems. The power
amplifier are mounted within the enclosure, a separate
amp for each drive unit, and so signal feed is from a
preamplifier. The system is marketed by Philips.

The main advantage of this extra complication lies at
the bottom end of the range where the output for given
enclosure volume is considerably enhanced. The com-
plication lies in the sensor fitted onto the driver.

This is mounted on a small PCB and is a ceramic
acceleration sensor. This generates a signal proportional
to the actual driver output, and this is compared elec-
tronically to the incoming audio. Correction is applied to
remove any errors present. Cross over is carried out at
small signal level, and active filters with all their inherent
superiority are applied.

There is a 'slave' output which allows the enclosures
to be stacked up to increase power handling and
effective output. ET1

This is one-eigth of the perfect speaker! Many experts consider
that elusive device to consist of a pulsating sphere operating in
free field conditions. Bose built this approximation to test pulse
waveform response. From here sprung the excellent. Base 901
series Ill loudspeaker.
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0311 266121 0.41 801074 0.16 8017711 0.25 60213 0.15 003090 0.16 80238 0.44 80755 1.90 BFR39 0.30 0E0414 0.22 771308 0.54 CATALOGUE

0.65
0.75

296122
766123

0.44
0.48

801078
BC108

0.76
016

110178

80178.1

0.22
0.25

812134
902138

0.15
0.15

40327
80378

122
0.20

1302398

13023%

144
0.59

80756
41115

2.10
0.39

8E240

811141

529
0.30

For rscour quantity prices co Iaci us nro

104530
11145300

184540
1865400
18.550
1865500
16456000
710570
1845700
11017000

78472040
184750
78475011

184800
11198105

184820
784920
1011600
1081608
108210
108130
104740
104750
704760
104105
1E4440
1041022
1041024
1041034
128202080

1144170

UM I80
11080CP
71.08101
110020?
1108306
11084011

[1 355$
113564
113578
L81320111

LF133316
U1374111

L1137416

2 35
2.45
2.60
2.70
310
ISO
100
210
2.20
2.20
2.06
2.36
2.45
1.30
1.30
010
2.99
2.36
2.55
2.M
4.50
440

2.11
1,49
1.65
7.50
1.24
4.75
4.50
2.15
2.15
1.25
010
1.10
1.40
1 45
0.80
0.80
060
300
3.00
0 BO
0.55

MANY MORE
TYPES

STOCKED -
ENO FOR OUR
CATALOGUE

LEDS
Small 3nom
Large 5mm
Extra bright
I r red LD2 71
IR receiver
Opto coupler

Red
18

.20

.40

EXPAND AND KIM
GROW WITH °`

NOT A KIT
BUT A READY
TO USE
MICROCOMPUTER
SYSTEM

AMERICA'S FASTEST SELLING MOST POPULAR 6502
BASED SYSTEM - EASILY EXPANDED
INTO A PERSONAL HOME COMPUTER

The basic KIM 2 includes Her keyboard and MMai
audio cassette interface. VD0 interface Supeitr
documentation, 2K monitor software in ROM Powerful
instruction set. The beauty of this system is the ease of
extension and versatility with all the possible future requirements catered
for Up and running in minutes Any future benefits from Commodores PET
computer will be software compatible with their KIM system and in fact your
KIM system has the design flexibility to stnn any requirements.
KIM II EXP LE Expand as you learn up to 65K.
KIM 1 - Basic board with above features assembled 0160 97
KIM 3 - 8K static RAM card plugs into motherboard £193.00
KIM 4 - Motherboard (takes 6 X KIM 31+ power supply 06.00
KIM II - Prototype board for user designation 142.00
The Commodore PET and KIM are both based on the 6502
micro VDU INTERFACE - VDU card - takes control E150.00
Fully assembled TTS Card -ASCII keyboard m - converts TV set to cheap
computer terminal via aerial socket Also standard RS232 connector for
micro. computer or modem - 16 lines X 64 characters

SEND SAE NOW FULL DETAILS

CMOS
4000
400111

4002
4006
4007
40088
4009
4010

461116

4012
40138
4014

4015
4016

10176
4611813

40196
402011

Gr Yell
19 19
20 .20
40 40

E0.55
E1 .45

1.55

FULL RANGE + DATA IN OUR 1979 CATALOGUE

LOW COST VDU
CONVERT TV SET TO VDU
The new CRT control chip from Thomson CSF SFF96364. Convert
your TV set into an electronic NU - 16 lines K 64 characters -
requires RAM. character generator and title else for a basic VDU.
Available as chip or lull display card.

Full cursor control. 5 volts TTL compatible. line
erase. full card included UART. Modem. char.
gen etc. Comp video out from encoded keyboard

SEND S.A.E. FOR DETAILS

CHIP rl 7 20
FULL CARD

(151 00

0.22
0.22
125
0.22
0.99
0.58
0.50
0.22
022
0.52
1.00
1.05
0.52
105
1.05
052
1.15

402i
80228
4+3236

40288
40258
10276
40288
4029B

4030
40318

40358

4031
40418
40420
4043
4044

4045
40460
40476
4049

* MAIL *
O

Quick service on all
orders - please add
404 for p&p to all
orders. Telephone
orders on credit cards
T.10 00 minimum

1.05
1.00
0.22
0.76

0.55
0.92
1.10
054
2.25
1.30
1.20
0.85
0.86
1.05
1.00
1.76
1.50
0.96
016

00506
40518
42528
40538

4054
4055
4056
4059
40608
4063
40666
4067

4068
40698
40708
40718

4072
40738
40758
40/68

0.85
0.85
0.06
0.98
1.40
1.65
1 65
6.00
1.15
1.35
0.75
4.85
027
11.7.4

0.24
0.27
0.24
0.24
0.99

1979
CATALOGUE
18 pigs cetalegge-Nee
enlarge. Mare 11181155 -
largest 41051 01 9.11ity
compoo.lt from
tranAmod mipploers mil.
able is UM All VAT mcleore
prices Over LOGO use
iletin plus lot, more. 504
post pod or 408 to callers
al ew el our tour breeclies

4077
4078
47818
1.982

4085

4086
4089B
40938
4094

4095
4096

4097
4098
45108
4511

4516
LT138

0.70
0.27
0.24
027
0.89
0.09
210
.00

2.30
1.30
I 30
4.65
1 MT
1.20
1.75
2.10
1.20

FULL RANGE 10
OUR NEW

CATALOGUE

TTL
74120011

7415016
7410026
7415036
74150411

7415100
74151211

74151311

141.51411

741.52011

74/526N
74/5270
74152811

741.53011

741.5376

74153811

74154011

741147N

7415476
7415460
7415490

74155111

74155411

7415730
741576/1

7415789
7415810
741.585/1

74159011

7415914
7415929
74159311

741495411

7415966
741510711

74/510911

741512211

74/51230
741512111

741112511

74512011
74/513141

741515611

741515811

74/516641
74151616
741516211

741.514411

0.26 7415168N 2.43 7404A 0.17 /4964 0.70

0.26 41.51696 2.43 74050 0.22 749711 1 95

026 4151140 133 740611 0.56 7.00N 1 40

0.26 4241754 1.26 74070 0.55 741074 0.35

029 410181N 3.95 74080 022 741180 095

0.26 41.516911 3.74 710911 0.22 74119N 1.40

0.26 4151906 1.00 74108 0.20 7417177 0.28

058 41$1916 100 74116 0.26 141229 0.55

143 41.519211 1.90 74120 020 741211 055.

020 41519311 1.98 741311 0.36 741256 045

0.39 41.519611 1.28 74140 0.90 741416 086

0.50 4C000 0.24 141611 0.36 74148M 1 35

0.42 40029 0.24 74170 0.36 741454 0116

0.26 742011 0.22 741506 1.20

032 400811 0.24 74230 0.32 741510 016

032 40118 0.24 7425X 0.32 741516 0.76

0.29 40118 1.41 74279 0.32 7415411 120

I.07 40200 024 743011 0.22 141550 070

1.09 403110 024 74326 0.30 741516 0.78

1.09 4C12/1 0.24 74376 0.35 7416040 1.10

1.09 40426 0.92 743811 0.32 7416106 110

0.21 OCALIN 1.34 7441111 0.20 7416240 110

026 40736 0.54 7441AN 0.54 1416340 I10

042 40746 0.56 74420 0.76 741640 1.36

0.42 47611 0.54 74491 1.40 7416511 1.36

0.42 40814 1.30 7.46411 0.90 741676 2.50

1.20 40650 130 744 /AN 0.10 741744 160

1.10 40611 164 74489 090 1417511 1.00

110 40898 4.39 74506 0.22 741766 0.90

1.20 41908 0.85 74516 022 741776 0.90

0.86 40936 015 74536 022 7418011 00

1.10
1.10

40956
401076

1.04
1.22

74540

74601
0.22
An

14181N

741821
2.00
0 BO

1 35 4E15011 4.14 747011 0.46 741840

042 801516 2.47 74729 0.30 741856 1.50

042 4015011 366 74736 0.44 741880 3.25

0.50 1415711 2.21 74746 0.32 747096 260

183 401604 1.11 747511 0.80 74190N 1 40

270 4016111 1.11 74766 0.45 74:916 1.20

0.50 401620 1.11 748011 0.60 741926 1.20

0.50 401638 1.11 748111 I.00 741939 129

0.44 401640 1.04 74829 n 90 741966 1.20

20

0.65
1.43

4C19311

401954
4M11

1.11

1.04
017

748311

748411

7192/I

05
1.20
045

741979
711986
741996

1.00
2.00
2.00,

0.85 40111 0.17 74936 0.45

1.43 40211 0.17 74946 0.90

1.43 4036 0.17 749511 0.76

NEW LOW PRICES

DIL SKTS
low Arable IC skis
8 pm 15p 22 pin 304

14 pm 16p 24 pin 354
16 pin 184 28 pin 454
18 pin 27p 40 810 554

FULL RANGE OF
Capacitors Opules

Resole" Lames

Plosrtlits Cases

Oilers Is our new
Docks catalogue

31/2 DIGIT PANEL METER KIT
Inlersil
1106171 100
1.91:1 EW

Cantons all

componenh
regorge for
coulomb. plus
PCS. Milo
rero extremely
versatile led
accurate. nay
"sem.. tit.

TRIACS plastic pack 400v 10220

Texas

4 amp 72p
6 amp 774
8 amp 82p

12 amp 93p

THYRISTORS 9110110 power

amps 8 amps

00x 0.38 Or 1147
028 0.44 201)/ 0.54
000 0.54 Ms 0.68

Branded Texas Quality producl

16 amp
21.

93p
20 amp 87
25 amp 2220

12 amps

1 000 0 63
zoo, 0.70
461110 0.90

COMPONENTS
WE STOCK MORE

Slcx king distributors officially appointed

BINATIONAL
TEXAS
(MULLANE/
IDSIEM ENS
SESCOSEM

'VERO
OANTEX
ELECTROLUBE
SIFAM
BARROW HART

MAKES COMPONENTS BUYING EASY

22 ELECTRONICS TODAY INTERNATIONAL - JANUARY 1979



PROJECT

CAR
TACHOMETER
We've been contemplating a digital car tacho, but have been put off by resolution and
response speed problems. However this Phase Locked Loop design overcomes these
quite neatly - so here it is!

WE HAD OFTEN considered the
design of a digital tacho for
automobile use, but had rejected
several schemes as we were unable
to get both good resolution and
response time - the two seemed to
provide a very good demonstration of
Heisenberg's Uncertainty Principle.

Consequently, we were rather
pleased when Mike Pratt of SM
Electronics came to us with his
phase -locked loop based design
which got round the problem. Would
we like to do it as a project, he
asked? Obviously, we said yes, and
here it is.

This tacho features a fast response
time, coupled with 10 Hz resolution,
through the use of a phase locked
loop frequency multiplier. It can be
set up, by means of a single link, to
work on 4, 6 or 8 cylinder motors.

Design Features
To measure the revolutions per
minute of a motor is simply a matter
of counting the number of ignition
pulses over a given time. With a
four -cylinder, four-stroke motor there
is such a pulse twice per revolution.
Therefore if we count these pulses for
30 seconds we will have revs/min
with a one cycle resolution.
Obviously this is much too long a
sample period for practical use in a
motor car and some compromise has
to be made.

The usual solution is to use a 100
rev resolution and a,sample time of
0.3 seconds (on 4 cylinders). We
considered this inadequate which is
why we have not published a design
until now.

In this design an oscillator is used
which is phase locked to the ignition
pulses except at a higher frequency
(x8 for 4 cylinder) allowing a short
sample time (0.375sec) with a 10
rev resolution. By using a different
multiplication factor compensation
for different numbers of cylinders can
be made. Unfortunately with the
multiplication factors used (x8, x6,
x4) the sample time for 6 cylinders is
not exactly the same as that used for
4 and 8 cylinder motors. Altering the
ratios to x1 2, x8 and x6 would
enable a 0.25 sample time to be used
for all ranges, but this is not possible
with the divider IC utilised in this
design.

Construction
Assemble the PCB with the aid of the
overlay ensuring the components are

orientated correctly. The tantalum
capacitors normally have a + mark
indicating the positive load, or a dot
on the side. When soldering the
CMOS ICs (4, 6, 7) earth the tip of
the soldering iron.

Note that there is one feedthrough
or link between the two sides of the
board near C 1 0

Calibration
Initially place a link between the
point 'C' and the terminal
corresponding to the number of
cylinders. Now with the power
supply connected feed a 50 Hz signal
of between 12 and 30 V into the
points input using the 0 V as
common. Now adjust RV1 until the
display reads 1500 RPM for 4
cylinders, 1000 for 6 or 750 for an
eight cylinder car.
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ALARM-CHRONO
WITH DUAL TIME

ONLY £34.95
+ 60p P&P

T his incredible watch is probably the most advanced of
its kind. It offers the following functions -

THE TIME gives hour. minute. sec. day. am or pm.

THE CALENDAR gives hour. minute. day or date by
your selection

DUAL TIME Time of any city of the world at your
choice

ALARM sounds every day at set time until reset or
cancelled.

CHRONO-TIMER up to 1 2 hrs. 59 min. 59.9 secs and
LAP TIMES as well

(Available in Stainless Steel or Gold Look)

KRAMER & CO.
9 October Place, Holders Hill Road
London NW4 1 EJ._Telex. 888941
attn. Kremer k7. Tel: 01-203 2473

Mail order only Callers by appointment.

ETCH RESIST TRANSFER
KIT SIZE 1:1
Complete kit 13 sheets bin 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 ang
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 (11) Lines 0.02 (12) Bends 0.02 (13)
Quad in Line.

FRONT AND REAR PANEL
TRANSFER SIGNS
All standard symbols and wording. Over
250 symbols, signs and words. Also
available in reverse for perspex, etc
Choice of colours, red, blue, black, or
white. Size of sheet 12in x 9in. Price £1.

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 Vein kit or 1/4in 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. HE/2

46 LOWFIELD ROAD
STOCKPORT, CHES.061-480 2179

TAMTRONIK LTD (DEPT ETI)
217 TOLL END ROAD, TIPTON

WEST MIDLANDS, TEL: 021-557 9144

ONE STOP SHOPPING - P.C.8.
Components, Hardware. Cases. Part Kits. Full Kits. A complete service to the ETI Constructor.

All Prices incl VAT P&P 30p per order.

Meg. PROJECT
,ssue

Ref. PCB Component
Pass

Henlwere Cam
lltereenern

Total
Peek

Graphic Equaliser 601 1 60 14 23 4 30 20.13
Graphic Equaliser PSU

TOP R F Attenuator
602
603

55 1 29
26 184 1 35

1.84
3.15

Watchdog 604 85 469 7 68 5.53 16.75
Watchdog PSU

PROJECTS Sweep Oscillator
605
606

65
2 60

1 49
21 07

3 95
8 16 428

6.09
36.11

Stereo Simulator 607 60 2.30 53 2 24 5.67
Freezer Alarm 608 55 92 385 1 65 6.97

NO General Purpose Pre -Amp 609 65 313 3.78
G S R Monitor 612 70 4 70 7 10 395 16.45
Burglar Alarm 613 60 215 6 15 8.90
Headlight Reminder 614 55 1 65 2.20

6 Bench Amplifier 615 70 3.40 2 S3 395 11.00
Audio Visual Metronome 616 1 31 62 2.93
Cow pander 617 180 10 10 8 30 3 15 23.15
50 watt High Power Amp 618 1 30 646 7.76
100 watt High Power Amp 619 1 30 9.16 10.46
High Power Amp PSU 620 1 10 5 66 789 14.65
LED Dice 624 50 2 92 66 1 65 5.73
Marker Generator 626 80 3 68 1 49 90 6.87
Skeet 627 1 60 11 12 97 4 53 16.22
Flash Trigger 628 65 3 48 84 1 65 6.62
Disco Lightshow 629 3 05 12 79 5 85 21.69
Pink Noise Generator 630 60 1 00 185 3.25

Nov 76 541 Train Controller 1801 75 5.27 5 84 3 95 15.61

Jan 77 444 5 -wan Stereo 1002 200 14 03 6 84 3 45 26.32

Feb 77 448 Stereo Disco Mixer T003 1 60 13 74 87 16.21

Dec 77 Clock B
Jan 78 House Alarm A
Jan 78 House Alarm B

T004
1005
1006

2 10
200

85

11.31

1093}3 04
305 9 50'

13.41
29.37

Feb 78 Metal Locator Mb II T007 92 5 91 8 76 3.38 18.97

Mar 78 Frequenter Shifter PSU T008 65 4 14 4.79

Mar 78 Frequenter Shifter T009 1 50 16.99 240 20.89
Mar 78 LCD Meter TO10 1 00 24.62 25.62

Mar 78 Light Dimmer 1811 55 3 40 312 7.07

Apr 78 Gas Monitor TO1 2 80 10 11 1 10 105 13.36

May 78 Star Trek Radio 1013 84 6.19 83 7.86

Jun 78 Stars & Dots 1014 1 83 5.33 11 49 3 46 22.11

Jun 78 Spectrum Analyser 1015 32- 35 76 16 02 5 00' 65.10

Jun 78 Wein Oscillator 1016 89 6 36 4 80 2 40 14.45

Jul 78 UFO Detector T017 I 45 10.80 80 13.05

Jul 78 Torch Finder 1018 45 1 27 1.72

Jul 78 Temperature Meter 1019 1 00 24 41 25.41

Aug 78 Ettwm 1020 90 2.87 1 16 4.93

Sep 78 Cross Hatch Generator T021 I 40 5 93 3.66 165 12.64

Sep 78 Stac Timer 1022 2 30 14 27 11 04 1 65 29.26

Sep 78 Wheel of Fortune 1023 1 35 4 34 43 2 24 8.36

Oct 78 Complex Sound Generator 1024 2 95 10 15 8 78 21.88

Oct 78 R F Power Meter 1025 1 10 2 24 7 12 2.38 12.64

Oct 78 Power Bulge 1026 60 71 78 79 2.88

Oct 78 Telephone Beli Extension 1027 95 3 48 3 02 215 9.60

Oct 78 Proximity Switch T028 1 95 7 91 3 25 13.11

Feb 78 Ultra Sonic Receiver 1029 60 3 38 4 95 8.93

Feb 71 Ultra Sonic Transmitter TT0330 45 82 3.20 4.47

Nov 78 Cuts Cassette Interface 2 80 26 12 87 3 95 12.66

Nov 78 Audio Oscillator 1032 2 25 10.13 38 33.74

Dec 78 Car Alarm 1033 I 80 2 80 92 5.52

Dec 78 Wine Temp Meter 1834 1 10 1 31 1 31 45 6.79

Dec 78 Curve Tracer T035 I 00 3 04 2.60 2 67 9.31

Dec 78 Eprorn Prog main board 1036 25 17 75 21 20.21

Dec 78 Enron, Prog PSU 1037 1 30 3 19 5.09

Digital Thermometer
Bongos
Loudhailer
Continuity Tester
Spirit Level
3 -channel Tone Control
Clock A
Experimenters Power Supply

.90
555 Timer Board .60
Hammer Throw (set 3) 4.80
Porch Light .70
R MS Meter .95
Rain Alarm 1.00

Except where copyright restric-
tions exist PCBs are available for
all projects from Sept., 1976,
and include
560 A. B. C (set 3) 4.60
710 2m Power Amp .90
Double Dice 1.35
152 A. B TV Patter Gen. (set 2

2.85
Heart Rate Monitor 1.00
Reaction Tester 1.45
Metal Locator 549 .85
Door Bell .65
Drill Controller .60
630 .60
Digital Frequenter Meter (set 4)

2.90
1.20

.65

.60

.50

.85

.70
1.05

SYSTEM 68

VDU 'A' 2.70
631 2.50
PCBs are modified)
M /F PSU .90
CPU
Cuts & Ram
VDU 'El.
TTY
Discounts on any
3 PCBs 5% any 4 PCBs
10%
Any 5 PCBs 121/2% any 6
PCBs 15%

2.35
2 25
2.65
2.00

Full Set E12.00

THIS MONTH S BARGAINS

100 x I/2W 1 n carbon resistors 30p
10 x 1W 5% 7k5 resistors 12p
10 x 1W 5% 1k5 resistors 10p
10 x 1W 5% 1 50R resistors 12p
10 x 6W 5% 390R wirewound 50p
10 x 470 10v Ax. Electrolytic Capacitors

25p
1 x 10k 1 in Rotary potentiometer 15p
1 plug-in mains PSU 3V/6V/ 9V/ 12V DC
300MA, suitable for calculators and TV
Games £2.99

HOBBY ELECTRONICS
PCBs and Kits available from TAMTRONIK

PCBs and Kits also available tor everyday electronics, send SAE for
details.

For a few kits it is not possible to supply ALL components. To avoid
disappointment we recommend you send SAE requesting kit details.
Please quote project and kit reference number when details of a
specific kit is required. SAE automatically brings . 9e catalogue.

OVER 120 KITS NOW AVAILABLE
TRADE AND EDUCATIONAL ENQUIRIES WELCOME

VISIT OUR SHOP AT: -
32 Market Place
Great Bridge, TIPTON
West Midlands

Buy it with

l

Sy letter or
telephone
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FEATURE

POWER SUPPLIES
One more from Tim Orr. This time he takes us through a series of different
methods for powering up circuits. On the way he explains the theory behind
each.

THE JOB OF producing stable regulated power rails has
been much simplified by the introduction (about seven
years ago), of three terminal fixed voltage regulators.
These devices can make the power supply design
problem relatively simple, but even so the designer must
be fully aware of a lot of other important details that can
cause poor results. Firstly, consider a simple unregu-
lated power supply, fig. 1.

Vsecondary

Vpeak

Full Wave Rectified

Figure 1. Below: an unregulated power
supply. Above: The output (with a load
resistor).

E 

Diode Bridge
D1 - D4

0
g secondary

e--1
Screen

MAINS TRANSFORMER

The function of a mains isolating transformer is to
physically separate the user end of a piece of equipment
from the "potentially(!) lethal mains voltage. The trans-
former also provides a suitable voltage which can be
rectified and smoothed and connected to a voltage
regulator. This is the secondary voltage of a transformer
and it is measured in VRMS at a particular loading.

That is, if the transformer is rated at 1 5V at 1 OVA,
then the output voltage will be 1 5V when the load upon
the transformer secondary is 1 OVA (10 watts).

If the load is removed the output voltage will rise. The
percentage change from load to no load is known as the
TRANSFORMER REGULATION and is typically of the
order of 20%.

To convert the VRMS voltage to a DC voltage it must
be multiplied by 1.41 42. Thus a 15VRMS (loaded)
transformer secondary will generate 21V2 DC when full
wave rectified and smoothed, which will rise to 25V45
DC when the load is removed (assuming 20% regulation
see Fig. 1).

Thus care has to be taken when selecting a trans-
former such that the smoothing capacitor working
voltage is not exceeded. Also, make certain that the
polarity on this capacitor is correct, they can LITERALLY
explode if wired up backwards!

Cl

4

+ve Output

FULL WAVE RECTIFIER

This piece of hardware has three sections, a step down, isolating
transformer, a diode bridge and a smoothing capacitor. The
transformer is driven from the mains, the voltage of which varies
depending on where you live (it's 250V / R M S in Fulham). Some
transformers have got a copper screen which isolates the
primary winding from the secondary windings. For the purpose
of safety, this should be connected to earth.

Also, for maximum safety, connect the 220 / 240/ 250 tapping
to mains LIVE. Another type of mains transformer uses what is
known as a split bobbin, the primary is wound on one bobbin, the
secondary on another. Thus the two windings are inherently
physically isolated, and so no safety screen is included. These
two transformer types are generally constructed on what is
known as an 'E' core; take one to bits and you will find that it is

ELECTRONICS TODAY INTERNATIONAL - JANUARY 1979

SMOOTHING
CAPACITOR

Load
Resistor

constructed out of lots of 'E' shaped laminations. These 'E'
laminations are butted into laminations, and clamped
together. This butting together of the laminations can cause
magnetic field problems. The wider the gap between the 'E' and
'I' laminations, the larger the magnetic field around the trans-
former.

The magnetic field generates a significant amount of induced
hum in nearby electronics, this can be overcome by using a low
leakage torroidal transformer which is constructed from circular
laminations. The primary and secondary windings are wound
through the centre of the torroid (see if you can imagine how).
The torroidal transformer, by virtue of its 'continuous' lamina-
tions results in a low stray field and a low profile design, making
it ideally suited for audio amplifier applications.
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Bridge Rectifier

CHARGING
CURRENT

PATH

A

Use thick track,
keep short.

Potential
between these

these two points:

c

When a load is placed upon the power supply shown above, the
output voltage appears as a DC voltage on top of which is a ripple
voltage. This can be thought of as two separate periods, a charge
period where the capacitor is charged up by the power supply
and a discharge period where the load discharges the capacitor.

This charging and discharging generates a ripple voltage
which has a period of 10 ms (100 Hz). A load current of 100 mA,
and a 1000 capacitor will result in a ripple voltage (Vpp) of about
V7

As a rule of thumb I usually allow 1 to 1V5 maximum ripple if a
voltage regulator is being used. This will generally result in an
output ripple of less than 1 mV. If this ripple were to be obtained
by just using a larger capacitor, then a 700,000U -capacitor
would be required!

Generally the discharge period is much longer than the charge
period. This means that the transformer is only supplying power
for short periods, in fact during the charge period. During these
periods the smoothing capacitor is rapidly charged, and it is quite
common for these current surges to exceed several amps. This
can cause mains BUZZ problems when laying out printed circuit
board designs for power supplies.

The correct layout is shown below the circuit. If the current
surge is 1 A and the track resistance is 20 milliohms then the
voltage developed will be 20 mVpp.

To PSU

CHARGING
CURRENT

Smoothing
Capacitor

To PSU

Heavy Current
Earth Return
(Loudspeaker return
for example)

as much as 10 to 20mV

Heavy Charging
Currents

Voltage regulators
A voltage regulator takes a varying unregulated input
voltage and produces a fixed regulated output voltage.
There is a wide range of fixed voltage three terminal
regulators to choose from, with a choice of maximum
current handling, output voltage and positive or
negative operation. The data sheets for these devices
contain lots of seemingly complex pieces of information
and so a glossary of terms is now included.

28

Ripple Rejection
The ratio of the ripple voltage at the re:Alator input to

that at the output, generally expressed in dB. Typically
of the order of 60 dB (1000 to 1), that is 1 Vpp of
ripple at the input ends up as 1 mVpp at the output.

Temperature Coefficient
The output voltage change for a change in regulator

temperature, expressed in mV/ C.
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FEATURE: Power Supplies
Input Voltage range

The range of voltages over which the regulator will
function normally. For example, a 1 2V regulator may
work from 14V5 to 30V. At 14V5 the regulator will
'drop out' and lose its regulation. Regulators generally
need 2 to 2V5 in excess of their output voltage. At
30V the regulator will go 'pop' (time to buy a new
one).

Output voltage
The voltage at the output terminal with respect to

ground. Generally within ± 5% of stated value.

Line Regulation
The ratio of the change in the output voltage caused

by a change in the input voltage, typically of the order
of 0.2%.

Load Regulation
The output voltage change for a specific change in

output load current.

Short Circuit Current
The output current when the output is shorted to

ground.

Output Noise Voltage
The RMS noise voltage measured at the regulators

output, not including any ripple.

Power Dissipation
The maximum power that the regulator can safely

generate on a particular heatsink.

As a rule of thumb the not exceed
about 80`' C (which is hot to touch). However, always run
the device at as low a temperature as possible. It is
thermal ageing that eventually kills electronic devices
and for higher temperatures the ageing process is
disproportionally faster.

Some applications of voltage regulators are given
below.

The table below relates the secondary voltage of a
transformer to the peak voltage at rated load and
the off load voltage, which will be considerably
higher.

TABLE ONE

V secondary
at rated
load

V peak
at rated
load

V peak off load
transformer
regulation
20%

5 VRMS 7V07 8V48
6 VRMS 8V48 10V18
9 VRMS 12V72 15V26

10 VRMS 14V 14 16V97
12 VRMS 16V97 20V36
15 VRMS 21V21 25V45
20 VRMS 28V28 33V93
25 VRMS 35V35 42V42
30 VRMS 42V43 50V92
35 VRMS 49V50 59V40
40 VRMS 56V57 67V88
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TO202
TO220

(500mA)

T03
metal
(2A)

TO3
metal
(3A)

Unregulated
input

470n

TO92
plastic

or
TO5

metal

(100mA rating)

T05
metal

or T0202
plastic
power

(200mA rating)

IN OUT

Common
Vout

10u

A)
This circuit shows a conventional arrangement of a three
terminal device. It is advisable to use a decoupling capacitor
connected close to the input terminals. This prevents high
frequency instability. If this capacitor is left out then regulation
can sometimes be greatly reduced. The decoupling capacitor on
the output helps reduce the impedance at high frequencies,
where the regulator loses its performance. For best results use a
tantalum capacitor.

Input
out

B)
The output voltage of a regulator can be increased by applying a
voltage to the common terminal. This can be done by using a
zener diode.

10.
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Input Vout

C)
The output current can be increased by using a bypass transistor.
When the current flowing through the voltage regulator exceeds
100 mA (the voltage across the 5R6 being 560 mV), the bypass
transistor begins to turn on. This transistor takes all currents in
excess of 100 mA and yet the output still remains regulated.
However a few extra components are needed to get current
limiting in the transistor path.

D)
A high voltage unregulated supply can cause problems when
using regulators. It may at times exceed the maximum voltage
rating of the regulator. A simple voltage regulator D. and Q1 can
be used to overcome this problem. D should be chosen so that it
is about 6V greater than the regulator output voltage. ma
technique has the added advantage that the power dissipated in
the regulator is less (the rest being dissipated in Q1), and the
regulator is presented with a semiregulated voltage, so the
output will have less ripple.

Dual Power Supply
The circuit shows a complete regulated dual power supply. The
unregulated rails are obtained from a split secondary trans-
former, a bridge rectifier and two smoothing capacitors. A
positive and a negative regulator have been used to generate the
+ and - rails. These regulators should be mounted on heat sinks

L

250mA

E

250V

and they should be insulated. The pin out of the negative
regulator is different to that of the positive regulator. The two
diodes at the output prevent latching up situations (on load)
whereby one side starts up faster than the other and forcibly
reverse biases it, preventing it from operating.

15 4 x 1N4002

+25V - +21V Positive Regulator
7815

1000u
220p -

-10u

1000u 220p

-25V - -21V

+15V

1N4001

i

.ov
ou 1N4001

7915
Negative Regulator

15V

Tracking Regulator
Instead of using a negative voltage regulator to obtain the
negative rail, an op amp and a power transistor can be used. The
resistor ratio, R1, R2 determines the negative rail voltage. The
negative rail is not, however, current limited. The internal
current limiting of the regulator is shown. When the load current
exceeds the current limit, the output voltage drops to almost OV.
This makes the regulator short circuit protected. Another type of
current protection is known as 'FOLD BACK' current limiting
(shown dotted). This serves to reduce the short circuit currant.
These devices protect the power supply from abuse. Another
type of protection device is the overvoltage clamp, which

30

Vout

Current Limiting Characteristic

Foldback Current Limiting Max Current

lout -
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protects the 'non -power supply electronics' from an increase in
the power supply voltage. These are two terminal heavy current
devices which are placed across the power supply. When the
supply voltage exceeds a certain level a thyristor is triggered on
and clamps the rail to ground. This is intended to pop a fuse and
so disconnect the faulty power supply (which is better than
replacing a £1,000 worth of IC's).

-ve output = -( + ve output X R2/R1)

With foldback the short circuit power dissapated in the regulator
is less than that with current limiting.

+ve unregulated

IN

FEATURE: Power Supplies

470n

HP/

Regulator

OUT

////1 1//11

-ye unregulated

10k Ri

R2

10k
741

+ve output

-ye output

723 Voltage Regulator
The 723 is an industry 'standard' device. Many manufacturers
produce it and the device itself is versatile. It comes in a 10 pin
T05 can or a 14 DIL pack. The device contains a precision
voltage reference, with a temperature coefficient of 5Oppm / C,
an error amplifier, an internal transistor capable of handling 100
mA and a current limiting mechanism. By using a few external
resitors, a capacitor and maybe an external power transistor, a
wide variety of regulator designs can be realised.

Left is shown the block diagram of the 723 regulator. As pinouts
vary depending upon package, no pin numbers are shown. V-

Frecuency
Compensation

Current Limit

Vc

V
OUt

 Vz

Current Sense

nregulated Input
Adjustable Positive Voltage Regulator
By using a variable feedback path (R VI), a variable regulated
output voltage can be generated. The voltage reference is
connected to the non -inverting input of the error amplifier and
the output voltage (via RVI), to the inverting input. The error
amplifier drives the output transistor and hence the output
voltage is controlled by the feedback voltage from VR1. A 1000
capacitor is used to stabilise the device. R1 is used as a current
limit control. When the current through R1 (the load current),
exceeds 100 mA a voltage of 560 mV is set up across it. This is
just about sufficient to turn on the current limiting transistor
which in turn shorts out the regulating transistor, causing the
output voltage to collapse towards OV.
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R1 Outpu

Voltage

VR1

4k7
R2
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FEATURE: Power Supplies

Regulated Power Supply
Sometimes it is necessary to make a simple power supply using
discrete components when a non-standard voltage is required.

+ve

Z1
5V1

B7Y88 series

4k7

+5.1

R2
4k7

+16.55

The circuit shown uses all the basic elements of a voltage
regulator, that is, a reference voltage Z1, an error amplifier and a
series control Transistor Q1. The zener diode, Z1 sets up a
reference voltage of 5V1. This diode has a temperature coef-
ficient of -1.2mV / C (a 5V6 zener is best at -0.2mV / C). The
resistor ratio of R3 and R2 sets the output voltage and the op
amp provides the error correction (the regulation).

C1

+15.95

Vout

Left: Circuit diagram of discrete com-
ponent PSU. Voltage measurements are
taken with high impedance voltmeter.

C1 is used to reduce the output impedance at high frequencies.
The zener diode has a slope resistance of 762, and so any
fluctuations in the unregulated rail will be attenuated by the ratio
of 76:7: 0.016
R1 4700
Therefore a 1 Vpp ripple will end up as 16 mVpp, but will be

multiplied by the gain of the R3, R2 network to nearly 50mV.

Improved Regulated power supply
This power supply has various improvements over that shown.
The reference zener Z2 is run at almost constant current by the
R12, Q1 Z1 network. This makes Z2 much less sensitive to ripple
and unregulated supply fluctuations. The filter R3 C1 (7 HZ low
pass), further reduces any ripple voltage and noise from the
zener diode. The preset VR1 allows the output voltage to be
varied.

+ve

If a precision power supply is required then a precision
voltage reference should be used. These can be obtained with
temperature coefficients as low as 10ppm / C. When using this
level of stability, high stability resistors (TC = 1 Oppm / C), and a
low drift op amp should be used. Also, to reduce mains carried
interference (mainly sharp clicks due to electric motors and
thyristors turning on), a mains filter should be used. This is a
passive inductor capacitor low pass filter network which
attenuates high frequency spikes and clicks. Eli

TZ1TED ELECTRONIC
DIGITAL Alet11411/1
CLOCK

ETI
RECOMMEND
THIS
MODEL

BARCLAY
ACCESS
Just phone
in number

11

IMMEDIATE
DELIVERY

Hanimex HC -1 100
Large Bright LED display
White case with red display

on black background
111 Adjustable dim/bright contro

Silent operation, all electronic
In Space age technology L.S.I. circuitry
 Alarm and 9 minute snooze repeater
el P.M. indicator
 Hour and minute display
 Size 100mm x 130mm x 60mm high
 Fully_guaranteed

£8.95
INCL. V A T
POST PAID

`THREE FOR £26.00
POST FREE

GEM affraiiiiiraiiimato

Ifir#IRlik
RADII)

HENRY'S RAnI0
404 Edgware Rd. London W2
PHONE ,01)723 1008
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3'hdigits.6functionsfullyportable

Under£50!

offdc/0
1. 1 6

3C

1000Vdc

500V,na rnA

111111111111111111.

sov

DM 235
1100011111101111111111111111111111111111111111111101011___

Sinclair M ultimeter

The DM235 incorporates the most
important features of a bench -top meter
into a rugged yet lightweight instrument for
true portability. High accuracy, resolution
and input impedance mean superior
performance to analogue meters - but at a
price significantly lower than many. The
DM235's design and specification makes it
ideal for all but the most demanding
applications.

Big, bright, unambiguous display
Full 31/2 di it display, reading to ±1999.
8 mm LEDs, ultra wide angle of view.

Six functions, 26 ranges
DC Volts
AC Volts
DC Current
AC Current 1µ A to lA
Resistance 1 Oto 20 MO
Diode test 0.1µ A tol mA
10 MO input impedance.

High accuracy
Basic accuracy of 0.5% (2 V DC range).
Other DC ranges and Resistance 1.0%.
AC ranges 1.5% 30 HZ -10 kHz.

Easy to use, by anyone, anywhere
Automatic polarity operation, automatic
decimal point placement, automatic out -
of -range indication.

1 mV to 1000V
1 mV to 750 V

1µ A to lA

commor, 20ro0

kn

Lightweight but strong
High -impact moulded ABS case, size 10 in
x 5.8 in x1.6 in. Weight less than 11/2 lb.
Basic operation from disposable cells, for
independence from AC supply.
Line operation available via optional AC
charger/adaptor.

A full range of optional accessories
DM235 meter complete with test leads
and prods £49.80

AC adaptor/charger 240 V 50 HZ £3.50

Eveready carrying case with lead
stowage compartment £8. 50
Rechargeable battery units 8.00

30 KV high voltage probe £15.00

(All prices subject to 8% VAT)

Find out more!
Sinclair Radionics are one of the world's
largest producers of digital multimeters -
the DM235 embodies over seven years'
expereince. It comes with a ful112 month
guarantee. If you'd like to know more about
the DM235, send the coupon below. We'll
send all the facts (and a list of distributors)
by return.

2000

200

20

2

Sinclair Radionics Ltd, St Ives,
Huntingdon, Cambs., PE17 4HJ.

World leaders in fingertip electronics

TTo: Sinclair Radionics Ltd, St Ives,
Huntingdon, Cambs., PE17 4HJ.

Please send me full illustrated
details of the new Sinclair DM235.

1

Name

Position

Company

Address

E

L
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A MERRY CHRISTMAS & A HA

BARGAIN TV GAMES
STAND ALONE KITS
Kits - null instructions. all PCB components Mini kits -
instructions, chip, skt, coil, PCB kits minikits
B&W Tank Battle (AY -3-8710) E15.90 E9.75
B&W Stunt Rider (AY -3.8765) E15.90 £9.95
B&W Road Race (AY -3-8603) E14.90 E8.50
paw 1 ii Game13/B (AY -3-8610) £13.50 £8.50

B&W Submarine /Specewar (AY -3-8605) TBA TBA
B&W Wipeout/Breakout (AY 3-8606) £14.90 £8.50NEW

MERCURY COMMANDER- Ready Built and Guaranteed
Made in Britain by Teleng - E37.95 with 10 games + accessories

ATARI VIDEO
COMPUTER
with big range of Cartridges A
7 currently available
plus NEW Breakout,
Basic Math, Basketball

CARTRIDGES - suitable ter all Teleng Type Games
VAT Inc

Ready -mode
Road Race £9.95
Stunt Rider
with control £1 3.9 5
Tank Battles
with control £21.50
W ipeout
Breakout £10.95

Just look at
these offersl

plus we will match
any better price offer

DETAILS ON REQUEST

* Prices include VAT. packing & delivery charges a

VIDEOTIME PRODUCTS. Tel

Sao
We welcome Barclay & Access Orders by t

TRANSFORMERS 4\
Panel Meters, Bridge Rectifiers, Power Supply Units

Multimeters - Semi Conductors - Timers - Safebloc
MinIstun& Sub Miniature

Mills. Ref. Price
amps No. E P&P

Volts 200 238 1.95 55
3-0-3 1A 1A 212 2.60 55
0-6. 0-6 100 13 1.85 40
9-0-9 330 330 235 1.95 40
0 9, 0 9 500 500 207 2.35 55
0-8-9. 0-8.9 IA IA 208 3.50 55
0-15.0-15 200 200 236 1.95 40
0-20, 0-20 300 300 214 2.35 70
20-12-0-12-20 700(DG) 221 3.10 70
0-15-20. 0-15-20 1A 1A 206 4.20 85
0-15-27, 0-15-27 500 500 203 3.65 70
0-15-27, 0-15-27 1A 1A 204 4.75 35

12 AND/OR 24 VOLT
Po 220-240 Volts

Amps
12V 24V Ref.

0.5 0.25 1 I 1

1 0 0.5 213
2 1 71
4 2 18
8 4 104

10 5 72
12 6 116
16 8 17
20 10 115
30 15 187
60 30 226

30 VOLT (Pri 220-240V)
Sec 0-1 2-1 5-20-24-30V

Amps Ref. No.
0.5 112
1.0 79
20 3

30
4.0
50
60
8.00

10.0

20
21
51

117
88
89

Price

1.95
2.30
2.90
3.75
6.25
6.95
7.85
9.25

12.75
16.60
22.90

Price

2.45
3.05
4.80
5.80
6.85
7.75
9.50

11.35
12.00

CATALOGUE 30p

P&P
55
70
70
70
00
00
00
10
30
30
60

P&P
70
70
85

1 00
1 00
1.00
1 00
1 30
1 30

50 VOLT (Pri 220-240V)
(Sec 0-19-25-33-40-50V

Price
Amps Ref. No. £ P&P

0 5 102 3.20 70
1 0 103 4.20 85
2.0 104 6.10 1.00
3.0 105 7.85 1.00
4.0 106 9.80 1.10
6.0 107 14.95 1 30
8.0 118 15.75 1.50

10 0 119 20.50 2.00

60 VOLT (Pri 220-240V)
Sec 0-24-30-40-48-60V

Amps Ref. No.
Price

E P&P
0 5 124 3.40 70
1 0 126 4.65 85
2.0 127 6.50 1.00
3.0 125 9.15 1.10
4.0 123 11.25 1 30
5 0 40 11.80 1.30
6.0 120 14.75 1.40

AUTO TRANSFORMERS
Input/Output Tapped 0-11 5-210-240V
VA Price

E P&P(Watts) Ref. No.
20 113 2.25 /0
75 64 3.50 70

150 4 5.35 85
Input/Output Tapped
0-115-210-220-240V

300 66 7.15 1 00
500 67 10.75 1 30

1000 84 17.00 1 40

Please add VAT at 8%
Barclaycard and Access facilities

available
Trade and Education Welcome

Also 1500/2000/2000/3000VA
MAINS ISOLATING (Centre Tapped &
Screened)
Pri 120/240 Sec 120/240V
VA Price
(Watts) Ref. No. P&P

60 149 5.75 .85
100 150 6.40 1.00
200 151 10.00 1.10
250 152 11.95 1.30
350 153 14.45 1 40

1000 156 35.00 3.00

SiiMortiMeC greet.
BAYOUS Herne Bay. Kent

Herne Bay 64586

PPY 'VIDEO TIME' NEW YEAR

UNBELIEVABLE
WATCH

BARGAINS
VT01
5 FUNCTION
LCO. Hour. Alin Sec

Month. Vale. S S skip
Backlighl

ONLY

E7.95

VT03
SOLAR ALARM
Hour. Min Sec Morn,'
Dale. Day alarm -any lime
in 24 hour day

E2295

VT05
CHRONOGRAPHS,
ALARM

Duel Time Zone
GNI= lap lime
alarm

E35.95

111108

ALARM ONLY
version at
5105

11T09

STOPWATCH
Version of
VT01

ONLY
Ell 95

VT07
12 FUNCTION
CHRONOGRAPH
Hour. Mit Sec DATE.

Month. I 1001h Sec Time

I or 2 Event

WINININ1
VT06
ALARM STOPWATCH
CLOCK

Snooze Alarm. Slop
watch

nd money back guarantee. Send cheque or P 0 to
Queens Road, Basingstoke, Hants RG21 1R EA
: (0256) 56417. Telex: 858747.
elephone (Trade and Export enquiries welcome)

PROGRAM NAME

TO RUN IN KI DATE

MACHINE

QUALITY

/VIICRODIGITAL LTD
DATA

LOOK FOR THE LABEL!
The Micro -Digital "own -brand" C15 Cassette means high
quality, specially made for your micro -computer.

* Tape made against DIN reference tape 45513/16
C528V with anti -static carbon additive.

* Five screw case fixing and transport mechanism using
precision stainless steel roller axles.

* Two special graphite impregnated slip shields guide
tape edges to prevent pack scramble and dispel
residual static.

10 quality C15 cassettes with it 75 (inc.VAT
library cases & special labels L -w & P + P)

ICRODIGITAL LTD
25 Brunswick St., Liverpool L2 OBJ. Tel: 051-236 0707
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PROJECT

DIGITAL
MODULE

THE THREE DIGIT display we
previously published has proved to
be one of our most popular projects.
We have used it in a number of
projects and we know of several
commercial companies using it in
their own equipment.

Many people have asked us for a
4 digit version and we have been
looking round at ICs available. We
have chosen this Intersil device
because we believe it offers the best
versatility at the moment. Apart from
being a 4 -digit counter -latch -decoder
driver needing no external
components except the displays, it
also is an up -down counter and can
be preset to any number. In addition,
it has a separate register which also
can be set to any number and
comparators which give outputs
when the counter is eqUal to the
register and when it is zero - all in
one IC!

Mod Build
The unit is built on two small PCBs
which are connected together with
short links of tinned copper wire. Be
careful to orientate the IC correctly as
it is expensive!

The preset system is designed to
use a 4 digit BCD thumbwheel switch

*4 digit
*up/down counting
*drives LEDs directly
*latch
*presettable
*second register
*equal and zero outputs
*DE to 2MHz
*5v operation

Fig 1. Full circuit diagram of the counter
module. The How It Works section for
this is given overleaf - but as this is really
a "How To Use It" section it don't matter
- does it?

COUNT
INPUT

TOO

000

SPECIFICATION

Number of digits

Readout

Maximum frequency

Input impedance

Output drive

Supply voltage

Supply current
low power mode
all eights

4

LED

2MHz

100k

1 TTL load

4.5 - 5.5V

500;2A
100mA

2

D1-D16
914

s'21/. N1

-".
14

4
.-re"o if
--e" I 4

14

'4
211, 14

-/f4

BCD I/O l's

BCD I/0 2's 6

BCD I/O 4's

BCD I/O B's

CARRY/BORROW,
0

ZERO 0

EQUAL 0

§TORE0-

UP/DOWN 0--L'

1110--11

LC G ---a

RESET°,

015? LAY0

3

7

25
2$
22 I

ICI
IC6172174

114 20 17

DISP 1
DL 704

1)1

DISP 2
DL 704

I
II

DISP 3
DL 704

DISP 4
01 704
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(closed = '1') but individual switches
can be used if required. Input is in
BCD, therefore the switches will have
the weighted values 8, 4, 2 and 1. If
the preset is not needed then the
diodes can be left out. If a preset is
needed, but always to a fixed
number, links can be inserted to
replace the "on" switches and the
other diodes left out. ET1

Fig. 2. The positioning of the displays and
the links which must be installed before the
displays.

COUNT INPUTS
UP/DOWN--..-r

RESET-. -40

LR_-S

TO THUMBWHEEL SWITCHES

1111111111111111

00000
I- EQUAL

Y/BORROIN

0 V* DISP LAY
C2 CONTROL

IDISP 4IIDISP 3IJDISP 2IIDISP

Fig. 3. The component overlay for the main
board. The common connection from each
of the thumbwheel switches goes to the
track next to the other connections.

L I et.1.41.zi(
ask oOFloasas so IX MB 0 0 0

62--41.112.--"Iillit.gralp 4S' 0 all

Full patterns for the digital module pro-
ject. Shown full size. Board C - above -
is to fit high brightness displays such as
employed in our digital dial project.

B'esH1cc

-HOW IT WORKS
Count Input - Pin 8

The counter is incremented or decremented
on the leading edge of this input. A schmitt
trigger is provided with a 500 mV hysteresis
on a 2 V trigger point. For high speed
operation, or operation from a digital out-
put, delete R2 and Cl and short out RI.
Maximum frequency of operation is about 2
MHz.

Up -Down - Pin 10

If this pin is left open or taken to +5 V the
counter will be incremented by the count
input. If it is taken to 0 V the counter will be
decremented by the count input.

Reset - Pin 14
If this pin is left open or taken to +5 V the
counter is free to be incremented or decre-
mented. If it is taken to 0 V the counters will
be reset to zero and held there until reset is
taken high again.

Store - Pin 9

Ig this input is left open or taken to + 5 V
the latches are "closed" and the informa-
tion which was in the counters at the time
the store input went high will be rememb-
ered, decoded and displayed. The counters
can be reset, incremented or decremented
without affecting the display.

If it is taken to 0 V the counter contents
will continuously be displayed for as long as
this input is at 0 V. Any change in the
counter contents will be shown on the
display.

Load Counter - Pin 12
This is a 3 level input. If it is left open the
counter works normally. If it is taken to
+5 V the counter is loaded with the BCD
data which is set on the thumbwheel
switches. If the latch is open, this number
will also be displayed. If this input is taken
to 0 V the BCD I/O pins become high
impedance. If a 3 level input is to be con-
trolled by other logic outputs they must be
tristate devices.

Load Register - Pin 11

This is also a 3 level input. If it is left open
the counter works normally. If it is taken to
+5 V the register is loaded with the BCD
data. If taken to 0 V the circuit goes to a low
power state with the multiplexing oscillator
stopped, the display off and the BCD I/O
pins in a high impedance state. The opera-
tion of the counter is unaffected except that
there is no display.

BUYLINES
Since this project is based entirely
upon the one chip-ICM 721 7A -
this is all there is to cause problems!
Since it appears in most peoples
catalogues we cannot foresee any
trouble here. Displays can be any
type really - but for outdoor work
use high brightness types.
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PROJECT: Digital Module

Display Control - Pin 20

This is also a 3 level input. If it is left open,
leading edge blanking occurs. If all digits
are zero then all are blanked. If it is con-
nected to +5 V the display is completely
blanked irrespective of the value. If taken
to 0 V all digits are ON irrespective of value.

Scan - Pin 13

The internal multiplexing frequency is
nominally 10 kHz giving a digit repetition
rate of 2.5 kHz. With a 20 pF capacitor from
this point to 0 V the frequency drops to 5
kHz and with 90 pF it is about 1 kHz.

BCD I/O - Pin 4-7

This is a multiplexed data port, normally an
output which can drive 1 TTL load. It
becomes an input when either LC or LR is
at +5 V. Pin 7 is the least significant bit.

Digit Drives - Pins 15-18

These are used both to drive the LEDs and
to provide data indicating which digit is
being presented at the BCD I/O port. Pin 18
is the least significant digit.

Zero - Pin 2

If the value of the counter is zero this
output will be at 0 V.

Equal - Pin 3

If the value of the counter is equal to the
value of the register this output will be at
(11/.

Carry/Borrow - Pin 1

When the counter goes from 9999 to 0000 or
from 0000 to 9999 a 500 ns positive pulse
occurs on this output. This is connected to
the count input of a second unit when an
eight digit display is needed.

PARTS LIST'
RESISTORS (all 1/2W 5%)

R1 100k
R2 1M

CAPACITORS

C1 33n polyester
C2 1 uO 35V tantalum

SEMICONDUCTORS
IC1 1Cfv1 7 21 7A
D1 -D16 1N914
DISPLAYS DL704

Greenbank
(Dept TIE) 92 New Chester Road,

New Ferry
Wirral, Merseyside. L62 5AG

(Tel: 051-645 3391)

CMOS
4000
4001

4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4016
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050

ISp
17p
17p

El 05
18p
87p
50p
50p
18p
18p
42p
86p
89p
45p
89p
89p
411p

99p
9Ip
86p
top

66p
190

£1 .80
45p
8Ip
99p
58p

E2.05
61.00
E1.45
E1.96
EI.11
E2.45
CIAO
E1.06
E2.45
E1.05

80p
75p
94p
909

0145
61.28

87p
58p
48p
up

TERMS, VAT. C.W.O. Add VAT to 411 prices al 81e except where staled otherwise. Post etc..
UK 25p 1.2p PAT = 27p1 per order. Export: NO VAT Sal add 75p taro's) 444 02.50
elsewhere.
(Polys, universities. port. depts.. etc coo teleptione their orders far imindiate 00000 tie

account.]

These cut prices tor Amateur Users and Export. Note: industrial users -
quantity paces available.

Mostly Motorola. RCA
4051 72p 4 010 9 E 1 .0 2 1515 E2.99

4052 72p 40181 03.39 4516 E1.08
4053 72p 40182 £1.40 4517 E3.82
4054 EI.10 40192 £1.40 4518 E1.02
4055 £1.28 40193 61.40 4519 51p
4056 E1.34 40194 £1.18 4520 E1.08
4057 E25.70 40257 (1.40 4521 21.88
4059 £4.80 4160 £1.00 4522 E1.011

4060 £1.15 4161 E1.08 4524 MiS
4061 E15.67 4162 E1.013 4526 E1.08
40627 E10.00 4163 E1.08 4527 E1.52
4063 £1.09 4174 £1.68 4529 99p
4064 II/4 4175 99p 4529 E1.84.
4065
4066

24/3 4194 £1.08 4630
5744 4408 (6.59 4531 E:.1

4067 E3.80 4409 26.59 4532 £1.27
4068 22p 4410 £5.73 1534 E5.13
4069 20p 4411 (9.51 4536 2.3.69
4070 23p 441.251. £17.14 45371 £13.23
4071 2Ip 44128 612.92 4538 E1.25
4072 2Ip 44155 E7.50 4539 9Ip
4073 21p 44158 110S 4541 E1.14
4075 23p 4419 (2.00 4543 £1.59
4076 85p 4422 [5.00 4549 E3.69

4077 23p 4431 TIA 4552 £10.55
4078 2Ip 4433 211.32 4553 £3.87
4081 20p 4435 E7.93 4554 E1.19
4082 2Ip 44401 £11.56 4555 78p
4085 749 4450 £2.67 4556 78p
4086 73p 4451 22.67 4557 E3.86
4089 E1.50 4452 211A 4558 E1.14
4093 63p 4461 E2.16 4559 E3.69
4094 E1.90 4462 £2.42 4560 £1.114

4095 £1.05 449040 E6.54 4561 659
4096 E1.05 4490VP £4.92 4562 £5.33
4091 (3.72 4700 E1.75 4566 ELM
4098 £1.10 4500 (5.56 4568 22.38
4099 £1.45 4501 17p 4569 £2.57
40061 MiS 4502 9Ip 4572 25p
40100 E2.50 4503 69p 4580 £5.74
40101 £1.61 4505 £5.71 4581 E2.62
40102 £2.12 4506 51p 4582 96p
40103 E2.12 4507 55p 4583 769
40104 £1.09 4508 £2.44 4584 43p
40105 E1.08 4510 99p 4585 01.01
40106 6Ip on £1.38 4599 E2.06
40107 Op 4512 lip
40108 £5.36 4514 £2.85

yIDEOT
UM 1253 Sound Modulator
E2.50 VATI

401111436 UHF CA 36 4i
von Idodularor £2.55

UMI231 UHF CS 36 Vision
Modulolor wide bandwidth
Ilor computsr, etc.] £4.70
1-0-1111. VATI

74000 24p
746.02 249
74004 24p
74(08
74(10
74C14
74(20
74030
74032
74042
74048
74C73

14(74
74(76
74063

24p
24p

£1.41
24p
249
24p
92p

El 38
549
56p
54p

61.29
74(85 61.29
74086 114p

74C89

74090
74093
74(95
740101
740150
740151
140154
140151
146160

746161
74CI62
746163
74CI64
740165
74CI73
740174

740175
74E192

£4.311
859
85p

E1.04
E1.22
64.12
E2.46
03.67
E2.20
ELIO
EI.10
EI.10
ELIO
£1.04
ELM

E1.51

Eng

74E193

14(195
740200
740221
740373
740901
740907
74(903
740904
74C905

740906
740907
740908
74C909
740910
74C9I I
740912
740914
140915

ELIO
£1.04
£6.78
£1.36
£1.73

540
54p
54P
54p

67.26
54p
549

EI.63
96P

£6.78
TBA

67.13
LI .4I
E1.10

740918

740921
140922
140923
14C924

740925
740926
140427
140928
740929
74E948

90095
80096
80097
80098
82019
68029
88030

E11.03
03.66
£3.73

IBA
£4.04
£4.84
£4.04
£4.04

[1 1.93
TBA
54p
6Ip
54p
6Ip

£4.13
£1.93
£1.93

MICROPROCESSORS I
KERNTRON COMPUTER

BOARDS

114 1 203 mm libreglass
wine gold plated edge coo:
nectar. Designed tar a

moo al MPU 'e 780 SC/RIP
11 els

SC. MP Protaboard £5.95
080 CPU card E4.95
VDU 'A £4.95
YOU 13. E4.95
YOU G' E5.95
Prom Programmer p 708 s1

£5.95
4k PROM board 15204I1

£5.95
15 PROM baled 1270841

£5.95
26 RIM beard 12102'11

£5.95
Power Supply Road 24.95
1001m lo be 000000 cell.

Z80
280 CPU 12', MHz'
2804 CPU 14MHz1
080-CIC
780-PIO

£13.95
£17.95
£7.95
£7.95

SC/MP II. RAM I/O
SC /MP 11 141411,1 £7.95
MS 8154 RAM 1.0 £7.50

611110

6800 MPU
6802 MPU
6820. 6821 P10
6800 ACM

8000
8080

CMOS
COSMAC 1802

MC145008 ICU

05.95
09.95
E1.25
67.17

E7.95

213.95
£5.56

COMPUTER KITS
(Check Mock hetere
ringI
Science el Cakridgs
MK14 E39.95
NASCOM I £197.50
Service ler RIKI4 len HR.
ee lee) 63.00

AMSTER VDU BOARD
TYPE 980.11 16 line 0 64 Ow
rasters, cursor. upper/lower
case. needs 20m9 interlace.
keyboard. power supply. and TV
mender £125.00

. _

CRT ConteoNer: UARTs
Thompson CSF 5E196364E

011.75
60.5.11/13 UART E4.41
813.1015 USX £5.60

BASICS
46 8102 for SC/MPO in 8 ROMS:
1SP-8F/351 E50.25
Dale in 2 ROMS 1SP-8F/352

£46.90
86 lLL BASIC for 8080/280 -
!Check availability helots orde-
ring'
in 1 ROM INS 8248 E67.27-

UV ERASEADLES
5201'40 0 8 87.50
27081K it 8 E7.95
271621108 E28.28
68708 IK 1 I E925

' STATICS pedly 450nS)
2101-256 x 4 02.25
2102-16,
2111-256,4 01.75
2112-25604 E2.25
68610 128 x 8 E3.10
2114-16 x 4 £11.95
41111-16 1 8 Icheck stockl

019.95

BUGS
ETIBUG I E19.95
EITBUG 2 E19.95
KRUG E14.95
016801 6830-7 E13.70

CHAR. GEM

MCM 6571/6576 C6.71
MCM 65760 E9.75
MK 5302 015.29
90.3-2513 E5.50
OM 8678 CAB OWE 012.95

QUARTZ I
2 768 Kelz

IWatchl
0 KHz
00.0 KHz
00.0 KHz

201.8 KILz
62.144 KHz
07.2 KW
12.5 KHz
55.0 KHz
.000 Ilk
.008 MHz
.8432 MHz
.000 MHz

.097152 MHz

.4576 MHz
56250 100
.000 MHz
2768 MHz

579545 MHz
000 MHz
032 MHz
096 010
194304 MHz
433619 MHz
608 MHz

800 MHz
915 MHz
000 MHz
120 1414

185 MHz

000 MHz
144 MHz

CO MHz
55360 MHz
000 MHz
168 MHz

680 1010

86432 MHz
000 tAtt
388608 MHz
375 MHz
BOO MHz

0.000 1110
71,3 MHz

.000 MHz

2.000 MHz
4.31818 1010
8.000 1110
8.432 011z
0.000 MHz
0.1134 010
7.648 MHz
8.6666 MHz
8 000 MHz
00 000 MHz
16000 MHz

0.23
E9.95
£3.62
£3.92
£3.92
£3.92
£3.92
13.92
£495
E3.62
£3.92
£3.62
£3.62
E3.23
E3.62
£3.62
£3.62
£3.23
EI.95
E2.90
E3.23
E3.23
£3.23
EI.25
£3.23
£3 23
£3.23
E3.23
E3.23
£3.23
E3.23
£3.23
E3.23
0.23
£3.23
£3.23
0.23
£3.23
£3.23
0.23
E3 92
E3.23
£3.23
£3.23
£3.92
£3.92
0.23
£3.23
£3.23
E3.23
£3.23
£3.23
£3.23
£3.23
£3.23
£3.23

IIEROBOARD
0.1" P065 with copper

2re"x 1" =ON 9$,
2,4"x374" 4144

2'4"x6" 49p
2%5")417" £1.52
34.1436" 49p
34"x5" 56p
3%"X 17" 61.95
4.7"x17.9" £2.52
0.1" PlaInboard (no

strips)
33/4" x 2,r" 289
334"x5" 45p
Re x17 9" £1.28
Terminal pes E1.50/500
V -Q 01P loud 94I44

DIP tireodbord £2.42
Spot Dee colter 82p
Pin :11.010. tool 99p

SOLDERCON PINS
100/1000 50p/E3.50

011. SOCKETS
8/14/16 me

109/14/13p
18 za 22 pin

10p/20p/25p
24 28 40 pin

309 / 409 / 50p

TIMER ICs
011555 556 2119/ 49p

OP -AMPS
(AN Mini dips)

CA 31306 84p
CA 3140E 35p
11.1 741 11..1 22p
6x741 (Semi MOO

SPECIAL
NSA 3881 Mulleplexed
4x0.3" common cathode
prime bee E2.95

LED DISPUITS
01.7041/707E 85p
OL 7278/7286 £2.00
01.7471/750E 21.00
IMO 500/560 21.20

LIQUID CRYSTAL DIS-
PLAT
4 x0 5" 01911140 pe OIL

£815

CLOCK CHIPS
Al -51224A E2.60
MK 50253 E5.50
MK 56362250166 E6.50
MC 14440/)1301 E11.58

TIMEBOS Oigiial Clock
Case 56 x 131 x71.5 mm
with red morels mildew.
Case colour Mole (2.50

585 DECADE
COUNTERS

MK 50395/6/1 (8.75
Ma 50398/9 [6.20

DATA I Note: in this section all data books
are subject to Ire VAT. For postage

see 'Terms' at top of page.
0650 page COSMOS Delabeole IRCA1 E4.95
c200 page McMOS Oailbook Ildatore111 E3.50
CMOS Dalabook Illalienell 22.30
MC 145006 1C1.1 Handbook IMoterolal C2.25
'Understanding Microprocessors (Motorola' 62.75
96800 Microprocessor Applications Manual (Melorolal (9.95
A Guide to SC/MP Programming Remitroal C3.50
'A Guide to 101809 1Nemilren1 759
SC -OP Technical flescriplion 'National' C2.76
SC -MP Macreprecesser Applications Handbook pionsii

£3.45
SC/MP Propremminp*Assembler Slaimal 'National) 23.00
MIK Reference Manual 111.11ona11 C3.45
16 -page data lei ORS 8154 7SP.114/65011114005.11 50p
20.page data ler SUMP 11 014lionall Sthr
COP 1802 MPU User Maul [RCM E4.50
COP 1802 Subroutines (RCN E4.50
COSMAC MPU Guide iFICA1 75p

SPECIAL: ZIG DATA PACK 213.95
A NI ot the lellowing 5 280 dale Is 4el all 1114
relaled data we can find of loteresl lo ge 280 bur
c90-p4ye 780 CPU Technicol Manuel
110111, 200-CTC Producl Specifecalion
c25page 280-P 0 Technical Manual
0200.page 280 Programming Montle'
4259age 260 Mere Reference Mellott

1:11.4j
741500 18p
741101 IBp

744502 20p
744103 209
741504 20p
741505 23p
741108 22p
744509 22p
141110 200
742111 22p
741512 23p
741113 38p
741514 75p
744515 30p

2044

742521 22p
741.126 41p

14LSZI 28p
741328 4010

741330 22p
741032 27p
741533 39p
741337 39p
741538 399
741540 28p
741542 911p

741547 909
741548 EI.20
741049 £1.20
741551 249
741554 211p

141555 10p
741563 E1.50
741073 46p
141574 4Ip
76575 411p

74L316 40p 7415125
741178 44144 7415125

741S83 E1.15 7415132
741385 £1.111 7410138
741086 43p 7415138

741190 60p 74/5139
741191 E1.04 741.0145

741192 89p 741,5147

741593 89p 7410148
7741.,1s99: [1.16 7416151

01.16 7413153
7413107 44p 74/0156
7411109 55p 7410156
741.1112 559 765157
7410113 SOp 7413158
7410114 50p 765160
7415122 70p 7415161
7411123 70p 7415162
7413124 E1.80 7410163

60p
60p
95p
55p
85p
115,

61.08
61.70
21.73

96p
76p
969
96p
76p
96p

£128
98p

£1.38
£1.18

7420164 £1.14
7415165 750
7415166 E2.26
7415170 22.88
741.8173 61.05
7415174 E1.06
74/5175 £1.10
7415111 £3.96
7413183 £2.16
7415190 £1.40
7413191 £1.40
7413192 £1.30
7415193 £1.30
7410194 21.66
765195 £1.36
741.0196 61 .00
7413197 E1.40
7413221 96p
7415240 £2.36

7415241 E2.32 7415293 01.29 7413379 E2.16
7415242 E2.32 7415295 £1.85 765384 86p
7410243 £2.32 1410298 E1.68 7411386 86p
7415245 22.70 7415324 E2.40 7415390 E2.30
7415247 £1.90 7411325 C2.90 7411393 £2.30
7415248 21.90 7415326 E2.94 7415395 62.11
744.1249 21.90 7411327 E2.86 7411396 62.15
7411251 21.34 7411347 E1.411 7411398 22.76
7413253 £1.42 7415348 £1 .06 7411399 E2.30
7415257 EI.10 7415352 £2.20 7410445 E1.50
7415258 E1.16 7412353 E2.28 7410447 E1.44
7413259 E1.60 7415365 65p 7413490 £1.80
741.5261 (4.50 741.0366 659 7413668 E1.82
7413266 52p 7410367 65p 7410669 E1.82
741.5273 £2.44 7413368 66p 7413670 E2.48
7415275 (2.50 7410373 E1.80
7410279 66p 7415375 E1.60
7415283 £1.92 7413377 02.12
7410290 E1.28 7413378 E1.114
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SAME AS
ETI OFFER

5 FUNCTION LCD

Hours. mins. secs.
month. date. auto calen-
dar. back -light. quality
metal bracelet.

£7.65
Guaranteed same day

atsh
Very slim. only

6mm thick.

SPECIAL solar+ darm
TO
ETI LCD watch

READERS
GENUINE

SOLAR ALARM
WATCH

gears. aim sacs
displayed.

Day. lala. ley el
weak.

24 We weatralint
alarm
 NON HOW bracelet
 Pewerel tree War
pawl.

WHO battery lack.*
 Back-ligal + gala
night

£24 95

 QUARTZ LCD ALARM 
Snooze + backlight. Batteries last 1 year
approx. Includes batteries and travel pouch.
Excellent value

£17.65

Guaranteed same day despatch

THOUSANDS SOLD
11 FUNCTION

SLIM CHRONO

6 digit II functions

Hours. mins. secs.
Day. date. day of week.

1. 1/100. 1/10. secs. 10 a
secs. mins.

Split and lap modes.
Back light auto calendar.
Only 6 mm thick.

This same watch is being
solo for 022.00 in newspaper
and magazine special offer
ads.

Metac Price
£.12.65
Guaranteed rile day despair

SEIKO
SUPERIOR WATCHES

World famous
piercing alarm
chronograph
Please ring
for delivery
details

ALARM CHRONO
List price £130

Metac Price £98

S.

SEIKO
SUPERIOR

CION11111=1WATCHES

Please ring for de-
livery details

CHRONOGRAPH
List price £85

METAC PRICE £68

SEIKO

SUPERIOR WATCHES
6 digit, 7 function
watch with 4 alarms &
volume control.
Please ring for delivery
details.

vials
MULTIPLE ALARM

List price £1 20
METAC PRICE £98

SEIKO
SUPERIOR
WATCHES

Full spec. calculator
+ 6 function watch.
Please ring for de-
livery details.

CALCULATOR WATCH
List price £1 65

METAC PRICE £125
HANIMEX

Electronic
LED Alarm Clock

Same as ETI offer
Thousands sold

19. Sworld0

I CO.,

Feature and Specification
a Hour minute display
* Large LED display with p m and alarm on

indicator
* 24 Hours alarm with on -off control
* Display flashing for power loss indication
* Repeatable 9 -minute snooze
* Display bright/dim modes control
Size 5.15K 3.9302.36 (131mm 100mm
x 60mm)
Weight: 1 43 lbs (0.65 kg)

Guaranteed same day despatch

£8.65

GENUINE
SOLAR

5 function LCD

Solar panel with
battery back-up.

Back light + auto
calendar.

H011ra. mins. secs.
day. date.

 Quality metal bracelet.

£10.95
Guaranteed same

day despatch

LADIES
LCD

Only 25 a 20 mm and 6 mm
thick. 5 function: hours.
mins, secs. day. dale. +
back light and auto cal.
Elegant metal bracelet in
silver or gold. Slate pre-
ference.

£10.95
Guaranteed same day

despatch

ALARM LCD

6 digit 7 func-
tions + penet
rating alarm.
Hours Mins
Secs. Day Date
Alpha Day. Year.
Back light + 200
year calendar.

ONLY

£21.95

THE METAC
DIGITAL CLOCK

* COMPLETE KIT*
 Pleasant green display - 12/24 Hour readout
 Silent Synchronous Accuracy - Fully electronic
 Painting colon - Push-button setting
 Building time I Hr  Attractive acrylic case
 Easy -to -follow instructions - Size 10.5 x 5.7 x 8 cm
 Ready drilled PCB to accept components

PRICE £6.65

1'8
Mistral

MICRO

CASSETTE

RECORDER

Hand -bald only 2/, e 5 a
1'/e inch. Identical to well
how models being sold
at E35

OUR PRICE
£24

SINCLAIR SCIENTIFIC
PRO GRAMMARLE

+ free program library
worth 04.00

ONLY £11.65 FROM METAC

All products carry full 12
months guarantee. Please
add 30p p&p with all
orders. All prices include
VAT.
Shops open 9.30 to 6.00
daily.
I rage enquiries wel-
come. Delivery: One
week. Except where
same day delivery is
stated.

COMPONENTS
2N3055 transistors 50p

.2 inch LED's, red 12p
green 15p
yellow 1 5p
orange 15p

DL 764 displays 8'Op
DL 707 displays 80p
Watch batteries 70p

(state type)
Mercury tilt switches 50p
Crystal mic. inserts 50p

Also useful for sonic applications and
sound transmitters (buzzers etc)

GENUINE
SOLAR CHRONOGRAPH

£16.95

6 digit, 11 function.
Hours . Min . Secs
1/100.1/10.
Secs Mins
Split & lap modes,
Auto cal + back
light.
Powered from solar
panel with battery
back-up.

TV GAMES

Black & white £8.95 Colour
£12.95. 4 games, 2 ball speeds, 2
ball angles, 2 bat sizes.

METAC
67 HIGH STREET
DAVENTRY, NORTHANTS
Tel. (032 72) 76545

Electronics & Time Centre
327 EDGWARE ROAD
LONDON W2 Barclay & Access welcome

Tel. (01) 723 4753 Phone or Send Card Number
with order

II
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SUPERIOR
INDUCTION
BALANCE
METAL
DETECTOR

* Visual meter with audible indication.
* Distinguishes between gold. silver,

copper. bronze and non-ferrous metals
and useless metal objects such as
bottle tops, etc.

* Range up to 10 inches on a single coin
Three feet for large objects.

* Battery lasts 50 hours.
* Telescopic 2-31/2 foot stem.
* Volume & tuning controls.

METAC PRICE £28.65

LCD CLOCK RADIO

GT-7801 MW/FM
LCD CLOCK RADIO. Radio with.
earphone and DC jack. IC controlled clock
gives minimum 15,000 hrs., battery life
from UM3x1. Features. Wake to music or
alarm, sleep timer, snooze, dual time
zones, stop watch function, time lock -on /
off, back light. 190 x 97 x 43mm

METAC PRICE £22.95

FLUORESCENT
DISPLAY CLOCK RADIO

* Mains operated
* Soh glow green display
* MW/FM radio
* Alarm with 9 min. snooze feature
* Programmable play -to -sleep setting

METAC PRICE ONLY

£19.95

DIGITAL LED CLOCK

* Automatic brightness control
* Weekend alarm cancel
* 9 minute snooze alarm

OUR PRICE £10.95

MILITARY
STYLE
RADIO
Medium wave.
Long battery life.
Good sound reproduc-
tion

SPECIAL
OFFER

£2.45

CASIO
SPORTS WATCH
Model F-100
Black plastic case. (Epoxy
based glass filled nylon.) Stop-
watch. 11 functions.

METAC
DISCOUNT PRICE

£23.95

CASIO
CHRONOGRAPH
45CS-22B

£49.95
CASIO
WORLD TIME
WATCH 29cs-1113

£59.95

METAL DETECTOR

BFO

Principal
Audible
indication
Telescopic
stem
Ideal for
beginners
but also
excellent
for finding
hidden
pipes and
wires

ONLY
£11.95

GOOD QUALITY
CALCULATOR
MODEL 3000

x + + - memory
constant, per cent,
8 digits with red
display.

METAC SPECIAL
OFFER

£3.95

CBM
ALARM WATCH

Superb 6 digit, 8 function alarm watch,
with snooze repeater and
conference warning bleep.
(It bleeps once 4 seconds
before alarm sounds giving
option to cancel).
Hours - Mins. - Secs. - Day -
Date - Month - Back Light -
Auto. Call_

Top quality 'CBM' finish

METAC PRICE £29.95

CBM EXTRA LARGE DIGIT
5 FUNCTION LCD

* Hours mins secs
* Month date Auto

calendar
* Back -light
* Real leather strap
* Big digits in a slim 9mm

thin case
* Digits 50% larger than

all other watches.

METAC
SPECIAL OFFER

£9.95

CBM
CALCULATORS

METAC
Dismount price

72 Step program-
mable model
PR100 . £38.85

Full scientific 3
memory model
4912 . £12.14

Full scientific 9
memory model
9190 .. 624.1119

RADIO CONTROLLED CAR
A fabulous new toy will give houri

of fun.
Forward and reversing controls.
Outdoor range 150 ft.
Indoor range 50 ft.
A scale model of Bertoni's famous

Lancia sports car.
List price as sold in well-known mail

order catalogues and top stores,
£16.

METAC SPECIAL CHRISTMAS
PROMOTION OFFER

£11.95

ALARM CHRONOGRAPH
WITH DUAL TIME ZONE

FACILITY
Constant LCD display of

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.

Cl / 100 second chrono-
graph measuring net,
lap and first and
second pima times.

Dual time zone facility.
Night light.

I

Telephone Special 24 -hour
phone service

Credit-card customers are
welcome to buy by phone -
simply phone 01-723 4753
with your credit-card number

to place your order.

* Fully adjustable
bracelet.

Please note Metac are probably the only
people with this watch in stock.
A very good alarm watch.

METAC PRICE ONLY

£29.95

AQ-1000
CALCULATING
ALARM CLOCK
PLUS
3 -WAY STOPWATCH
* Calculator with 1/, t & memory.
* Continuos: clock with
* hrs. win. secs. day. month. day of week
a Alarm
* Step -watch with 1/10 secs to 10 bars + lip
sad split-11ot man le sod
* banners test I year costumes sparaliss
* Oimentais 1/4" x 2%" x 4bi" is.
* Complete with leatherette wallet.

UST RICE f21.95

METAC SPECIAL EXCLUSIVE PRICE

£19.95
Cannot be loond cheaper mrpolters else

PLEASE NOTE
All our products carry full money
back 10 -day reassurance.
Watches are despatched by
FIRST-CLASS POST. They are
fitted with new batteries, and in-
clude guarantee and instructions.
Battery fitting service is available at
our shops for no extra charge. We
stock most watch batteries and this
service is available to all.
Metac have been selling electronic
watches probably longer than
anyone else in the UK. We take care
of your watch not just this year but
next year and the years after that.

ce

Buy it with Access

METAC
67 HIGH STREET
DAVENTRY, NORTHANTS
Tel. (032 72) 76545

Electronics & Time Centre
327 EDGWARE ROAD
LONDON W2 Barclay & Access welcome

Tel. (01) 723 4753 'Phone or Send Card Number
with order

BARCLAYCARD
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A HISTORY OF
ELECTRONICS IN
MEDICINE

THE USE OF ELECTRICITY FOR medical purposes dates
back to the Ancient Greeks who used the electric eel to
treat various maladies. In 1759 Wesley collected case
histories of the use of electricity. The first recorded use of
electricity for treatment in a hospital in London was in
1767.

Not quite 200 years ago, in 1786 to be precise,
Professor Luigi Galvani - an anatomist at the University
of Bologna, Italy - discovered by chance that the
muscles of a dead frog contracted under the influence of
an electrical quantity.

He wrongly assumed that animal electricity stored
within the muscle caused this to happen. It was, in fact,
the result of dissimilar metals forming a primary electric
cell which energised the nerves of the muscle. Volta of
the University of Paris proved it and subsequently gave
the world the voltaic battery, in 1800.

The contribution of these two men provided, in the
simple primary cell, a workable basis for using electricity
in practical ways not previously possible with the
electro-static form of electricity. Galvani's work on
"animal fluid" was amongst the earliest electro-medical
studies. The apparatus he used was crude by today's
standards - see Fig. 1.

Fig. 2. Apparatus used by McKendrick to give lectures on life in
motion to Royal Institution, London, audiences around 1890.

Fig. 1. Artist's idea of Galvani
experimenting with frogs' legs
in the 1780s. Note the friction

electrostatic generator on
left and the Leyden jar on
right (Funk and Wagnells).

the
the

Body Electric?

Research into physiological electric quantities gradu-
ally became more sophisticated as the 19th century
passed. This development, however, had to wait for
suitable experimental inventions such as the electro-
magnetic galvanometer which became available in its
crudest form around 1830. A typical laboratory electro-
medical instrumentation set-up of the 1890s is shown in
Fig 2. A smoked glass plate moved steadily across the
end of a mechanical pen secured to the end of a frog's
leg muscle. The muscle was energised by high -voltage
generated from a vibration induction coil which was
energised by a chromate primary single cell of the
Grenet kind. Smoked screen recorders are still in use
today in some medical research measurements, blood
flow parameters being one example.

The sphygmometrograph (as a pulse measuring
instrument was known in that time) was originated by
Marey in 1860. A later design by Verdin is shown in Fig
3. Electronic method was little used in medicine in early
times, as powerful electric signal amplification was not
obtainable until the beginning of the 20th century -
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FEATURE.

Electricity has long been used for medical purposes, here's the story of the past and a
look into the future. By Peter Sydenham.

11111111111111111111111

Fig. 3. Verdin's apparatus of the 1890s for
recording action of the pulse.

when the thermionic valve was invented by Fleming (in
1904).

Figure 4 shows experimental equipment for mea-
suring heat production of muscular contraction around
1880. Thermocouples, forming a thermopile, drive the
crude galvanometer.

Ion Therapy

Another aspect of medicine where electricity is used
is for therapeutic treatment. Since the very early 1 800s
output of the various kinds of electric current generator,
namely the Faraday induction coil, the galvanic chemical
battery, the sinewave rotating generator and the friction
statical generator have been applied to appropriate parts
of the body to provide a cure for all sorts of ailments.

X-ray equipment was born in 1895 when Roentgen
discovered X-rays in a chance situation using photo-
graphic plates. There is probably no case in instrument
history where application was more rapid. Edison, and
others, had equipment in use in hospitals within months.
Figure 5 shows contemporary American X-ray plant of
1899.

Measurement and recording of heart performance
also began around 1900. Professor Einthoven of Hol-
land devised a rapid response, high sensitivity detection
instrument in 1903 - the string galvanometer. Soon
after this was coupled to a photographic recording
system, by the Cambridge Instrument Co., to produce an
electrocardiograph. The first installation of this was
made in 1909. By 1945 cardiographs were available in
portable form. Figure 6 shows the interior of a 1 930s.
Both Brothers portable electro-cardiograph invented and
made in Adelaide, South Australia - possibly one of the
first portable units devised anywhere. It used a loud
speaker drive unit (right) to mark a rotating smoked disk.
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Fig. 4. Schematic of McKendrick's 1891
method for measuring heat generation in
muscle.

The record was viewed by the physician using an optical
magnifier. Amplification to drive the stylus from skin
electrode signals was obtained by thermionic tubes.

As with all disciplines, electronic method opened the
door to new accomplishments. In medical electronics it
happened from the 1920s onward. Equipment for
researching physiology at Oxford University, in 1949 is
shown in Fig 7 The unit, advanced for its time, incor-
porated amplifiers, a temperature control unit, stimula-
tors to induce responses, a time base and a cathode ray
tube display unit.

Electronic equipment used in medicine has come a
long way during the past 50 years. This can be seen by
comparing the apparatus pictured above, which covers
the 1800s to 1930s period, with modern equipment
such as that used in pathological testing and nuclear
medicine.

Future
Against this background let me now suggest deve-

lopments we can expect to experience over the next
quarter century.

Fig. 5. Complete X-ray apparatus in use in America around 1900.
Note the lack of safety devices and precautions.



Fig. 6. Interior view of a Both portable electro-cardiograph
machine made in Adelaide around 1930.

Fig. 7. E Electro-physiological research equipment used by Dick-
inson at Oxford University in 1949.

Monitoring

The largest proportion of electro-medical equipment
is concerned with measurement; for detection of abnor-
mal states. At present comparatively few of the incred-
ibly great range of medical measurements needed can
be made in situ on the body and without disturbing its
functions. Samples of tissue, blood, urine, etc. are
removed for analysis in the pathological laboratory. This
process, although performed faster today than ever
before, can still take several hours before a diagnosis is
available to the physician in order that he or she can
decide corrective action. Analysers now exist that handle
many measurements of a sample entirely automatically
once the sample is loaded into the analyser. But the
sample must first be extracted from the body and then be
transported to the machine, processes which consume
time and in some circumstances alter the sample from its
original state.

It is realistic to expect the transport step to be
eliminated in the future with most local clinics having
their own units for analysis of samples. The next stage in
progress will come about by the invention of units that
measure parameters such as blood count, albumin, etc,
by contact externally to a suitable vein or artery. Direct
measurement like this would also provide more accurate
measurement as the blood would be in its normal
working state. Furthermore, it would then be possible
rapidly to optimize drug dosage and to investigate
changes in parameters as they happen. The concept of
in -situ measurement will apply to numerous other tests.

In special cases some people have already been
equipped with sensors of critical body parameters. The
outputs are telemetered to a remote observer. Examples
of this are in space -medicine, in fitness studies and in a
few heart disease cases.

Microbody

Considering the low-cost data processing power
already available, and coupling this with inexpensive
micro -miniature sensors we can expect to see developed
in the future, it is possible that individuals will one day -
be able to obtain self -monitors that provide warning
when body parameters exceed allowable limits.

Better measurements always leads to better control.
As an example, respiratory tract problems, such as hay
fever and asthma, are hard to combat effectively be-
cause of the lack of detailed data about each individual's
characteristics in the various circumstances encount-
ered. Not all people are allergic to the same pollens - we
could benefit greatly if an easy way existed that deter-
mined the allergic pollens involved.

At present, a pollen count is usually taken by drawing
the ambient air over a sticky surface for many minutes -
hours sometimes. The surface is then observed with a
microscope, the technician counting all pollen grains
together to obtain the total pollen count. This process is
now sometimes carried out using computer -controlled
video TV camera systems, but the systems are still barely
able to group the various kinds of pollen grain. (They are
typically a micrometre in diameter or smaller - counts of
a few grains per cubic metre can cause unwanted
symptoms.)

A development that could help is a sensor that
provides a virtually instant count of the individual kinds
of pollen grain present -a real-time sampling analyser.

-4'
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With such a device the sufferer could test for the hostile
situation before symptoms arise and take remedial
action in time. Technologically such an instrument
appears feasible. It is, however, cost and physical size
that holds up its development and its practical everyday
use at present.

A likely parallel already existing is the Coulter counter
that analyses the size and number of cells in a blood
sample. Blood -cell counting of several years ago re-
quired the blood to be smeared on a microscope slide
and the cells counted by eye under a microscope. Today
the machine makes the measurements in a few seconds
by counting particles as they pass a small orifice - but it
is neither portable nor inexpensive. Figure 8 shows a
Coulter counter installation as used in the larger patho-
logical laboratories.

Development of personal monitors will almost cer- particles providing a printout (I MUS, Adelaide).
tainly pass first through a telemetry method in which a
central computer processes the data, perhaps with the
help of the trained physician to begin with. A direct
self-contained method will then be developed in which
the specific data processing requirements that- have
emerged from experience, are integrated into the unit.

Sensors

The human body is a vastly complicated chemical
process plant. It has sensors feeding information to the
brain for central processing. In turn, the brain sends
signals to actuators - the muscles which cause the body
to function and to do work. Nerves are the hardwired
data channels for receiving and sending control infor-
mation.

Slight deficiencies in the senses of sight and hearing
have been aided using instruments - spectacles and
hearing aids. The latter began as acoustic horns which
provided sound pressure gain without active amplifica-
tion. The advent of the telephone led to amplifierless
hearing aids in the 1 900's which used several mouth-
pieces coupled to the ear pieces (Fig 9). Then came
electronic units which provided active signal gain from
miniature thermionic tubes. Today we have integrated
semi -conductor circuitry. We have still a way to go,
however, before we are able to compensate for a failed
action of the inner ear mechanism.

Vision, until very recenty, was aided only by optical
lens compensation. But this applies only where the eye is
still largely operative as an optical -to -electrical trans-
ducer. Quite recently experiments have been reported in
which a miniature video camera provides electronic
signals that drive cells in the brain to provide illusion of
sight. The method is still crude compared with the
performance of natural process. Given time for research
it seems reasonable to assume that quite compact and
useful artificial eyes will soon be available for blind
people. Bionic man is not so fantastic! Interestingly,
once the bionic eye is developed it is an easy matter to
provide greater than natural visual acuity and to offer
sensitivity to other than the visible light band - infra -red
for instance.

Providing electronic replacements for the sense of
smell will most likely be a much later development. We
know too little about the olfactory senses and have no
really compact and cheap smell sensors at this time to
expect great progress to occur in the near future.

Fig. 8. Coulter counter unit of today that analyses blood sample

Ob'

Fig. 9. 1900's hearing aid. The three receivers, which fit into
the case, provide signal to the two earpieces. No active amplifier
was involved. (Birdwood Mill Museum, S.A)
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FEATURE : Electronics in Medicine
Animals, such as dogs, possess a sense of smell vastly
much more sensitive than humans. Ants track each other
by a scent trail! Yet man has not yet produced small and
inexpensive chemical analysers (smell is a largely
chemical process) that can meet the complex sensing
requirements of smell detection.

Scanners

X-ray and nucleonic diagnostic methods have the
valuable feature that certain internal structures of the
body can be seen. But all such methods lack the spatial
resolution we obtain by visual examination with the
unaided eye or through a microscope. A nuclear radia-
tion source set-up within the body privides a rather
diffuse output picture. Resolution is improved by in-
creasing the number of individual elements at the
sensing stage. The gamma camera, for example, pro-
vides two-dimensional pictures using over thirty
scintillometers connected in such a way as to provide
many more picture elements. The latest development
senses the body area by scanning multiple sensors
thereby collecting yet more data in a given time.
Sophisticated processing is then used to provide video
screen outputs which contain much more useful infor-
mation than ever before. Similar techniques apply to
X-ray, nucleonic and ultrasonic signal transmission.
Now that vastly more powerful data processing
capability exists the future development will be to
incorporate many more sensors of the same kind and
make more effective use of three-dimensional data.
Other variables, such as, say, thermal emission will also
be incorporated along with systematic experience
gained into the processing, all this to providing data
conversion for a more meaningful measurement pro-
cess.

Surgery

Electrical methods in surgery traditionally include
endoscopes with which to see into inaccessible places
and cauterizing probes for sealing blood flow, cutting
and destroying cells where need be. The recent intro-
duction of the laser as a cutting tool has most valuable
properties. Selection of the appropriate wavelength
decides which kind of body tissue will be cut. For
example, it is possible to weld the retina of the eye
through the pupil without need for surgery. The radia-
tion is only absorbed by retinal material, the pupil and
fluid of the eye ball being transparent to the wavelength
used.

The selective property of narrow -band radiation will
enable some highly precise surgical operations in the
future. An operation might go as follows: a rigid frame-
work holds the patient fixed with respect to an x -y -z
translating pulsed laser operating head. Wired to the
control unit of the translator are electrodes fixed to the
body. These sense when low -power sensing pulses are
energising the specific part of the body required to be
operated upon. The unit scans until sensing signals
(operated by a non -cutting wavelength source) verify the
location of the beam. Once at such a point the laser is
twitched to full cutting power continuing to cut as the
time -multiplexed sensing signals indicate position is
satisfactory.

Looking back, electro-medical apparatus has only
been with us for a mere 50 years. In the last 10 years of
that time we developed inexpensive and very powerful
data processing methods. The next 25 years are likely to
unfold undreamed of aids to medicine many of which we
would regard as miraculous if we heard about them
today. Ell
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- ELECTRWATTUE buying Guide
If you have already bought from Electrovalue, you will know just how large and varied our stocks are and how well your orders are looked
after, whether you be beginner or a computer -minded expert. For those who have yet to know, we have been publishing a series of ads.
month by month to give you up-to-date information and prices on the more important items we carry so that BY DETACHING AND SAVING
THESE PAGES, YOU WILL HAVE A VALUABLE AND COMPREHENSIVE MONEY SAVING CATALOGUE. ALL MERCHANDISE IS BRAND
NEW AND GUARANTEED. See below how easy it is to order - and how you save.

Be safe! Be satisfied! Buy it from Electrovalue

Capacitors Quantity prices available except for M DC.

CERAMIC DISC pF Volts ELECTROLYTIC R1524, 28.0x 17.8mm
500V: 1, 2, 5nF 3p 4.7 16 21p TANTALUM BEAD 330 18p
50V: 0.02p F 3p 4.7 40 12p Siemens 845134 series 390, 470, 500 18p

4.7 63 12p 6F Volts 560. 680 111p

CERAMIC FLAT
TUBULAR 1137448 
(2.5mm)
0.01 pF 63V 4p
0.022p F 40V # 3p
0.022p F 63V 5p
0.033pF 63V 5p
0.047pF 63V 5p
0.0680F 63V 6p

4.7 100 14p
10 6.3 21p
10 25 12p
10 40 12p
10 63 14p
10 100 15p
22 10 12p
22 25 12p
22 40 13p
22 63 15p

0.1 350 14p
0.15 35 12p
0.22 350 14p
0.47 350 14p
0.68 350 14p
1.0 350 14p
2.2 160 14p
2.2 35 14p
3.3 160 14p
4.7 16 16p

820, 1000 22p
2200 24p
3300 36p
4700 46p
R2032, 35.6 x 23.0mm
1500, 1800 18p
2200, 2700 24p
3600, 3900 211p
4700, 5000 33p
6800 41p

CERAMIC FLAT
TUBULAR 837449 
(5mm)
0.047 p F 63V 5p
0.068p F 63V 5p
0.1 pF 63V SP
0.220F 63V 11p

CERAMIC PLATE
(Mullard C333) 
El 2 values
1.8pF - 18pF 4p

22 100 16p
47 3 12p
47 10 12p
47 25 14p
47 40 15p
47 63 16p
47 100 19p
100 3 12p
100 10 14p
100 16 15p
100 25 16p
100 40 16p
100 63 22p

4.7 355 18p
6.8 255 18p
10 63 16p
10 160 18p
10 250 20p
15 25 31p
22 6.30 189
22 16 22p
22 25 45p
33 10 22p
47 6.3 22p
47 16 35p
100 3 22p

8200. 10,000 56p

MIXED DIELECTRIC
M D C
600V
0.1 28p 0.47 77p
1 ONF 84p
1000V
0.001, 0.0022, 0.0047

20p
0.01 22p - 0.022 23p
0.1 32p 0.22 57p

100 100 28p 100 63 45p 0.47 111p 0.047 32p
CERAMIC PLATE 220 3 13p 100 10 67p
El 2 values 220 6.3 15p
22 - 33pF 3p 220 10 15p POLYESTER
39 - 68pF 3p 220 16 17p ELECTROLYTIC, Mullard C280, PC mtg.
82 - 220pF 3p 220 25 20p TANTALUM, AXIAL 0.01, 0.015 6p
270 - 1000pF 3p 220 40 24p Siemens series D 0.022 6p
E6 values 220 63 30p 0.1/35, 0.47/35. 1/35 0.033, 0.047 Sp
1500 - 4700pF 3p 220 100 47p 36p 0.068 7p
6800pF 3p 2.2/20,4.7/10 25p 0.1 7p

470 10 19p 2.2/35. 4.7/35 37p 0.15 Bp
CERAMIC FEED 470 16 24p 10/20.22/15 37p 0.22 9p
THROUGH 470 25 22p 47/10 66p 0.33 13p
1000pF 350V 470 40 31p 0.47 15p

470 63 49p 0.68. 1.0 24p
ELECTROLYTIC,
REVERSIBLE*
EX50 series, 50V
2pF 25p
4 pF 27p
6, 8, 10. 16pF 30p
250F 35p
40. 600F 56p
100 p F 65p

470 100 74p
1000 3 18p
1000 6.3 22p
1000 10 21p
1000 16 30p
1000 25 40p
1000 40 45p
1000 63 76p
2200 3 23p
2200 10 30p

LACQUER FILM
(non -polarised)
Siemens 832110
series 20% tol.

F Volts
0.1 100 76p
0.15 63 62p
0.22 63 65p
0.33 63 70p

1.5, 2.2 42p

POLYESTER,
PC mounting
Mullard 344 - or Siemens
832234 - series as avail-
able
100V
0.047 9p

2200 16 45p 0.47 63 78p 0.068 9P
ELECTROLYTIC, 2200 25 70p 0.68 63 84p 0.1 10p
CANS 
Siemens B41070.

2200 40 77p
4700 16 85p

1.0 63 91p
1.0 100 1.45

0.15 lip
0.22 12p

unsleeved 4700 25 96p 1.0 250 2.01 0.33 16p
10000F 40V 99p 10000 3 40p 1.5 63 93p 0.47 18p
10000F 63V 1.07 2.2 63 1.60 0.68 22p
10000F 100V 1.50
2200pF 25V 1.08
2200pF 40V 1.21
2200pF 63V 1.50
4700 p F 25V 1.46

ELECTROLYTIC
PLUGGABLE 
Siemens 841316 series
6F Volts
1.0 63 13p

3.3 63 1.82
4.7 63 2.07
6.8 63 2.59
10 63 3.00
10 100 5.06

1.0 27p
2.2 46p
4.7 79p
6.8 1.08
250V

47006F 40V 1.50
47006F 63V 2.04

2.2 63 13p
4.7 63 13p

0.01 Bp
0.015 Sp

ELECTROLYTIC,
10 63 13p
22 40 13p

SILVERED MICA, 350V
1% (Or V2pF) 

0.022 0 ND
0.033 Bo

CANS 
Daly. sleeved
1000/25 46p

22 63 14p
47 16 13p
47 40 14p

R611, 12.7 x 8mm. All in
pF 2.2. 3.3, 5 11p
6.8, 10. 15 11p

0.047 8p
0.1 11p
0.68 24p

2200/50 94p 47 63 18p 18, 20, 22, 25 11p 0.82 24p
5000/25 98p 100 6.3 14p 27, 30. 33 11p 1.0 27p
4700/100 3.61 100 16 14p 39. 47, 50 11p 2.2 48p

100 25 15p 56, 68 11p 400V
ELECTROLYTIC,
axial load 

100 40 18p
100 63 24p

100 12p
150 14p

0.01 7p
0.015 7p

Siemens 841313/ 220 3 Sp 220 17p
B41283/641010 220 10 16p 330 20p POLYESTER, Axial lead
pF Volts 220 16 18p R1016, 16.5 x 11.4mm Siemens 832231 series
0.47 63 21p 220 25 19p 82, 100 11p pF Volts
0.47 100 12p 220 40 23p 120,150 11p 0.01 630 13p
1.0 40 21p 470 6.3 16p 180, 200, 220 12p

.250,
0.015 630 13p

1.0 100 12p 470 10 19p 270. 300 12p 0.022 630 13p
2.2 25 12p 470 25 25p 330 15p 0.033 400 13p
2.2 63 12p 470 40 29p 470 16p 0.047 250 13P
2.2 100 12p 1000 16 26p 1000 20p 0.047 400 14P

 GOODS SENT POST FREE U.K. on C.W.O.
orders over E5 list values add 27p handling
charge.

 ATTRACTIVE DISCOUNTS on C.W.O.
orders - 5% where list is over E10; 10% where
list value is of £25.

 TOP QUALITY MERCHANDISE - ALL
GURANTEED BRAND NEW AND TO SPEC.

 VAT - add 8% to value of order. For items
marked  add 12 Yt%

 For ACCESS or BARCLAYCARD orders, just
phone or write your number

 No discounts allowable on prices marked NET or
N, or on sales by credit card.

 TEAR OUT AND TAKE GOOD CARE OF
THIS PAGE AND REMEMBER TO LOOK
OUT FOR NEXT MONTH'S TO ADD TO IT.

 OUR COMPUTER -AIDED SERVICE TAKES
GOOD CARE OF YOUR ORDER NO MAT-
TER HOW LARGE OR SMALL.

 COMPREHENSIVE PRICE LIST FREE ON
REQUEST

Section 2
WATCH FOR BIG NEWS NEXT

MONTH FROM ELECTROVALUE

0.047 630 16p POLYESTER
0.068 250 14p 832563 PCM
0.1 250 14p 1.0 400 72p
0.1 400 15p (Good pulse discharge
0.1 630 25p ratings)
0.12 250 13p
0.15 250 14p POLYPROPYLENE
0.22 250 15p 833063, 160V 
0.33 250 18p 100, 470, 680pF 4p
0.47 250 21p 2200, 4700. 5600pF Bp

0.68 250 27p 5100pF 4p
1.0 250 31p 6800. 10,000pF 6p
1.0 400 46p POLYSTYRENE
2.2 250 61p 831110,160V
4.7 250 1.04 5, 7, 10, 12pF 6p
10 250 1.81 15. 22, 27, 33pF

39pF 6p
47, 56, 68, 82pF 5p

POLYESTER, 100, 120, I 50pF 5p
B32560 PCM 7.5mm 160, 180, 220pF 5p
pF Volts 270, 330. 390pF 5p
0.001 250 6p 470, 560pF 5p
0.0015 250
0.0022 250
0.0033 250
0.0047 250
0.0068 250
0.0082 250
0.01 250
0.012 250
0.015 250
0.018 250
0.022 250
0.027 250

6p
6p
6p
6p
6p
7p
6p
7p
6P
8p
7p
8p

POLYSTYRENE
831310, 160V
560, 680. 820pF 5p
1000, 1500 5p
2200, 3300pF 5p
1200, 1800, 2700 ap
3900, 4700 8p
5600. 6800. 8200 8p
10000pF 8p
12000, 15000 12p
18000. 22000 13p

0.033 250 7p TRIMMER CAPACI-
0.039 250 8p TORS 
0.047 250 7p Polypropylene, 100V, 0.1"

250 9p matrix
0.068 250 BP 2-10pF 23p
0.082 250 11p 5.5-65pF 34p
0.1 250 9p 2-22pF 27p
0.1 100 9p VARIABLE CAPACI-
0.12 100 12p TORS
0.15 100
0.18 100

10p
14p

Jackson DllIcon' solid
dielic.

0.22 100 12p 100pF 1.70 200pF 1.82
0.27 100 19p 300pF 1.96 500pF 2.20
0.33 100 16p Jackson C804
0.39 100 23p air dielectric
0.47 100 20p 5pF 1.39 60pF 1.66
0.56 100 30p 20pF 1.48 150pF 1.89
0.68 100 26p 50pF 1.48 15pF 1.39

100pF 1.71 30pF 1.66
10pF 1.39 75pF 1.66

POLYESTER, 25pF 1.39
B32561 PCM Jackson Sall Orly's, 6:1
0.01 250 bp 4511BD 1.38
0.022 250 Sp 4511DA 1.38
0.047 250 7p 4489 with calibrated dial
0.1 250 69 4.88
0.22 100
0.47 100

11p
17p CAPACITOR CLIPS

1.0 100 28p HORIZONTAL
25mm Sp 35mm 10p
44mm 11p

POLYESTER, VERTICAL
B32562 PCM 25mm Sp 30mm 14p
0.47 100 17p 35mm Sp 41mm 11p
1.0 100 30p 44mm 10p 51mm 14p
2.2 100 48p 64mm 14p

We are National Distributors for
NASCOM 1

MICROCOMPUTER KITS
for delivery from £197.50
stock. Net from + VAT

Trade enquiries invited

MOTOROLA
MICROPROCESSOR EVALUATION KIT

£175.87 Net + VAT
Reply please to Dept. P.W.11

ELECTROIRN. LTD
28. ST. JUDES ROAD. ENGLEFIELD GREEN.

EGHAM, SURREY T W20 OHB
Telephone Egham 3603 Telex 264475

Northern Branch 680. BURNAGE LANE.
BURNAGE, MANCHESTER M19 1NA(061)432 4945



Oscilloscope
AS RECOMMENDED BY
ELECTRONICS TODAY
INTERNATIONAL -

JULY 1978 ". '4,Wap
SUPPLIED WITH FULL COMPREHENSIVE MANUALS FULLY GUARANTEED

FROM STOCK

4" OSCILLOSCOPE3" OSCILLOSCOPE

£83.25 FROM STOCK £99
SOLE UK

IMPORTERS
Add VAT £6.66
Carnage £1 50

Add VAT £7.92 Appointed
Carnage E2.08 London Stockist

SPECIFICATIONS (FOR BOTH MODELS)
ELECTRICAL DATA
VERTICAL Alareov
D ellectlen
lasteoliftli (between 3 in points)
Impel Alm/attic - (calibrate('

Impel  saltfilait
HORIZONTAL AXIS
DellactIon
BanexctrotIth,ftrween 30 points)
Gain
Input I
Input 11741:711u

TIME BASEt=r IcallbraleN

Blanking

SYNCHRONIZATION
Selection
Synchronizalloo Level

POWER SUPPLY
- 115/220V AC 10% at 50/11011.

Power Dissipation IS watt

CRT DATA

MUSICAL DATA
D ioneesions
wow
Stand
Caw
room Panel

}

- I Clini 11/driskin
- DC- MHz
-lobo O 1.0.2. 0.5, 1, 2. 5. 10.20 50V idly
- 1 Meg/40 pi in shunt
- NOV P.P.

- 0-4110intlidIvialon
110-35010tx
- Continuous. when time base In EST position
- I
SINIVM.

- I Olinonc/ilv to I, soculiv in 5 steps
- Variable between steps - includes tint aaaaa callbratkin peahen
- internal - on all ranges

- Internal external
- Continues from positive to negettve Input Voltage

- 3 inch OR 4 inch
- Illaxtown high voltage - I.5411
- Fined with 1410 derision Nue filter ',reticule

- 14an (h) x MS= (er) x 2001. OH
- 4.310 (approx)
- 2 wankel. Rat end inclined
- Steel, atom eliagnelled
- niuniMnon, orionnolioni epoxy printing

Also from 248 Tottenham Cowl Rood, London W1
301 Edgware Road, London W2

IkNRys
RADIO

All mad lo.
Henry's Radio
404 Edgware Rd
London W2
Phone 1011 723 1008

NARCIA,

4-

CHESS CHALLENGER "10"
"It's You Against the Computer"

Are YOU good enough to chal-
lenge the CHALLENGER in any
of the following 10 levels
and WIN??

AVERAGE.
RESPONSE

LEVEL TIME
1 Beginner 5 Seconds
2 Intermediate 15 Seconds
3 Experienced 35 Seconds
4 Advanced 1 20 Minutes
5 Superior 2.20 Minutes
6 Mate In Two (2 move Puzzlers)

60 Minutes
7 Postal Chess (For Games 9 Excellent 6 Minutes

by mail only) 24 Hours 10 Tournament Practice

8. Expert 11 Minutes 3 Minutes

1 Ten Levels of play from beginner to expert including 'Mate in two and
-Chess by mail-.

2 Levels changeable during game Change from level 1 to any level through 10 at
any time on any move

3 Random Computer Responses vary every game
4 Selection of Legal Offense or Defense Play from the bottom board or the top of

the board. Choose either black or white
5 Does not permit illegal moves. Never makes an illegal move according to all the

rules of chess
' 6 Position verification by computer memory recall.

7 Plays opening defenses from chess books, i e Sicilian. French, Ruy Lopez,
Queen Gambit declined.

8. Analyzes as many as 3,024.000 board positions
9 Audio Feedback Single tone each time you press a key Double tone when

computer responds
10 Problem Mode Establish your own chess positions and watch the computer

react
11 Override key to make multiple moves Make two, three, or more moves before

the computer responds.
12 Add or subtract pieces during game Put back the piece you lost by override or

take away the computer's Queen for a more even game
3. Pawn Promotion to selected piece. Promote a pawn to a Queen automahcally,

or select a knight or another piece instead
14 En Passent
15. Castling
Numerous other features, including a solid walnut case, 13 x 8 x 11/2 inches hiph.
with a deluxe simulated leather and brushed gold foil playing surface large 1/2 -inch
LED display and hand carved solid wood, magnetized French Chess Pieces
CHESS CHALLENGER "10- available from KRAMER & Co., Dept. ET1
9 OCTOBER PLACE, HOLDERS HILL R11A13,1,0NDON NyV4 1EJ
TEL 01-203 2473 TELEX 888941 ATTN. KRAMER K7
EXPORT ORDERS WELCOME. Access and Barclay by arrangement

PRICE E199, INCL. VAT, P&P. CWO
Slightly used Master Chess Challengers available SAE for details.
Computer Draughts (checkers available, SAE for brochure),
Mail Order only - Callers by appointment.

intiliv,
lay
'1441 tgoot)ogrAgg

11[111444C11

80411 I leo!!
Au No,

V V 3 1171a

v 'WR )011

SUPERBOARD II
COMPUTER

8K basic, 4K user Ram, built
and tested

Only £263.84
+ 8% VAT

 Uses the ultra powerful 6 502 microprocessor
 8K Microsoft BASIC -in -ROM

Full feature BASIC runs faster than currently available personal
computers and all 8080 -based business computers.

 4K RAM on board expandable to 8K
Full 53 -key keyboard with upper -lower case and user program.
mability

 Kansas City standard audio cassette interface for high reliability
Full machine code monitor and I/O utilities in ROM
Direct access video display has 1K of dedicated memory
(besides 4K user memory), features upper case, lower case,
graphics and gaming characters for an effective screen resolu-
tion of up to 256 by 256 points. Normal TVs with overscan
display about 24 rows of 24 characters, without overscan up to
30 x 30 characters.

Available in mid -December

WATFORD ELECTRONICS
MnJ 11,1,

33 Cardiff Road, Watford, Herts
Tel. Watford 40588

Nascom UK Distributors

Barrow-in-Furness
Camera Centre
Tel: 0229-20473

Torquay
CC Electronics
Tel: 0803-22699

Egham & Manchester
Electrovalue
Tel: 07843-3603

Glenfield, Leicester
Eley Electronics
Tel: 0533-871522

London W2
Henrys Radio
Tel: 01-723 1008

AM

Oldham, Lancs
Lock Distribution
Tel: 061-652 0431

Chesham, Bucks
Lynx Electronics
Tel: 02405-75151

Liverpool L2
Microdigital
Tel: 051-236 0707

New Barnet, Herts
Comp Components
Tel 01-441 2922

Glasgow
Strathand
Tel: 041 552 6731

Bristol
Target Electronics
Tel 0272 421196

Nascom Microcomputers
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ETI BOOK SERVICE
ml BEGINNERS
Beginners Guide to Electronics Squires £2.65
Beginners Guide to Transistors Reddihough £2.65
Electronic Measurement Simplified C. Hallmark E2.20
Electronics Self Taught Ashe £4.40
Beginners Guide to Integrated Circuits Sinclair E3.15
Principles of Transistor Circuits S. Amos £4.75
Understanding Electronic Circuits Sinclair £4.10
Understanding Electronic Components Sinclair E4.10
Beginners Guide to Radio King £3.15
Beginners Guide to Audio Sinclair E3.10
Beginners Guide to Audio L R. Sinclair £3.20

COOKBOOKS
TV Typewriters Cookbook E7.75
CMOS Cookbook £8.20
Active Filters £11.30
IC Timer Cookbook £7.50
IC Op -Amp Cookbook £10.00
Video Cookbook £7.00

- APPLICATIONS
Advanced Applications for Pocket Calculators J. Gilbert £4.20
Build Your Own Working Robot D. Heiseman £3.55
Electronics and Photography R. Brown £2.30
Fire and Theft Security Systems B. well £2.00
How To Build Proximity Detectors and Metal Locators J. Shields E3.90
How To Build Electronic Kits Cape] £2.10
Linear Integrated Circuit Applications G. Clayton £5.40
Function Circuits Design & Applications Burr Brown £15.95
110 Electronic Alarm Projects R. M. Marston £3.45
110 Semiconductor Projects for the Home Constructor R. M. Marston £3.25
110 Integrated Circuit Projects for the Home Constructor R. M. Marston £3.25
110 Thyristor Projects Using SCRs R. M. Marston £2.95
Handbook of IC Circuit Projects Ashe £2.30
Practical Electronic Project Building Ainslie and Colwell £2.45

TV AND HI-FI
Audio Handbook G. King £6.50
Cassette Tape Recorders J. Earl £5.25
Solid State Colour TV Circuits G. R. Wilding £6.35
Hi-Fi Loudspeakers and Enclosures Cohen £8.20
How To Build Speaker Enclosures Badmateff E3.90
Master Hi-Fi Installation King £2.80

- LOGIC
Logic Design Projects Using Standard ICs J. Wakerly £5.10
Practical Digital Design Using ICs J. Greenfield E12.50
Designing With TTL Integrated Circuits Texas Instruments £9.05
Flow To Use IC Circuit Logic Elements J. Streeter £3.65
110 COSMOS Digital IC Projects for the Home Constructor R M. Marston £3.20
Understanding CMOS Integrated Circuits R. Melee £4.00
Digital Electronic Circuits and Systems R. M. Morris £3.50
MOS Digital ICs G. Flynn £5.10

me COMPUTING
Microprocessors and Microcomputers R Sowick £18.00
Microprocessors D. C. McGlynn £8.40
Introduction to Microprocessors Aspinall £5.90
Modern Guide to Digital Logic (Processors, Memories and Interfaces) £4.30
Beginners Guide to Microprocessors £4.70
Beginners Basic Gosling £3.35

- OP -AMPS
Applications of Operational Amplifiers Graeme (Burr Brown) £8.30
Designing With Operational Amplifiers Burr Brown E16.65
Experiments With Operational Amplifiers Clayton £3.40
Ito Operational Amplifier Projects for the Home Constructor R. M. Marston £2.95
Operational Amplifiers Design and Applications G. Tobery (Burr Brown) E7.40
Op -Amp Circuit Design & Applications J. Can E4.00

TEST INSTRUMENTS
The Oscilloscope In Use Sinclair £3.10
Test Instruments for Electronics M. Clifford £2.40
Working With the Oscilloscope A. Saunders E1.95
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 £8.50

Vol. 2: 1971-74 E8.50
FM Radio Servicing Handbook King £4.80
Basic Electronic Test Procedures J. M. Gottlieb E2.45

- COMMUNICATIONS
Communication Systems Intro To Signals & Noise B. Carlson £7.50
Digital Signal Processing Theory & Applications L. R. Rabiner £23.80
Electronic Communication Systems G. Kennedy £8.50
Frequency Synthesis. Theory & Design Mannassewitsch £21.70
Principles of Communication Systems H. Taub £8.10

THEORY
Introduction to Digital Filtering Bogner E10.20
Transistor Circuit Design Texas Instruments £9.35
Essential Formulae for Electrical and Electronic Engineers N. M. Morris E1.65
Modern Electronic Maths Clifford £6.70
Semiconductor Circuit Elements T. D. Towers £6.40
Foundations of Wireless Electronics M. G. scroggie £4.45
Colour Television Theory Hudson £6.20

gm REFERENCE
Transistor Tabelle (Includes physical dimensions) £4.10
Electronic Engineers Reference Book (Ed. 4) L W. Turner £27.70
Solid State Circuit Guide Book B. Ward £2.25
Electronic Components M. A. cower! £2.45
Electronic Diagrams M. A. Colwell £2.45
Indexed Guide to Modern Electronic Circuits Goodman £2.30
International Transistor Selector T. D. Towers E6.00
International FET Selector T. D. Towers E4.35
Popular Valve/Transistor Substitution Guide £2.25
Radio Valve and Semiconductor Data A. M. Bell E2.60
Master Transistor/Integrated Circuit Substitution Handbook E5.60
World Radio TV Handbook 1978 (Station Directory) £8.00
Radio, TV and Audio Technical Reference Amos £24.85
TV Technicians Bench Manual (New Ed.) Wilding £5.10

MISCELLANEOUS
Integrated Electronics J. Milman £7.90
Microelectronics Hallmark £3.90
Practical Solid State DC Supplies T. D. Towers £6.20
Practical Triac/SCR Projects for the Experimenter R. Fox £2.25
Printed Circuit Assembly Hughes & Coiwell £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.

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.
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Our new 1978 catalogue lists a whole range of
plastic boxes to house all your projects. And
we've got circuit boards, accessories, module
systems, and metal cases - everything you need
to give your equipment 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

NEWNES RADIO
AND ELECTRONICS
ENGINEER'S
POCKET BOOK
15th Edition
Prepared by the Editorial Staff of ETI

An invaluable compendium of facts, figures and
formulae for all interested in electronics and project
building.

Completely revised and updated
New material covers recent developments in

radio and electronics
New tables include TTL, CMOS and logic.

1978 192 pages 82 x 123 mm £2.55 $5.25
0 408 00314 6

Newnes-Butterworths
Borough Green, Sevenoaks,
Kent TN15 8PH

AUDIO AND

TEST EQUIPMENT
CENTRE

MICROCOMPUTERS
LEVEL I AND II
TRS110 IN STOCK

ALL PRICES
INCLUDE VAT

Only regular stocks listed - other makes and models available.
Telephone your order with Access and Barclaycards

or send cheque with order.

DM235 TE2OD

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

SCOPES - IN STOCK
3" 5MHz single beam
4810. 5MHz single beam (4 )

PAS15. 15MH: Batt / mains. portable
MS215. Dual trace version of above
Super 8/458 Scope  6MHz single beam
Super 10/4010A. Scope a 10MHz Dual trace
4025. Scope a 25MHz Dual trace 338.00
PROBES a 1 e 10 14.50.  10 9.95 x 1 7.95 For 456 4010A 4025

LED AND LCD DIGITAL
MULTIMETERS

DM235 Sinclair portable 31/2 digit LED 49.95
POM35 Sinclair Pocket 31/2 digit LED 29.95
0 M350 New Sinclair 31/2 Digit . 69.95
0 M450 New Sinclair 41/2 Digit 99.95

(30KY Probes 18.25. Mains adaptors 3.75. DM235 carrycase 5.95)
LM3A 3 Digit Miniature with large LED displays 98.00
LM3.5A 31/2 Digit Recharge Bans and charger 17 ranges 108.00
LM40A 4 Digit 210.00
Lid 30p 3 -Digit Miniature battery operated 17 ranges 97.00

M350 31/2 -Digit with LCD displays 1p A/mV resolution 99.00
. .

MULTI -METERS - GENERAL PURPOSE & ELECTRONIC
Multi -Range Instruments featuring AC/DC volts. DC current. Resistance Ranges all ',it, <<ales

except Ti,IT1-2/ 712/ TM3A (TM3 AC volts only) some with AC current etc.
TM11 incredible 120 Range Electronic Multi -meter "138.00
TM3B
Te1613
380TR 100k /volt
PROF 20k /volt
7081 50k /volt
T,eK500 30k /volt
6806 20k / volt
7200 20k /volt
Micro80 20k /volt
IT1-2 20k /volt
LT22 20k/volt
T12 5k< volt
LT101 1k /volt

89.90
107.00
288.00
380.00
149.00
229.00

LOCNCOST
New 5mklx mains

portable scope
now in stock

£89.90

AC Micro voltmeter 3MHz >4 Megohm
Broadbandvoltmeter 300KE12-400MH:
23 Range (plus trensIstor checker) Large scale
26 Range. Large scale
36 Range Multi -meter
22 Range Multi -meter (plus Continuity Buzzer)
52 Range Pocket Multi -meter
22 Range Double Multi -meter
26 Range Pocket Multi -meter
16 Range Popular Multi -meter
19 Range Pocket Multi -meter with carry case
13 Range Pocket Multi -meter
12 Range Pocket Multi -meter

EM2000 PET IC VOM 20 Ranges 10 Meg Input
K200 FET VOM 38 Ranges
GT101, 20K /Volt 23 Ranges /Transistor Checker/Continuity Checker

AVO 8s and a large range of replacement tests leads in stock

LM3.5A

130_00
198.00

35.50
32.00
23.50
21.00
34.50
17.95
17.90
11.95
14.50

8.95
7 50

55.00
77.00
17.95

GENERALEQUIPMENT
TE7 Signal Traces 8,95
SWR50 SWR / Power Meter 19 50
LP30 30MHz Low Pass Filter 4.95
CX3A 150watt 3 -way AE Switch 7.50
0C2510/ 100 Meg HV Probe 11.95
DRS10 36 Value Resin. Box 3.95Marker11.95
TR1000 Transistor checker in/out circuit 11.95
MODlignal Infector 7.50
11189 In Circuit TF1 Checker 49.95
LB1 Transistor/Diode Checker 21.50
3101 Clamp Meter 0/1 K ohm. 0, 150: 300
600 AC Volts 0/300 Amp 32.95
C3042 SWR & FS Meter 9.95
MS319 2100 Watt Audio Wan Meter
'500V Megohrneter 500 Megohms
'1000V Megohmeter 1000 Megohms
2 1/2 Amp Variable Transformer
5 Amp Variable Transformer
'10 Amp Variable Transformer
Decade Reels. Bosse:
1-11 110 ohm in steps of 1 ohm
10-111 110 ohm in steps of 10 ohms
11 111 110 ohm in steps of 1 ohm
Cap. Decade Box:
1 Opt - 111 110pf in steps of 1 Opf

17.50
48.00
55.00
19.95
33 00
46 00

33,00
33.00
42 50

33 00

GENERATORS
TG152 Series RC Oscillators
Sine/Square output 311,-300KH<

T01520 . 75.00
TG152 Del (with meter) 95.00

TG200 Sari,, RC Oscillators
Sine / Square output 1Hz-IM11,

TG 200D .100.00
T0200 Dm (with meter) 121.00
T13200 Dmp (Mater & Fine control) 126.00
TG66A Digital Sine Wave Decade control

0.211,1 22M1.1. 267.00
1E220 (audio) 4 bands. Sine 20-200K Hi

Square 20-150KHz 65.00
TE20D (RP) 6 bands 120K147-500MH

57.00

LOGIC PROBES AND MONITORS
112000 Economy Probe. 10MHz 11.95
LM1 Monitor 31 00
LP1 Probe 10MHz 33.48
LP2 1 5MHz 19.44
16 Pin IC test clip 2.20

MICROPHONES, SPEAKERS
AND COMPONENTS

LARGE RANGE IN STOCK

<1 °r  
TM11 TMK500
CALL IN AND SEE FOR YOURSELF

PIEZO HORN
TWEETERS

Up to 100 watts each No itover
regd Only 4.95 each (P ,P 20c:

10% Discount for 10 Plus

FII17 7 D99 EOM& Dick. Bell
Freq. ceeelsr 156.00
SC55129112 Prtscaler le' abort

81.00
1141(100 100 MG I lie bah
011.<1111 [Miter .. 63.75

ELECTRONICSPRICES

CORRECTAT NOV let. EBOE

AUDIO
301 EDGWARE RD., LONDON W2 1BN

01-724-3564. OPEN 9-6, MON-SAT.

ALSO AT 248 TOTTENHAM COURT ROAD W 1

TM3

F'REE
CATALOGUE

SEND STAMPED
:121,4 UK1

ADDRESSED ENVELOPE
!MIN 9'. a 61i 1

FOR YOUR COPY NOY,
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PROJECT

DIGITAL DIAL
Most AM radio dials are pretty hopeless - especially portables and car radios. This
application of our counter module can be a decided improvement.

WITH MODERN RADIOS which are
designed to be operated anywhere in
the world, the local station call signs
are no longer marked on the dial.
Instead the dial is marked with
frequencies making it more
universal. Unfortunately the scaling
on many receivers leaves a little to be
desired, with many car radios lucky
to have 3 or 4 markings. The use of
pushbutton selection helps but when
a cassette is fitted or you are out of
your local area there is still the
problem of knowing to what station
you are tuned.

This project gives a direct readout
of the station being received allowing
for easy identification and selection.
The display is remote from the
receiver allowing it to be mounted on
the dashboard for easy viewing.

Design Features
This project is the first to employ our
four digit module presented
elsewhere in this issue. We will be
using the module again over the next
few months so don't lose track of it!

If this device is to be used
outdoors i.e. in the car, it is
recommended that high brightness
displays, such as the Hewlett
Packard HDSP 4133, be used. As
these have a different pin -out a new
display board is presented in this
article.

The theory of operation is that we
actually measure the frequency of the
local oscillator in the radio and
subtract the IF frequency. While we
could have subtracted this using
digital logic we chose to do it by
resetting the display not to zero but
to 9545 (10 000-455). The first
455 pulses in the timing period are
then used getting to zero and in
effect, only pulses after this are
counted and displayed. This number
can be loaded into the counter by

SPECIFICATION

Frequency range

Accuracy

Sensor

Power supply

Display

500-1700 kHz

5kHz

pickup coil or direct connection

7-20VDC @ 80mA or 240VAC
4 digit LED

selecting the appropriate diodes and
using the "load counter" input
instead of the reset line. The only
difference is that as the data is
entered into the counter serially the
pulse used must be longer than 4
times the internal oscillator period.
Also as the LC input is a three state
input it cannot be driven by
conventional two -state.

Out of Tune
We initially tried capacitive coupling
onto the tuning capacitor of our
portable radio (oscillator section!) but
the loading detuned the set too
much. We then tried a pickup coil
and found enough signal with it in
the correct place not to require any
electrical connection to the set. With
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0 V e Q1 +0--411

COUNT41
STORE 41)

L.0

seat

Fig 3(a) The overlay for
the display board
employing the high
brightness displays. (b)
Below that (left) the con-
trol board overlay.

INPUT
*C6 g C5

RESISTORS
R1
R2
R3
R4, 11
R5, 6, 9,
R7, 8
R10
R12

all 1/2W, 5%
39k
8k2
1M
10k

13 1k
47k
2M2
220k

POTENTIOMETER
RV1 5k trimmer

CAPACITORS
C1
C2
C3
*C4
C5, 6

Q2

8

+5V
OUTPUT

PARTS LIST

47n polystyrene
1 u0 tantalum
2n2 polyester
10p ceramic
10n polyester

PROJECT: Digital Dial

The two boards which make up the com-
plete dial. Note the links on the display
board. The diodes where the links are not
used may be deleted.

COUNT INPUTIIP
STORE01

LC ---4111

I lII III
f EbE ddb

1111-

C2

+41.--+ 5 V

4

"C7 33u tantalum
C8 10u 25V electrolytic

SEMICONDUCTORS
IC1
IC2
IC3
IC4
IC5
Q1
Q2 -Q4
DI

555
4520
4001
4520
7805
BC558
BC548
1N4004

MISCELLANEOUS
'Transformer 240V-1 2V6, 150 mA

'For 12 V operation delete transformer.
For 240 V version C7 should be 220u
25 V. For use with pickup coil increase
C4 to 1n0.

DISP 4 IDISP 3l IDISP 2j IDISP 11

Fig. 4. The component overlay of the dis-
play module showing the diodes and links
required.

BUYLINES

Any displays mentioned here are
of course suitable and should be
easily obtainable. The semicon-
ductors are all available from
Technomatic, or indeed from
most other mail-order suppliers.

Power Supply
The unit can be powered by an AC or
DC voltage of between 7 and 20
volts. If an AC voltage is used the
capacitor C7 should be increased to
220 u. A 240 V to 1 2V6, 150 mA
transformer is recommended. Eurf
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STEVENSON
Electronic Components

VEROBOARDS
Size in.
2.5 x 1
2.5 x 3.75
2.5 x 5
3.75 x 5
3.75 x 17

0.1in.
14p
42p
52p
60p

195p

TRANSFORMERS

0.15in. Veropins -
13p single sided
40p per 100
50p 0.1 in 35p
60p 0.15in 40p

180p

PRIMARY 240 Volts

Code Secondary
Al 6 - 0 - 6 at 0.5A
A4 9 - 0 - 9 at 0.4A
B1 6 - 0 - 6 at lA
B4 12 - 0 12 at 0.5A
B8 15 - 0 15 at 0.4A
C4 9 - 0 - 9 at 1.2A
C8 12 - 0 12 at lA
D12 0 - 12 - 15 - 20 - 24 - 30 at 1.5A
E12 0 - 20 - 25 - 33 - 40 - 50 at 2A

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

CRYSTALS

155p
155P
205p
205P
205p
305p
305p
395p
525p

WIRE ENDED TYPE

Freq. MHz

0.100 380p 4.000 250p 12.000 250p
0.300 380p 5.000 250p 18.000 300p
1.000 320p 6.000 250p 20.000 300p
2.000 320p 8.000 250p 32.000 300p
3.276 250p 10.000 250p 48.000 300p

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

70p
75p
75p

100P
110p

We now have an express telephone order service. We
guarantee that all orders received before 5pm. are ship-
ped first class on that day. Contact our Sales Office

now! Telephone: 01-464 2951/5770.

TRANSISTORS

AC127
AC128
AC176
AD161
AD162
BC107
BC108
BC109
BC147
BC148
BC149
BC158
BC177
BC178
BC179
BC182
BC182L
BC184
BC184L
BC212
BC212L
BC214
BC214
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
10p
10p
19p
19p
19p
10p
14p

BCY 71
BCY72
BD131
BD132
BD135
BD139
BD140
BF 244B
BF Y50
BF Y51
BF Y52
MJ2955
MPSA06
MPSA56
TIP29C
TIP30C
TIP31C
TIP32C
ZTX107
ZTX108

14p
14p
35p
35p
38p
35p
35p
36p
15p
1 5p
15p
98p
20p
20p
60p
70p
65p
80p
14p
14p

ZT X109 14p
ZT X300 161)
2N697 121)
3N1302 38p
2N2905 22P
2N2907 22p
2N3053 181)
2N3055 501)
2N3442 135P
2N3702 8p
2N3704 8p
2N3705 9p
2N3706 91)
2N3707
2N3708
2N3819
2N3904
2N3905
2N3906
2N4058
2N5457
2N5458
2N5459
2N5777

9p
8p

22p
8p
8p
8p

12p
32p
30p
32p
50p

DIODES
1N914 4p 1N4148 3p
1N4001 4p 1N5401 13p
1N4002 4p 1N5402 15p
1N4004 5p 1N5404 16P
1N4006 6p 1N5406 18P
BZY88 series 2V7 to 33V 8p each.

LINEAR
A SELECTION ONLY'
DETAILS IN CATALOGUE.

709 25p LM324 50p NE556 60P
741 22p LM339 50p NE563 120p
747 50p LM380 75p NE567 170p
748 30p LM382 120p SN76003 200p
CA3046 55p LM1830 150p SN76013 140p
CA3080 70p LM3900 50p SN76023 140p
CA3130 90p LM3909 60p SN76033 200p
CA3140 70p MC1496 60p TBA800 70p
LM301AN 28p MC1458 35p TDA1022 650p
LM318N 125p NE555 25p ZN414 75p

OPTO

LEDs 0.125in 0.2w.

Red Ti L209 T I L220 9p
Green TI L211 TI L221 13p
Yellow TI L213 TI L223 13p
Clips 3p 3p

DISPLAYS

DL704 0.3 in CC 130p
DL707 0.3 in CA 130p
FND500 0.5 in CC 100p

RESISTORS
Carbon film resistors.

High stability, low noise 5%

E12 series. 4.7ohms 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 Megohm 1650 res.)
0.5VV £.7,50. 0.25W £5.70

CAPACITORS

HERE ARE JUST
A FEW OF THE

CAPACITORS STOCKED

TANTALUM BEAD
0.1, 0.15, 0.22, 0.33, 0.47, 0.68,1 & 2.2u F @ 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
0.068, 0.1

RADIAL LEAD ELECTROLYTIC
Quantity discounts on any mix TTL, 63V 0.47

CMOS, 74LS and Linear circuits: 100
25+ 10%. 100+ 15%. Prices VAT inc.
Please add 30p for carriage. All 25V 10

100prices valid to 30th April 1979.QOS
Official orders welcome.

1000
10V

BARCLAYCARD AND Atk. 1000
\ \ACCESS WELCOME.

each

9p
13p
16p

3p
4p

1.0

22

220

220

2200

2.2 4.7 10 5p
22 33 47 7p

13p
220 20p
33 47

470

470

5p
8p

10p
15p
23p

5p
9p

13p
23p

74t.S
LS95
LS123
LS125
LS126

65p
56P
40p
40p

LSOO 16p LS132 60p
LSO1 16p LS136 36p
LSO2 16p LS138 54p
LSO3 16p LS139 50p
LSO4 16p LS151 50p
LSO8 16p LS153 50p
LS10 16p LS155 80p
LS13 30p LS156 80p
LS14 70p LS157 45p
LS20 16p LS164 90p
LS30 16p LS174 60p
LS32 24p LS175 60p
LS37 26p LS190 80p
LS40 22p LS192 70p
LS42 53p LS193 70p
LS47 70p LS196 80p
LS48 48p LS251 60p
LS54 16p LS257 55p
LS73 29p LS258 55p
LS74 29p LS266 40p
LS75 44p LS283 60p
LS76 35p LS290 55p
LS78 35p LS365 45p
LS83 60p LS366 45p
LS85 70p LS367 45p
LS86 33p LS368 45p
LS90 45p LS386 35p
LS93 45p LS670 180P

TTL
7493
7494

34p
52p

7495 52p
7496 50p

7400 12p 74121 25p
7401 12p 74122 33p
7402 12p 74123 40p
7404 12p 74125 35p
7408 14p 74126 35p
7410 12p 74132 50p
7413 25p 74141 56p
7414 48p 74148 90p
7420 12p 74150 70p
7427 24p 74151 50p
7430 12p 74156 52p
7442 43p 74157 52p
7447 55p 74164 70p
7448 58p 74165 70p
7454 14p 74170 125P
7473 25p 74174 68p
7474 25p 74177 58p
7475 32p 74190 72p
7476 28p 74191 72p
7485 70p 74192 64p
7489 145p 74193 64p
7490 32p 74196 55p
7492 35p 74197 55p

4001 15p
4002 15p
4007 15p
4011 15p
4013 35p
4015 60p
4016 35p
4017 55p
4018 65p
4023 15p
4024 45p
4026 95p
4027 35p
4028 52p

FULL DETAILS
IN CATALOGUE

4029 60p
4040 68p
4042 54p
4046 100p
4049 28p
4050 28p
4066
4068
4069
4071
4075
4093
4510
4511
4518
4520

40p
20p
16p
16p
16p
48p
70p
70p
70p
65p

S'S

Low profile by Texas
8 pin 10p 24 pin 24p
14 pin 12p 28 pin 28p
16 pin 13p 40 pin 40p
Soldercon pins 100. 50p

1000 370p

AT LAST! OUR
NEW 40 PAGE
CATALOGUE
OF COMPON-
ENTS IS
AVAILABLE.
SEND S.A.E.

'c'nerws
Mail orders to: STEVENSON (Dept ET)

I
l
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EMI SPEAKER BARGAIN
Stereo pair 350 kit. System consists of 13" x
8" approx woofer with rolled surround; 2 Ye"
approx. Audax tweeter, crossover components
and circuit diagram. Frequency response 20 Hz
to 20 KHz. Power handling 15 watts FicAS. 20
watts max. 8 ohm impedance.-

Per stereo pairf14.95 (140 p&p.

P Mullard
As above but complete with all woodwork in kit form, finished in

Pk simulated teak veneer, with instructions. Per stereo pai
Size approx 20"x 11" x 9)/2" £28.00 f5 00 p&p

EASY BUILD RECORD PLAYER KIT

meiliesiewx.vievirsesokevelORAWRIRRai*
for the 13 -I -Y man who requires a stereo unit at a budget price.
comprising ready assembled stereo amp. module. Garrard auto/
manual deck with cueing dei.ice, pre-cut and finished cabinet work.
Output 4 watts per channel, phones socket and record/replay socket
including 2 SPHERICAL HIFI speakers £ 19.95 p&p 14.05

---
BARGAINS FOR PERSONAL SHOPPERS

PORTABLE
STEREO
RADIO
CASSETTE
RECORDER

UNREPEATABLE

MW, LW. SW and Stereo VHF.
6 watts outpur Battery/Mains operation.

Me IS VOLT MAINS TRANSFORMER. Pi one

BSR Record auto deck on plinth with
stereo cartridge ready wired.

LEO 5 function men's digital watch
stemless steel finish
LCD 5 function men's digital watch
stainless steel finish

LCD 8 Function CHRONOGRAPH men's digital
watch, stainless steel finish.
POCKET CALCULATOR. With LED display. memory
and percentage key

AM/FM DIGITAL CLOCK
RADIO Accurate 4 Digit
Electronic Clock with hi" LED

display. Buzzer and
snooze timer.

(11.95
125 Wan Power Amp Module

Mains power supply for above unit.

'-T-

woo

f69.95
f2.50

f11.95
f5.95
f6.95

f13.95

f2.95

ItstIg

f3.50
MUSIC CENTRE CABINET with hinged smoke
acrylic top, finished in natural teak veneers,
sin 304" x 141/2" a VA" gym

MULLARO Built power supply

DECCA DC 1000 Stereo Cassene P.C.B
complete with switch oscillator coils and
tape -heeds.

DECCA 20for Stereo speaker lot comprising

2 8" appose bass units 2 31/2" approx.

tweeter inc. crossovers

1/10E0MASTEIT Super Score TV Game
with pistol moms operation
PORTABLE RADIO/CASSETTE RECORDER, AM/FM with clock,
LW, MW, SW. VHF mains/battery operation f41.95
7" TAPE TRANSPORT Mechanism -a selection

'of models f mm f8.9%.
SANYO Nic/cad. battery. with
mains charger equivalent in
size and replaces 4 SP11
type batts. Size 33/4"x l'/i"
x 2" approx.

O*P

417.50
f 1 50p

/ 1
AM/FM STEREO
TUNER AMPLIFIER CHASSIS COMPLETE
Ready built. Designed in a slim form for compact, modern installation.
Rotary Controls Vol On/Off. Bass, Treble, Balance.
Pose Bunsen for Gram. Tape, VHF. MW. LW and 5 button rotary
selection switch.
Power Output 5 watts per channel Sine at 2% THD into 15 Ohm
7 watts speech and music.
Tape Sensitivity Playback 400mV/30K OHM for maa output Record
200mV/50K output available from 25KHz.I150mV/100K) deviation
FM signal Fragrancy Range (Audio) 50Hz to 17KHz within t ldB
Radio FM sensitivity for 3dB below limiting better thanI 0 uV
AM sensitivity for 20dB S/N MW 350 uV/Metre LW ImV/Metre
Size imam length 16" x height 234" x depth 41/4",... oc p&p

10,240 Volts AC Complete with Circuit diagram. I Uew f 2 25

f 5.95

f1.50
f2.95

f 20.00
f14.95

AUDIO MODULES IN
BARGAIN PACKS
CURRENT CATALOGUE

PRICE 2241
AT OVER

PER PACK

SEE OUR PRICES

2

PACK 1. 2 x LP1173 10w. RMS output power audio
amp modules, + 1 LP1182/2 Stereo pre amp for
ceramic and auxiliary input.

IIIUS.
OUR P
p+p f1.000 f 4.95RIE

PACK 2. 2 x LP1173 10w. RMS output power audio
amp modules + 1 LP1184/2. Stereo pre amp for
magnetic, ceramic and auxiliary inputs.

OUR PRICE £7 45p+p f1 00

3

ACCESSORIES
Suitable power supply Darts including
mains transformer, rectifier, smoothing
and output capacitors. r

f1.00 p+p L

PACK 3. 1 x LP1179/2 FMTuning headwith AM gang, 1 x LP1165/1
AM/FM IF module, 2 x LP1173/10w. RMS output power audio
amp modules + 1 LP1182/2 Stereo pre amp for ceramic
and auxiliary Mput.

OUR PRICE

p-i-p 11 00 f9.95

- argevoloallo

sPEctAtwoo 30x30 WATT AMPLIFIER IN KIT
WO case WITH SPEAKERS

2 Goodman compact 12" bass woofers with cropped size 14,000
Gauss magnet 30 watt RMS handling . approx

tweeters and crossovers f49.00
+ p&p 14 00

BUILTAND READY TO PLAY 39.00
3000 Viscount. Available fully built and tested. + p&p f 2 50

20 x 20 WATT STEREO AMPLIFIER
Viscount IV unit in teak finished cabinet. Silver fascia with aluminium
rotary controls/pushbuttons, red mains indicator and stereo jack
socket. Functions switch for mice magnetic and crystal pickups.
tape tuner and auxiliary. Rear panel features two mains outlets
DIN speaker and input sockets plus fuse 20x20 watts RMS
40x40 watts peak. For use with 8 to 15 ohm f29.90speakers.

f2.50 p&p

SPECIAL
OFFE

FOR PERSONAL SHOPPERS ONLY
FREE 4 dimensional stereo sound adaptor. when purchasing the
20x20 Viscount amplifier

30x30 WATT AMPLIFIER IN KIT FORM
For the experienced constructor complete in every detail, same
facilities as Viscount IV, but with 30x30 output. 60x60 watts
peak. For use with 415 ohms speakers. £23.00 without cabinet.
£29.00 complete with cabinet_ p&p f2.50 in each case.

f23.00 '12'50 (NOTE Cabinet not f29.00 '12Ptg
without cabinet. P&P available separately.) complete with cabinet

OFFER

50 WATT MONO
DISCO AMP

f29.95
P&P 12 50

Size approx.
1314" x 5V." x63/4"
50 watts rms. 100 watts 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.
SPECIAL OFFER. The above 50 watt amp plus 4 Goodmans Type 8P. 8"
speakers. Package price f45.00 14.00 P&P.

M 70 & 100 WATT
MONO DISCO AM
Size approx.
14" x n 101".
Brushed aluminium
fascia and rotary controls.

Recommended set of
rotary stereo controls

comprising BASS, TREBLE,
VOLUME and BALANCE.

P+P BOP 95p

BARGAIN
PORTABLE
DISCO CONSOLE

with buih-in pre -amp

Here's the big -value portable disco console from RT-VCI It features a pan of
BSR MP 60 type auto -return, single play professional series record decks. Plus

all the controls and features you need to give fabulous disco performances
Simple connects into your existing slave or external amplifier

o's

Frye vertical slide cootrols master volume, -AL.
tape level, mic level. deck level. PLUS INTER DECK FADER
for perfect graduated change from record deck No. 1 le
No 2. or vice versa. Pre lade level control 70 watt [57
(PEL) lets YOU hear next disc before fading 140 watt peak
it in. VU meter monitors output level. p & p 14.00

Output 100 watts RMS 200 watts peak. 100 watt [65

TAPE DECK ASSEMBLY
Consisting of ready built tape
transport system/mechanism
mated to the electronics.
Unit is ready built for in
stalling into cabinet of
own choice Features include
pause controt solenoid assisted
auto stop. 3 digit rape counter, beg
driven balanced fly wheel by DC motor
with electronic speed control. twin VU meters Specification Power
Output, more than 0 5v, rim -65dB INA DIN -47d8 100811.
Track -2 channel stereo record playback. Tape speed 4 8cm/sec Freq
response 50 1200 Hz signal to flume ratio 42d8 Recording system AC bias
Erasing system AC erase Bias treq 57811: Compatible for both normal and
chrome dioxide tapes. Size of mechanism only it'?" s 6't " x 114" approx..
included a moulded topplaie as illustrated

131.- daPim,wimmicuo Maar.. £25.00 P&P (2 50
Opt SKIM Mains transformer to suite 12.50 p A

164.00 p& p (6 50`

a
323 EDGWARE ROAD, LONDON W2

21E HIGH STREET. ACTON W3 ERG
ALI. PRICES INCLUDE VAT AT 121/2%

All items subject to availability. Price correct at
1.11.78 and subject to change without notice

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Half day Thursday. ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK
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Introducing the personal
computer you've waited for.

THE EXIDY SORCERER.
SORCERER
COMPUTER SYSTEM Cornpte,te tai-th Mori ton
The Sorcerer Computer is a completely
assembled and tested computer system.
Standard configuration includes 63 -key
typewriter -style keyboard and 16 -key
numeric pad, Z80 processor, dual cassette
I/O with remote computer control at 300
and 1200 baud data rates, RS232 serial I/O
for communications, parallel port for
direct Centronics printer attachment, 4K
ROM operating system, 8K ROM
Microsoft BASIC in Rom PacTM, cartridge,
composite video of 64 char/line 30 line/
screen, 128 upper/lower case ASCII set
and 128 user -defined graphic symbols,
operation manual, BASIC programming
manual and cassette/video cables, connect -
on for S.100 bus expansion.

only £950 Credit facilities available,
8% VAT

LOOK!
32K RAM on board
RS232 interface 8K BASIC ROM
CUTS interface `4K MONITOR
KANSAS CITY interface S100 BUS
User defined graphic symbols Z80 cpu

KEY BOARD
756 GEORGE RISK
Brand new professional
ASCII keyboards (USA)
Full technical details
included. RRP £60.00

Only £49.90
+ 8% VAT.

Ready built, tested
and guaranteed.

COMPUTER JOYSTICK
Plugs into your Nascom P.I.O. No extras. Software and full

documentation supplied. Plus free game cassette.
£14.90 each £28.90 per pair

COMP PRO Mixer
Professional audio

mixer that you can build yourself and save over £100.

Pro '00000O 0000
 000 II 0
O 0 000   

L41111 I 0   '1

6 into 2 with full equalization and
echo, cve and pan controls.

All you need for your own
recording studio is a stereo tape or
cassette cecorder.

This superb mixer kit has slider
faders, level meters and
additional auxilliary inputs.
Only £99.90 plus 8% VAT for
complete kit Plus FREE power
supply valued at £25.00

Ideal for
DISCOS STAGE MIXING HOME STUDIOS

AND MANY OTHER APPLICATIONS

COMPUTER COMPONENTS
Send for our Spring 1979 catalogue. 0.60p Full of Computer

Components, Peripherals and systems.

TelePl"
PAM
PRIG

th

WIPE OUT cartridge- 6 games
6** 04.. t13 90  61.11 VAT

E vocal knowledge.:not a necelpry to assemble "a pro,ect rust sanyle soldeamg

INTERESTED
IN HOME

(FREE B BUG
valued at £23.00

plus 10 x C12 cassettes
valued at £4.00

COMPUTING? 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.
Only £197.50 + 8% VAT (includes p & p + insurance)
Manuals seperately 2.95 Monitor quality improved
Z80 programming Manual 6.90 TV Modulator 2.50
Z80 Technical Manual 2.95
PIO Technical Manual 2.95 Power supply suitable for
(All prices add 8% VAT) NASCOM 19.90

NASCOM AD ONS - Nascom improved monitor B Bug (2K)
featuring - 'Four times tape speed `Direct text entry without

ASCII 'Extended keyboard facility 'Additional useful
subroutines £23.00

Nascom Software library. Send SAE for lists and prices.

BLANK C12 Racal Quality CASSETTES
£4.00 for 10

All prices include VAT except where shown. Orders over £5 post and packing free otherwise add 20p. Please make
cheques and postal orders payable to COMP, or phone your order quoting BARCLAYCARD or ACCESS number.

COMP
COMPUTER
COMPONENTS

1=
14 STATION ROAD  NEW BARNET  HERTFORDSHIRE  TEL: 01-441 2922 (Sales)
CLOSE TO NEW BARNET BR STATION - MOORGATE LINE 01-449 6596

OPEN - 10am to 7pm - Monday to Saturday
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Auramco
MICRO

Distributors
All products

COMPUTER
for

brand

Ltd.
PRODUCTS

JADE COMPUTER PRODUCTS
new with full industrial specification

STOP
Single card development
board PROM PROG
board - plus many
KIT PRICE
ASSEMBLED + GUARANTEE

SD SALES
system

up to
new features.

Z-80

2K RAM.

PRESS!
STARTER

- like
2

KIT
a KIM or D2 but uses Z80, on

x 5100 sockets provided for on

£159.00
£249.95

S100 COMPUTER CARDS KIT ASSEMBLED BARE
BOARD

Mother Board £71.00 £82.50 £26.25
Desk Top Rack, 12 slot mother
board + 15A @8V, 2A @-± 16V

£199.00
Jade 8080A CPU BOARD £75.00 £122.50 £22.50
'Jade 8K static RAM BOARD
450nS £94.50 £112.50 £19.95
Jade 8K static RAM BOARD
350nS £104.95 £119.96 £19.95
Jade 8K static RAM BOARD
250nS £127.50 £142.50 £19.95
S.D. Sales "EXPANDORAM" '

Dynamic Memory 375nS access
time 8K ' £113.25 --
Memory 375nS access time 18K

1189.00 £229.00 £189.00
Memory 375nS access time 32K

£297.00 £337.00 £297.00
Memory 375nS access time 64K --

£513.00 £553.00 £513.00
VERSAFLOPPY DISK CONTROL-
LER (up to 4 drives 51/4 or 8 )

--
c...111.75 £165.00 --

SHUGART 8 Drive -- £385.00 --
PERTEC 51/4 Drive £225.00

Components 4V-5-2736 £9.50
2708 1024x8 EPROM £6.99 21L02-1 450nS . . . £1.20
2516 2048 x 8 EPROM . 8 for £7.92

£29.90 21L02 250nS £1.40
(equivalent of above) T.I. 8 for £9.60
1702 256x8 EPROM £4.85 2112-1 256x4 (450) £2.25
2104 4096x1 DRAM £3.50 4044 4Kx1 (450) . . £7.45

8 for £26.00 4045 1 Kx4 (450)
.

.._ £8.25
21078-4 4096x1 DRAM . New Device MK41 18 N4 (24

£3.50 pin) 1k x 8 bit static RAM 25Q
8 for £26.00 NS. Similar pin -out to 2708

EPROM. Price £16.50. Each
Note New Low Prices 16k data available.

Dynamic Memory 8212 £2.49

4115 8kM DRAM  0 8216.998224-4£2.75£7.46
4116 16kx1 DRAM

_
£14.99. 8226 £2.95

8 for £89.95 3881 £9.50
3882 £9.50

AY 51013 UART . £4.50 S100 Skts. £3.30
.AY51014 UART(5V) £6.50 Textool 24 pin Zero
AY53600 ENCODER £9.99 force Skt. £5.60
8080A CPU £8.99 81LS95 £1.25
2114 (45Ons) £6.75 81LS97 £1.25

Secondhand ASR 33 Teletype with paper tape £399 00
Shugart Floppy Disc Drive Controllers, 8 -inch and 5 -inch

All Prices EXCLUDE VAT @ For components please add
8%. 40p P&P, then add VAT @ 8%.
Trade discounts on Quantity AIRAMCO LTD.
Please add £1.00 P&P for 30 WITCHES LINN
S100 items then add VAT @ ARDROSSAN
8%. AYRSHIRE
24 -hr. Ansaphone order service KA22 8BR
with ACCESS or BARCLAY- TEL. 0294 65530

.

CARD. - TELEX 779808 RAMCO
MAIL ORDER ONLY Semiconductor prices are

always changing and the trend._.,_
.i"-- is generally downwards. So

Huy il xith Access '-- ring for latest up-to/date details.
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A number of errors that crept into last month's issue
have been brought to our attention. Once again Phil
Cornes was not credited in connection with the
BASIC explained Series. Q1 in the EPROM Program-
mer should be shown as a 2N3638 and not PN3638 as
in both Parts list and Circuit Diagram. The opto
isolator is not a critical component and could be
substituted by a more readily available device.

The missile program appearing in Softspot also
contained a number of errors. Lines 90, 110 and 170
should be altered as follows

90 Y = (RND(16)-1)* 64;Z = 1
110 VDU Z,32
170 VDU@(I + 2),32

Man's best friends
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Letters
We would like to hear your views on computers and computing. we'll publish the best views in this. our new letters'
page. This month. Mike Hughes - designer of the TRITON - answers a letter drawing attention to certain aspects of
the computer design.

Dear Sir,
I am writing to request you to urgently consider the

redesign of the Triton Computer, as it suffers from a
serious design fault which will make it unreliable as it
stands, and which will cause difficulties for expan-
sion. As you may by now be aware I am referring to
the data bus buffering. While the 8080a chip set has
been buffered by a high drive (and unnecessary)
74LS245, the memory chips must also drive the data
bus, and these have a single TTL drive capability. Bits
7 and 8 of the data bus are the most heavily loaded,
with 5 LSTTL loads t = 1 TTL load), plus the UART,
which presents 1 TTL load (at least this is what Texas
say for the TMS 6011). Hence the memory chips are
having to drive twice their rated load. Specifications
being what they are this will usually be OK, especially
when running so slowly. However usually is just not
good enough in this situation, and several construc-
tors are bound to get chips which are close to
specification, and will be intermittent errors. The
problem will become significantly worse when the
bus expansion connector is used, as this will add an
extra load, together with a lot of added cross -talk and
bus noise.

As many of the people who may be considering the
construction of this unit will not have the knowledge
or equipment to detect this problem, I must, on their
behalf, urge you modify this design as soon as pos-
sible.

A second, though less important, potential problem
is in the -5V power supply, which is not a minor bias
supply for 2708s (at least not according to Texas and
Intel specifications). The specification is 30mA
typical, 45mA max. Hence the power supply should be
able to supply 180mA, which implies a series resistor'
of about 39-. This will dissipate a lot of power, and an
IC regulator would be better.
Yours faithfully,
R. A. Cottis,
Corrosion and Protection Centre
UMIST

I cannot disagree with anything in Mr Cottis' letter.
I am, in particular, grateful to him for identifying the
-5V rail problem which was an oversight on my part.

Unfortunately, the values given for RI and ZD1
were a "hangover" from an early prototype which
operated with a single EROM. These should have
been changed to accommodate the higher current
consumption of the completed system. Mr Cottis is
quite correct in saying that RI should be 39 ohm with
a power rating of 1.5W. At the same time, ZD1 should
be upgraded to have a power dissipation of 1W. The
-latter is necessary in the event of the system being
operated with only one EROM in position.

Fortunately (or unfortunately as the case may be)
this error will not show itself in cases which operate
with 3 EROMS whose current consumption averages
just below the "typical" value. Not many people will,

therefore, have experienced any problem. If they had
the error would have been discovered earlier. Readers
who have their system up and running with 3 Eroms
in position need not react to the problem urgently -
nevertheless, they should upgrade these components
in due course prior to inserting a 4th EROM. Con-
structors just about to start are strongly advised to
use the higher rated components from the word go.

The driving capabilities of the 2111 memories on
the data bus is a much more difficult question to
answer. Mr Cottis is quite correct in every thing he
says by taking worst case input loads and output
drive capabilities. The worst case conditions he
mentions are, however, stated with a 0.4 or 0.45V
maximum "0" level - allowing a 400mV low level
noise margin.

Stretching the loading in the worst case condition
will certainly encroach on the noise margin but as VOL
rises, as a result, so the input current will decrease.
From figures available it would appear that in the
worst case condition (including an extra LS load for
an external bus driver), the noise margin could reduce
to about 200 mV, and this would not be acceptable for
stringent applications or in extremely high noise
conditions.

As Mr Cottis implies, it is very unlikely that one will
be so unlucky as to have all the worst case conditions
stacked against him and this is what I was relying on
to provide a reasonable noise margin for domestic/
office noise environments. The "Bête Noire" is clearly
the UART but I was reluctant to provide extra on
board buffering for this far two reasons: -

1. It would have given rise to difficulties in layout -.-
involving more board area.
2. This would have increased the board cost as well as
possibly requiring extra components.

If one accepts that an extreme worst case condi-
tions is unlikely there will be negligible problem at
normal ambient temperatures. Even under a worse
case situation at temperatures up to 60°C the system
will still operate - but with impaired noise margin. It
is in the latter situation that one might have problems
with busbar noise etc.

I am indebted to Mr Cottis for drawing attention to
this potential problem and in view of his comments,
would suggest that readers planning expansions
should keep their first umbilical cable from the main
board to the peripheral mother board (soon to be
published) as short as possible. They should also
introduce a further bi-directional buffer on the data
bus at the earliest position possible. This, incidentally,
is already planned on the extension mother board.

To assure readers of the minimal chance of pro-
blems arising, we should point out that of the dozens
of Tritons already built and working, there has not
been one instance of bus noise problems. This in-
cludes one system which, already, has been externally
expanded for a further 4k of RAM with no extra
buffering.
M. J. Hughes
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The exciting new

TRITON
Personal Computer
exclusively from:

TRAINAM

Building a better computer wasn't easy -but we did it.

r
I am interested in the Triton

Name

Address (please print)

ETI 9

BARCLAYCARD. ACCESS.
VISA & MASTER CHARGE

117-4.13.1-1

ARE WELCOME SEND TOTAL ENCLOSED £
YOUR CARD NUMBER WITH

ORDER
Cheque, Money Order, etc

To TRANSAM COMPONENTS LTD
12 CHAPEL STREET, NW1

Please send me the following
1 A copy of your latest catalogue

I enclose 30p + S.A E. 9 x 7
2 A copy of the Triton Manual

I enclose c:5 + 70p P & P.
3 A complete kit of parts for

Triton Computer, £286 + VAT
+ £4 P & P

4 A Printed Circuit Board
£50 + VAT & El P & P

Complete kit of
parts available
only £286 (..)

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, sup-
plied 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, POWER SUPPLY, THRO-HOLE
PLATED QUALITY P.C.B. FULL
DOCUMENTATION POWERFUL 1k
MONITOR & 2k TINY BASIC PLUS ALL
COMPONENTS INCL. IC SOCKETS.
NOTE TV SET & CASSETTE NOT IN-
CLUDED.
Expansion: Fully buffered for up to 65k
of memory on expansion busbar.

All components can be bought
separately and eleven packs can be
purchased on an easy -to -buy scheme.
See catalogue.

The P.C.B. alone is f50 + VAT plus El
for packing and postage.

VAT rate is 8°, on all kit
components.

HTRA
I

NAG\A
I TRANSAM COMPONENTS LTD.

12 CHAPEL STREET
I LONDON, NW1 TEL: 402 8137
I NEXT TO EDGWARE ROAD TUBE STATION MET LINE

TRITON COMPUTER IS THE TRADE MARK OF
TRANSAM COMPONENTS LTD
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TRS 80:
A Small Business
Application
TERRY JOHNSON owns, with a partner, an insu-
rance brokerage firm with twelve branches spread
across the country. The firm also has interests in
various property. Having used a computer bureau to
process various accounting information, the firm are
at present installing a TRS-80 to provide all the
bureau facilities plus additional services.
How did you start in business? About 20 years ago,
after coming out of the RAF, where I was a night
fighter pilot, I needed a job. I had no business back-
ground but managed to get a job with an insurance
company. There I found out there were such things as
insurance brokers and after a bit of a late night study,
I set myself up as a broker. Things, like topsy, grew
from there, at our peak in 1974 we had 18 branches,
but have now cut back to 12 - We employ 10
managers and about 40 other staff.
Your first involvement with computers was via a
computer bureau? That's right, about five years ago
we decided that the volume of accounting work
generated by the various branches was getting to a
level where some form of automation was necessary.
We approached a number of the recognised agencies
to see if they could offer us the type of package we
wanted, without exception the products they offered
would have meant considerable changes to our sys-
tems - not at all what we wanted.

At this point we decided on a different approach,
we found - through the yellow pages I think-a
specialist computer firm which undertook to design
programs to customers' requirements. The firm had a
scientific background and had never tackled any-
thing along the lines we were asking. They accepted
the challenge and a short time later we had a FOR-
TRAN program that did all we wanted - simply
keeping track of money in and money out and of our
commodity - insurance policies in our case - but it
might just as easily have been nuts and bolts or
oranges.

Did you encounter any problems with the system?
No, everything went very smoothly, we prepared our
own program cards on a second hand flexowriter we
picked up for £1000 and 48 hours later we had our
batch back. During that first year about the only
thing that happened was that the system was im-
proved to provide a profit 'los 3 statement and balance
sheet.

When did the Tandy TRS-80 come onto the scene?
About the middle of the year but the first time
realised that an "in house" system might be within
our reach was at the DIY computer show at the
beginning of this year.

Why even consider a new system when your
existing one was working so well? 1 o save money. We
calculated that a system costing around £2500/0000
could save us money over a period of 5 years with, of
course, all the benefits of in house computing.

Back to the Tandy then? - Yes, in April of this year I
went to the States on holiday and after looking
around at what was available off the shelf over there
at that time I decided to buy a Tandy TRS-80. The
machine I bought was a Level 1 16K machine.

Any problems getting it through customs? Not after it
had been classified as a data recording machine by
binary system - no I paid my 7% duty on hardware
and 8% VAT and I was through. I'd saved myself a lot
of money. The cost in pounds was about £520.
compared to the £700 odd that Tandy UK wanted
assuming there was such a machine in this country.

What about servicing if the machine goes wrong?
Tandy have a 90 day warranty on their equipment,
which is available to first and subsequent owners in
any country where Tandy have outlets - I wasn't
worried about servicing.

Have you had any trouble with your machine? Yes,
soon after I began using it, the keyboard suffered
from an excessive amount of contact bounce. I took it
to my local Tandy dealer, and it was back within a
week - repaired at no charge under the warranty.

How did you get on with the machine in those early
days? I had no experience of programming but found
the Tandy manual soon had me familiar with BASIC
and frustrated at the limitations of the level 1
machine.

I sent my TRS-80 to Tandy together with £79 for it
to be upgraded to a Level 2 unit.
What was your next step? Well now came the most
frustrating time for me, Level 2 BASIC was just what
I wanted, but without a printer, floppy and more
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memory the system just could not cope with the work
I wanted it to do. Tandy had plans for expansion but
no hardware available. I started looking around at
other machines. The PET would never be acceptable
to any typist with its present keyboard but the
APPLE looked promising. I bought an apple this
July but returned it about a week later, the reasons
were that my machine kept crashing and as the
BASIC I was using, Applesoft II was on tape, a five
minute restart each time became trying. Add to this
the fact that I was promised a number of hardware
items that just didn't turn up and the Apple was not
working out.
Back to Tandy? Yes. August was a dull month but I'd
been promised the first expansion interface to arrive
in this country and that arrived in September. The
expansion interface contains space for an additional
16K or 32K RAM, a dick -controller for up to four
disks, dual cassette decks as well as a Centronics
parallel port.

After a bit of persuasion Sintrom at Reading -
having sold me their ex -demonstration printer -
hooked the printer up to the TRS-80, as the lead
supplied did not produce any results this was a great
leap forward - hard copy.

Things were moving fast now, as soon after this I
discovered that a Micropolis disc drive would plug
directly into the Tandy interface. I now had a system
that could do all that I demanded of it.

Does this bring us up to date? No, a couple of weeks
ago I went to the States again and picked up a couple
of Tandy disks, a screen printer, a back up CPU and
some extra memory. About $3000 worth, again a

considerable saving on buying over here.

What about the software development? Of course
that's been going on all the time, I've had no real
difficulties with the task. The bulk of the work is done
now, it's just a matter of getting the time to sort out
the rest of the system for our target start date of
January 1st.
Why should a small business man consider using one
of these small computer systems? Three main reasons
I think. Staff time and skill levels can be cut if a
sensible system is devised. Accounting information
that is good enough for our auditors to accept can be
produced. Thirdly a vast flow of statistical informa-
tion can be generated that gives the business man a
far better idea of the performance of his operation at
any point in time. What most people do by feel now
can be done far more accurately by the computer.
These three things together all add up to cutting
costs.
Do you think small business men could cope with
setting up a system such as yours without outside
help? Most small businessmen are of above average
intelligence - they have to be to survive. They also,
in general have the drive and energy to get things
done. I hadn't any knowledge of computers at the
start of this year and reckon that now I have put
together a system that will save me time and money.
If I can do it I'm sure many other people in my
position could. With the various software packages
coming on the market at low cost, the business man
may only be involved in a very small amount of work
to get a low cost system to do exactly what he wants
of it.

Hard Copy
This printer
puts word
processing
within the
scope of

your pocket

TOP QUALITY TYPESCRIPT. SOLEN01 D
DRIVEN FOR TTL CONTROL. ROM
DECODED TO ACCEPT ASCII PARALLEL
DATA INPUT. 8 CPS. 11" CARRIAGE
(125 CHARS)
Fully built with psu and case £182.86

Also supplied as print mechanism only.
Includes motor, solenoids and driver circuits.
Add your own logic and case ... £144.65

Add £3.50 p&p, then add VAT.

Other printers available; tally -roll dot matrix
printer and low cost teleprinter. Send for details.

KIMBERLEY BUSINESS RECORDS
2, Hartington Road, Gosport, Hants.

GOSPORT 86642

D.07.
,SCO

A,

do-.
.474,40

NASCOM 1
Z80 Microcomputer kit

Undoubtedly the finest value for money
kit available anywhere. Fully socketed.

INTERFACE FOR:
TV (UHF)
TV Monitor
Cassette
Teletype
32k Ram expansion board

May be seen working
9 a.m. - 5 p.m. Mon. -Fri.

Callers welcome

Price £197.50 + VAT (8%)

Callers welcome

F10,1r7h

STRATHAND Callers welcome

44 ST. ANDREW'S SQ.
GLASGOW G1 5PL

041-552 6731
lel order welcome with Access and Barclaycard
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TRITON Software
MONITOR

Mike Hughes takes a detailed look at the Tritons monitor and describes some machine code
programs that can be run on the computer

If you have built the TRITON computer you will want
to get the best out of it and there are several modes in
which it can be used. You can write and run programs
in BASIC but you may wish to record and recall these
to and from tape. To do this you need to know
something about the MONITOR. You may wish to
use the computer for control purposes for which you
need to write machine language instructions. To do
this it is essential to go through the Monitor -
possibly making use of some of its in-built sub
routines.

For those learning about computers it is a very
good idea to get a grasp of MACHINE CODE. It is not
difficult to learn and can make life much more
exciting as you will be able to get the computer to
respond much more quickly than it will through a
BASIC Interpreter. Sometimes you can get several
thousand times the sped for certain operations. To do
this on the TRITON you must operate through the
MONITOR.

TRITON's standard MONITOR is a program writ-
ten in machine code which is held in ROM starting at
address location 0000H. Its purpose is primarily to
initialise the machine and to give it an elementary
intelligence so that you can communicate with it. For
this reason the machine must start off at the begin-
ning of the monitor program every time it is switched
on otherwise it becomes a worthless heap of rather
expensive electronic components - unable to do
anything. The first machine code instruction that the
computer sees in the Monitor sets the STACK with-
out which it would be impossible to do much in the
way of decision making via nested sub -routines. It
then proceeds to look at the next instruction which,
in the case of TRITON, enables the interrupt opera-
tion if ever it is needed to be used. The following
instruction is a JUMP which leads on to the first of the
main routines called SCANMEM. This routine points
to address 1600H and writes FFH into it. It then reads
back the value from that address and checks that the
FFH was actually stored. Furthermore it writes OOH
into the same location and checks that too. This is a
check that the memory is there and working which,
at the same time leaves the memory location clear
(i.e. containing OOH). The monitor routine then steps
up one memory byte - to 1601H and does the same.
This process is carried out on every successive loca-
tion from 1600H upwards until the computer finds an
error. The address of the location where the error
occurred is most likely to be the top of the RAM work
area but could be the address of a faulty IC. In either
event this top address is written into a pair of RAM
bytes used by BASIC 14.1 to tell BASIC how much
work space is available. The two bytes of memory
used for this are 1481H and 1482H. As a general rule

whenever two byte instructions or data are written
into memory the 8080 microprocessor expects to see
the least significant byte in the lower value of the two
addresses. Thus if 2000H was the location where
memory ended - as found by SCANMEM, location
1481H would contain OOH while 1482H would con-
tain 20H.

After checking the memory the monitor initialises
the computer which acknowledges this on the screen
with its standard message:

TRITON READY
FUNCTION? PGIOLWT

The Monitor then goes into a keyboard loop and
the computer effectively waits for you to tell it what
to do. This will depend on which key you depress. The
letters it expects you to type are those shown in its
acknowledgement and are abbreviations for seven
different primary operations you can do with the
monitor. These are:

P = Inspect any memory location and, if
necessary change, or insert a byte of data.
When the data is entered the computer
automatically steps to the next address
showing what is currently there and waits to
see if you wish to change it.

G = Start running a program from any specified
starting address location. The computer asks
you, within this routine, what start location
you want.

I = Input from tape recorder. The computer asks
you for the header code of the file and then
searches for it. When it has been found the
data is written into the computer's memory
starting at location 1600H. When the flag
marking the end of the record has been found
the computer re -initialises with an ab-
breviated form of its initial "switch on"
message.

O = Output a program to the tape recorder. This,
again asks you to give your recording a
header code. The routine automatically out-
puts programs written in BASIC and stops
when it gets to the end of file address (the
address written into bytes 1600H and 1601H
by BASIC). For user written machine code
programs you have to manually enter the
address immediately following your last in-
struction into these two bytes. Tapes are
ALWAYS loaded and dumped with 1600H
being the start location! When dumping has
finished the computer re -initialises.

L = List the machine code content of all locations
starting from any specified address. The
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computer asks for the first address then
prints out the contents of this and the next 14.
It then asks MORE? and expects you to type
Y otherwise it re -initialises.

W = Typewriter mode. The computer behaves just
as if it was a keyboard and VDU. Anything
you type is displayed on the screen including
graphics. Cursor control and special VDU
functions - e.g. Clear Screen, Reset Cursor
etc all operate but the computer responds to
nothing except CONTROL C which makes it
re -initialise.

T = Jump to BASIC L4.1. This command causes
the computer to jump out of the control of
the Monitor into the control of BASIC. CON-
TROL C will jump back out of BASIC into the
initialisation condition of the Monitor.

Note that CONTROL C will, in nearly all cases, get
you out of an operation and back to the initialisation
condition. The only times when it fails to do this are
when you are locked in a user written machine code
program loop; are searching tape for a non-existent
header or are outputting to the tape recorder. In these
three cases you will have to use Interrupt 2 (which
re -initialises without clearing memory) or RESET
which goes through the SCANMEM routine and
erases any data in memory.

When the computer asks for its initial instruction
via one of the above letters you simply have to type
the letter. No carriage return is needed. If you type
the wrong letter the computer replies "INVALID"
and waits for you to try again.

Here are some examples to try with the above
functions:
LED PORT TEST ROUTINE

1600 CALL INCH CD Input data from keyboard to
accumulator

1601 - OB

1602 - 00
1603 CMA 2F Complement contents of

accumulator.
1604 OUT PORT 03H D3 Output contents of

accumulator to
1605 - 03 PORT 3 (LED port)
1606 JMP 1600H C3 Jump back to 1600H for next

input
1607 - 00 from keyboard.
1608 16

This program enables you to test out both the LED port and
the keyboard by outputting the binary code from the keyboard to
the LEDs. The program complements the accumulator to com-
pensate for the fact that on TRITON the LEDs go on for level
"O." In this program they will go on if a bit from the keyboard is
"1." Because we are going through the monitor's INCH routine
you will find that a shift inversion takes place. You get upper
case alpha codes when unshifted and lower case alpha codes
when shifted. This is designed in to make the keyboard more
convenient to use. Numerical keys are not affected by the shift
inversion. Again, because we are using INCH you can escape
from this program loop with CONTROL C. You will notice that
the most significant LED (bit 8) is permanently off; this is
because bit 8 is used for the input strobe and this bit is masked
off by the monitor as data is entered. Notice also that the data is
latched on to the LEDs after the key has been released.
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INTERRUPT DEMONSTRATION PROGRAM

1618 LXI D 161FH 11 Load start of string saying
1619 1F IAM INTERUPT 3
161A 16
161B CALL PSTRNG CD Print carriage return followed
161C 2B by string.
161D 00
161E RET C9 Return to main program.
161F DATA I 49 String data starts here and
1620 SPACE 20 terminates with end of text
1621 A 41 marker 04.
1622 M 4D
1623 SPACE 20
1624 I 49
1625 N 4E
1626 T 54
1627 E 45
1628 R 52
1629 R 52
162A U 55
162B P 50
162C T 54
162D SPACE 20
162E 3 33
162F EOT 04

An example of a user written interupt routine using INT3 push
button. Note that it starts at the re -vectored start address 1618:

Load this program then reinitialise and press INT3 button.
Next press W and do a bit of screen typing and press INT3 from
time to time. The interupt should announce its presence. We
hope that this simple example will show you that, contrary to
popular belief, interupts are quite easy to write programs for.

VIDEO TYPEWRITER PROGRAM

'1600 LXI D 1612H 11

1601 - 12
1602 - 16

1603 CALL PSTRNG CD

1604 2B

1605 00
1606 CALL PCRLF CD

1607 33

1608 00
1609 CALL INCH CD

160A OB

160B 00
160C CALL DUTCH CD

160D 13

160E 00
160F JMP 1609H C3

1610 09

1611 16
1612 DATA 0 4F

1613 2F
1614 K 4B
1615 SPACE 20
1616 T 54
1617 Y 59
1618 50
1619 E 45
161A 21
161B EOT 04

Load start address of message
string
in DE register pair. This is
required by PSTRNG
sub -routine.
Call sub -routine which
prints string
starting at address held in DE
register pair.

Call sub -routine which
prints out
carriage return and line feed..

Call sub -routine which
inputs data
from keyboard and
holds this in

accumulator.
Call sub -routine which prints
out ASCII character from
data in accumulator.

Jump back to address 1609H
and wait
for next character from
keyboard

Start address of message
string

End of text terminator code.
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When you run this program it acknowledges with the
message 0 / K TYPE! and you can then use the TRITON as if it
were in the W function operating mode (i.e. it becomes nothing
more than a video typewriter). You can escape from the program
by depressing CONTROL C (this applies to any program which
repeatedly goes through the INCH routine).

ALPHABET TWELVE TIMES OVER USING I/O
1600

1601

1602

1603

RST1

MVI B

MVI A

OCH

41H

CF

06

OC

3E

Clear screen via special res-
tart instruction
Set decimal value 12 (oCH) in
B to specify

number of alphabets req-
uired.
Set ASCII code for "A" in
accumulator.

1604 41
1605 CALL OUTCH CD Print contents of accumula-

tor.
1606 13
1607 00
1608 INR A 3C Increment ASCII code in

accumulator by one.
1609 CPI 5BH FE Compare it with ASCII code

which is
160A 5B one greater than Z.
160B JNZ 1605H C2 If not greater than Z jump

back to 1605H
,160C 05 and repeat until complete

alphabet is
160D 16 printed.
160E CALL PCRLF CD If alphabet is completed out-

put carriage
160F 33 'return and line feed.
1610 00
1611 DCR B 05 Decrement value in B register

by one.
1612 JNZ 1603H C2 If it is not zero we do not have

12 alphabets so jump back to
1613 03 1603H and repeat.

1614 16
1615 JMP REINIT C3 If it is zero re -initialise.
1616 B9
1617 02

This program should be compared with the one following as
they both do the same thing - print the alphabet twelve times
and then re -initialise. This, first, program uses conventional I / 0
techniques whereas the second makes use of the powerful
memory mapped option to the TRITON's VDU. We hope you will
recognise the tremendous difference in speed of operation
between the two methods. Note that in both programs we make
use of the RST1 instruction at the beginning. This is one of 9
special re -start instructions which are fixed destination CALL
instructions. Using RST1 will call the sub routine at location
0008H which, in the case of TRITON's MONITOR is then
re -vectored with a jump to 0134H. The routine in question is the
one which clears the VDU screen and resets the cursor. The
advantage of using an RST instruction is that you do not have to
specify the address of the sub routine hence saving two bytes in
your program. You should only use RST instructions if the sub
routine being called terminates in a RETURN command.

When you run the program try and judge the time it takes to
display the 12 alphabets and then go on to the next example.

ALPHABET TWELVE TIMES OVER USING MEMORY MAP-
PING
1600 RSTI CF Clear screen with special res-

tart instruction
1601 LXI H 21 Load HL register pair with

address one less than start of
1602 FF VDU RAM.

1603 OF
1604 MVI - B OCH 06 Set number of alphabets req-

uired in register B.
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1605 OC
1606 MVI A 41H 3E Set ASCII code for "A" in

accumulator.
1607
1608 INX - H

1609 MOV M,A

160A INR A

160B CPI

160C
160D JNZ

160E
160F
1610 MOV - A,L

1611 ADI
1612
1613 CC

1614

1615
1616 MOV - L,A

1617 DCR B
1618 JNZ
1619

41
23

77

3C

5BH FE

5B
1608H C2

08
16
7D

26H C6
26

1629H DC

29

16

Increment HL register pair by
one.
Copy contents of accumula-
tor to memory.
Increment contents of accu-
mulator.
Compare contents of accu-
mulator with code

one greater than Z.
If it isn't greater than Z jump
back to 1608H and repeat.

If it is: copy contents of L to
accumulator
Add 26H to this value.

If addition causes a carry;
call sub routine which
increments H register by one

6F Replace new low byte address
in register L.

05 Decrement register B by one.
1606H C2 If it's not zero we do not have lz

06 alphabets so jump back to
1606H and repeat.

161A - 16
161B MVI B OCH 06 Set decimal value 12 into B

register.
161C OC
161D MVI A OAH 3E Set accumulator to ASCII

code for line
161E - OA feed.
161F CALL OUTCH CD Output line feed to VDU to

step cursor down. (to get it- 13 clear of last alphabet).- 00
DCR B 05 Decrement register B by one.
JNZ 161FH C2 If it's not zero we have not

stepped cursor to below the
1624 - IF last line of alphabet so jump

back to

1620
1621
1622
1623

1625
161FH and repeat
1626 JMP REINIT
1627
1628
1629 INR H

16

C3 If it is; re -initialise.
B9
02
24 Sub -routine to increment

register H in event of a carry.
162A RET C9

Although this program is longer than the one just described
you will see an element of similarity in the way the alphabet is
formed (by incrementing the accumulator) and we keep track of
the number of alphabets in the B register. Instead of using the
I/OOUTCH routine we use the HL register pair to point to
memory locations which are within the block of the VDU's RAM.
This starts at 1000H and finishes at 13FFH. We then use the
MOV M, A instruction which copies whatever is in the accumu-
lator to the memory location being addressed by the HL register
pair. By using the INX H instruction we can increment the latter
to display the next character etc. Notice that carriage returns and
line feeds are not needed in the main body of the program
because we are using addressing to tell the computer exactly
where to place each character. When one alphabet is finished we
have to compute the address of the start of the next by adding
the hex number 26 to the address currently in the HL register pair
(this is done at instruction 1611H). Notice that after this
operation we have to make allowances for a carry by calling an
INR H sub routine.

When memory mapping the VDU you must remember that the
clear screen /reset cursor operations does more than is
immediately apparent to the eye. The addresses of different

COMPUTING TODAY - JANUARY 1979



positions on the VDU screen must correspond to specific places
on the screen (1000H is the top left hand corner and 13FFH is
the bottom right corner). If, as a result of previous activity, the
VDU screen has been scrolling these absolute address values do
not correspond to positions in an absolute manner you must
carry out a cursor reset operation. This can be on its own or
combined with the screen clear operation. A similar operation
must be carried out if you use the VDU function when under the
control of BASIC L4.1. Note that it takes the VDU 132mS to
carry out a home cursor operation so if every you output the raw
instruction in your own software you must introduce a time
delay greater than this before outputting anything else to the
VDU. The Clear Screen /Reset Cursor utility in the monitor has a
delay of about 200mS built into it so you can call it without
introducing any further delay.

Note that when this program runs the cursor stays stationary
in its reset position (top left corner of screen). If we allowed it to
stay there the re -initialisation message would overprint our
alphabets so we have included some extra instructions (starting

at 161BH) which step the cursor down twelve positions
immediately prior to re -initialisation.

To further demonstrate the flexibility of memory mapping you
can alter the layout on the screen by altering the value added to
the address to get the next line. Alter the data at location 1612H
to 29 and re -run the program. The lines should have start points
staggered by 3 character positions. Similarly you can alter the
start location for the display as a whole by altering the data in
locations 1602H and 1603H. Try making these 20 and 10
respectively and alter the data at 161 2H to 25. When you run the
program the rows should slant the other way.

When memory mapping the VDU you must always be careful
to ensure that your memory pointer (HL register pair) cannot
exceed the highest address of VDU (13FFH) otherwise you will
start over -writing the input buffer and stack area of the monitor.
If this happens all sorts of strange things will begin to take place
and you will probably find you completely lose control through
the keyboard. If this should happen you must resort to the
RESET button and end up with a cleared memory!

MEMORY MAP AND MONITOR UTILITIES
To help those who wish tp get involved in machine
code programming at an early stage here are the
addresses of memory blocks and ports. It is assumed
that you will be operating under the control of the
standard Monitor program so we also list the ad-
dresses of its main Utilities.

MEMORY START ADDRESSES

0000H - 03FFH 1K EROM

0400H - 07FFH 1K EROM
0800H - OBFFH 1K EROM
OCOOH - OFFFH 1K EROM
1000H - 13FFH 1K RAM

1400H - 14FFH 1/41( RAM

1500H - 15FFH 'AK RAM

1600H - 1FFFH 21/2K RAM

(Holds standard MONI-
TOR)
(Holds BASIC L4.1 "A")
(Holds BASIC L4.1 "B")
(Spare location)
(VDU memory - can
only be written into by
computer)
(Holds stack and tables
for Monitor from 1400H
to 147FH; 1480H
upwards through this
block will be used by
BASIC L4.1 tables
otherwise is free as M/
C code work area)
(Completely reserved
for BASIC L4.1 stack
otherwise is free for the
user)
(Work area for BASIC
L4.1 or user programs.
NOTE that locations
1600H and 1601H are
made use of by tape I/O
routines to store End of
File address - hence
user programs for
saving/loading to and
from tape should
always start at 1602H)

2000H - FFFFH 56K. Available for "Off
Board" extensions

PORT DESIGNATIONS

OOH

01H
02H

03H

04H

05H

06H

07H

08H - FFH

Keyboard INPUT (NOTE special
routine is necessary)
Tape I/O UART Status INPUT
Tape I/O UART Data Strobe (start
transmission) OUTPUT
LEDs OUTPUT (NOTE LEDs are on for
"0")
Tape I/O UART Receive Data Enable
(receive data) INPUT
VDU OUTPUT (NOTE strobe - bit 8 -
has to be specially formatted by soft-
ware)
Spare OUTPUT (NOTE only bits 7 and 8
are output)
Relay OUTPUT (NOTE bit 8 is used to
drive tape control relay out bit 7 is
output as a spare line)
Available for "Off Board" extensions

MONITOR UTILITIES ETC

0000H RSTO Reset address. Enables Inter-
rupt and checks and clears
memory writing number of
bytes available into locations
1481H (low order byte) and 1482
(high order byte). With full
main board memory in place
this should read 2000H. Then
goes on to Initialise computer.
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0008H RST1 Reacts to Interrupt 1 clearing
VDU and resetting cursor.

000BH INCH A CALL routine which inputs
character from keyboard. Stays
in keyboard loop until key is
depressed.

0010H RST2 Reacts to Interrupt 2 clearing
VDU and initialising computer
without clearing memory. Used
for normal reset operation.

0013H OUTCH A CALL routine which outputs
character to VDU.

0018H RST3 Reacts to Interrupt 3 and re -
vectors to 1618H for user
routine.

001BH INDATA A CALL routine which allows
string of characters to be en-
tered to any place in memory.
Start location of string pointed
to by DE register pair which
must be pre -loaded before
calling INDATA. Returns on
Carriage Return.

0020H RST4 Reacts to Interrupt 4 and re -
vectors to 1620H for user
routine.

0023H PDATA A CALL routine which allows
string of characters to be
printed from any place in
memory. DE register pair must
be pre -loaded with start address
before calling. Routine returns
when it sees EOT terminator
(04H) but DE steps to one ad-
dress beyond terminator
allowing immediate re -call for
further string to be printed.

0028H RST5 Reacts to Interrupt 5 and re -
vectors to 1628H for user
routine.

002BH PSTRNG A CALL routine identical to
PDATA except that it outputs
Carriage Return/Line Feed
prior to printing string.

0030H RST6 Reacts to Interrupt 6 and re -
vectors to 1630H for user
routine.

0033H PCRLF A CALL routine which prints
Carriage Return followed by
Line Feed and then returns with
the original contents of accu-
mulator intact.

0038H RST7 Reacts to Interrupt 7 and re -
vectors to 1638H for user
routine.

The above are fixed location utilities whereas the
following are within the main body of the MONITOR
which are liable to be re -located if new generation
monitors are written. They are, nonetheless, very

useful and can save a lot of redundant instructions
elsewhere. NOTE you can only guarantee using these
if you have MONITOR V4.1 on board!

'0053H INIT

02B9H REINIT

0327H TPEON

032CH TPEOFF

03A1H ACKA

03B5H ACKB

03C4H ACKC

03CFH ACKD

00AAH BASICIN

010DH DLY

0116H FIVSEC

0134H CLRSCN

Destination of Interrupt 2.
Clears screen and initialises
computer. Also resets stack so
should only be used as destina-
tion of a JUMP instruction.
This should only be used as a.
JUMP destination. It resets the
stack and re -initialises the
computer WITHOUT clearing
the screen. A useful instruction
at the end of user programs to
avoid having to use the HLT
instruction.
When called switches the tape
control relay on (relay contacts
could be used for other control
purposes by the user). NOTE
that routine returns with 80H in
accumulator.
When called switches the tape
control relay off. Routine
returns with OOH in accumula-
tor.
Start address of string which
prints INVALID. Use should be
made of PSTRNG utility to in-
sert Carriage Return and Line
Feed.
Start address of string which
prints START =. (Use via
PSTRNG).
Start address of string which
prints HEADER = . (Use via
PSTRNG)
Start address of string which
prints END. (Use via PSTRNG)
Checks to see if a key has been
depressed on keyboard. If it has
it returns with the data other-
wise returns immediately with
the accumulator cleared and
flags set accordingly. Useful for
real time interactive programs.
When called introduces
approximately 3mS time delay
and returns with all registers
(except flags) intact.
When called introduces a delay
of between 5 and 6 seconds.
Returns with registers and flags
intact.
Clears screen and resets cursor.
Approximately 200mS time de-
lay is built into this routine.
Returns with registers and flags
intact.
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This Is The
Famous

£99.95
PLUS 8% V.A.T.

SPECIFICATIONS
The £99.95

ELF II computer
features

an RCA

COSMAC
COSMOS

1802 8bil
micro-

processor
addressable

to 64k bytes with
DMA, interrupt

16 registers.
AUL 256 byte

RAM expandable
to 64K bytes.

Professional
hex keyboard

fully decoded
so there's

no

need to waste memory
with keyboard

scanning
circuits.

built-in power regulator.
5 slot pug -in expansion

bus (less connec-
tors). stable crystal

clock for timing
put --

poses and
a double-sided.

plated -through
pc

board
plus RCA

1861 video
IC to

display
any segment

of memory
on

a video monitor
or TV screen

alongwith all
the logic

andcircuitry
you need

to learsupn eveportry
one of the

RCA I802's
capabilities.

ELF 1 1
Computer

Stop reading about computers and get your hands on one. with ELF11 and our new Short Course by Tom
Pittman. you can master computers in no time at all, ELF II demonstrates all 91 commands an RCA 1802 can
execute and the Short Course quickly reaches you how to use each of the 1802'a capabilities

ELF 11's video output lets you display an alphanumeric readout or graphics on any T.V.screen or video
monitor and enjoy the latest T V games

But that's not all. once yoeve mastered computer fundamentals ELF 11 can give you POWER with add-ons
that are among the most advanced found anywhere. American IEEE chapters plus hundreds of universities and
major corporations have chosen the ELF 11 to introduce their students and personnel to microprocessor
computing,

Learn The Skill That May Soon Be Far
More Important Than your College Degree,

The ability to use a computer may soon be more important to your earning power than college degree. Without a
knowledge of computers you are always at the mercy of others when n comes to solving highly complex business.
engineering, industrial and scientific problems People who understand computers can command MONEY and to
get in on the action. you must learn computers. Otherwise you will be left behind.

ELF 11 is the F -A -S -T Way to Learn
Computer Fundamentals,

Regardless of how minimal your computer background is now. you can learn to programme a computer in almost
no time at all That's because Netronics has developed a special Short Course on Microprocessor And Computer
Programming in non -technical language that leads you through every one of the RCA COSMAC 1802's
capabilities so you'll understand everything ELF 11 can do and how to get ELF 1 I to do it.

All 91 commands that an 1802 can execute are explained to you. step-by-step The text, written for Netronics
by TOT Pittman. is a tremendous advance over every other programming book in print

Keyed specifically to the ELF II. s loaded with hands on illustrations. When you're finished. ELF II and
the 1802 will no longer hold any mysteries for you

In fact. not only will you be able to use a personal computer creatively, you'll also be be able to understand
computing articles in the technical press

If you work with large computers. ELF 11 and our Short Course will help you to understand what makes them
tick

A DYNAMITE PACKAGE FOR JUST E99 95 plus 8% VAT!

With ELF 11. you learn to use machine language -- the fundamental language of all computers Higher level
languages such as FORTRAN and BASIC must be translated into machine language before a computer can
understand them With ELF 11 you build a solid foundation in computers so you really know what you re doing.
no matter how complicated things get.

Video output also makes ELF 11 unique among computers selling for such a low price Attached to your T V
set. ELF 11 becomes a fabulous home entertainments centre. Its capable of providing endless hours of fun for
both adults and children of all ages! ELF 11 can create graphics, alphanumeric displays and fantastic video
games

Only a low cost R F Modulator is required to connect ELF 11 to your T V 's aerial socket, (To order one see
coupon below
X L Wire 96 Gsrfsas Rut Lessee NI I OUR

 OM M111 M1 Nil MI ME MO MN SEND

L

NOW AVAILABLE FOR ELF 11
'] Tom Pitunan's Short Course on Microprocessor & Computer Programming teaches you lust about

everything there is to know about ELF 11 or any RCA 1802 computer Written in non -technical
language. it's a learning breakthrough for engineers and laymen alike E.5.00 post paid!

j Deluxe metal cabinet with plexiglasdust cover for ELF 11 E29 95' plus E1 50 p&p R F modulator for
use with T V set E3 00' post paid

D GIANT BOARD kit with cassette I / O. RS 232-C, TTY I / O. 8-bn P I/O. decoders for 14 separate I/O
instructions and a system monitor / editor. 1:39 95 plus El 00 p&p.

KLUGE (prototype) BOARD accepts up to 36 IC's EI 7 00 plus 50p p&p
4k static RAM kit. Addressable to any 4k page to 64k E89 95 plus El 56 p&p
Gold plated 86 -pin connectors lone required for each plug-in board) E5.70' post paid.
Professional ASCII Keyboard kit with 128 ASC 1 1 upper/lower case set. 96 printable characters,
onboard regulator parity. logic selection end choice of 4 handshaking signals to mate with almost any
computer E64 95" post paid

8Deluxe metal cabinet for ASC 11 Keyboard E19 95' plus Et 50 p&p.
ELF 11 Tiny BASIC on cassette tape Commands include SAVE, LOAD :- . a. a- . p. 26 variables A-2.
LET. IF /THEN. INPUT. PRINT, GO TO, GO SUB. RETURN. END. REM. CLEAR, LIST. RUN, PLOT.
PEEK, POKE. Comes fully documented and includes alphanumeric generator required to display
alphanumeric characters directly on your T.V screen without additional hardware. Also plays
tick-tack-toe plus a drawing game that uses ELF1 1's hex keyboard as a joystick 4k memory required
E14.95' post paid

0 Tom Pittman's Short course on Tiny BASIC for ELF11 E.5 00' post paid
Expansion Power Supply (required when adding 4k RAM) El9 95'

0 ELF BUG TM Deluxe System Monitor on cassette tape Allows displaying the contents of all registers on
your T V at any point in your programme Also displays 24 bytes of memory with full addresses.
blinking cursor and auto scrolling. A must for the serious programmer. E14 95' postpaid
COMING SOON A -D. D -A converter. Light Pen. Controller Board. Colour Graphics & Music System

and more,

'Plus VAT at 8% on price and postage

CALL OR WRITE FOR WIRED PRICES

1.1  INN INN INI INN I= MN MB UN MN MN tam

ELF 11's 5 -card expansion bus (connectors not included) allows you to expand ELF 11 as your need for power
grows If you're an engineer or hobbyist you can also use ELF I 1 as a counter. alarm, lock. thermostat. timer or
for countless other applications.

ELF 11 EXPLODES INTO A GIANT!
Thanks to ongoing work by RCA and Netronms. ELF I I add-ons are among the most advanced anywhere. Plug in
the GIANT BOARD and you can record and play back programmes, edit and debug programmes. communicate
with remote devices and make things happen in the outside world. Add Kluge Board to get ELF I 1 to solve special
problems such as operating a more complex alarm system or controlling a printing press Add 4k RAM Board and
you can write longer programmes. store more information and solve more sophisticated problems.

Expanded. ELF 11 is perfect for engineering. business, industrial, scientific and personal finance and Tex
applications No other small computer anywhere near ELF 1 1's low price is backed by such extensive research
and development programmes

The ELF -Bug Monitor is en extremely recent breakthrough that lets you debug programmes with lightning
speed because the key to debugging is to know what's inside the registers of the microprocessor and. instead of
single stepping through your programme. the ELF -BUG monitor. utilising break points. lets you display the entire
contents of the registers on your T V screen at any point in your programme. You find out immediately what's
going on and can make any necessary changes Programming is further simplified by displaying 24 Bytes of
RAM with full address. blinking cursor. and auto scrolling. A must for serious programmers! Netronics will soon
be introducing the ELF 11 colour graphics and music system - more breakthroughs that ELF 11 owners will be
the first to enjoy.

NOW BASIC MAKES PROGRAMMING
ELF 11 EVEN EASIER!

Like all computers. ELF 11 understands only machine language - the language computers use to talk to each
other. But to make life easier for you we have developed an ELF 11 Tiny BASIC It talks to ELF 11 in machine
language for you. so you can programme ELF 11 with simple words that can be typed out on a keyboard such as
PRINT RUN and LOAD

"ASK NOT WHAT YOUR COMPUTER CAN DO
BUT WHAT IT CAN DO FOR YOU"

Don't be trapped into belying a dinosaur simply because you can efford it and it's big. ELF 11 is more fun 'her
"big name" computers that cost a lot more money

With ELF 11 you learn to write and run your own programmes. You're never reduced to being a mere ke,
punch operator working blindly with someone else's predeveloped software.

No matter what your speciality is. owning a computer which you really know how to use is sure to make you
leader ELF 11 is the fastest way there is to get into computers Order from the coupon below!

TODAY IIIII EN 11111 NEI INN Ell NMI EN INN MN INN MN NEI MN MI

H. L. AUDIO LTD. DEPT E.T.I.
9b GARMAN ROAD
LONDON 917 OUR
(TEL 01-808 6127)
Sole European Distributors for Netronics
R&D Ltd. U S.A

YES. I want to run programmes at home and have enclosed 0 E109 56 including postage and V A.T for
RCA COSMAC ELF1 1 kit Di E5.94 including postage and V A T for power supply (required) 0 E5 95
including postage and VAT for RCA 1802 Users Manual 0 E5.95 including postage and VA T for
'Short Course On Microprocessor and Computer programming '

0 I want mine wired and tested with power supply. RCA 1802 Users Manual and Short Course included
for just '-164.10 including postage and VAT 0 I em also enclosing payment (including postage and
V A T ) for the items checked at the leh
Total enclosed .

USE YOUR 0 ACCESS 0 BARCLAYCARD
Interbank
Account No o

Signature
cam MO FOOlf MORI APATED 01-1016127
PRINT
Name

Address

DEALER ENQUIRIES INVITED

Exp date

ell Ell MN MI 11111 Ns am me im EN me NNE ma no
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From Science of Cambridge:
the new MK 14.

PROM -512 bytes

RAM -256 bytes

Extra RAM
(optional)

4.43 MHz crystal 

8 -digit, 7 -segment
LED display

MK14 including
optional RAM I/O
and Extra RAM.

MK 14 -a complete computer for
£39.95 (+8% VAT)
The MK 14 is a complete microcomputer with
a keyboard, a display, 8 x 512 -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. (20 sample programs are provided in
the Manual -which also contains
comprehensive building instructions, and
instructions on program -writing.)

Yet in kit form (which can be assembled by
any fairly experienced kit -builder), the MK 14
costs only £39.95 (-1-£3.20 VAT, and p&p).

But that's only the start....
The memory capacity of the basic kit is
surprisingly powerful -but every computer
owner, from a schoolboy to a multi -national
corporation, soon feels the need for more
memory.

With the MK14, it's yours!
Optional extras include an additional

256 -byte RAM, and a 16 -line external input/
output device (allowed for on the PCB) which
give a further 128 bytes of RAM.

L__ CPU

Display and keyboard
interface circuitry.

Edge connector for
external keyboard with
up to 32 keys

And the next step?
The next step is to add your own peripherals!

The first could be a low-cost module which
provides an interface with a standard
cassette -recorder. This means you can use
ordinary tape -cassettes for the storage of data
and programs.

To get the best from this configuration, you
could uprate your system with a revised
monitor -consisting of 2 replacement PROMs,
pre-programmed with sub -routines for the
interface, offset calculation and single step, and
single -operation data entry.

The second peripheral could be your own
PROM programmer and blank PROMs to
set up your own pre-programmed dedicated
applications. (Fusible -link device guarantees
program safety.)

All are available now to owners of MK 14 -
and remember Science of Cambridge keep you
up to date automatically with advances in the
MK 14 range. A TV interface device is already
in the pipeline!

5 V regulator

Power rails and
input/output edge connector

RAM I/O device
(optional)

PROM -
512 bytes

RAM -256 bytes

Extra RAM
(optional)

A valuable tool - and a training aid
As a computer, it handles 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.

SPECIFICATIONS
MK14
* Hexadecimal keyboard
* 8 -digit, 7 -segment LED display
* 8 x 512 PROM, containing monitor program

and interface instructions
* 256 bytes of RAM
* 4 MHz crystal
* 5 V regulator
* Single 8 V power supply
* Space available for extra 256 -byte RAM and

16 port 1/0
Edge connector access to all data lines and
I/O ports
Optional Extras

* Extra RAM -256 bytes
* RAM I/O device
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Simplest,most advanced,
most flexible microcomputer

-in kit form.

* Cassette interface module
* Revised monitor
* PROM programmer
* Blank PROMS

Free Manual
Every MK 14 Microcomputer kit includes a
Manual which deals with procedures from
soldering techniques, through programming
and use of RAM I/O to interfacing with complex
external equipment. It contains operational
instructions and examples for training
applications, and numerous 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.

Designed for fast, easy assembly
Each 3I -piece kit includes everything you need
to make a full-scale working microprocessor,
from 15 chips, a 4 -part keyboard, display
interface components, to PCB, switch
and fixings.

The MK 14 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 MK 14 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 for a full cash
refund.

Wan11111.11raer,.-, ,,,,,,, ..t.

Cassette interface module and Manual

Science of
Cambridge
Science of Cambridge Ltd,
6 Kings Parade, Cambridge, Cambs., CB2 ISN.
Telephone: Cambridge (0223) 311488

rio: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB21SN.
Please send me the following, plus details of other peripherals:
 MK 14 Standard Microcomputer Kit a £43.55 (inc 40p P&P.)
 Extra RAM " £3.88 (inc p&p.)
RAM 1/0device a £8.42 (inc p&p.)

I enclose cheque/money order/PO for £ (indicate total amount.)

1

Name
Address (please print)

E T 1 1

Allow 21 days for delivery.
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ETI BOOK SERVICE
computing

BASIC: A Self Teaching Guide (2nd Edition) £4.50
by ALBRECHT, R. L.

Teach yourself the programming language BASIC. You will learn how to use the
computer as a tool in home or office and you will need no special maths or science
background.

Illustrating BASIC £2.20
by ALCOCK, D.
This book presents a popular and widely available language called BASIC and explains

how to write simple programs.

Microprocessors £10.65
by AL AN. L.

Gives a general overview of the technology design ideas and explains practical
applications.

Applying Microprocessors £12.00
by M.TMAN. L.
Follow up volume which takes you into the second and third generation devices.

Intro to Microprocessors £6.00
by ASPINALL. D.
Explains the characteristics of the component.

How to Buy and Use Minicomputers and Microcomputers £7.50
by BARDEN, W.

Discusses these smaller computers and shows how they can be used in a variety of
practical and recreational tasks in the home or business.

How to Program Microcomputers E6.75
by BARDEN. W
This book explains assembly -language programming of microcomputers based on the
Intel 8080, Motorola MC6800. and MOS Technology MCS6502 microprocessors.

Introduction to Microcomputers and Microprocessors
by BARNA, A.

Microprocessor Systems Design £14.35
by KLINGMAN, E.

Outstanding for its information on real microprocessors, this text is both an introduction
and a detailed information source treating over a dozen processors, including new third
generation devices. No prior knowledge of microprocessors or microelectronics is
required of the reader.

BASIC Programming E6.10
by KEMENY, J. G.
A basic text.

Microprocessor and Small Digital Computer
Systems for Engineers and Scientists £19.00
by KORN, G. A.

This book covers the types. languages, design, software and applications of micro-
processors.

TV Typewriter Cookbook £7.40
by LANCASTER, D.
An in-depth coverage of tv typewriters (tvt's)- the only truly low-cost microcomputer
and small -system display interface. Covers tvt terminilogy. principles of operation, tv
configurations, memones, system aesign. cursor and update circuitry and techniques,
hard copy, color graphics, and keyboards and encoders.

Microprocessors - Technology, Architecture,
and Applications £8.00
by McGLYNN. D. R.

This introduction to the "computer -on -a -chip" provides a clear explanation of this
important new device. It describes the computer elements and electronic semiconductor
technologies that characterize microprocessors.

Programming Microprocessors £5.50
by IVICMURRAN

A practical programming guide that includes architecture, arithmetic/logic operations,
£7.50 fixed and floating-point computations, data exchange with peripheral devices/compilers

and other programming aids.
Provides the basic knowledge required to understand microprocessor systems. Presents a
fundamental discussion of many topics in both hardware and software.

Microprocessors in Instruments and Control
by BIBBERO, R. J.

Introduces the background elements, paying particular regard to the dynamics and
computational instrumentation required to accomplish real-time data processing tasks.

Basic BASIC
by COAN. J. S.

An introduction to computer programming in BASIC language.

Microprocessor Programming
for Computer Hobbyists
by GRAHAM. N.

The Computer Book
by HAVILAND. R. P.

Microcomputer Based Design
by PEATMAN, J. B.

£11.80 This book is intended for undergraduate courses on microprocessors.

Microprocessor and Microprocessor Systems
by RAO. G. U.

A completely upto-date report on the state of the art of microprocessors and
£7.50 microcomputers, written by one of the leading experts. It thoroughly analyzes currently

available equipment, including associated large scale integration hardware and firmware.

The 8080A Bugbook: Microcomputer Interfacing
and Programming E7.60

E7.00

£6.20

Building super calculators and minicomputer hardware with calculator chips

Microcomputers, Microcomproesors, Hardware
Software and Applications £14.25
by HILBURN. J. L.
Complete and practical introduction to the design. programming. operation, uses. and
maintenance of modern microprocessors, their integrated circuits and other components.

ilticalispribotra,
PreigwtriarniviiwComptner Nebbm, g

by RONY. . H.

E19.00

£20.50

The principles, concepts and applications of an 8 -bit microcomputer based on the 8080
microprocessor IC chip. the emphasis is on the computer as a controller.

6800 Software Gourmet Guide and Cookbook
by SCELBI

8080 Software Gourmet Guide and Cookbook
by SCELBI

Understanding Microcomputers
(Ayes the fundamental
concepts of virtually all microcomputers
by 1.,..ELBI

Microprocessors and Microcomputers
by SOUCEK. B.

£7.80

£7.80

£7.60

£18.00

Here's a description of the applicatipe. programming. and interacing techniques common
to all microprocessors. It concentrates on detailed descriptions of representative
microprocessor families and includes explanations of digital codes, logical systems, and
microcomputer organization.

Microcomputer Primer £6.25
by WAITE. M.
Jntroduces the beginner to the basic principles of the microcomputers. Discusses the five
main parts of a computer - central processing unit, memory, input/output interfaces.
and programs. The important characteristics of several well-known microprocessors are
given and a chapter is included on programming your own microcomputer.

Microprocessor/Microprogramming Handbook £6.00
by WARD

Authoritative practical guide to microprocessor construction. programming and
applications.

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.
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Softspot
Don Scales has written another game for the TRITON. We
would like to expand Softspot over the next few months so
please send us any software (machine code. BASIC etc.)
which you feel would be of interest to others.

REVERSAL (1K)
DESCRIPTION
The REVERSAL GAME is a game of skill played
with the computer. The computer will arrange the
numbers 1 to 9 in a random sequence and your job is
to arrange them into ascending order in the minimum
number of moves.
For example

The machine might print the following sequence -
8 3 7 9 1 4 2 6 5

You now have to get these arranged in ascending
order. To do this, you are allowed to reverse the order
of any number of digits starting at the left hand side.
The machine will ask

NUMBER TO REVERSE

If you enter 4 the result will be

9 7 3 8 1 4 2 6 5

If you now enter 9 you will get

5 6 2 4 1 8 3 7 9

You now have 9 in the correct place and can set about
getting 8 7 6 etc. in their correct positions.
10 PRINT 'THE REVERSAL GAME'
20 FOR I= 1 TO 9
30 LET A = RND (9)
40 IF I= 1 GOTO 80
50 FOR J = 1 TO I - 1
60 IF (J) = A GOTO 30
70 NEXT J
80 LET ct (I) = A
90 NEXT I
95 LET B= 0

200 PRINT #2, (1), Tt) (2), :a (3), (4), a (5), la

(6), (7), Pt (8), (9)
210 INPUT 'NUMBER TO REVERSE' J
220 IF J <1 GOTO 240
230 IF J <10 GOTO 260
240 PRINT 'INVALID - TRY AGAIN'
250 GOTO 210
260 LET K= (J+ 1)/2
270 FOR I= 1 TO K
280 LET A = (I), 'jci) (I) = m (J + 1-I), (J + 1-I)
=A
290 NEXT I
295 LET B = B +1
300 FOR I= 1 TO 9
310 IF ;c-i, (I) # I GOTO 200
320 NEXT 'I
330 PRINT 'TOTAL', # 3,B
340 GOTO 10

THE TOTAL SOLUTION FROM

ALMARC
OF COURSE!

Now Almarc & Vector Graphic offer the complete solution to your computing
needs for £2300.00'. The Vector MZ needs only the addition of a V.D.U. and
it's ready to go. Completely assembled and fully tested, the Vector MZ offers
the following features as standard.-

 S-100 bus
 4 MHz Z80A processor
 158 instructions
 Two quad density Micropolis floppies - over 630k bytes on line
 Serial port
 Two parallel ports
 32K static ram
 12K prom/ram board with extended monitor
 Extended disc Basic

Simply connect your peripherals (Elbit V.D.Us & Centronics printers are
available from Almarc) and you're up and running and, because the MZ uses
the S-100 bus, you can plug in a massive range of add-on units.

Ring or write for a demonstration to -

ALMARC DATA SYSTEMS LTD.
29 Chesterfield Drive

Burton Joyce, Nottingham
Tel: 0602 248565

'Discount terms available

MEMORY EXPANSION
FOR NASCOM I

1 6K ready built
32K ready built
48K ready built

£180.00
£290.00
£400.00

The above prices include all buffers and address
decoding.
Due to limited quantity the above are available to
callers only.

KITS
Nascom 1 Microcomputer kit £197.50
Jade Z80 CPU kit 2Mhz £95.00
13 slot S100 motherboard £48.50
Jade 8K static memory 250ns £119.95
K B7 56 Keyboard kit £45.00
Mini disc drive (ready built) £200.00
Kansas City interface . £18.95

i.C.S

Z80 CPU . £13.00. 8X 21L02 £7.90
4116 16K dynamic, 8 OFF . . £100.00
5270 4K dynamic, 8 Off £25.00
2107 4K dynamic 8 Off £25.00

Please add 40p postage then 8% VAT

V & T ELECTRONICS
82 CHESTER ROAD, LONDON, N19

COMPUTING TODAY - JANUARY 1979 17



Personal
Computing

The Early Years
Tip toe through the early memories of the Personal Computing field

In The Beginning

It all started back in 1974 when Intel introduced the
4004, the first true microprocessor. It developed
almost by accident, as a result of Intel's efforts to
produce a calculator of unprecedented flexibility. The
shock waves of the hand-held calculator revolution
were still being felt by every section of society and the
back -room boys' eyes lit up with that "You ain't seen
nothing yet" look as they drew up the chip -masks for
their next product, the 8 -bit 8008.

Assisted by the lessons learned from the cut-throat
calculator business the microprocessor developed
with frightening speed and predictability. Fright-
ening not only because of the vast amount of high-
technology and high finance poured into the field, but
also because of the dramatic effect extrapolations of
such technology can have on a broad spectrum of
society. Predictable because everyone knew what
was going to develop. The shrinking of calculators
from giant cabinets to flip -top packs in the space of
just a few years created an extraordinary blase
attitude towards electronics. It was a spectacular
demonstration of the omnipotence of the new tech-
nology of micro -electronics. It was proof that now
nothing is impossible - just draw up the specifica-
tions, expend x thousand man-hours and y million
dollars, and there you have it. So the microprocessor
has been born at a time when nothing comes as a
surprise any more. But maybe the real surprise is yet
to come.

The New "Hams"

Of all the sub -sets of electronics hobbyists the most
clearly defined to date has been the radio amateur.
Members of this particular sect follow a technological
faith which started with the first wireless com-
munication and has since flourished, gaining millions
of followers in a relatively short time.

For many hams their hobby almost becomes a
life-style within itself, always striving for that rare
DX the eternal pursuit of that elusive one-to-one
SWR. Is it possible that we are now witnessing the
founding of a new faith, one whose god speaks in is
and Os rather than 5s and 9s?

By making a few comparisons between amateur
radio and amateur computing certain patterns can be
seen emerging which may be an indication of what
course the future of personal computing might take.

Power To The People

Like amateur radio, amateur computing is a high-
technology which makes the latest developments in
the science of electronics available to anyone at all
who has the time and money to pursue them. The
money factor is all important - the lower the cost of
the hardware, the more people can afford to pursue
the hobby. A reasonably useful microcomputer sys-
tem might cost in the order of $1,000. Hams might
spend this sort of money on radio gear, for that matter
a radio -controlled aircraft enthusiast, amateur photo-
grapher or stamp -collector could easily spend that
much on his hobby. So thanks to the microprocessor
the cost of your own personal computer is no longer a
barrier to most people.

This new accessibility and the free interchange of
ideas and information between hobbyists has the
effect of distributing "computer power" over a broad
spectrum of people. This leads to a breaking down of
much of the mystique which has traditionally sur-
rounded the world of computers; they are being
de -mystified as the magic is systematically exposed
as little more than sleight of hand. As large number of
amateurs invade a hitherto sacred field which was
once the sole province of a privileged few the elite will
inevitably grow in number until it finally becomes
plebian.

"Homebrew" vs "Appliance"

As with amateur radio there are two factions Within
the computer cult, the "homebrewer" who builds his
own equipment for the sake of the experience gained,
and the "appliance operator" who buys a ready -built,
going unit and gets what he wants from operating his
instrument, writing programs and experimenting
with the performance of the hardware as bought. His
investment in the computer itself is more financial
and less emotional than in the case of the home -
brewer.
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There is always some overlap between the two
factions, but they can usually be classified by com-
paring the time spent building, testing and modifying
the hardware to the time spent actually using it once
it's working.

The Sky's The Limit
Radio equipment has rather unique and interesting
characteristics. It can never really be declared "fin-
ished". There is always more to add to the station,
improvements to be made, better antennas, higher
power, lower noise. Computers share this trait which
makes them too the ideal subject for a hobby. Today's
mass storage is tomorrow's scratch -pad. There is
unlimited scope for improvement and expansion of
the hardware.

If ever the computer itself should look like having
its full complement of RAM, ROM. AND I/O parts,
the hobbyist can turn his attention to the vast range
of peripherals that are available to him. A radio
transmitter can be hooked up to an antenna and a.
microphone and that's about it, but nothing can be so
insular as to resist interfacing to a computer if the
intrepid hobbyist uses a little imagination.

More importantly, once the computer is operative a
literally infinite amount of software development
waits to be done. Like radio operating, this phase of
the hobby is particularly attractive because the
operating cost is nothing more than the electricity
bill.

The Junk Box
Ever since the tradition of stripping a discarded radio
chassis was established by the pioneers of amateur
radio, the humble junk box has been the hallmark of
the truly worthy hobbyist. In much the same way as
one may judge someone's social standing by the way
he dresses, how neatly his garden is kept, radio
amateurs assess each other's status by the quality and
quantity of a bits and pieces which lurk for years in
the dark recesses of their junk box until their true
worth is finally recognised and they are discarded.
Because the microcomputer hobby is so new, junk
box computer parts of good vintage are rarer, but
there is always the stimulating challenge of pushing a
seemingly irredeemable piece of obsolete equipment
into service. Radio ham and computer hobbyist alike
share the unique pride and joy of operating equip-
ment which the professionals have officially declared
worthless.

Doing The Impossible

Besides the resurrection of dead equipment, hams are
keen on performing another type of miracle. This
involves proving by practical demonstration that
something which should by rights not be possible
does, in fact, work. With amateur radio this usually
entails forging forth into extremes of technology (or
bad practice, depending on how you look at it),
generally revolving around a successful communica-
tion in spite of a red-hot "final", vast distances or an
antenna made of wet string.

To the computer ham comparable feats entail
successful execution of programs wliicli are either
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exceptionally short or unbelievably long or so cun-
ningly convoluted that not even the person who
wrote it knows how it works. Thanks to the new
technology involved there is also a whole new set of
miracles which rely on getting a phenomenal number
of logic functions into an incredible small space.

Amateurs are in a rather unique position in that
they are permitted to exceed manufacturers' ratings
to see to what limits they can push a particular
component or piece of equipment. This practice gave
rise to many novel techniques in the field of radio and
a similar thing is bound to happen in computing.

The software bugs seem to come out just before sunrise.

Time Is Not Money

Amateurs make many other contributions to the
science to which they are devoted as a result of the
enormous amount of time they spend on their hobby.
Because of the non-commercial nature of their pur-
suits, computer hobbyists can afford to undertake
time-consuming projects which would not be
economical as a professional enterprise.

Like the radio amateur who stays awake all night
tuning across the bands looking for a rare contact, the
computer ham often burns the midnight oil chasing
an elusive bug in his software. Radio propagation
never seems to be optimum at a civilized hour;
similarly the software bugs only seem to come out
just before sunrise.

With both amateur radio and amateur computing
the real fun of the hobby lies in setting a goal and then
achieving it no matter how long it takes or how
inefficient the techniques used may be. The computer
ham may devote hundreds of hours to developing a
program that does nothing more than play a
seemingly useless game. But, as with any technical
hobby, a lot of valuable techniques are learned in the
process.

Spreading The Word

A natural development from any widely, followed
hobby is the formation of clubs where people with
similar interests can meet and exchange ideas. Major
amateur radio clubs like the Radio Society of Great
Britain, the Amateur Radio Relay League and the
Wireless Institute of Australia have been established
for many years and cater for hundreds of thousands
of enthusiasts.

Even though the do-it-yourself computer hobby is
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so young there are already hundreds of computer
hobby clubs. The biggest of these are found on the
west coast of America which is where most of the
world's microprocessor products originate. The
Southern California Computing Society has about
5,000 members. At the moment there are nearly 200
smaller computer clubs in the USA and an estimated
20,000 people have their own personal computer.

Magazines devoted entirely to the computer hob-
byist have been established with great success. The
most widely read glossy is byte which now circulates
over 60,000 copies.

The radio amateurs' "field day" has always pro-
vided a means of information exchange between
individuals. As communication is the basis of ham
radio, publicising such events poses no problems, but
computer hams have only their specialist magazines
for such promotion. A few conventions have been
held by computer hobbyists where the main purpose
has been to establish standards so that hobbyists can
easily share the software they have developed.
Manufacturers of personal computing hardware also
take an interest in these gatherings because it is an
excellent opportunity to find out what the hobbyist is
interested in and therefore which products will sell.

Speaking of Computers

Due to the unusually verbal nature of the hobby itself,
radio amateurs have developed a unique vocabulary.
The language which results has such a high jargon
content and is spoken so fluently that it is quite
unintelligible to the outsider. This serves to give the
group its own identity and binds its members
together.

Although amateur computing is still in its infancy
its followers found that the computer industry had
already provided them with a highly developed jar-
gon, complete with an impressive range of off -the -
shelf, buzzwords which have been nutured to perfec-
tion by 20 years of professional verbal dazzling. This
they have eagerly seized and followers now have a
language of their own.

The most telling sign of both radio and computer
hams is their often amusing ability to construct
seemingly meaningful sentences using all the rules of
English grammar except that the keywords are
replaced with strings of number of initials. The radio
amateur might say, "QRX, I've got to check my
SWR", while the computer amateur could hit you
with, "I've put a PIA on my 6800 for I/O."

To the uninitiated talking in code like this seems
like an awfully anti -social way of passing secret
messages between club members - it serves to keep
the in-group "in" by providing a feeling of com-
radeship for members and it keeps of all but the most
determined newcomers.

Future Shock (Electric)

Although personal computing is already well esta-
blished as a hobby, the real impact of its advent is yet
'to come.
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-The Early Years
It is a characteristic of any hobby that those who

pursue it develop great expertise in the field.A keen 10
year old stamp collector may know as much about
stamps as a professional stamp dealer. Having spent
his youth building radio transmitters a ham of 20
might know as much about radio as a University -
qualified electronic engineer.

We are now finding a new breed of hobbyist/
expert, a hobbyist who has spent thousands of hours
of leisure time building computers and programming
them. He could well know more about computers
than many professionals in the field. As the hobby
grows there will be more and more people to whom
computers are second nature, people who are fully
conversant with a broad range of computer concepts
and totally up-to-date with the state of the art.

Traditional training and qualifications are already
being seriously challenged by these hobbyists who
might enroll in a University computer science course
already knowing more than they will be taught.

As this flood of expertise hits the workforce we are
bound to see dramatic changes in the status of the
computer professional. Will there be a sudden surplus
of computer engineers and programmers, or will the
wave of new technology- bring with it expansion of
the industry to absorb it?

The remarkable advances in solid state technology
which led to the development of microprocessors
have made their mark on the electronics industry, but
it's the "expertise explosion" which will follow that
will have the real impact on society.

There are rumours of an Opto-Pneumatic Power Cue being
evaluated by leading players. Integral Laser Theodolite
system determines range and angles while Microprocessor
backpack computes and controls shot dynamics.
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SUPER SPECIAL PRE CHRISTMAS OFFERS !

CHESS CHALLENGER E120(3 level) R.R.P. 140 ONLY
Also in stock 10 level £200, BORIS £199

TOSHIBA LC -836 MN Calculator
30 memories - Alphanumeric LCD memories
retained when calculator switched off, 12,000
hour battery life - 25', off R R P £49
COMPUTER BATTLESHIPS
The Seek and Destroy Computer game £29 95
with live action and sound

Optima 600T.V.GaMeE49.95
ONLY

WE ALSO SELL
Science of Cambridge
MK 14
Bearbags
Nascom
Rockwell AIM -65
Apple II
North Star Horizon
CASU
Panda

Chroma Chimes
Monitel
Chess/Draughts/
Backgammon
A superb selection of literature'
TI Programmer Calculator
Multimeters ( Digital),
Soldering Equipment, Wire
Wrap, etc. and much more

This Month's
Special Postal
Offers:

II Improve the video output of your
g Nascom I UM1111 E36 UHF

Modulator with fitting
I instructions £4.00

I I

I Give your Nascom I keyboard the
bleep' Full kit with

I instructions £3.00 r1
I 10 quality C15 cassettes with

library cases and special
II labels £4.75

I Science of Cambridge Socket Set
5x 14 pin, 7x 16 pin, 4 x 18 pin,

II 2 x 40 pin

Demonstrators of most of these on display

Opening hours: 9-5.30 Monday
to Saturday

Friendly, expert staff always on hand!

MICRODIGITAL LTD.
25 BRUNSWICK STREET
LIVERPOOL L2 OBJ
Tel: 051-236 0707

£3.89

Science of Cambridge
power supply £5.75

Universal microprocessor coding
forms, pads,100
sheets each £2.38

I 1

Above offers include V. A. T. and
P. & P.

Please send me the items ticked
above. I enclose cheque/P.O. for

Or
Access No
Barclaycard No.
Please send me free, complete
brochure. I enclose S.A.E.

(please tick) I I

Name
Address

Tel. No.
Address to Microdigital Ltd., 25
Brunswick Street, Liverpool L2 OBJ
Telephone: 051-236 0707.

Please allow 14 days for delidery.
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ENTERPRISES
Room ETI/J
313 Kingston Road, Ilford
Essex 101 1 PJ, England

From Adam Osborne Associates
INTRODUCTION TO MICROCOMPUTERS
Volume 0 The Beginners Book
Volume 1 Basic Concepts
Volume 2 Some Real Microprocessors (without binder)
Volume 3. Some Real Support Devices (without binder)
Updating Subscriptions for Vol 2 and 3

Updating subscriptions for Vol 2 and 3

6800 Programming for Logic Design
8080 Programming for Logic Design
Z80 Programming for Logic Design
8080A/8085 Assembly Language Programming
6800 Assembler Language Programming
Some Common BASIC Programs
General Ledger (available from late summer 1978)
Payroll with Costing Accounting
Accounts Payable & Accounts Receivable

£5.95
£5.95

£18.95'
£11.95*

£18.95
each

£30.00
together

£5.95
£5.95
£5.95
£6.95
£6.95
£5.95

£10.95
£10.95
£10 95

From Basic Software Library
(from Scientific Research Instruments)
Vo 1 Business and Personal Booking Programs
Vo 2. Maths and Engineering Programs
Vo 3: Advanced Business Programs
Vo 4: General Purpose Programs
Vo 5: Experimenters Programs (General Purpose)
Vo 6. General Ledger Program
Vo 7 Professional Programs

£1 7.50
£17.50
£26.95
£7.95
£7.95

£32.50
£26 95

From Kilobaud/73 Magazine Inc.
Hobby Computers Are Here
New Hobby Computers

£3.95
£395

I V Typewriter Cookbook by Don Lancaster
TTL Cookbook
CMOS Cookbook
IC Timer Cookbook
IC OP -AMP Cookbook
RTL Cookbook
Z80 Microprocessor Handbook

£7.50
£7.50
£7.95
£7.50
£9.50
£4.25
£7.50

Magazines: Back Issues
Personal Computing
Interface Age
Dr. Dobbs Journal
Computer Music Journal
Peoples Computers
BYTE
Creative Computing
Calculators & Computers
ROM
Kilobaud
73
Micro -6502 Journal

£1.75
£2.25
£1.75
£2.50
£1.75
£2.25
£1.75
£1.75
£1.75
£2.25
£2.25
£1 50

.11

HOW TO ORDER
Please note our prices include postage and packing, but
not insurance, if wanted add 12p for every £10 of
books ordered. Make cheques, POs etc . payable to

L.P. Enterprises.
CREDIT CARDS accepted
BARCLAYCARD VISA/ ACCESS
DINERS CLUB/AMERICAN EXPRESS

Phone 01-553 1001 for Credit Card
orders (24 -hr service)

From BYTE Publications Inc.
Paperbytes

Tiny Assembler for 6800 Systems
Bar Code Loader for 6800, 8080, Z80 & 6502 Micros

Best of BYTE Volume 1

£5.75
£1.75
£8.95

From Scelbi Computer Consulting Inc.
6800 Software Gourmet Guide & Cookbook
8080 Software Gourmet Guide & Cookbook
8080 Programmers Pocket Guide
8080 Hex Code Card
8080 Octal Code Card
8080 Guide and One 8080 Code Card

£7.95
£7.95
£2.25
£2.25
£2.25
£4.20

8080 Guide and Both Code Cards £6.00
Understanding Microcomputers & Small Computer Systems £7.95
SCELBI 'BYTE' Primer £9.95
8080 Standard Monitor (In Book Format)
8080 Standard Assembler (In Book Format)
8080 Standard Editor (In Book Format)
8080 Galaxy Game

£9.95
£1 5.95
£9.95
a7 95

From Creative Computing Press:
Best of Creative Computing Volume 1
Best of Creative Computing Volume 2
Basic Computer Games
The Colossal Computer Cartoon Book
Computer -Rage (a Board Game)
Artist and Computer

£6.95
£6.95
£5.50
£3.95
£6.95
£3 95

Sybex Introduction to Personal & Business Computing .

Sybex Microprocessors from Chips to Systems by R. Zacs
Sybex. Microprocessors Interfacing Techniques by R. Zacs
Dilithium: Home Computers Volume 1. Hardware
Dilithium Home Computers Volume 2 Software
Getting involved with your Own Computer
Best of MICRO

£4.95
£7.95
£7.95
£6.50
£5.95
£4.75

95

From Dymax Inc.
Instant BASIC by Jerald R. Brown
Your Home Computer by James White
My Computer Like Me .. . When I Speak

BASIC by Bob Albrecht

£7.95
£7.95

£2.75
Games with a Pocket Calculator by Thiagarajan & Stilovitch £1.75
Games, Tricks and Puzzles for a Hand Calculator by W. Judd

£2.49

From Peoples Computer Company
Reference Books of Personal & Home Computing
What to Do After You Hit Return
Dr. Dobbs Journal Volume 1

£4.95
£7.00

£10.00

Subscriptions start within 3 weeks

MAGAZINES: Subscriptions

UK
Price

Overseas
Price

Personal Computing (Twelve Issues Yearly) £16.00 +.:17.00
Interface Age (Twelve Issues Yearly) £20.00 £20.50
Dr. Dobbs Journal (Ten Issues Yearly) £13.00 £13.50
Computer Music Journal (Four Issues Yearly) £8.50 £9.00
Peoples Computers (Six Issues Yearly) £8.00 £8.50
Kilobaud (Twelve Issues Yearly) £20.00 £21.00
Creative Computing (Twelve Issues Yearly) £16.00 £16.50
Calculators & Computers (Seven Issues Yearly) £10.00 E10.50
73 (Twelve Issues Yearly) £20.00 £21.00
BYTE (Twelve Issues Yearly) E21.00 £21.00
Micro -6502 Journal  £7.50 £8.50

Magazine Storage Box (Holds 12 minimum) £1 25

Send to address above All Orders must be Prepaid
Indicate Payment Method Total enclosed £

My cheque, P.O., I.M.O. is enclosed in Sterling on U.K. Bank

Charge to Barclaycard /Visa / Access/ Diners / American Express

Credit Card No. Expiry Date

Name

Address

Signature

POSTCODE

All publications are published tit U S A arid shipped air -freight by L.P. Enterprises. In unusual cases, processing may exceed 30 days.
'At time of going to Press, price of binders unknown. Telephone enquiries welcome

TRADE ENQUIRIES WELCOME
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TRS 80 Update
The August issue of ETI carried a reciew of the
Tandy's TRS-80. The machine, made available for
review, was equipped with the Tandy Level 1 floating
point 'Tiny BASIC' ROM and 4K of dynamic RAM.

Since then Tandy have introduced a number of
developments on the BASIC TRS-80 machine - The
Level 1 system was made available with 16K of
memory and the more powerful Tandy Level 2 BASIC
was introduced into this country supported by both
4K and, top of the range, 16K of dynamic RAM. Any
machine from the range can be upgraded in perfor-
mance by returning it to Tandy for internal mods.

This update to the original review deals with the
major differences between machines equipped with
the Level 1 and Level 2 BASICs. For a general de-
scription of the TRS-80 machine, the comments of the
original review are still valid.

Key Improvement

The level 2 BASIC is a 12K version of the microsoft
BASIC used by many machines in the TRS-80's price
bracket. Before going on to describe the Level 2
BASIC, which is considerably more powerful than
Level 1, in detail, it may be as well to mention two
hardware orientated improvements implemented on
this upgraded machine.

The TRS-80's keyboard is decoded by the resident
software and in the Level 1 machine the decoding
system used meant that one had to release one key
before the computer would allow the entry of an-
other. This led to such messages as "Plase tye in yor
name" - Even those of us who are not touch typists
could get up enough speed to defeat the Level 1
keyboard. Level 2 lets you hit the second key before
you have released the first key. Even level 2 does not
let you get away with too much, however, and if you
hold down three or four keys at a time, some keys will
then generate several characters as they are pressed.

The other major area of improvement on the
hardware/software border is the speed at which
programs are dumped to and loaded from the TRS-
80's cassette recorder.

Level 1 used a data transfer rate of 250 baud - the
level 2 rate is twice this at 500 baud. Because of this
faster transfer rate it may be found that the volume
setting on the recorder that was suitable for use with
a Level 1 machine will have to be altered for satisfac-
tory performance with Level 2, in general a lower
volume control setting will be needed.

Editing
One of the major differences between Level 1 and

Level 2 is the provision of a powerful editing facility in
the latter. We do not have enough space to go into a
detailed description of the editor but a few examples
of what can be accomplished should give an idea of its
power.

One can list any line of a program individually,
insert material anywhere in a line, delete material
anywhere in a line, delete the remainder of a line
beyond the cursor and insert new material in its place.
Any desired number of characters to the right of the
cursor may be deleted or a change may be made to a

specified number of characters. The editor provides a
search facility, so that (for example) a line may be
searched for the second occurance of the letter G and
move the cursor to that position or tell the computer
to delete all characters to that point and leave the
cursor there.

Other editing features allow you to quit the edit
saving all changes, to quit deleting all changes or the
cancel all changes made and restart.

All in all a very powerful editor.
Level two basic allows variables to be stored in

different forms - single or double precision. A #
(hash) after a calculation will cause the result to be
output as a 16 place decimal (print 1 /3 # ), an !
(exclamation mark) will keep a variable at single
precision (G!) and a % (percent) symbol will keep the
number as an interger.

The system of representation can be selected for
the type of work required - Tip, if you can work with
whole numbers, store them as integers, your program
will run twice as fast and occupy half the memory
space as programs without these restrictions.

Print Format
Level 2 BASIC allows some fairly sophisticated

formatting of output. It can be used in many applica-
tions such as printing report headings, accounting
reports etc. Using nine "Field Seperators," one can
specify digit positions, cause automatic rounding off,
concatentate (join together) multiple strings or string
variables, align columns - a comprehensive system
that allows any output to be presented in an easily
readable form.

Strings
The Level 2 manual states that "Without string

handling capabilities, a computer is just a superpow-
ered calculator." What this makes the level 1 machine
with it's "String Things" - strings which one was not
able to handle - is a question we leave open: Need-
less to say the Level 2 machine provides a wide range
of string handling commands.

The DEFSTR statement allows any valid variable
name to contain a string, adding a type declaration
character (5) has the same effect.

Each string can contain up to 255 characters and
strings can be compared as well as concatented.

Strings can be compared with the same symbols
used for comparing numbers - The ASCII codes for
the characters being the values compared.

Level 2 features ASC and CHRS commands. ASC
gives the ASCII numerical code for a -stting character
while CHR S performs the reverse operation.

The INKEYS S function will allow an entry from the
keyboard while a program is running - without the
use of the return key, useful for "Real Time" games if
nothing else. INKEYS will strobe the keyboard and
return with a one character string - This being a null
string if no key is pressed.

Manipulation of strings can be carried out with the
following commands, LEFTS, MID S , RIGHTS, LEN
and string s .
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LEFTS (AS, 3) will print the first three characters
from the left of AS - Thus if AS were TANDY the
command would select TAN - MID S will select
characters from the middle of the string and RIGHTS,
not surprisingly, from the right. The formats are the
same for LEFTS.

STRINGS provides a string of a specified character
for a specified charact4er for a specified length. For
example STRINGS (25, ?) would output 25 question
marks.

Trace
Level 2 BASIC provides a trace facility that is very

useful for the debugging of programs. The command
TRON followed by RUN will output to the screen the
exact sequence in which the program lines are
executed. To turn off the trace function the command
TROFF is used.

Functions
Level 2 adds considerably to the four in- built

arithmetic features of level 1.
To MEM (size of used memory), INT (Convert

variable to interger), ABS (absolute value of variable)
and RND (Random number generator) are added 12
more.

These are the trig functions SIN, COS, TAN and
ATAN - The maths functions EXP, LOG, SGN and
SQR.

The command RANDOM at the beginning of a

ULOTREMEN
COMPUTER SYSTEMS LIMITED

DON'T FORGET
SPECIAL OFFER
£10 discount
Due to the

large amount of
interest shown
Offer Extended
to Mar. 12. '79

The new low cost VDU - Tangerine 1648
(See page 16, ETI, Oct. '78 for feature details)

ORDERING INFORMATION
The normal KIT price is £139.86, which includes pos-
tage, packing and insurance and VAT @ 8%. HOWEVER,
as an introductory gesture we are discounting this price
by £10, for all orders received postmarked BEFORE 12th
December.- 1975.
If you require further information, send an A4 sized
self-addressed envelope. If you wish to purchase a kit
please send a cheque or money order made payable to

TANGERINE COMPUTER
SYSTEMS LIMITED

RIVERMILL LODGE, LONDON ROAD, ST. IVES,
CAMBS. PE17 4BR

Tel. St. Ives (0480) 65666

program will ensure a different series of random
numbers each time program is run. CDBL and CSNG
concern themselves with the format in which a
numerical variable is stored. CDBL provides a
double -precision value of the expression following
CDBL in brackets, even if the operands are single -
precision or integers, CSNG does the oposite by
providing a single precision value of the expression.

Many other functions may be created using the 16
Level 2 functions and Appendix E of the level two
manual provides a guide to these.

Error messages
Whereas level 1 BASIC provides three (WHAT?

HOW: and SORRY) error messages, Level 2 has 23
two -letter codes providing a far more specific indica-
tion of the error. Level l's feature of printing the error
code at the exact point at which the error occurs is
however lost - The message being printed on the
following line.

Another facility present in Level 1 but lost in the
more powerful version is that of abbreviated state-
ments and commands.

Tandy, however, produce a conversion -tape which
will allow software written for a Level 1 machine to be
converted to run a Level 2 machine.

Arrays
Arrays are permitted to Level 2, the number of

dimensions being limited by the size of the available
memory -string arrays are also allowed.

NASCOM 1
HOBBY

COMPUTER
A COMPLETE SYSTEM INCORPORATING

THESE OUTSTANDING FEATURES:

Supplied in Kit Form for Self -Assembly.
Full documentation supplied.
Includes Printed Circuit Board.
Full Keyboard included.
Interfaces to Keyboard, Cassette Recorder & TV.
2K x 8 RAM.
1K x 8 Eprom Monitor Program.
Powerful Z80 CPU, Mostek.
16 line x 48 Character Display Interface to standard, un-
modified TV set
On board expansion to 2K x 8 Eprom.
On board expansion facility for additional 16 Lines I / 0.
Total expansion to 256 Input Ports and 256 Output Ports.
1K x 8 Nasburg Program in Eprom.
Provides 8 Basic Operator Commands including singe step.
Expandable Software System via additional user Programs
in Ram of Eprom.

Manuals
Separately

£3.50
Complete Kits

NOW IN STOCK
£197.50 Sole Appointed

for Bristol

rg TARGET ELECTRONICS
16 Cherry Lane, Bristol BS1 3NG

Telephone: 02 72 421196
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Level 2 BASIC provides the PEEK and POKE
commands. Poke allows a specified value to be writ-
ten into a specific RAM location PEEK allows the
value stored at any RAM location to be retrieved.

POKE is particularly useful when producing
graphics displays on the screen. Level l's SET state-
ments for handling screen graphics were rather slow
- Level 2 provides 63 special graphics characters that
can be speedily manipulated by the POKE command.

The display can also produce double width (same
height) characters. By hitting shift key and right
arrow the format is changed. Note however that
anything on screen at the time only has every other
letter enlarged. The clear key will return the display
to the normal format.

User Subroutines
Level 2 features the BASIC USR statement thit

permits the calling of user written subroutines.

File Search
Level 2 allows the user to label files and to search

for a the named file. CLOAD "TEST" will ignore all
files on tape until the one called "TEST" is found. A
useful feature is that as the machine searches for a
file, the names of all those on the tape before the
specific file is found will be displayed in the upper
right hand corner of the display.

TRS-80 Update
A file can be verified after being dumped by en-

tering CLOAD? The machine will then load the
program from tape and compare it with that stored in
memory. A handy feature that allows one to ensure a
program has been faithfully recorded.

Manual
Unlike the level 1 manual, which makes an excel-

lent job of teaching BASIC, the level 2 manual - As
the forward says - Is not for the total beginner.

The manual does not go into the detail of the 233
page Level 1 manual. The Level 2 manual for example
presents nine subroutines for array/matrix manipu-
lation with very little explanation. 31 function codes
are mentioned in one of appendices with little indica-
tion of how they are used in a program.

Computer Conclusion

The Level 2 package certainly provides a
significant improvement over the Level 1 version of
this machine and, in our opinion takes the TRS-80
from the realms of the "Superpowered Calculator" -
Tandy's words - into the area df real computing.

The number of add-ons available now - floppies,
memory, printers etc means that the TRS-80 can form
the heart of a flexible system suitable for a wide range
of applications.

See the article on a small business application of a
TRS-80 system elsewhere in this issue.

A more interesting way to learn
what is a
microprocessor?

If you are considering buying a Micro-
computer, Development System, or just want to
learn more about this exciting technology, then
this short introduction to Microprocessors is for
you. Comprising of a 72 -page book keyed to
over two hours of cassette tapes the many
aspects of Microprocessors are explained,
including Binary and Hexadecimal counting.
Internal structure. Operation. Programming
Techniques. Devising a program., etc. Learn at
your own pace with this valuable addition to
your reference library.

rTo Technical Book Services
PO. Box79
Maidenhead, Berks SL6 2EG

Please send me copy/copies of What is a microprocessor?
C£10 75 each inclusive. I enclose remittance£

Name
( Print Please)

Address

Registered office 21. Mincing Lane. London EC1 Registered No12225

ORDER FORM

I
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THE MPU MAN

KEY

1 Teletype unit.
2 Punched paper tape reader.
3 Floppy disc 'player' unit.
4 Home-made floppy disc experimental unit.
5 Incompatible systems interface patch -board.
6 Skeleton keyboard for manual entry.
7 Modulator for feeding display material to domestic magic

lantern.
8 Domestic magic lantern showing results of simulated World

cup final.
9 Another advanced game in progress.
10 Working microprocessor module.
11 Well ventilated reprogrammable read only memory.

12 Interesting teleprinter graphics - genuine system check -
no kid!

13 Early home-made 8 -bit processor.
14 Power supply with outboard cooling and attractive economy

housing.
15 Another development module. Seems to have undergone

pre -frontal lobotomy. . . . Last Night of the Proms?
16 Junked cassette player with sprinkling of cassette prog-

rammes. Alternative to papertape or manual entry.
17 Primitive one-shot switch input unit.
18 Aerosol spray for de -bugging.
19 Mighty de -bugged noughts and crosses programme listing

being triumphantly brandished.
20 Attempt to fabricate home brew floppy disc.
21 Another teletype unit.
22 Personalised low density punched tape storage system.
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Beginning BASIC
Phil Cornes resumes his description of BASIC with a look at some of the conditional branching
instructions featured in this language

IF THEN

THIS IS THE first of BASIC's really powerful con-
ditional branching statements (we look at the others
below) that go into the make-up of BASIC and we will
add an IF THEN statement to the previous program
segments (last month) to see what it can do.

Consider the following-

C START )
Y = 1

STOP

Y=Y+1

This is the same flow chart that we saw earlier
except that now there is a two-way branch added
which is made dependent upon the answer to the
question IS Y = 5'.

Before we go on to look at the program derived
from this flow chart, there is one other thing we need
to consider. You will notice from the flowchart that
IF Y is 5 when the decision box asks the question
THEN we branch to a stop box. The statement in
BASIC which causes the execution of a program to
terminate is the END statement and you will find one
of these in the program.

There is no statement in BASIC which corresponds
to the start box on the flow chart (that is just
pres( 7t -d for our information) and so the first box we
consider contains Y = 1. The statement needed to

convey this to the computer is-

LET Y = 1

but remember that every statement in a program
must have a line number, and so we have -

10 LET Y = 1

We now move on to the next box

A(Y) = Y*Y and produce the statement-
20 LET A(Y)= Y*Y

The third box is the new one and we write-
30 IF Y = 5THEN

THEN what? Well, we have to branch to the line
number which contains the END statement, but we
don't yet know which one this will be. So we can
either sit and wait until we have written the END
statement, or we can say always let the END state-
ment exist on some high numbered line (say 9999) so
if we ever need an END statement, we know what line
it will appear on. We will do it this way so line 30 will
read -

30 IF Y = 5 THEN 9999

and so if Y does equal 5, then we branch to the END
statement that we will put in line 9999.

If the test (IS Y = 5) fails (answer is NO) then line 30
will be ignored and the computer will carry on
executing the statements in the normal line number
order.

The next box down contains Y = Y + 1, and so line
40 reads -

40 LETY=Y+1

From this we now branch back to the statement
A(Y) = Y*Y which is on line 20 and we get -

50 GOTO 20

and lastly

9999 END

If we write this out in line number order, we get-
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10 LET Y = 1
20 LET A(Y)= Y*Y
30 IF Y = 5 THEN 9999
40 Y = Y + 1
50 GOTO 20
9999 END

and this is our first complete program.
It does not matter that the line numbers do not

follow on in multiples of 10, they don't have to, but
what is more important is the fact that we do leave
some numbers spare between our statements so that
if we find we have missed out a line, or think of
something else that we would like to add, then we
have plenty of space to do so.

Consider the following -

5 REM INITIALIZE Y
10 LET Y = 1
15 REM PUT Y*Y IN A(Y)
20 LET A(Y)= Y*Y
25 REM TEST FOR Y = 5
30 IF Y = 5 THEN 9999
40 LET Y =Y+ 1
50 GOTO 20
9999 END

REM (I thought REM was an android or something
to do with sleep) in BASIC is short for REMark and
tells the computer that whatever follows on this line
is to be ignored because they are only notes for the
programmer as a reminder of what is happening.

REMark statements in a program of this length are
unnecessary, but we will soon be writing programs of
sufficient length and complexity to justify their use as
memory aids.

Returning now to our IF -THEN statement (IF
Y = 5THEN 9999) the equals sign used here is not an
arithmetic operator, but the first of the comparison
operators. Any of the other comparison operators
(<,>,< =,> =,<>) could also be used in an IF
THEN statement, so that -

30 IF Y>4 THEN 9999
130 IF Q<19.2 THEN 55
902 IF A(17)> = 14.9 THEN LET P = P + 1

are all valid statements.

Notice here the twist in the tail of line 902. This is
also a valid statement on most machines. This is
easier to understand if we consider the IF -THEN
statement as two separate statements. The first part
(the IF part) asks a question (in line 902 - IS
A(17)> = 14.9) to which the computer can answer
either YES or NO. If the answer is NO then this
statement is finished with and control passes on to
the next higher numbered line. If the answer is YES
then the computer passes on to the second statement
on the line, the THEN part. THEN what? THEN LET
P = P + 1 or THEN END or THEN 900 (this is really an
abbreviation of THEN GOTO 900) or THEN any other
statement. We can even put another IF THEN state-
ment in.

Consider the following -

200 TF (A = 1)*(B = 1) THEN 900

The computer encountering this would first ask the
question IS A = 1. If the answer is NO control passes
to the next higher numbered line. If, on the other
hand, A is equal to 1, we move on to the statement
following the THEN and encounter another IF THEN
statement which is treated in exactly the same way as
the first. IS B = 1. If NO then carry on with the next
line, if YES THEN GOTO 900. You will see that using
this logic we will only pass control to line 900 if both
A =1 AND B = 1. At about this point your memory
should be stirring to the fact that you have read
something about logical operators earlier and indeed
this is the place where they fit in. Depending on which
machine you are considering, there are two ways of
re -writing line 200 above to achieve the same result.

You could use -

200 IF A =1 AND B =1 THEN 900

which will normally be the format for machines with
standard or extended BASIC, or -

200 IF (A = 11)*(B =1) THEN 900

for the tiny BASIC machines

Notice the brackets in the second example. These
tell the computer where one comparison ends and the
other starts, otherwise the computer would attempt
the following -

200 IF A= l*B

(multiplication sign!) and then bomb out on the
second equals sign.

The other common logical operator (OR) can also
be used in a similar manner -

300 IF Q >3*H OR S<9 THEN R = R-2

Or

300 IF (Q >3*H) + (S< 9) THEN R = R-2

Notice the brackets again in the second example for
similar reasons, and notice also the omission of the
optional LET keyword before the R = R-2. We will
continue to omit the LET from now on.

Finally for this month, we will go on to consider one
of the pre -defined functions of BASIC (somewhat out
of turn, but we'll see why in a moment) the random
number generator.

RND(X)

We will start off by saying that the X within the
brackets (the brackets are necessary and must be
used whatever we replace X by) may be replaced by

)))
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BASIC
any constant, variable name or expression with the
proviso that when the computer evaluates the con-
tents of the brackets they must not be negative or the
computer will bomb out. When the computer has
evaluated the brackets and checked that the answer
is not negative, anything after the decimal point is
chopped off (so that 0.238 would be truncated to 0,
similarly 8.9 would become 8 and so on) if the result of
this operation is zero, then the computer will
generate a random decimal number (up to 6 digits) in'
the range zero to one, so that when -

20 R = RND(0)

is executed, R will take a random value between zero
and one. If the result after truncating the contents of
the brackers is not zero (it must by now be a positive
integer) then the computer will generate a random
integer between one and the number in the brackets
inclusive, so that, for example -

50 R = RND(6.8)

Would assign a random integer to R with a value
between 1 and 6 inclusive (6.8 would be truncated to
6). This is a very useful function for any statistical or
games applications and has been included at this time
so that we can set you some homework (you need the
practice). You will find that you now know enough
about BASIC to convert the three card shuffling
routines presented in the first part into programs and
we would suggest that if you are following this series
seriously, you should attempt to do just this. Sample
answers will be presented next month.

The answers to the questions posed last month are

1 The expression has a value of 21, and
2 the expression could be simplified to

7 + 7*8/2/((12 + 8)*2/20)

You cannot remove the brackets round (12 + 8)*2/
20 (if you made this mistake, think about why not).

Next month we go on to look at how we get the
computer to print some answers, subroutines and
some more conditional branching.

CTI

PLEASE MENTION

COMPUTING TODAY

WHEN REPLYING

TO ADVERTISEMENTS

ron
+ VAT 8%
POST PAID

NASCOM I MICRO -COMPUTER
for the HOBBYIST

As reviewed in E.T.I. Nov. '78:
"Overall the Nascom is an excellent unit"

THE COMPLETE MICRO -COMPUTER
AVAILABLE TO THE HOME CONSTRUCTOR

FEATURES
* 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 x 8 Ram
* 1K a 8 monitor program in Eprom
* Powerful Mostek Z80 CPU
* 16 x 48 character display interface to std un-modified T.V.
* T.V. display memory mapped for high speed access
* On board expansion to 2K a 8 Eprom
* On board expansion for additional 16 I / 0 lines
* Memory may be expanded to full 60K (plus 4K existing on board)

SOFTWARE FEATURES
* 1K x 8 monitor program providing
* 8 operating commands, supporting Mem examine/ modify, tabulate. copy.

break, single step execute tape, 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 print, cursor shift and many others.

EXPANSION
* Expansion buffer board

MEMORY KITS (inclusive all hardware)
8K

16K
32K

£25.00

£85.00
£140.00
£200.00

* I/O board with decoders and all hardware except ICS E35.00
will accept up to 3 P10s, 1 CTC and 1 UART

* EW "B -BUG" extended monitor in 2K of EPROM. Fully software compatible with
NASBUG, supporting additional features.-
Full keyboard shift for all 128 characters. full cursor movement routines, Read

and Write commands (fast tape load and dump), H and N commands (for inserting
ASCII code directly into programme). Arith. command (for calculating relative
jumps), Generate command (for automatic programme start).
Intelligent copy (for non-destructive re -location of DATA), Random, block

handling, ASCII to BCD anBCD to ASCII routines and many more.
2 EPROMS + full documentation - £21.66.

* S.a.e. for full expansion details.

OTHER HARDWARE
* 3A power supply for up to 4K expansion £15.50
* 8A power supply for larger than 4K expansion E60.00
* Expansion card frame £29.50
* Programming manual £4.00
* Hardware & software manuals (supplied in kit) £3.00

Export Trade, Government and Educational Enquiries Invited

Ikn n xeh 5".

Construction
Manuals

Separately
£3.00

Add VAT at 8% on ell items except manual*

Demonstrations Continuous at our Store

Complete Kits
NOW IN STOCK

£1 97.50
VAT 8%

POST PAID

11=3.111e
BARCLAYCARD j

Sole AppointedAppointed
London

Stockists

HENRY'S RADIO
404 Edgware Rd. London WZ
PHONE (01)723 1008 England

COMPUTING TODAY - JANUARY 1979 29



AD
INDEX

AIRAMCO 3
ALMARC 17
COMP COMP COMP .... 2
HAPPY MEMORIES 30
HENRY'S 29
H. L. AUDIO 13
KIMBERLEY BUSINESS

RECORDS 7

LOTUS SOUND .... 30&31
L.P. ELECTRONICS .... 22
MICRODIGITAL 21
NEWBEAR 32
SCIENCE OF CAMBRIDGE

14&15
STRATHAND . 7

TANGERINE 24
TARGET 24
TECH. BOOK SERVICE 25
TRANSAM 5
VERDURE 30
V +T ELECTRONICS .. 17

TEE-SHIRTS
HOW TO ORDER:
The new red ETI tee-shirts are
available in large, medium or
small size for only £2.00 inclus-
ive of postage and packing.
Send cheques/POs to:
ETI Tee Shirts
25-27 Oxford Street
London W1R 1RF

MICRO-
COMPUTER
BARGAINS

We have a stock of untested micro-
computer PCB's which are surplus to
our requirement. Each board con-
tains an Intel 4040 (CPU), 4201
(Clock), 4289 (Standard Memory
Interface), 5MHz crystal, zero
crossover detector cct, power on
reset cct, skts for 6 x 1 702A PROM
and on board power supply con-
taining transformer, rectifier, regula-
tor, heatsink and reservoir capacitor.
These PCB's are sold with data on all
chips and cct diagram, as untested
units at the bargain price of

£19.00 ea
Also available:

1 702A memory, used but erased
£6.00

1702A memory programmed to
your requirement £7.50
6265 gen purpose i/p-o/p device

£5.00
Cheque/Postal Order to.

VERDURE LTD.
54/64 Morfa Road
Strand, Swansea

Mail Order Supplies Only
Tel: (0792) 41241/462684

HAPPY MEMORIES

filtrerlIPT:Ar erri
'VOrrilP000111 P

ASCII KEYBOARDS £49
£1 p&p. Cursor Kit £2.50
All 128 ASCII characters, parallel output, 2 key
rollover, Alpha lock, Auto -repeat, Two user -
definable keys, positive and neg. strobe, All on
121/2 x 6 inch PCB. Add-on five key cursor kit for
up, down, left, right and home available. Send
SAE for data sheet.

Science of Cambridge Mk 14
Set of 18 Texas low -profile DIL sockets £2.80
21102450ns 89p, 16 up 86p, 64 up 83p
21L02 250 ns 110p, 16 up 107p, 64 up 104p
2114 450 ns 550p, 4 up 525p
2114 300 ns 625p, 4 up 600p
4116 DRAM 1150p, 4 up 1100p
2708 450 ns 725p, 4 up 700p

Texas low -profile DIL sockets
Pins 8 14 16 18 20 22 24 28 40
Pence 10 11 12 17 18 20 22 28 38
Antex 1mm bits for CX17 or CCN irons 45p

Happy Memories, 5 Cranbury Terrace
Southampton, Hants SO2 OLH

All prices include VAT. Add 20p postage except
where shown. COD available at cost.

CMEMORIES
2112 (256x4 Static RAM) £1.03
21L02 (450ns) 99p

(1K x 1 Static RAM)
21L02 (250ns) £1.48
2114 (1K x 4 Static RAM)

£7.13
4027 (300ns, equiv 2104)

£1.87
(4K x 1, 16 pin, Dynamic RAM)
5208 (equiv. 2107) £2.77
(4K x 1, 22 pin, Dynamic RAM)
4116 £12.50

(16K x 1, Dynamic RAM)
2708 £6.50

(1 K x 8 UVEPROM)
8080A (CPU) £6.60
81LS95 (Buffer TriS) .70p
81LS96 (Buffer TriS) .70p
All chip prices VAT exclusive.

Please add 8% to order.
35p for p&p orders under £5

Please write for discounts
over 100 pieces

PET CORNER
Lotus now carry an exciting range
of products for your CBM PET.

Memory Expansion
* Mounts inside PET
* Runs from PET's own power

supply
* Takes 10 minutes to fit
* Includes memory test program
* 6 month warranty

16k £276 + VAT
24k £377 + VAT
32k £394 + VAT

MUSIC BOX
Turns your PET into a program-
mable musical instrument. You
can record and play up to 90
pages, 16 notes per page,
change tempo, key, etc.

£37.50 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 manuals.

£15.95 per set. inc. P&P
Dustcover £17.95 inc. VAT

& P&P
Lots of software and other

goodies.
Send large SAE.

OTUS
Tel: 01-981 3993
Telex: 261426

Aln. Lotus Sound
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The Age of Affordable Personal
Computing Has Finally Arrived

Ohio Scientifics

Superboard 11
Full 8K basic and 4K user RAM
Built and tested £284.95
Ohio Scientific has made a major breakthrough in small computer
technology which dramatically reduces the cost of personal
computers. By use of custom LSI micro circuits, we have managed
to put a complete ultra high performance computer and all
necessary interfaces, including the keyboard and power supply, on
a single printed circuit board. This new computer actually has more
features and higher performance than some home or personal
computers that are selling today for up to $2000. It is more
powerful than computer systems which cost over S20,000 in the
early 1970's.

This new machine can entertain your whole family with
spectacular video games and cartoons, made possible by its ultra
high resolution graphics and fast BASIC. It can help you with your
personal finances and budget planning, made possible by its
decimal arithmetic ability and cassette data storage capabilities. It
can assist you in school or industry as an ultra powerful scientific
calculator, made possible by its advanced scientific math functions
and built-in "immediate'' mode which allows complex problem

- 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-
putesr.

 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
Full machine code monitor and I / 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.

Extras
 Available expander board features 24K static RAM (additio-

nal mini -floppy interface, port adapter for printer and modem
and OSI 48 line expansion interface.

 Assembler /editor and extended machine code monitor
available.

inc. VAT & P&P

Commands
CONT

Statements
CLEAR
GOTO
NEXT
REM

mai

,,s14i.ov

solving without programming! This computer can actually enter-
tain your children while it educates them in topics ranging from
naming the President of the United States to tutoring trigonometry
all possible by its fast extended BASIC graphics and data storage
ability.

The machine can be economically expanded to assist in your
business, remotely control your home, communicate with other
computers and perform many of the other tasks via the broadest
lines of expansion accessories in the microcomputer industry.

This machine is super easy to use because it communicates
naturally in BASIC, an English -like programming language. So you
can easily instruct it or program it to do whatever you want, but you
don't have to. You don't because it comes with a complete software
library on cassette including programmes for each application
stated above. Ohio Scientific also offers you hundreds of inex-
pensive programs on ready -to -run cassettes. Program it yourself or
just enjoy it, the choice is yours.

LIST NEW NULL RUN

DATA DEF DIM END
GOSUB IF GOTO IF THEN INPUT
ON GOTO ON .GOSUB POKE PRINT
RESTORE RETURN STOP

FOR
LET
READ

Expressions
Operators

+, *, .1*, NOT, AND, OR, >, <, < >, > =, < = =
RANGE 10-32 to 10+32

Functions
ABS(X)
LOG(X)
SPC(I)

ATN(X)
PEEK(I)
SQR(X)

COS(X)
POS(I)
TAB(I)

EXP(X)
,RND(X)
TAN(X)

String Functions
ASC(XS) CHRS(1) FRE(XS) LEFTS (XS,I)

RIGHTS(XS,I) STR $ (X)

Plus variables, arrays and good editing facilities.

Fully built and tested. Requires only + 5V at 3 amps and a videomonitor or TV and RF converter to
be up and running.

At this price there is going to be an enormous demand for Superboard II and supplies are going to
be extremely limited. Lotus Sound is expecting first deliveries from the States in mid -December and
orders will be treated strictly in the order they arrive, so post off today if you want to avoid long
delays.

SOUND
4 MORGAN ST., LONDON E3 5AB

(Mail Order only)

F R E(X) I NT(X)
SGN(X) SIN(X)
USR(I)

LEN(XS) MIDS
(X$,I,J).

VAL(X S)

To: LOTUS SOUND
4 MORGAN ST , LONDON E3 5AB

Please send me Ohio Scientific Superboard
Computer(s)
I enclose cheque / PO for £

Name

Address
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ZNewBear Computing Store

* SYM-1 *
(Formally VIM -1)

The new 6502 micro from Synertek. Fully
assembled and tested

Ex Stock @ £199.00
+ 8% V.A.T.

Carriage £1.00

*NASCOM 1 *
Z80 BASED
MICROCOMPUTER KIT

Ex Stock @ £197.50
+ 8% VAT

£1.00. Carriage

*SALE *
FOR CALLERS ONLY AT BONE LANE, NEVVBURY. 1
ONLY V.D.U. £300 + 8% V.A.T. CASH ONLY

A LARGE NUMBER OF FULLY POPULATED LOGIC
BOARDS, EDGE CONNECTORS, P.C.B.s AND COM-
PONENTS ALL AT SILLY PRICES. PLUS SPECIAL
OFFERS ON CERTAIN I.C.s.

CAN YOU BEAR TO MISS THIS OPPORTUNITY?
SAT., 6th JAN. TO SAT., 13th JAN. INCLUSIVE.

Z80 CPU 2.5 MHz
£13.99

Z80 P10 PS
£9.15

Z80 CTC PC

2708 £6.99
2716 £22.50
MIKBUG £13.65
4116 £15.00

£9.15
280A CPU 4MHz

£20.00

Interfacing I.C.'s
SFF 96364

£16.20
280A P10 £11.05 MC 1488P £1.40
Z80A CTC £11.05 MC 1489P £1.40
MC 6800 £8.75 75150P £1.30
MC 6820 £4.63 75150N £1.20
MC 6850 £6.74 75154 £2.30
MC 6810 E3.61 4N33 £1.95
MC 8602P £2.88 AY -5-1013 £4.50
MC14536P £3.69 6402 £4 50
MC 3459 £2.53 6571 £6.70
SC/MP II £10.30 2501 £6.50
6502 £14.93
8080A £8.00

Buffers
Memories 81LS95 £1.30
2' 02-1 £1.25 81LS96 £1 30
2102L-1 £1.35 81LS97 £1.30
2112 £3.04 81LS98 £1 30
2513 £6.50 8T26 £1.84
SWATBUG 8T95 £1.60

£16.00 8797 £1 60
2114 £8.25 74367 £1 30

SEND FOR OUR NEW CATALOGUE

24 -HOUR
TURNROUND
ON ORDERS

Please add 8% VAT to all prices P&P 30p
unless otherwise stated. Barclaycard and
Access welcome. Overseas orders issued with
Pro -Forma Invoice. Send for catalogue to
Newbear Computing Store, Bone Lane. New-
bury, Berks. Callers welcome Mon. -Sat..
9 00-5 30, but please phone us first on 0635
49223 New office - 2 Gatley Road, Cheadle,
Cheshire (Callers only) Telephone 061-491
Cl 34

COMPUTER DESIGNS

77-68 6800 Microcomputer
WB-1 TTL Microcomputer

P&PP
£7.50 .50
£6.50 50

FROM ADAM OSBOURNE ASSOCIATES
Introduction to Microcomputers
Volume 0 The Beginners Book £5.95 50
Volume 2 Basic Concepts £5.95 .50
Volume 2 Some Real Products June 1977 Revision

£11.95 1.00
8080A/8085 Assembly Language Programming

£6.95 50
6800 Assembly Language Programming

£6.95 50
Some Common Basic Programmes £5.95 .50
6800 Programming for Logic Design £5.95 .50
8080 Programming for Logic Design £5.95 .50
Payroll with Cost Accounting in Basic £9.95 1.00

Instant Freeze -Dried Computer Programming in basic.
By Jerald R. Brown £4.95 75

My Computer Likes Me When I Speak in Basic
£1.65 .30

Computer Programs that Work £2.40 .75
Basic Software Library Volume 1 £17.50 .50

Volume 2 £17 50 .50
Volume 3 £26.95 .50
Volume 4 £7.95 .50
Volume 5 £7.95 .50
Volume 6 T.B.A. 50
Volume 7 £26.95 .50

NEW BOOKS
First Book of Kim £7.00 .50
Z80 Microcomputer Handbook £7.25 50
Using the 6800 Mircoprocessor £6.25 .50
Micro 6502 Journal 1.70 .50
Learning Basic Fast £6.30 .50
How to Program Microcomputers £6.30 .75
Getting involved with your Own Computer

£4.75 .75
8080A Bugbook £6.95 .75

SYBEX
Microprocessors C201 £8.00
Microprocessor Interfacing Techniques £8 00

50
50

2. 77-68 LED's and Switches
3. 77-68 Power Supply
4. 77-68 19 5u Rack and Backplane

£26.70
5. 77-68 4K Ram PCB and Components

£74.00
6. 77-68 Mon 1 PCB and Components

£50.00
7. 4K Ram Exorciser PCB and Components

£71.50
8. 8K Ram Exorciser PCB and Components

£160.00'
9. Petitevid VDU Kit £85.00

10. Kansas City Cassette Interface £18.95
11. UHF Modulator £4.50
12. 77-68 VDU PCB and Components

£69.50
13. 77-68 Mon 2 PCB and Components

£t.b.a
14. Prom Programmer PCB and Components

£35.00
15. PROMVERTER (Enables a 2708 to be used

instead of MIKBUG) £8.50

BEAR BAGS
1. 77-68 CPU PCB and Components

£49.50
£14.95
£1 7.95

50p Postage and Packing unless otherwise
stated + £1.50 Postage and Packing.
'£1.00 Postage and Packing.

FLOPPY DISC DRIVES
51/2 SHUGART SA400 DISC DRIVE £255.00

Carriage by Securicor 'C' Rate . £4.50

8 DRI SINGLE SIDED DOUBLE DENSITY
£325.00

Carriage by Securicor 'C' Rate . . . £5.00

8 DRI DOUBLE SIDED DOUBLE DENSITY
£365.00

£500Carriage by Securicor 'C' Rate
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£2.50 + 25p P&P

SPECIALS

ETI top projects 1 + 2 include:
Master mixer, 100 W guitar amp., low power laser.
prmtmeter. transistor tester. mixer preamp, logic probe.

METAL LOCATER INFRARED
INTRUDER ALARM STAGE MIXER
REACTION TESTER DUAL DICE
HEART RATE MONITOR S.T.0

\ TIMER LOGIC T

ttips
'R SAL TIMER Pt.'oo

AUDIO LIMITER FLAS,\
w

WE WATT STERE.

RADIO BRE A X DOW

OITAL VOLT Mr/
MIXER TEMPERATURE

TRAIN CONTROLLER .-
ORGAN-.

£1.00 + 25p P&P
Ni-Cad charger, loudhailer. 'scope calibrator, electronic
ignition, car theft alarm. turnindicator canceller, brake

light warning. LM380 circuits, temperature alarm, aerial
matcher, UHF -TV preamp, metal locator, four -input
mixer, IC power supply, rumble filter. IC tester, ignition
timing light. 50 W stereo amp. plus many more....
ETI Top Projects S. This issue was so popular that it is now
sold out!-
ETI Top Projects 4 includes:
Sweet sixteen stereo amp., waa-waa, audio level meter,
expander/compressor, car theft alarm, headlight
reminder, dual -tracking power supply, audio millivolt -
meter, temperature meter, intruder alarm, touch switch,
push-button dimmer, exposure meter, photo timer,
electronic dice, high -power beacon, electronic one-armed
bandit! ...
ETI Top Projects 5. Twenty-two complete projects.
including:
5 W 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. gen.-purpose power supply, logic tester,
power meter, digital voltmeter, universal timer, break-
down beacon. heart rate monitor. IB metal locator,
temperature rn,7ter....
ETI Top Projects 6. just published, includes:
Graphic equaliser, 50-100 W amp. modules, active
crossover. flash trigger, "star and dot" game, burglar
alarm. pink noise generator. sweep oscillator, marker
generator, audio-visual metronime, LED dice, skeet game,
lie detector, disco light show....

electronics
tomorrm" 75p

oTwazaPizzL,011

WHIT'S
IfIAPPIOIONG

lifo.o.Auf fo

Behoncl ocooff 
of StAll WOO,

;

4,K
-

75p + 25p P&P
Comprised entirely of new matenal. the edition covers
such diverse subjects as Star Wars and hi-fi! The
magazine contains projects for everyone - none of which

have appeared in ETI or Hobby Electronics and a look at
the future of MPUs. Audio, Calculators and Video. How
can you not read it?

TRANSDUCERS Di
MEASUREMENT
AND CONTROL

PCTUIPI w 111YOUPOWA
ML, 1.0,1, Y. Ines MC 1.1.1.C.1

-------
£3.00 + 25p P&P

I his book is rather an unusual rept int from the pages of
ETI. The series appeared a couple of years ago in the
magazine. and was so highly thought of by the University
of New England that they have re -published the series

splendidly for use as a standard textbook. Written by
Peter Sydenham, M.E., Ph.D., M.Inst.M.C., F.I.I.C.A., this
publication covers practically every type of transducer
and deals with equipment and techniques not covered in
any other book. Enquiries from educational authorities,
universities and colleges for bulk supply of this publica-
tion are welcomed. These should be addressed to H. W.
Moorihead Editor, Hobby Electronics.

irpom PUMISHOIS Of
ELICI110...r5101, orNATIONAL

CIRCUITS

Not
£1.50

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! Each
volume costs

£1.50 + 25p P&P

brimairs

Elf's 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 anyone interested in learning the art of electronics.
Each volume costs

£1.20 + 25p P&P

HOW TO ORDER
Postage and packing also refers to over-
seas. Send remittance in sterling only.

Specials
Modmags Ltd
25-27 Oxford Street
London W1R 1RF

Please mark the back of your cheque or
PO with your name and address.

Please supply me with the fol-
lowing Specials:

Total cheque/PO enclosed =
Address:

M
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The latest kit
innovation!
from

the quickest fitting
CLIP ON
capacitive discharge
electronic ignition
in KIT FORM if

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
coili distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED
Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions.

NOTE- Vehicles with current impulse tachometers (Smiths code on dial RV1I
will require a tachometer pulse slave unit. Price f3.35 inc. VAT. post ft packing.

Electronics Design Associates, Dept. HE2
82 Bath Street, Walsall, WS1 3DE. Phone: (9) 614791

Na me

Address

Phone your order with Access or Barclaycard

midis' pelage sad packets UK ..if QUANTITY REGO

04 KIT E16.65 ma VAT

TACKS PULSE SLAVE UNIT
£3.85 inc. VAT

LAccess or Barclaycard No.

Send SAE d brochure only required

I enclose cheque PO's for

Cheque No.

11INN IIIIII

SINCLAIR PRODUCTS*
Microvision TV £172. PDM35 E27 25 Mains
adaptor '3.24 Case '3.25. 30kv probe E18.95
DM235 E48 30 Rechargeable battery units E7.95
Adaptor/charger E3 70 Case E8.50 30kv probe
£t895 Cambridge prog calculator E13.15. Prog
library E3 45 Mains adaptor E3.20 Enterprise
programmable calculator E20 95.

S-DECS AND T-DECS*
S -Dec E3.17 TDeC £4.02.u-DeCA '4.40.u-DeCB
E7 05 16dil or 10105 adaptors with sockets E2 14

CONTINENTAL SPECIALITIES
PRODUCTS*
EXP300 E6.21. EXP350 E3.40. EXP600 '6.80.
EXP650 E3.89. EXP4B E248. P86 E9 94. P8100
E12.74 LM1 E30.99. Let E33.48. LP2 El 9 44.

TV GAMES
Send sae for data. AY -3-8500 + economy kit E8 95
Tank battles AY -3-8710 chip '6.90, economy kit
E7 05 Stunt cycle AY3-8760 chip E6 90.
economy kit E5.60. 10 game paddle 2 chip AY -3-
8600 + economy kit E12.50 Racing cat chip
AY -3-8603 + economy kit E19.95 Modified shoot
kit E4.96. Rifle kit '4.95.Colour generator kit
E7 50

MAINS TRANSFORMERS
6.0-6V 100ma 74p. 1Yea '2.35.6 3V l'ha El 89.
9,0-9V 75ma 74p. to E1.99. 2e '2.60. 12-0-12V
50rna 74p, 100ma 90p. la '2.49.13V She 95p
15.0-15V to £2.79.30-0-30V to E3.59

J C12, JC20 AND JC40 AMPLIFIERS
A range of integrated Circuit audio amplifiers supplied
with free data and printed circuits JC12 6 watts
Et 60 JC20 10 watts '2.95 JC40 20 watts E395.
Send sae for free data on our range of matching
power and preamp kits

FERRANTI ZN414
IC radio chip El 05 Extra parts and pcb for radio
c 3 85 Case Et Send sae for free data

PRINTED CIRCUIT MATERIALS
PC etching kits economy El 85. standard E3 99 60
so ins pcb 55p 1 lb. Fedi El 05 Etch resist pens
economy 45p. dalo 73p Small drill bits 1/32 ins or
1mm 20p each Etching dish 68p. Laminate cutter
75p

BATTERY ELIMINATORS
3 -way types with switched output and 4 wic.,
multi -lack 3141/2 /60 100ma E2 71. 617,5/90
300rna E2 95 10Onsa radio types with press -stud
connectors 9v E3.35. 6v E3.35. 43rev E3.35. 9+9s
Ea 50. 6+6v E4.50. 4'h +41/2v '4.50 Cassette
recorder mains unit 7 by 100ma with 5 -pin din plug
E3.35. Fully stabilised type 3/6/715/9v 400rna
E6 40 Car convenors 12v dc input. output 9,
300rna El 50. output 7150 300me El .50. Output
3/4'55/6/70e/9/12v 800ma E2.50.

BATTERY ELIMINATOR KITS
Send sae for data 10Orna radio types with press -stud
connectors 4'hv E1.80. 6v El 80, 9v E1.80
41/2+41/2v '2.50, 6+6v '2.50. 9+9v E2.50
Cassette type 7./e0 100ma die plug E1.80
Heavy duty 13 -way types 4hi6/7/81/2/11/13
14/17/21/25/28/34/42v lA Ea 65.2A E725
Transistor stabilized 8 -way types for low hum
3/41/2/6/71/2/9/ 12/ 15/ 18v 100ma. E3.20. I

Amp E6 40 Variable voltage stabilized models 2.18s
100ma E3 60 2-30v to E6.95 2-30v 2A '10 .95
Car convertor 12v dc input. Output 9/71/2/6v to
stabilized El 95

BI-PAK AUDIO MODULES
Send sae for data S450 E23 51 AL60 E4 86
PAI00 E16.71. SPM80 '4.47.BMT80 E5 95
MK60 E38 74. Stereo 30 E20.12

COMPONENTS
154148 1 4p 194002 3.6p. 741 8 del 15p.
NE555 8 del 23p. 8C1826. BC1838. 8C184B.
BC2128. BC21313. BC214C. BC547. BC548.
BC549. BC550 4 5p. TIP31C. TIP32C 25p
TIP41C. TIP42C 37p BD131, 130132 26p Plastics
equivr BC107. BC109. BCY71. BCY72 4.8p. fuses
20mm x 5mm Cartridge 5. 1. 2. 3. 5Amp quick -
blow 1p. anti -surge 3.4p Resistors 5% 34W 612
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. 047mf 3.2p, 22
47mf 4.8p. Polystyrene capacitors E12 63v 10 to
10000pf 3p Ceramic capacitors 50v E12 22 to
1000pf 1 7p. E6 1n5 to 47n 2p. Electrolytic
capacitors 500 .5. 1. 2mf 5p. 25v 5, lOrnf 5p, 16v
221n1 5p. 10Onsf 6p. 470m1 11p. 1000m1 10p
Zeners 400mw E24 207 to 33v 7p Preset pots
sub -miniature 0 1W hone or yen 100 to 4M7 6.8p
Potentiometers 'AW 4K7 to 2M2 log or lin single
26p. dual 76p

SWAN LEY ELECTRONICS
Daps. 671.32 GoldaI Road, Sweeten, Kent, BR8 862

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% m others Official credit orders welcome

NO DISCO SYSTEM IS
COMPLETE WITHOUT...

rmI

PIEZO HORNS
FANTASTIC SPECIAL OFFER
TO READERS OF THIS PUBLI-

CATION.
Tweeters for your disco. PA
system or Hi-Fi. Frequency range 56.206
No X over required They can be used in
any PA system up to 100W Why pay more?

OUR PRICE ONLY £4.99 each iP&P 35p eachi

PROJECTORS

14:1

dl

Yk

CITRONIC MM 313 MIXER
Ideal tot the All enthusiast building up a complete disco
system. 4/6 ch. mono. inc. LEO indicators. connections
via phone sockets at rear. Bargain price. including -PS U

£80.46 inc VAT IP&P f 1.50)

BULGIN OCTAL PLUGS
AND SOCKETS
There s always hundreds of Wein
Octal mult may plugs and sockets in stock at
Roger Squire's Each pin rated 6A. Perfect foe
your Sound to light System P552 SOCKET
£0.65 IP&P 35pl P551 PLUG £1.84 !P&P 35pl
Carriage on 10 or more nominal C 1 00 Also available
6 -way multicore cable 16 Amps per core) ex stock
C,0 65 per metre Please phone for carriage quote

SQUIRE MULTIFECT 150
- including rotator and effects
wheel A truly versatile projector
which uses a powerful 150W
Tungsten bulb, all effects

attachments simply slot in ready for use

A BARGAIN AT E40.50 IP&P £1 001

PLUS MANY DISCO ACCESSORIES
' All Roger Squire s shops have a

service department which carries large
stocks of DISCO SPARES & ACCESSORIES

..... , For example Fane and H H Disco Speakers
12" and 15" BSR and Garrard decks
at discount prices

STARLITE 250
An exclusive new line
to Roger Squire s Disco

Centres. Superb high powered
250 W quartz halogen bulb. fan

cooled. accepts wide range of multifect
attachments. Unique connection slot for
orbit prism revolvers. Only

£70 I+P&PI
attachments extra

Plus sockets. Fuses.
Plugs. etc etc

Roger squirm DISCO GEAR
Send Mail Orders to Roger Squire's Mail Orders. Barnet Trading Estate, Park Road. Barnet. Rents. EN5 SSA.
01.441 3527 IHotline) 01.441 1919 (Switchboard) Open Mon-Fri.5-5 30
Personal callers ROGER SOUIRE'S DISCO CENTRES
LONDON: 175 Jenne. Neat TeMell Park SIR 5011. 01.2727474
BRISTOL: 125 Church Read. Redfield. ansle11155 SAL 0272-550550 Open from 10-5 Toes -Sat
MANCHESTER, 251 Omega. M3415. 0614317876 10-8 Weds.
GLASGOW 1 Oven Margaret Red leff Owe. Margaret Driest. Selviesige Glasgow 62060P Closed Mondays
041-9463303

56 ELECTRONICS TODAY INTERNATIONAL - JANUARY 1979



FEATURE

DATA SHEETS
EXPLAINED
The data sheets which we publish regularly are very popular, but from time to time we
receive requests for a fairly simple explanation of the terms and abbreviations which
one finds in semiconductor device data sheets, and so here it is!

THE INFORMATION contained in semiconductor device data sheets is
often grossly misunderstood. Great care must be taken to ensure that
the exact meaning of a term or abbreviation is clear. As an example, we
can quote the following conversation which actually occurred between
two people who should both have known better.

A representative of a semiconductor distributor was showing data
on a new power device to a lecturer. The lecturer said that the device
data was wrong, since the maximum collector current was quoted as
12A and the maximum collector -emitter voltage (Vao) as 80V; this is a
power level of 12 X 80 = 960W, but the maximum permissible
dissipation quoted in the data sheet is only 90W. The representative
could provide no answer!

The data was, of course, perfectly correct. The problem arose
because neither of the people concerned had appreciated the exact
meaning of Vao which signifies the collector -emitter voltage with the
base open circuited. Under these conditions (with zero base current)
the collector current will be very small and the power dissipation in the
transistor will also be quite small. Thus there is a great deal of
difference between Va (the collector -emitter voltage under any
conditions) and Vow (the collector -emitter voltage with the base open
circuited). If still more information is required, one must look into the
SOAR (Safe Operating ARea) graph to ascertain the regions of the
collector voltage/collector current curve where the device can be
safely operated for limited or unlimited times.

This is a very simple example of the pitfalls one can encounter if one
does not really understand the exact meanings of the terms and
abbreviations used in data sheets. Such misunderstandings are very
common, but not (we hope!) amongst the devices covered in our data
sheets, since it is equally important that our readers understand the
exact meanings of abbreviations used in data sheets on relatively
simple devices such as ordinary diodes and transistors.

Letter Symbols

Three of the most important symbols used in semi -conductor device
data sheets are V, I and P for voltage, current and power respectively.
Various subscripts are added to these three letters to indicate the
electrode(s) to which the symbol is being applied and possibly certain
circuit conditions. Some of the most commonly used subscripts are
listed below.

A
AV
B.
BO
BR

D

F

G
H

K
M

C

anode
average
base
breakover
breakdown
collector
drain or delay
emitter
forward
gate
holding
input
junction
cathode
peak value of a quantity
open circuit or output

R reverse or repetitive
S source, short circuit, series or shield
T in the on state (that is, triggered)
W working
X specified circuit
Z impedance

Order of subscripts

In most cases more than one subscript is needed; the subscripts are
usually placed in a definite order governed by the following rules:
The first subscript indicates the electrode at which the current or
voltage is measured.
The second subscript denotes the reference terminal or circuit mode.
(This subscript is often omitted if it is felt no ambiguity will arise.)
The letter 0 may be used as a third subscript to show that the electrode
not indicated by any previous subscript is open circuited. Similarly the
letter S can be used as a third subscript to show the third electrode is
shorted to the reference electrode of the second subscript, whilst the
letter R as a third subscript indicates that a specified resistance is
connected between the third electrode and the reference electrode.
The supply voltage to a collector is indicated as Vcc, the second suffix
being a repetition of the first in the case of supply voltages. Similarly,
one often meets the symbol Vol) for the positive supply to a CMOS (or
COS/ MOS) device, this being the supply to the drain. The negative
supply to CMOS devices is normally represented by the symbol Vss.

It should now be clear why Vac, is the steady collector emitter
voltage with the base open circuited. Similarly IcER is the collector cut
off current with a specified resistance between the base and emitter. It
is current with the base and emitter joined, since either the base or
emitter can be used as the reference electrode without any change
when they are joined.

The parameters of individual devices vary from one device to
another of the same type number. The typical value of a parameter
such as transistor current gain is often quoted in data sheets by the
abbreviation "typ' after the quantity, but minimum and maximum
values are also often quoted. In economical devices no maximum and
minimum values may be quoted. In the case of breakdown voltages the
minimum value applicable to any device of that type number is usually
quoted so that the circuit designer knows that he can apply that value
of voltage without danger of the device junction breaking down.

The above discussion gives the general principles of the way in
which the symbols for various parameters are chosen. It is not
complete, since we have not yet covered such items as current gain of
a transistor or thermal characteristics of a device. However, these and
other quantities will be covered in the following tables.

Thermal characteristics

The symbols used for the following thermal quantities apply to all types
of semiconductor device.
P. total power dissipated within the device
T..* ambient temperature
T, temperature of the case of the device
-1-1 temperature of the junction in the semiconductor material
T, temperature of the mounting base of the device (=T,)
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J

Tus storage temperature
"h thermal resistance of heat sink. (Units. C /W)
Oi contact thermal resistance between the case of the

device and the heat sink
junction to ambient thermal resistance

0, junction to case thermal resistance

Symbols used mainly with diodes

Ca diode capacitance with reverse bias
C, diode capacitance with forward bias
C. capacitance of the junction itself
C minimum capacitance (which occurs at the rated

breakdown voltage)
Co diode capacitance at zero bias
f. cut off frequency of a varactor diode
IF total dc forward current
iF instantaneous forward current
IRAN) average forward current
IFN peak forward currents repetitive peak forward current
IFsm non -repetitive peak forward current occurring under

surge conditions
IA continuous reverse leakage current

iA instantaneous reverse leakage current
I RAM repetitive peak reverse current

M
non -repetitive peak reverse current

IZ zener diode continuous operating current
IzN zener diode peak currentt turn on time
toff turn off time
t, rise timet reverse recovery time
t. storage time
Vs steady forward voltage
VF instantaneous forward voltage
VA steady reverse voltage
VA instantaneous value of the reverse voltage
VAN peak reverse voltage
VARA' repetitive peak reverse voltage
VASM non -repetitive peak reverse voltage (on surges)
Vz zener diode working voltage

Symbols used mainly with transistors

Cob

Coo

fr
h
(h,
hFc)
hr.

I B IC
or le
I INAV)
IG /AV)

or IVAV)
I CFR

I CM* IBM
or IEM

It,, lc
or I.
lb,,
or I.
)c..,
or iE
ic, lb
or id
IC110

transistor output capacitance in the grounded base
circuit
transistor output capacitance in the grounded emitter
circuit
transition frequency or gain -bandwidth product in
common emitter circuit
current gain in the grounded emitter circuit (or in the
grounded base or grounded collector circuit).

the increase in collector current divided by the small
increase in the base current which produces it. (Small
signal current gain.)
the steady base, collector or emitter current.

the average value of the base, collector or emitter
current.

collector cut-off current in a specified circuit
peak value of collector, base or emitter current

rms value of the alternating component of the current

peak value of the alternating component of the current

instantaneous value of the total current

instantaneous value of the alternating component of
the current
collector cut off current with the emitter open circuited

Ices collector cut off current with emitter shorted to the
or 'Cu base
ICE,' collector cut off current with the base open circuited

ICU) collector cut off current with a specified value of
resistance between the base and the emitter

isso emitter cut off current with the collector open circuited
Vss(sArj base -emitter saturation voltage
V(1,,) breakdown voltage
Vows° collector to base breakdown voltage with emitter open

circuited
V BR)CEO collector to emitter breakdown voltage with base open

circuited
Vcs collector -base voltage
VC10 collector to base voltage with emitter open circuited
Vcc collector supply voltage
VCE collector to emitter voltage
VOW collector to emitter voltage with base open circuited
V. collector to emitter rms voltage
VCE(SAT) collector to emitter saturation voltage
VES emitter -base voltage
V150 emitter -base voltage with collector open circuited

emitter -base rms voltage

I FRIA

I FSM

IGO

'GT

I GO
I H

IA

I RG

I RAM

I RSM

IT
PG
Ed,

710)
VD
VEG
VG.).

VA

Symbols used mainly with PETS

steady value of the drain current
steady value of the drain current with the gate
connected to the source
peak drain current
steady gate current
steady source current
drain to source (or channel) resistance
steady drain to source voltage
steady gate to source voltage

Symbols used mainly with
thyristors

repetitive peak forward current.
non -repetitive peak (surge) current
gate current which does not trigger the device
gate trigger current
gate turn off current
holding current required to maintain conduction
steady reverse leakage current
reverse gate current
repetitive peak reverse current
non -repetitive peak reverse current (in surge condi-
tions)
steady anode -cathode 'ON' state current
gate power
gate controlled turn -on time
gate controlled turn-off time
breakover voltage
continuous off state voltage
forward gate voltage
gate trigger voltage
steady reverse voltage

Operational amplifier terms

Bandwidth, _1f. The frequency at which the gain falls by a factor of
0.7 relative to the gain at low frequencies.
Common mode rejection ratio, CMMR. The gain when a signal is
applied to one of the inputs of the amplifier divided by the gain when
the signal is applied to both the inverting and non -inverting inputs. It is
usually expressed in dB.
Frequency compensation. An operational amplifier requires a
capacitor to enable it to be used in circuits which are stable over a wide
frequency range. Internally compensated operational amplifiers have
this capacitor fabricated on the silicon chip, but an external capacitor
must be used with other types of operational amplifier which do not
contain an internal capacitor.
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FEATURE : Data Sheets

Input bias current, 151. The mean value of the currents at the two
inputs of an operational amplifier.
Input offset current, l. The difference in the two currents to the
inputs of an operational amplifier. Normally much smaller than the
input bias current.
Input offset voltage, V. The voltage which must be applied
between the two input terminals to obtain zero voltage at the output.
Open loop voltage gain, AVOL. The amplifier gain with no feedback
applied.
Output resistance, R0. The small signal resistance seen at the output
when the output voltage is near zero.

Voltage regulator terms

Dropout voltage, V. When the difference between the input and
output voltages falls down below the dropout voltage, the device
ceases to provide regulation.
Foldback current limiting. In regulators with foldback current
limiting, the current will 'fold back' to a fairly small value when the
output is shorted.
Line regulation. The change in the output voltage for a specified
change in the input voltage.
Load regulation. The change in output voltage for a change in the
load current at a constant chip temperature.
Quiescent current, lc,. The current taken by the regulator device
when it is not delivering any output current.
Ripple rejection. The ratio of the peak -to -peak ripple at the input of
the regulator to that at the output. Normally expressed in dB.

Monolithic timer terms

Comparator input current. The mean current flowing in the
comparator input connection during a timing cycle.
Timing capacitor, C,. This capacitor is normally connected between
the comparator input and ground. The time taken for it to charge
controls the delay time.
Timing resistor, R,. This is the resistor through which the timing
capacitor charges.
Trigger current. The current flowing in the trigger input connection,
at the specified trigger voltage.
Trigger voltage. The voltage required at the trigger pin to initiate a
timing cycle.

Conclusions

Data sheets must be used intelligently and with much thought.
Information on the conditions under which an entry in the data sheet is
applicable is often stated in small print, but is of great importance. Data
should always be thoroughly studied before a device is used for the
first time, only then will you be able to fully understand the potential
applications of the device.

Thus i, is the instantaneous value of the total emitter current, ie the
instantaneous value of the alternating component of the emitter
current, andIEiAV)the average (DC) value of the total emitter current.
Other subscripts can be used in a similar way, I, being the forward DC:
current with no signal, iF the instantaneous forward current and 1,, the
peak forward current.
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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 see our new panel transfers sheet,
which has been carefully designed to allow you to do ex-
actly that.

The transfers are 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!

Send £1.75 (includes VAT
and postage) for the two -
sheet set to:
Panel Markings
r i i Magazine.
25-27 Oxford Street.
London W1R 1RF.

MOO MACS 1977n0
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Understanding Digital Electronics
New teach -yourself courses

Design of
Digital Systems
 Ye one.orma.

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:
B ook 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 full 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).
B ook 5 Structure of calculators; keyboard encoding; decoding display
data; register systems; control unit; program ROM; address decoding,
instruction sets; instruction decoding; control program structure.
B ook 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.

Digital Computer
Logic mid
Eleetionies
 -

MORI Computer
Leek mad
Meetrosies

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 yot 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

£4.60

£12.00 -
Price includes surface mail anywhere in the world

+ 90p. post &
packing

+£1 post &
packing

- 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
If you are not entirely satisfied your money will be refunded

mop wor maw
I Cambridge Learning Enterprises, Unit 1 Rivermill Site,

Freepost, St. Ives, Huntingdon, Cambs. PE17 4BR
England.

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 1. 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

 MM. 1111

, 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 & p included

Name

Address

I enclose a 'cheque/ PO payable to Cambridge Learning Enter-
prises for £
Please charge my 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 F I
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Hobby 40e+

Electronics
4 -Channel Equaliser Slave Flash Project Daedalus

A fully-fledged graphic equaliser with four
bands, allowing you to adjust the response of
your Hi-Fi to suit the room it's in! Altern-
atively, this unit can be used as a really
sophisticated tone control. This project was
designed by a professional audio consultant
especially for HE. We think it'll be a winner!

I1111111111111111111111111111111111111

Viewdata

tin Wril 3 2.2

Weather
113010111111260

iit.Attror i Owsty
ttriedit.

1.10.4
0100,10.011.
dr%

4,110
rt.,. at
t.mos

One of the most exciting developments in
modern TV technology is the advent of data
transmission and display. Viewdata is
Britain's answer to advances which could
mean shopping from the home, a computer
terminal in every room or even the abolition of
commuting!

Using one flash gun is fairly straightforward
- but how do you use two or more simult-
aneouSly?

I111111111111111111111111111111111111

Touch Switch

A switch with no moving parts! Just touch it
and turn on the lights, motors or whatever
turns you on. By the way, the above photo is
not an illustration of the switch in action, but
one of our staff having a bright idea.

11111111111111111111111111111111111111

Holograms
Following on from the LASER article in this
issue, we look into (!) holograms - what are
they, how are they made and what use are
they. This is a fascinating topic and one which
is sure to make a big impact on all our lives in
the future.

The British Interplanetary Society has just
published a report which showsthat interstel-
lar flight by an un-manned vehicle is possible
with modern technology. The report is nearly
200 pages of detailed drawings, calculations
and specifications. We examine it clearly in
detail.

1111111111111111111111111111111111111

BASIC Programming
If you've ever wondered exactly what's in-
volved in programming a computer, then this
is for you. We look at BASIC - one of the
most popular computer languages - and see
what it's all about. This article will require no
previous knowledge and will be much more
than an introduction to the subject.

11111111111111111111111111111111111111

Variwiper

Ever been driving in one of those horrible
drizzles which is too fine for the wipers to work
properly? This circuit makes them repeat one
sweep at pre-set time intervals - ideal for
those conditions.

January issue will be on sale on December 8th
The items mentioned here are those planned for the next issue but circumstances may affect the actual content.
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TEMP STABILISED

LOG CONVERTER
This design can be set up for either logarithmic or exponential operation and
incorporates a neat heater circuit for temperature stability.

IN THE CONVENTIONAL musical
scale, consecutive notes are not
separated by the same frequency,
but by the same ratio - the twelfth
root of two. This is quite acceptable
for most musical instrument
manufacturers, except that in
electronic music equipment it is
easier to make oscillators which have
an accurately linear
frequency/control voltage
characteristic. The keyboards of most
music synthesizers give an output
voltage of 1 V for each octave on the
keyboard. This can easily be
generated by a set of equal resistors
between the contacts on each key
and a voltage applied to each end
(normally 5 V). However this means
the oscillator is required to have an
exponential frequency/ control
voltage response.

Trouble
This is where the trouble usually
starts. An exponential converter is
normally used which relies for its
operation on the relationship
between current and voltage in a
silicon diode or transistor. However,
unless temperature stabilisation is
used the oscillator will not stay in
tune for very long. With this unit the
transistor used is heated to around
55'C and stabilised at this
temperature, eliminating the problem
of thermal drift.

In the instrumentation field a lot of
functions are displayed in dBs which
are a logarithmic measurement. As
this unit can be connected in either
exp or log modes it is useful for this
purpose also.
As the unit will normally be used with
some other equipment, we have not
described any mechanical housing.

R27
4708 C12

100n

Below: the circuit diagram of the converter section. One channel only is shown here,
the second - identical - uses the even components numbers. Above: the oven
circuitry.

INPUT

RV1
200k

+7V

7V

RV3E
200k

VALUES OF UNMARKED COMPONENTS

LOG EXPONENTIAL

83 33k 390k

R5 . 150k

R13 100k

R15 22k 470k

R17 390k 33k

RV3E LINK 200k

RV3L 2001, LINK

LINKS REQUIRED

A -B A -O
D - C B -C

RI
470k

CV

R5
7V

15V

.7V

R11
100k

RV5
50k

-7V

A L B

R15

IC5/1 OV
CA3046

DI
1N914

b

R17

15V

819
11,

OUTPUT

Note different sets of pin
numbers on IC5 /1 for
each channel.

62 ELECTRONICS TODAY INTERNATIONAL - JANUARY 1979



-HOW IT WORKS
This unit relies on the fact that the collector
current of a transistor is exponentially
related to the base voltage.

In the log mode the collector of the
transistor is linked back to the input of ICI.
In this way the collector current is propor-
tional to the input voltage and therefore the
voltage on its emitter is logarithmically
related to the input viltage. This voltage is
then amplified and level shifted by IC3 to
give the desired output.

In the exponential mode the 10k resistor
R9 is linked back to the input of ICI and the
voltage on the emitter of the transistor is
proportional to the input voltage; the col-
lector current is exponentially related to
the input voltage. This current is converted
to a voltage by IC3.

All this works well provided the transis-
tor is at a constant temperature. Compen-
sation can be made by using other junc-
tions and thermistors, however even the
self -heating effect of the transistors can
affect linearity. The transistors we have
used are part of a transistor array IC which
has three individual NPN transistors and a
differential pair. We heat the chip up by
dissipating heat in the differential pair
while measuring the base -emitter voltage
of one of the individual transistors. ICS is
used to compare this voltage to one set by
the divider R25, 26, 27 and RV7. The base -
emitter voltage is normally about 0.67 V at
20°C and drops about 2.2 mV per degree
above this temperature. 1C8 then stabilises
the chip temperature to about 35°C above
the temperature at which it was initially
calibrated. As it warms up the current in
the transistors will fall and when hot the
voltage drop across R31 will be low enough
that the LED will extinguish. The transistor
array is housed in a polystyrene housing to
conserve heat.

The photo on the left shows the
complete unit with the oven top
removed to show IC5. Link 1 is
made from a couple of valve
socket pins in this prototype.

SPECIFICATION
Transfer functions

exponential
log.

Useful dynamic range

Oven temperature

Warm up time

Power supply

V out = 0.15625 x 2Vin
V out = Ln (Vin/0.15625)/Ln2

50dB or 8 octaves

approx. 55° C

about 2 minutes

± 10 to ± 15 volts

 15V 0

C5
10,

Ov 0

7

IC6
723

15V

2

R21
1k

C7
160

C8
10,

2

3

c.T 10p

15V 0-4---41. 15s

C9
33p

IC7

.15V al
BC558 10 7V

LM 301A
4

-15V

R22
10k

R23
10k

1/0 +7V

- 15V

C10

OV

Fig. lb. The power supply section which supplies the stable ± 7 V needed for the
bias and adjustment controls.

The only difference between the
assembly of this board and any other
is the oven and the connections to
the transistor array package. The
oven is made out of two pieces of
polystyrene about 55 x 35 x 1 2mm.
The outside of the oven should be
covered with aluminium foil to help
reduce heat loss. The aluminium
itself should be covered with a layer
of adhesive tape where the leads can
touch. A piece of thick paper should
be used between the oven and the
pcb to insulate the tracks.

Half Baked
The centre of the oven should be
hollowed slightly to hold the IC (bend
the leads out straight as shown in the
photo; a hot soldering iron is the
easiest method. Do not remove more
than necessary. Now solder a 40 mm
length of thin copper wire (a single
strand of multistrand cable is best) to
each pin, then with the base of the
oven in position, sit the IC in the
oven and connect the leads to the
appropriate holes. If a small amount
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OUTPUT 14

INPUT2

C3''

cc

r

C2

0

La

cc ZY

N tD

Q

-1 A B
r

R2
t"'",
-4

, D C

Component overlay for the complete log converter project.

BUYILINES
The project depends upon the CA
3046 device - near equivalents will
probably not function. The CA 3046
itself is readily available - we

ap

tr
INPUT 1

C4

0
IllhOUTPUT2

found it in both the Marshalls and
Stevenson catalogues when we
looked for it! Initial reaction here had
been that it would be difficult to
obtain.

of epoxy cement is placed under the
oven it will stay in position. Now fit
the top of the oven and secure with a
piece of adhesive tape until it has
been checked out. It finally can be
cemented with epoxy adhesive.

The potentiometer valuves chosen
are a compromise between ease of
adjustment and the ability to
compensate different transistors. If
the potentiometer does not have
enough range then the series resistor
will have to be varied. We have

specified 2% resistors throughout to
obtain a better temperature
coefficient than is possible with
conventional 5% resistors. It will not
help to select out of normal 5%
types.

Calibration
The equipment needed comprises an
accurate digital voltmeter and a
variable power supply with a fine
voltage control. The + 7 V rail can
be used for this with a mutli-turn
potentiometer.

PARTS LIST
RESISTORS all 2%, 5W
R1, 2 470k
R3-R6 see table 1
R7-R10, 22, 23 10k
R11, 12, 24 100k
R13-R18 see text
R19-R21, 28, 29 1k
R25 2k7
R26 18k
R27 470R
R30 47R
R31 82R

POTENTIOMETERS
RV1-RV4 200k multiturn trimmer
RV5, 6 50k multiturn trimmer
RV7 1k multiturn trimmer

CAPACITORS
C1-C4
C5, 6
C7
C8
C9
C10
C11
C12

33p ceramic
10u 25 V electrolytic
1 n0 polyster
10u 25 V electrolytic
33p ceramic
10u 25 V electrolytic
33p ceramic
100n polyester

SEMICONDUCTORS
IC1-1C4 LM308
IC5 CA3046
IC6 723
IC7, 8 LM301A

Q1

D1-D3
LED

BC558

1N914
T1L 209

MISCELLANEOUS
PCB
Polystyrene foam for oven

CALIBRATION TABLE

A
-3.00 V 19.5 mV
-2.00 V 39 mV
-1.00 V 78 mV
0.00 V 156 mV
+1.00 V 312 mV
+2.00 V 625 mV
+3.00 V 1.25 V
+4.00 V 2.50 V
+5.00 V 5.00 V
+6.00 V 10.00 V

This table shows the relationship bet-
ween the input and output. In the ex-
ponential model A is the input with B the
output while in the log mode B is the
input and A the output.
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PROJECT:, Converter

Oven Control
1. Before switching on, remove link 2
and fit link 1.
2. Switch on and monitor the voltage
on the output of IC8 (pin 6).
3. Adjust RV7 until the voltage is
about -5 V. The potentiometer is
sensitive in this area but the actual
voltage is not critical.
4. Remove link 1 and fit link 2. The
LED should now come on for about
two minutes before slowly going out.
This indicates that the oven is stable.

Calibration of Log Mode
1. Set 0 V on the input.
2. Monitor the voltage on the junc-
tion. of R7 and R9.
3. Adjust RV1 to give a negative
voltage on this point. Now adjust RV1
slowly until the voltage just switches
positive.
4. Set.0.15625 V in the input.
5. Adjust RV5 to give 0 V output.
6. Set 5.00 V on the input.
7. Adjust RV3 to give 5.00 V output.
8. Set 1.25 V on the input and check
the output voltage. It should be 3.00
V. If it is higher go back to step 4
except adjust RV5 to give -0.010 V
and use RV1 to bring it back to zero.
Continue with step 6. 7 and 8. If the
output voltage at 1.25 V input is less
than 3.00 V adjust RV5 to give
+0.010 V instead of -0.010 V.

Continue until all three points are
correct.

Calibration of Exponential Mode
1. Place a link between the junction of
R7 and R9, and OV.
2. Adjust RV5 to give 0.00 V output.
Remove the link.
3. With 0.00 V input, adjust RV1 to
give 0.15625 V output.
4. With 5.00 V input, adjust RV3E to
give + 5.00 volts output.
5. Check output voltage with 3.00 V
input. It should be 1.25 V.
6. If high repeat steps 1-5 except
output. If low, repeat steps 1-5 except
adjust RV5 to give about 10mV
output. ET1

Both sides of the PCB shown full size.
On the top is the underside and the
pattern beneath that is for the topside
of the board.
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QUALITY ITEMS
Compare performance and
specification with units
costing 3 times as much'

24 HOUR

CLOCK
 SILENT RUNNING

 LARGE
D

ILLUMINATE
NUMERALS

 AC MAINS SIZE x 2 x 23/4

BULK PURCHASE - EXCLUSHIE TO HENRY'S

ALLOWS US TO SELL AT SUCH FANTASTIC PRICES!

AS USED ARRun
DIGITAL CLOCKS

C

ti

WITH Ittilks

BUILT IN M\tUut
ALARM  \\AN\

MECHANISM ONLY Inc.assembly instructions

-05.001E6.991THREE

Modern
Styling

COMPLETE UNIT

THREE FOR £13.50

Assemble
it in an evening,
MECHANISM & CASE

THREE FOR £20 POST & VAT INCLUSIVE

Send cheque, P.O. M.O. for the correct
amount which includes VAT and P &P
or pay by Access/Barclaycard. Send
name/card number Uf applicable) and
address to:

HENRY'S RADIO
WORT

404 EDGWARE ROAD, ENQUIRIES

LONDON W2 lED INVITED

AVAILABLE ONLY FROM

Ores

DELIVERY
FROM STOCK

DISCOUNT
BOXES INSTRUMENT CASES AND COMPONENTS

Aluminium box with lid Professional black P.V.C. Black P.V.C. top with U -
and screws. coated case with satin shaped aluminium
L W H anodised front panel and chassis.

3x 2 x 1 44p trim. L W H
4 x 3 x 11/2 52p W D H 6 x 41/2 x 2 134p
4 x 3 x 2 60p 9 x 6 x 3 4-43p 6 x 4 x 31/2 145p
6 x 4 x 2 67p 9 x 6 x 41/2 479p B x 51/2 x 21/2 165p
6,, 4 x 3 78p 9 x 6 x 6 512p 10 x 61/2 x 3 215p
8 x 6 x 2 105p 12 x 8 x 3 544p
8 x 6 x 3 118p 12 x 8 x 41/2 618p

12 x 8 x 6 660p

A0161/2 MP 83p BC347A 14p 8E274 24p
0C36 60p BD183 80p 8E394 30p
BC108A 9p BD263A 42p 8E422 20p
BC148 8p 8E137 24p LM741C 17p
BC149C 9p 8E194 10p TBA120A 75p
BC154 9p 8E195 10p SN76013N 120p
BC171B 9p 8E198 21p SN76033N 120p
BC1726 9p 6E200 21p SN76110N 75p
BC183A 10p 8E255 23p SN76131N 150p
BC308 15p 6E256 FET 33p SN76660N 75p

Ceramic Filters SE F 6. OMA 40p. i V Colour Crystals 4 433619 MHz E1.50.

AXIAL 220/16v 11p 22/50v 8p
ELECTROLYTIC '330/10v 12p 33/63v 9p

10/25v 5p 330/25v 10p 47/16v 7p
15/16v 6p 330/63v 16p 100/18v 8p
22/10v 5p 470/16v 15p 220/16v 11p
22/16v 6p 470/40v 15p 220/40v 12p
22/25v 7p 1000/25v 18p 220/63v 16p
33/35v 8p 2000/30v 20p 330/10v 12p
33/50v 9p 330/25v 12p
47/40v 10p PC MOUNTING 330//50v 15p

100/10v 8p 10/25v Sp 470/25v 15p
100/63v 1 Op 10/50v 7p 1000/35v 190

MIXED PACK OF 100 AXIAL AND P.C.ELECTROLYTICS 300p
DISCOUNT ON ALL ORDERS OVER E5 5% OVER EIO 10%

OVER E20 15%. OVER £30 20%
All prices include post and packing

All orders under £1. please add 20p for handling charge
HARRISON BROS., P.O. BOX 55, Westcliff-on-See, Essex

SSO 7LC1 Phone: Southend 32338

TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK
WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS

STEREO PRE -AMPLIFIERS POWER SUPPLIES

CPR 1

CPR 1 -THE ADVANCED PRE -AMPLIFIER
The best pre -amplifier in the U K The superiority of the CPR 1 is probably in the dim stage The overload margin
is a superb 40dB, this together with the high slowing rate ensures clean too, even with high output canonizes
tracking heavily modulated records Common -mode distortion is eliminated by an unusual design R I AA is
accerate to 1dB. signal to noise ratio is 70dB relative to 3 5mV. distortion < 005% at 30d8 overload 20kHz
Following this stage IS the flat gain /balance stage to bring tape. tuner, etc.. up to power emp signal levels.
Signal to noise ratio 86dB. slewmte 3V /uS. T.H.D.201-12 - 2001,, 008% at any level F E T muting. No
controls are fined There is no provision for tone controls CPR 1 size is 138 x 80 x 2Ornin Supply to be ± 15
volts

MC 1 PRE -PRE -AMPLIFIER
Suitable for nearly all moving -coil cartridges Sensitivity 70 / 1713uV 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

REG 1 - POWER SUPPLY
The regulator module. REG 1 provides 1 5-0.1 5v 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
-reputation for the highest quality at the lowest Prices The power amp is available in five types. they all have the
same specification T I-1 D typically 01% any power lkHz 8 ohms, T.I.D insignificant slew rate limit 25V / uS.
signal to noise ratio 110dB. frequency response 10Hz-35kHz. -3d8. stability unconditional, protection drives
any load safely. sensitivity 775mV (250mV m 100mV on request). size 120 x 80 x 25mrn

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 pow,
supply It is contemporarily styled and its quality is consistent with that of our other pr?ducts Comprehensn.
instructions and full back-up service enables a novice to build it with confidence in a few hours

POWER AMPLIFIER MODULES
CE 608 60W/ 8 ohms 35-0-35v
CE 1004 100W /4 ohms 35-0-35v
CE 1008 100W /8 ohms 45-0-45v
CE 1704 170W /4 ohms 45-0-450
CE 1706 170W /8 ohms 60-0-60v

TOROIDAL POWER SUPPLIES
CPS1 for 2 x CE 608 or 1 x CE 1004
CPS2 fort x CE 1004 or2/4x CE 608
CPS3 for 2 x CE 1008 or Ix CE 1704
CPS4 for 1 x CE 1008
CPS5 for 1 x CE 1708
CPS6 for 2 x CE 1704 or 2 x CI 1708

HEATSINKS
Light duly. 50mm. 2 C /W
Medium power. 100mm, 1 4 C /W
Disco / group. 15Ornm. 1 1 C /W
Fan, 80mm. state 120 or 240v
Fan mounted on two drilled 100mm heaminks.
2 x 4 C/ W. 65 C max with two 170W modules

E16.30
£19.22
£23.22
£29.12
E31.90

£14.47
£18.82
£17.66
C16.31
E22.68 CPRI £29.49 CPRIS £39.98
E23.98 MCI E18.50 MCIS £29.49

POWER AMP KIT £32.40

E1.30
E2.20
E2.85

£18.60

PRE -AMPS.
These are available in two versions - one
uses standard components., and the other
(the SI uses MO resistors where necesser,
and tantalum capacitors.

POWER SUPPLY:
REGI £6.75 TR6 E1.75

BRIDGE DRIVER, SDI
Obtain up to 340W using 2 x 170W am,

£22.18 and this module SDI E5.40

THERMAL CUT-OUT, 70 C £1.90

Distributor
Mum Teleprodukter
Box 12035
S-75012
Uppsala 12
Sweden

CRIMSON ELEKTRIK
1A STAMFORD STREET, LEICESTER LEI GNU_ Tel. (0533) 537722

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

microfile
This month dynamic Gary (mines a pint] Evans goes random, ROMs the seas as a pirate
and plays strange games warn a T.V., but still finds time to visit North London.

BEING CAUGHT PIRATING software could lead to all
sorts of unpleasantness-boys in blue or more likely the
boys in black (the legal eagles) looking for a large fee in
some test case. At any rate copying, or rather being
caught copying, software that someone, somewhere is
willing to protect is something to avoid. It's for this
reason that the guys at Transam - they who supply kits
for the Triton - suffered a few nervous twitches when
they heard that someone called Dobbs on the phone and
he wanted to have a few words with them.

Now the BASIC that was used in the Triton has been
around for some time. When development of the com-
puter started we realised we could not undertake to write
an 8080 interpreter from scratch and we looked around
for something that was "in the public domain". The
listing of an interpreter that appeared in Dr. Dobbs
journal seemed to us to be just the thing we wanted -
had we made a dreadful mistake.

Well gentle reader (I'm an Asimov fan) as it turned out
we need not have worried at all. On picking up the
phone, instead of some irate, distant American voice a
softspoken northerner (north of England that is) greated
the ear.

This Dobbs had nothing to do with publishing a
software journal working - as it turned out - for British
Rail. He wanted to order a Triton.

Relief all round - is there a Mr. Byte in the house.
What the manufacturers produce today, industry uses
the next day and we, the amateurs, use the day after that
and what the manufacturers are producing now are 16
bit MPUs. Intel, Motorola, Zilog Texas - everybody
seems to have caught the 16 bit bug.

The first small system for the Home Office to use a 16
bit beast is almost certain to be the long awaited, and
much talked about, Texas machine. Just what overnight
"quantum jump" in performance these 16 bit based
systems are going to provide, remains to be seen - but
at least we should have something with a bit more to
offer in terms of throughput and facilities than the
current crop of 8 bitters. At what cost penalty will
become evident over the next year or so.

Dynamic RAMs are very cheap, are they not? A
couple of systems in use in this country feature such
devices - the TRS-80, although here any cost savings
do not seem to be passed on to the end user, and the
NASCOM.

The more extensive use of dynamic RAM in small
systems is probably a hang over from the days when it
was all anybody could do to get a dynamic memory card
up and running. There is no doubt that a dynamic card

can be a real pig to fault find. So many things have to
happen at exactly the right time for the system to work at
all. Unless some very sophisticated diagnostic equip-
ment is available, it could prove almost impossible to
decide what is wrong.

With the current crop of dynamic RAM controllers,
however, hopefully there will be so little margin for error
that we shall start to see nice cheap 4K and 1 6K memory
expansion systems.

One example of a RAM controller that seems to do it
all is the Intel 8202 - I have not yet managed to get a
data sheet for this device but when I do I'll let you know
just what it can do. In the meantime, if any of you have
played around with dynamic devices, perhaps you'll let
me know how you got on.

The North London Hobby Computer Club seems to
be going from strength to strength. I was at their second
meeting a while back and there was standing room only
in the two rooms occupied by the club for demonstrating
on the PET and the Triton. A continuing program of
interesting talks and demonstrations is planned and if
you live in North London, is recommended that you go
along to the North London Poly in the Holloway Road
and see what is going on for yourself.

Mine of Information Ltd is a company that is out to
contest the high prices charged for many of the Ameri-
can microcomputer books brought over to this country.
To quote from their literature "some worthwhile books
are distributed by companies with exclusive European or
British rights; there is a temptation to capitalize on the
monopoly by increasing prices. In these circumstances
Mol has to charge its customers more than is reasonable!
Mol is taking action to contest the high prices. (When
the choice of books is wider there will be no need to buy
from such suppliers)."

A freshing attitude, as I can think of at least one outfit
which must be making a mint from a number of exclus-
ive titles sold at a high mark up. Some increase in cost
from a straight $70 £ conversion is acceptable - to
quote Mol again - "It means extra hassle and expense
to bring books to Britain" - but not as much expense
and hassle as some would have us believe.

I wish Mol luck in their campaign and if you would
like their lists send an SAE to

Mine of Information Ltd
1 Francis Avenue
St. Albans
AL3 6BL

By the way members of the North London Computer
Club get 10% off the prices in the list - yet another
reason to pay a visit to the club.
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NEWS: Microfile_

The trend in America at the moment, or at least one of
the trends, is for the home computer and the TV games
to meet in a sort of common ground. One example of
such a product is the Bally Arcade "box". The machine
features a calculator style keyboard with slot for a Bally
cartridge as well as sockets into which a number of
accessories can be plugged, these include the two hand
controllers supplied with the basic machine.

The machine features a number of built in games
including the excellent gunfight which many of you may
have seen in the arcades over here. This game produces
good high resolution graphics in colour as well as a
repertoire of musical sounds.

By plugging a ROM cartridge into the font panel
socket additional games can be played on the machine
and if a BASIC cartridge is used the Arcade is converted
to a computer running the familiar TINY BASIC as per
the.TRITON.

Z80 based, the Arcade is supported by 8k of ROM to
store the resident games and 4K of RAM which acts
mainly as a screen memory.

The Bally Arcade is not the only product to appear in
this area. Magnavox has the "Dyssey 2" machine from
Interacot and it's rumoured, Atari are ready to launch
something into this market. EM

LINES FROM OUR VAST STOCKS -IMMEDIATE DELIVERY
All below manufacturer' prices - 11 new
stocks. Quantity discounts- export enquiries
endued. Postage & packing 35p per order
CALCULATOR CHIPS General instrument
GIMT4 on at -stairs foam 24 pin D 1 L socket for
use with &swine, display 1.1.50 ea Pack of 25
chips L25. 100 for LSO. 500 for 350.
BOWMAR 9 DIGIT CALCULATOR DISPLAY
with PC connector 0 2 digits. Common cathode
with red bezel 5.1.25 ea 10-1_10.
TEXAS 19 gold-plated snap key contact on
gold-plated P C board Size 7080x2mrn 75p ea
ORP1 2 light dependent resistance (Eq RPV301
2 for LI, 10-£4, 100-E35.
FAIRCHILD FNDIO 0 1 5 7 segment display C
cathode 50p. 10 for E4.150, 100 for 1.40.
TBA 120A TV IC amplifier Siemens 75p,
1 0-E13, 100-E50, 1 000-E350.
BECKMAN 500 Isms Triggerable clocking
oscillator for use with calculator chips 5v supply
with circuit 4.1, 10 for 03, 100 for 165.
BURROUGHS 9 DIGIT Panaplex calculator
display 7 segment 0 25 digits Noen type with
red bezel socket and data £2.25 ea 10 for £20.
ALMA PUSHBUTTON high reliability reed
s.tches Push to make 18527518mm 40p ea. 10
for 5.3.50, 100 for L33.
SMITHS INDUSTRIES Audible warning devices
6.12 volts 2 transistors 30910rnm encapsulated
50p ea. 10 for L4, 100 10,1.30.
HONEYWELL PROXIMITY DETECTOR inte-
gral amplifier 8v D C E2.50 ea 10 for £20, 100
for L175.
OSMOR CHANGE OVER REED RELAY 12v
coil 20m/ a operating currant 5991 751 3rnrn 75p
ea, 10 for L5, 100 for A45, 1000 for L400.
MAINS TRANSFORMERS (miniature) all with
240v primary

per per
12 volt 100 rn/ amp ea 10 100
60840842 rn/ m 95p ES E50
12-0-12v 100 'Ts/ amp 28E25527mm

£1.20 L10 (SO
Valve output 40 1 61915942 en/ rn

75p 'LEI 150
20-0-20v 100 m/ a 95p LB £65
SOLDER (multicore type) Servicial
10 metres for El. 50 metres for 14,100 m L7
RAD-14Y1019-13ETE2Thilli Quartz Fibre
Dosimeters Pen type with clip with lens and scale
0 508 Originally over E5 OUR PRICE 9Sp
EACH. 10 lor ES. 10 for £60. 1 000 for E500.
CLOCKING OSCILLATOR (PyeDynarnics1
thick film 1mHZ supply 5v 19x25a6mm Sap, 10
for 57. 100 for 860.
TV TUNERS by GEC UHF 38 mcs

sire35492540 es £2.50 ea. 10 for £20, 100 for
£175.
T.V. SOUND TUNER KIT. Through your F M
tuner Kit of parts with instructions £5.50.
Ready -built. tested. £7.00.

JOYSTICK CONTROLS. (Ideal for TV Games
model control) sturdily constructed compact
giving full 360 movement and control Each und
(Meg 4 -off 100K near controls. Pair E4.00.
T4/ RF LONG -MEDIUM II F/M TUNER WITH
MC1310 DECODER * 5 -BUTTON SELECTOR
SWITCHES It INPUT SELECTORS FOR GRAM
AND TAPE * Supplied complete with FRONT-END
TUNER AND FERRITE AREIAL * SIMPLE INTER
CONNECTIONS * Size 1991396cm
THIS QUALITY AMPLIFIER 1E10.915 WITH
CIRCUIT
POWER UNIT KIT FOR ABOVE MODELS
25/29 VOLTS £2.95
TAPE HEADS 1/5 track Record Memo. XRPS36
(5. XESI I erase £1.25. XRPS 18 £3.50.
MULLARD TUNER MODULES with data
LP1 171 combined AM: FM IF strip - £3.50 
LP I 1 79 FM front end with AM tuning gang used
with LP1 1 71 - E3.50  LP1 1 71 and 79 pair --
£5.75 LP1 1 57 complete AM strip - E2.05 
10 pairs for MI, 100 pairs for £400.
SEVEN DIGIT MINIATURE COUNTER by
Durant 12-24 volts D C 3 Watts Site 40525HA
55L mm 1.1 each. 10 for (9, 100 for LBO.
2N301554 TO3 POWER SO VOLT VERSION.
10 for L2.50. 100 for £22.00. 1,000 for E200.

TRANSISTORS BY BULLARD. TEXAS,
FAIRCHILD
Price. per 10 100 SOO 1,000
A0 1,C1112 0 230 0 Mb- 0 180 0 1 50

0 750 0.650 0 ;50 9 441())
AA:11,621 0 380 0 330 00 229900 v z

0 250

0100
BC

0 110 0 095IlileTC10%

BC109C
BC114

0 080 0 065

OT115 0 065

0 085 0 070

0 080 0.070

-0.080 0 065
BBCc1,3523

0 075 0 060611CC11 27,2

BC 206C 0°00°77;

BC 205 0

BC 209

0,

0 600
90181
BD1S2

0 180 0 16
BIA,Fy18501

BFFYY6451

OFY90
00

100272500

0 240 0 200

0 180 0 160

BSUU2200135 1 250 1 100

:Y3127
0 110 0 090

4108 5 0.440 0.385 s 350,
LM311H 0 700 0 600 0 055
TBA621511X5 0 680 0 600 0 055

0.085
0
0 050
0 055
0 050
0 050
0 040
0 050
0 050
0 440
0.500
0 185
0 140
0 140
0175
0 630
0 800
1 000'
0 075

LOW PRICES EX -STOCK

0.075
0 040
0.040
0.045
0 040
0 040
0 035
0 040
0 040
0 400
0.440
0 160
0 125
0.125
0.150
0.550
0.750
0 950
0 065
0.300
0.500
0 500

Hu) it with .Access 114011W5
RADIO

AN mail to:
Henry's Radio
404 Edgware Rd ,4490.WCASO

London W2
Phone (01) 723 1008 t.

n
SI=ma'

INTHIPILS
SEMICONDUCTOR DISTRIBUTORS

WINTER SALE

58-60 GROVE ROAD, WINDSOR BERKS SL4 1 HS
TELEPHONE WINDSOR (07535) 54525
ORDERS WELCOME BY POST OR TELEPHONE
TRADE, EDUCATIONAL & EXPORT SUPPLIED

THIS MONTH TO MAKE ROOM FOR NEW MICRO MEMORY PRODUCTS WE
ARE REDUCING OVERSTOCK PRODUCT.

Post & Packing free on orders over E3. Other order. please add 25p P&P. Credit orders welcome by post or pc one Normally 24 nom, turnaround on es se. k product UK add 8 VAT to prices marked ' all otherprices sold 12 02% VAT. Aft priced each. P..* liar tin send S.A.E. Data cone extra. Discounts: Thu month boy 10 PANS get ono free Also 10,o off 100 up TTL or CMOS All products to makers aparof !canon

OPT& All Buda I.
Big 0$splays

010501 CA or
CC *My sop.
0.3" Displays 75p
LEDs Big 8 Brighl
Re/ 3am 'i" dia
Red bono 0.2" di. 9p
5155 Dip 8 Lock nog 2p
TIL109 Poi 8 Clip 99.
Grier Or follow with
3 or 5mil/a 19p
Calor LED .s clip ISp'
MEMORIES: Ip, oh 8 up
2)02 RAM 450os 1111p
2)1.02 RAM 350os E1.20.
2'102 RAM 250.s E1.35
1'14 Static 411 RAM
Emy oso 10 clock. 55
Malkl 18 Na C6. 5as*
2708 Corm ES.
2316 1.01E29. (as availallol
2532 5r forme POA
MICRO BUSS STOP
8080 CPU 1616 E6))
6400 CPU 1MNz E6*
6102 CM RAM 16111E12.
6846 PIA+ MIK BUG PROM
+ Tier 1.26
6820 8 6821 PIA ES.
6450 CIA 11105 C5.
615 1013 UNIT Et*
615 1014 MIT ES.
8:150 VM I Clip POA
INTERFACE: 6523263:
MCI488 8 1489 90p
11186880 8 6889 E2.
811.595 8 96 E1.4111.
1TAL INN, C3.

DEVELOPMENT SETS
All loose packet a 1 lag.
SET 1:250550 roll Grant
Capacitors 5'. 10 each
2288 to 0.1.1 ES
SET 2: ianlalatil 1,1 is
2001 20. to 35. Total
50 Capacitors C5

SET 3: Electrolytic 25 volt
Total 80 10 lack
1/2/5/10/47/100/220 Snack
5M/1000 E5

SET 4: i wall Resistors 5.,
C I 10 lack 10 ohms to 10
mei e e Talal 500 85
SET 5: laws 4004
Total 100 3.33 vslt E5
SET 6: 100 Neat E5
PASSIVE SEMI
Rosin,. '41 5'. C5 2p
Presets PR Wort 10p
Tno 45 Pets Lai U. 26p
CAPACITORS Tang 12p
Ceram* 505 5'r Ni Slab
229115 0 101 22 41 Sp

ELECTROLYTICS 25 rolt5
I/10)41)100m1 All 10p
1505 2691 220/47050 30p
1001351 2511 3Sp

KNOBS .r" 011 8 Trio 15p

HEATSINKS 103 259
TO3 Largo 50p 094 259
005 or TOIS 1p

VERO. All 0 I" 8 moot
producli at oormol awes
as advertisot
.5 31."55" 0.1" 569
6'.54" DI1 Board (2.25.
0510 PCB PEN 2 nibs 749°

KG EEC Etchor El'
Coppor Clod 9'54" 50p
PP3 or PP30ips Par 159
OIN Phis All tIp
0111 Sockols All 10p
lies. Straka Tau ES

FULL SPEC PAKS CI
PAK T: TonNolorol.
Panic Pinar NPN gamy
60.1180131 type) El'
PAK Alban lets El.
PAK IL 65741 OIL 8 EP
PAK C. 45211 3055 El*
PAK 0 125BC109 El.
PAK E: 1301C182 El*
NEW PAK 0: 10aBC212 El
PAK 1: 135293704 CI
PAK G: 158E751 El`
PAK IC 752438190 El
PAK 1: 10005 h' Du

TrinISyntlesiterl El
PAM J: 61293053 C 1 
PAK IC 50E164148 El
PAK 1, 50533of 10 Well El
PAK 11:45Pairs NPR PIIP
2 tap 60 voll El
PAK /1: 5000011 El
PAK P: 2055.11 Signal NPN.
Siellor to 109 El
PAK 50122011
6 1/1511Electrolykc CI
PAK 6: 145BC107 El.
PAK IS: 14513E108 El'
PAK U: 411A 50). SCA El`
PAK V: 5055o1 1St El
PAK IV: 4135ElactrolOws
Mixed. All son El
PAK 5:45555 Timor El*
PAK 1: 50.1 Transkei
11107021 61x1/ T05 El.
PAK 2: 290)11P Small
Sq.! 3702 Typo El
LOOK. POMO power La nat.
Ni Speed for Ogilal swilchag elc.
Similar a 8E551 spot 60 rah 29
wall. Mg PM of 100 Ell

TRANSISTORS
M51cting 288 Ins hit loo
ACI27 17p 6013) 37p
ACI76 iCip 80132 37p
AC1B7 21188 10695 figp
ACIBB 20p 1113696 699
50161 449 81150 16p
60162 449 87351 169
01239 ep B1129 23p.
BC107 69' 135129 189.
BC108 7p 91.12955 El.
BC109 Sp. 6JE340 44p
BC109C 15p MJE2955 759
6C147 12p 6(63055 75p 
BC148 12p RIP11131 35p
0C149 12p 01A12191 49p
BCI57 15p 51P41A 60p
pyisy

1588 7042.4 65p
10159 15p TIP2955 60p
8E167 lap TIP30S5 5088
BEI68 lip 11043 Tap
1C169 12p . 2112646 3988
BC 117 114. 263905 72p
BCI78 16p* 1129267 14
BCI79 lip* 263053 16p
0E182 1088 263055 Mp
BC1821. 14 2113614 El*
BC1B3 10p 2E1702 Sp
BC1B3L 10p 297704 94
BC184 10p 1113706 988

pciee sop 203819E lap
BC21 2 12p 283820 RIP
4C2121. 12p 2113904 159

BC213 12p 253906 ISp
OGZ131. 12p 255457 34
BC2I4 I2p 2115777 4488
6C2141. 129 1113110 E2.
BCY71 20p 11153 LI'

DIODES 6 BRIDGES
1 amp 50 volt Bridge 189.
164141 or 111914 4p
0481 or 0591 5p
01200 Sr 06702 10p
114001 I amp 50. 5p
164004 7p 1114410115p
SARGAIII 0981 Type Ilmlo Bulk
Pak of 1000 EIO

7400
7401

7492
7403
7404
7405
7403
7407

740
7409
7410
7411

7412
1413
7414
7417
1420
1423
1425
7430
1432

7440
7441

7442
7445
7447
1450
7451

7453
7454
7460
7410
7412
7413
1474

74005 SERIES 731
ALL FULL SPEC

FANTASTIC PRICES

7p
1111p

lOr
14p'
7p

269*
2211*
12p
12rIllr
2211'
22P*
25P*
269*
257p9*

299*
269*
7p

261*
14p
2911*
17p

9011*
75p
15p
15p
15p*
15p
15p
2611*
269*
25p.
29P.

OIL SOCKETS
Lo MANS
I. 14 or 16 Mn
12p.
II PI Op.
24 8 26 Pio

MHOS,. 50p

7475
7476
1460
1411

7482
1488
7485
7466
7490
7491

1492
7493
7494
7495
74111]

74107
74121
74123
74141

74143
74145
74147
74152
11154
14155
14156
74157
14154
741,74

14176
74190
14193
14196

44p
261l*
339*ler
911p

119r
35p
25p
50P*33r
3311*
69p
Mr
99p
2610*
27p
49o.
151).

E3*

Mir
C2.

(LW
SOP'
MP'
50P*
Wp
119p
9211*

Et.
El

E1.30.

TRIAGE
Disco 10 omo
400.51*
BRIO0 OIAC
25p
SCR 111 400r

S1006 41 4001

CMOS TOP VALUE
All GOOD IMAMS

4000 Ile-
um! I 3p'1

4002 17p
4006 l
4001 189*
4008 92p'
4009 09p
4010 514*
4011 13p
4012 19p
4013 55p
4015 53p*
4015 52p
4017 9Ip
4011 rip'
4020
4021 99Wop

4022 falp
4023 tor
4024 71119.

4025 149*
4027 Ispit
4021 lOp
4029 911p
4930 51p

4034
4032 994:

4035 ri '92'
40311 Eh 
4040 £1.05
4041 0Ip
4042 Illp
4043 OWE
4044 115p
4046 ELM.
4041
4049

54060 E1.11.
4063 ELIO.

4066
4067
4002
4070
4071

4012
4073
4075
4018
4071
4018
4011

4081
40119

4093
4507
4501
4510
4511
4512
4514
4514
4518
4520
4521

4522
4528
4534
4536
4541
4543
4553
4556
4551
4566
4569
4513
4515

Sop
4

22p'
32p
7Ip
2Ip'
24
239*

E1.29.
OP*
219.
2211*
21e

ELM.
8511.
554:

Clay
El GP

E1it.24.
ELM.
ELIO.
U.64.

2.2

CM:
MEW
ELM.
E1.75.
C4.49.

E17.!r
E1.59.
(3.59.
E1.10.
C2.05.

,
gal !Ct9^

IC SUPERMARKET

555 110er 11E5551 26p 
556 Dual Timer 60p
709 OIL 14 25p)
710 Comparator 4013 

15p723 haulm)
74ICB Pm OIL OPA 17p
741 7099 3388

50p274471 ROVAL04141

74110 Op Ana
20p
33p

3900 Mal Op Amp 45p
7005 1 map 5 roll 609
1805 (T03) 1X3096
180E1812. 7815
8038 Sig Ems
7900 Series

,673555:*

El.
750113 8 76023

85p
709*C88140

CA3046 49.
CA3054 El
1.2982.1 nip 3-30,
1.20062.4 5 volt E3')
LI1300 Roquinor CI.

75p
16381113" wsart Pr ramp p C1.05
1.11387 Mai Ammo 509
LM3900 Ovid OPA 45p
MCI460 01 8 69 411
MCMOS 14433A 0 CIO'
11E5361E10PS E4'
TBSIO 7WAF El
T1071 Lo lose 741 75p.

(16.

11081 III 741
99 °

11.10'3 411 481 714749.TM0 308 £1.15'
TL I 70 AO Effect 599

T1170 0111 109

68 ELECTRONICS TODAY INTERNATIONAL - JANUARY 1979



BAD NEWS FOR KNOB
A 300W Lightdimmer Kit
Dimming and on/off functions
by touch. Features include
* No mains rewiring
* Switches on to preset

brightness
* Can be switched and

dimmed from many
locations using TOE / K
kit making 2 -way
switching easy.

*4, PRICE £8.99
TDE/K £1.50

TVVIDDLERS
with NO knob,

are controlled

TRIAC BARGAINS

400V Plastic Case
3A . 58p
6 5A with trigger 80p
8A- 74p
12A 84p
16A 105p
20A 165p
25A 190p
SCR (C106D) 5A / 400V 50p
Diac 21p

COMPONENTS
LIGHTING CONTROL KITS (300W)
TSD300K TOUCHSWITCH & DIMMER corn-

bined. One touch -plate for on/off. Small
knob controls brightness. E5.50

TS300K TOUCHSWITCH. Two touchplates
ON /OFF E4.00

TSA300K AUTOMATIC. One touchplate
Preset time delay off £4.00

LD300K LIGHTDIMMER. £2.80

0.2" L.E.D.S
Red 12p £1/10
Green 21p Yellow 25p
DL727 5. display £1.50
LCD .5 4 digit E8.10
LDR 5 dia 55p
NE555 . (4 for E1.00)
741 . (5 for £1.00)
LM3911 temperature IC £1.00
AY -5-1224 £3.25
AY -5-1230 £4.85
ZN1034E £1.80
ICL7106 DVM IC £9.25
1N4001 6p'
IN4148 4p*
BC182L 10p*
2N3819 2r 

MINI MAINS

Standard 240V mains primary
100mA secondary

6-0-6V 85p
9-0-9V 90p
12 -0-12V 95p

TIMER KIT
at preset times once a day KIT

Clock , Appliance Timer IC
mains supply, display drivers.

triac. complete with PCBs and full
E13.75

£2.50
_

undrill___
_
ed £2.50

E21.25

DIGITAL VOLTMETER
THERMOMETER KIT

Based on the 7106 single IC 31/2 digit DVM (he.

..., kit contains a PCB, r -s-

I ', istors. capacitors. pre-
sets, IC and 0.5 liquid
crystal display Com-
ponents are also in-
cluded to enable thee

-.a basic DVM kit to be)
modified to a Digital

i I Thermometer using a
,-.. single transistor as the

sensor
ONLY £21.99

24
Switches

HR. CLOCK/APPLIANCE
any appliance of up

f7------
------

..
,,

to 1KW on and off
contains AY -5-1230
0 5 LED display.
switches. LEDs,
instructions
White box (56x131x71mm)-drilled

Ready -built

PLEASE ADD 8% V A T I*121/2',.) TO ABOVE PRICES
QUANTITY DISCOUNTS ON REQUEST. ADO 25p POSTAGE & PACKING. MAIL ORDER ONLY

TO:

T.K. ELECTRONICS, 106 Studley Grange Road, London W7 2LX

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

ATC  AUDAX  BAKER  BOWERS & WILKINS
 CASTLE  CELESTION  CHARTVVELL 

COLES  DALESFORD  DECCA  EMI  EAGLE
 ELAC  FANE  GAUSS  GOODMANS 
HELME  I.M.F.  ISOPHON  JR  JORDAN

WATTS  KEF  LEAK  LOWTHER 
McKENZIE  MONITOR AUDIO  PEERLESS 

RADFORD  RAM  RICHARD ALLAN  SEAS 
TANNOY  VIDEOTONE  WHARFEDALE

WILMSLOW AUDIO Dept. ETI
SWAN WORKS, BANK SQUARE, WILMSLOW

CHESHIRE, SK9 1HF
Discount Hi-Fi, etc., at 5 Swan Street and

10 Swan Street
TEL: WILMSLOW 0625 529599 FOR SPEAKERS

MAIL ORDER AND EXPORT
WILMSLOW 0625 526213 FOR HI -Fl

ID"

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 W IR 1RF.
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Codespeed
WHERE YOU CAN BE SURE OF

A BARGAIN
Full Spec. Devices

CALCULATOR PACK M4. Contains a production line reject calculator Either fie them (not much
wrong with some we checked) or strip them for spares (whichever part is defective the rest must be
good value for money- caseikeyboard /display /chip /PCB) We include all the info we can find on
repairing calculators. What a bargain at E2.50.
PACK Ml. 2 Calculator keyboards. Each has 17 keys and two switches. Only E1.00.
PACK M2. I x 2102. a 1024 bit Static R A M The most popular RA M in professional end
amateur electronics. With full data. £1.25
PACK M3. Build your own calculator, MM 5725 calculator chip and data book. E1.00.
PACK E2. An 8 digit calculator style Liquid Crystal display 0 33 high digits with right hand decimal
pouts and overflow indicator. With data 12.96.
PACK 13. Same as Pack E2 but with 0 5 high digits E4.25.
PACK E4. A 11/2 digit 0 3 high 7 segment gas discharge display. Requires 180V anode volts but
can make an excellent replacement for LEDs in some of your mains operated propels. Fantastic value
With info /Op.
PACK ES. Same as Pack E4 but dual digit 90p.
PACK ES. Contains a brand new 6 digit Texas Instruments type 016438 LED display. Multiplexed
with built-in bubble magnifiers £1.00.
PACK 27. A Genuine Burroughs Panaplex II, 180 volt, 12 digit. 7 segment gas discharge display
0 3" digits We include the special socket FREE. With data E1.50.
PACK 12. Back agent by popular demand. A 0.2 315 digit Liquid Crystal wristwatch display with
data E1.50.
PACK 14. An 0 8 grant red LED clock display. Common cathode. 31/2 digit with AM /PM indicator
An excellent display for your digital clock projects at E4.96.
PACK P1. An MM5330 Digital Voltmeter I.0 Now build your own digital multiweter or panel mater
using this versatile chip. With data end circuit diagram. E3.96.
PACK DM1. 5 a 14 pin dual in line chips. each containing 23 quality ',pulsed signal diodes With
data 110p
PACK Cl. 10 a 12 pin Hybrid circuits each containing 16 resistors /capacitors. Useful values. Ideal
for semiconductor circuits and PCB miniaturisation. With data. 10 Hybrid circuits for 60p.
-SPECIAL OFFER PACK DM1 /CI' Buy a pack DM1 and a pack CI for the special price of only
/Sp for the pair

Untested Devices
PACK El. (80% Guaranteed Good) 5 x MANS 7 segment 0 127" common cathode LED displays
Excellent value E1.00.
PACK DIA. (Untested - so no guarantees.) Fantastic value for money. A jumbo pack of 30 mixed
I.0 s There could be anything in this pack. linear, digit.' - who knows. Guaranteed to sell out at only
E1.00.
PACK M1.11. (Untested - so no guarantees.) Another bargain. 2 s Upper half of a calculator case
with built in keyboard. Most are ex -equipment. but believed to be 0 K A snip at only 110, the pair.

Your satisfection is guaranteed or return the complete pack for replacement or a refund.

MAIL ORDER ONLY - NO CALLERS PLEASE
Postage and Packing please add 25p (Oversees Orders add 60p)

CODESPEED, P.O. Box 23, 34 Seafield Road
Copnor, Portsmouth, Hants. P03 5BJ

° For a merry musical
Christmas an electronic

musical door chime which
can play 24 different tunes!

Plays
Greensleeves
God Save the Queen
Rule Britannia'
Land of Hope and Glory
Oh Come All Ye Faithful
Oranges and Lemons
Westminster Chimes'
Sailor's Hornpipe
Beethoven's "Fate Knocking
The Marseillaise
Mozart
Wedding March
Cook House Door
The Stars& Stripes'
Beethoven's Ode to Joy
William lell Overture
Soldier's Chorus
Twinkle. Twinkle Little Star
Great Gateof Kiev
Maryland
Deutschland abet Alle.
Bach
Colonel Bogie
The Lorallie

'Thesetunes play longer if the
push button is kept pre,,ett

1111111111111111

A complete
chrome -chime F.

Atforon4,4695

The CHROMA-CHIME is exclusively designed bj

CHROMMOMIC:

..--11.CHROMAIRONICS River Way Hariow Esse. L

£1595,,e,-d0Chroom Chime Kits at 118.EleeaL '
including VAT and post and packing

PLEASE USE BLOCK CAPITALS

Name

Address

eliciede cheque PO value(
or debit my ACCESS BARCLAYCARD account No

Signature

Ell
Please allow 7 21days for delivery

TRANSISTORS
AC126 lOp
AC127 17p
ACI 28 16p
ACI41 24p
A5142 24p
ACI51 42p
8C152 53p
AC(53 58p
AC176 lop
AC187 23p
ACI 88 23p
ADI49 65p
85161 38p

8 C 328
BC338
110547
BC548
BC549
00557
BCY30
FICY34
BCY59
BCY70
BCY71
00115
B0121
60123

5p
Op
Ip
Op
Ip
4p

67p
74p
24p
14p
14p
52p
79p
79p

BU208
0C25
0C20
0C35
0071
0072
0004
TIP29
TIP30
TIP3I
TIP32
T1P33
TIP34
T1P358

160p
76p

108p
108p

19p
34p
46
40pp
40p
50p
55p
758

Hp
253p

204062
294123

TTL
1400
7401
7402
7403
1404
7405
7406
7407
7408

20p
23p

12p
12p
12p
12P
128
13p
24p
24p
14p

7492
7493
7494
7495
7496
7497
74100
74104
14105
74107
74109
74110
74116
74118

35p
34p
51p
52p
50p

138p
88p
50p
40p
25p
30p
468

1608
82p

74196
74197
74198
74199

CMOS

4000
4001
4002
4006
4007
4008

55p
55p

110p
hop

15p
15p
158
68p
15p
64p

4510 70p
4516 64p
4518 70p
4519 808
4520 65P
4528 55P
4578 27p
4583 82p
4585 105p

VOLTAGE
REGULATORS
7805 60.

DIODES
87127
0847

0191
00200
01202
104148
10916
1114001

154002
1114003
104004
194005
154006

16P
111p

15p
6P
9P
4P
5p
4p
4P

5P
6p
7p
Op

ZENER 0100ES 400mW
2.7V to 33V 8p

VERO BOARDS 0.1" copper
2.5" x 5" 5Ip
3.75" x 5" 60p

CERAMIC CAP 50V
22pF In 50.000pF 2p

40162
61(14
41118

38p
30p
30p

B0124
80131
00132

97p
35p
35p

TIP361
TIP411
11P421

359p
69p
69p

7409
7410
7411

14p
12p
19p

74120
74121
74122

I 25p
25p
33p

4009
4010
4011

35p
35p
15p

7812
7815
7818

60o'
60p...6-

I N4007
195400
1/15401

9p

13P
14

pnLYESTER CAP 2506

:0-1..015.,022..033.,047..068.1 of 5p
15..22..33 uF

.47..684F
7p

AFI25 27p B0135 35p TIP2955 126p 7412 17P 74123 40p 4012 I 5p 7824 60p
155402 15P '

13p

AF 126 27p 10136 37p TIP3055 64p 7413 25p 74125 35p 4013 35p 7905 790
155403 o20P I uf

17p

Af 127 27p 80137 38p 210108 14p 1414 48p 74126 35p 4014 608 7912 79p 2.24 28p

81139 36p 10138 35p 210109 14p 7416 24p 74132 50p 4015 60p 7915 79p BRIDGE

A1186 54p 0D139 35p U0300 16p 1417 24p 74136 79p 4016 35p 7918 79p RECTIFIERS

Ar239 40p 80140 35p 207500 16p 7420 12p 74141 568 4017 55p 7924 79p 18/507 22p ELECTROLYTIC CAP 25V

65753 81p BFII5 25p 2X113 7421 22p 74142 200p 4016 64p I A/100V 24p I of to 47 uF 7P

AST54 61p 10167 29p 201131
23p
23p 7422 lop 74145 Sop 4019 40p 1A/200V 27p 68 oF, 100 uF Bp

AS755 698 BF 1 73 27p 201132 23p 7427 24p 74147 11p 4020 60p THYRISTORS 14/4001 30p 150 uF 9P

EIC107 Ilp 81178 34p 25(302 388 7428 288 74148 90p 4021 pep 18/500 28/500 34p 220 uF 10p

05108 Op 8f179 37p 201304 54p 7430 12p 14150 70p 4022 55p 16/1006 30p 28/1001 36p 330 uF 12p

05)09 Bp 8E180 37p 201305 25p 7432 23p 74151 SOp 4023 15p (8/2008 38p 28/2008 38p 470 uF 15p

BC113 17p 1E181 37p 201306 39p 7433 24p 74153 50p 4024 45p 18/4001 40p 24/4001 40p

BC I 17 20p 1E182 37p 251308 40p 7437 22p 74154 35p 4025 15p 3A/1001 38p °PTO/ RESISTORS 0.25W

BCI19 29p 11E183 37p 201613 22p 7438 22p 74155 52p 4027 35p 34/2006 38p
DISPLAYS

4.7 ohms lo 1 Holm 1p

BCI40
85142

34p
27p

8E184
80185

28p
30p

251111
291893

21p
44p

7440
7441

13p
5Ip

74156
74151

5 1 p
5 1 p

4028
4029

52p
608

38/4009 51p 2N5771
OCP71

50p

BC143 27p BF 194 13p 292217 27p 7442 42p 74160 60p 4030 35p 00P12
70p POTENTIOMETERS

BCI47
6CI49
BC] 57

op
Op
9p

8E196
111191
0E198

13p
16p
16p

202219
202369
292483

21p
16p
26p

7143
7444
7445

74P
74P
54p

74161
74162
74163

65p
65p
65p

4035
404)
4042

608
578
54p

LINEARS
710C11

741-8

40p
22p

01704
01707

70p
115p
1158

1 (ohm to Maims log/linear 25p
5 kohni lo 1 Rohm log switch 513p

BC158
BC159

Op
9p

81200
61224

368
16p

202484
252905

22p
22p

7446
7447

55P
55p

74164
74165

708
70p

4043
4044

54p
50p

147514
7480-8

50p

54
:11: and
Bel

.2'
PRESETS 0.1W horizontal
100 ohm to 1 Mills 5p,

85160
BC170

Bp
Op

BF257
1E258

37p
408

202906
292907

22p
22p

7448
7450

57p
14p

74166
74167

80p
150p

4047
1048

95p
638

C83011
513018

80p
110p

yellow
Grim

.9p13p
14p TRANSFORMERS 2401/ primary

BC171
BC172

9p
9p

00259
8E139

44p
308

202926
293053

10p
lep

7451
7452

I48
138

74173
71114

94p
708

4049
4050

28p
28p

C830288
CA3035

85p
140p Clio 3p 6-0-69 100mA 95p

0-611x2 lAx2 360p
BC] 73 Op 01940 30p 2N3054 50p 7453 14p 74175 65p 4066 40p CA3036 120p 9-0-91/ 100414 250p
BC182 10p 8E179 30p 293055 50p 1454 14p 74176 60p 4068 208 C43046 759 DIL SOCKETS 9-0-9V18 290p
0C183 113p 1E180 30p 203702 Bp 7460 14p 74177 60p 4069 16p 5A3054 110p spin 10p 9-0-992A 400p
6C184 10p BFX29 25p 203703 ep 7470 24p 74178 80p 4070 16p CA3080 708 14 pin 12p 0-1292A 370p
BC186 23p 01030 38p 203704 8p 7472 24p 74180 BOp 4011 16p 513140E 70p 16 pit 13p 0.151x2 200mAx2 240p
BCI87 26p 1110135 29p 283706 9p 7473 25p 74181 145p 4072 16p LM301411 28p
BC207 10p BF 086 31p 253707 9p 7474 25p 74182 60p 4073 16p 1.143080 64p
BC212 10p BF087 20p 203710 Bp 7475 32p 14184 110p 4077 25p 1113805 76p Add 25p fun -p&p All den, new and full sit,

BC213 10p BEY50 15p 203711 Bp 7476 28p 74190 72p 4078 1111p 153815 120p
1C214 10p BFY51 15p 263772 I 77p 7480 46p 14191 72p 4081

11:11: Ng: :11; DELTA TECH1C237 14p BEY53 28p 2N3773 290p 7485 69p 14192 65p 4082 & CO.
15238 14p BSX 19 25p 253866 54p 7486 24p 74193 64p 4086 59p 701641 240p
BC301
15303

30p
30p

BSX20
B11205

21p
140p

293904
204061

8p
12p

1490
7491

32p
45p

74194
74195

sop
55p

4501
4507

19p
40p

T6A800
11111010

70p
100p

62 NAYLOR ROAD, LONDON, N20 OHN
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ETIPRINTS
ETIPRINTS are a fast new aid for producing high
quality printed circuit boards. Each ETIPRINTS
sheet contains a set of etch resistant rub down
transfers of the printed circuit board designs for
several of our projects. 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).

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!

BUYLINES

ORDER TODAY
Send a cheque or P 0 (payable to ETI Magazine) to -
ETI PRINT
ETI MAGAZINE,
2 5 / 2 7 OXFORD STREET, LONDON W1 R 1 RF.

7 5p inc p& p

ELECTRONICS TODAY INTERNATIONAL -

PARTS LIST -
001 3 Channel Tone Control Oct 77

Spirit Level Oct 77
Clock A Nov 77
Digital Thermometer Oct 77
Skeet Game Nov 77
Compander Nov 77

002 House Alarm Jan 78
Rev Monitor Dec 77
Clock B Dec 77

003 Race Track Game Jan 78
Hammer Throw Jan 78
Freezer Alarm Dec 77

004 Metal Locator Mk II Feb 78
Ultrasonic Tx / Rx Feb 78
5 Watt Stereo Amp (modified)

Jan 77
Metronome Feb 78
Shutter Time Feb 78

005 Op -Amp Supply
Frequency Shifter Mar 78
LCD Panelmeter
Light Dimmer (3 times)

006 CMOS Switched
Preamp
From Experimenters "Electronics
P.S.U. Tomorrow
555 Boards (twice

007 Star Trek Radio May 78
CD Ignition May 78
CCD Phaser May 78
White Line Follower April 78

008 Tank Battle May 78Helping Hand
009 AM /FM Radio

Bridge Oscillator June 78
CMOS Stars & Dots

010 Bench Amplifier
Freezer Alarm
Marker Generator
LED Dice
Watchdog (2 PCBs)
Stars & Dots PSU

011 Noise Generator
General Preamp
Flash Trigger
Compander
Active Crossover
(2 PCBs)

012 Disco Lightshow Project
Stereo Simulator Book
Digital Thermometer Six

013 Amplifier Module
Amplifier PSU
Equaliser
Equaliser PSU

014 Skeet Game
Sweep Oscillator
Burglar Alarm
GSR Monitor

015 UFO Detector July 78
Torch Finder (twice) July 78
Etiwet (twice) Aug 78

016 Stac Timer
Xhatch Gen Sept 78
Wheel of Fortune

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

Project
Book
Six

Project
Book
Six

Project
Book
Six

Project
Book
Six

Oct 78

Oct 78
Oct 78
Nov 78

Dec 78
Dec 78
Dec 78
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MORE SCOPE FOR

YOUR MONEY

SPECIFICATIONS
ELECTRICAL DATA
VERTICAL AXIS (Y) Deflection Sensitivity - 100in Vr 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 - 1 Hz-350KHz Gain
Control - Continuous when time bases in EXT position Input
Impedance - 1 Meg Input Voltage - Max - 600V P P
TIME BASE Sweep Range (calibrated) - 100muc /div to le
sec /die in 5 steps FINE Control - Variable between steps -
includes time -base calibration position Blanking - Internal - on
all ranges
SYNCHRONISATION Selection - Internal. external Synchron
isation Level - Continues from positive to negative
POWER SUPPLY Input voltage - 115 / 220V AC- 10% at
50/60Hz Power Dissipation - 18W.
CRT DATA - 4in - flat face, single beam - Maximum high
voltage - 1 5kV - Fitted with 81(10 division blue filter graticule
PHYSICAL DATA Dimensions - 15cm(h)a20 5crn(wkx28cmid)
Weight - 4 3Kg(approx I Stand - 2 position flat and inclined
Case - Steel. epoxy enamelled Front panel - Aluminium.
enamelled epoxy printing

Test leads available E2 00
Cash with order
£99 (.£7 92 V AT) Barclay and Access '

6 MHz OSCILLOSCOPE
Large 5" flat CRT DC to 6MHz bandwidth. 10mV to
5CV/cm in 12 calibrated steps 0.5 p S to 0.1 Sec/cm
sweep range in 6 calibrated steps plus 12.1 Vernier.
Magnifier x5 Fully automatic trigger. DC to 1 5MHz
horizontal bandwidth
£120 (+ E9 60 VAT) SAE for further details.

3 inch medium -persistence tube response up to 5 MHz
(-3dB) - adjustahk. +Ye. -ve or external sync.

_ .

External x -input y -sensitivity down to 100mV /div
hmebase: 100ms/div to 1 us/div in 5 steps. Dimen-
sions 15cm x 20cm x_2Firrn Weight: 3 8Kg (81/2 lbs )

a3" spec as 4" shown vuve.
£83.25 cost VAT £6.66. Carriage El .50

CALCULATOR SALE
TEXAS
PC100B 5151.20. T157 £28 30 1151-3 E28.40
1158 £64.80. 1159 POA Software £24.
T1 Prog. £49.95. Little Prof E10.80.
CASIO
FX2500 £19.80. FX3100 P+2 LCD sci £24.30
FX120 E21 95.
FX39 E15.60. FX140 £19.90. FX48 £19.95,5124
El 9 95.
CO 81 El 7 90 P07.E19 90
HEWLETT PACKARD
HP 31E @ 53898.HP 33E E69.12. HP 25C £105.05
HP 67 E299 16. HP97 E514.62 HP29C £118.90
CBM
PRO 100 £29.95/ SRN 190R 528.95.
COMMODORE Pet Computer 2001/8K E695.
P50 (8+2) 24 programmable steps El 7.40.
Bons Microprocessor chess game £199.
Gammon Master II (computer backgammon) El 49.95
Atana Microprocessor cassette TV game £149.
LCD Penwatch E29.55

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

Mail order only Callers by appointment
We accept Govt i Co purchase orders

SEMICONDUCTOR
OFFERS

ALL FULL SPEC.
Common anode 0.3 7 seg displays Toshiba type TLR 303 65p
F E Ts similar to 253819 18p Molset Sim to 40673 35p 35140
Mosfets 50p M203 Dual Matched Petra Mosfets Single Gate per

F E T 40p Intel 1024 bit MOS Rams 95p. Willard 88113 Triple
Vancap Diode 35p MC1310 Stereo Decoder I C.s El 20 CD4051

CMOS 50p 741 8 -pin D I L 23p. 500v 600mA Bridge Recs. (ex.
equip.) 25p. 1N4002 100v lA Diodes 4p 14005 800v IA Diodes

7p E.H T SIL Rec 15Ky 2 5mA. 15mm x 5rnin 30p 7812 12v
I A Plastic V. Regs 95p Min. Nimes ITT 587051 13 x 6mm Fig Size

85 Nimes ITT GN / 9A 13 x Elmm 65p. 0.2 or 0.125 Red LEDs
'12p each MAN3A 3mm LED Displays 50p. 7415 (wide
bandwidth) 35p LM380 80p LM38I 90p ZN414 75p. TIL305
Alpha -numerical Displays, with data. £2.75. ORP61, Mullard
new. boxed 30p Special Offer SGS TBA800 ICs. 10 for E5.00

MICROPHONES. EM506 Condenser Mikes. Unrdirectional
F E T Amp Dual imped 50K /600ohms. 30-18KHz, on/oft
switch. El 1 00 Miniature Tie Pin Condenser mike 1K imp
omni-directional, uses hearing aid battery (supplied) E4.95
Grundig Electret Inserts with built-in F.E T Presents El .50 Crystal

Mike !nuns 37mm 45p. Electret Condenser Mikes 1K() Imp. with

std Jack Plug E2 85. Cassette Condenser Mikes with 2.5 and 3.5
Jack Plugs E2 85 Standard Cassette Mikes 200 ohm Imped with

2 5 and 3 5 Jack Plugs E1.20

MORSE KEYS - Hi -speed Type. all metal. E2.25 Plastic Morse

Keys 95p Belling Lee L4305 Masthead Amplifiers and 240v AC

power unit Group UHF. Only 57.50.

CRYSTALS. 300K Hz HC6U 40p 0.1 Edge Connectors, 64 way

65p 32 way 40p

RELAYS. Min 220v AC Sealed Relay 2 pole C/0 45p 240v AC

Sealed Relay 3 pole C/0 5 amp Contacts 11 -pin base 80p 12 volt

4 pole N 0 Reed Relay 20p Min 24v DC Sealed 2 -pole CIO
relays 3 -amp contacts. New 55p. 12v DC 4pc.o. open type, new
50p each

MOTORS. 15 to 6v DC Model 20p 115v AC min 3 R P.M wily
Gearbox 30p 240v AC Synch Motor 1/5th R.P.M. 65p 240v AC

Synch Motor 1 /2401 R P M 65p. Crouzet 115v AC 4 R P.M
Motors. new 95p 12v DC 5 -pole 35p

BOXES. Black A B.S Plastic with brass instate and lid. 75 a 56 a
35mm 40p 95. 71 a 35mrn 49p 115 x 95 a 16mm 57p. 225 a

130 x 134mm El 95

TOOLS. Radio pliers. 5in. insulated handles Cl 40. Diagonal side

cutters. bin, insulated handles E1.40.

MAI MFRS. all 240v AC primary. Postage shown
in brackets per transformer
6.0-6 100mA. 9-0-9 75mA. 12.0-12 50mA. 75p each (15p)
0-4-6-9 150mA, no mounting bracket. 65p (20p) 12-0-12
100mA, 95p (15p). 12v 500mA, 95p (22p). 12v 2 Amp. E2.25
(45p) 12v 4 Amp. £2.75 (54p) 15-0-15v 1 Amp. E2.10 (45p)
30-0-30v 1 Amp. 52.75 (54p). 0-12-15-20-24-30v tapped at 2

Amp. 54.50 (54p) 20-0-20v 2 amp. 53.50 (54p) 25v 1.5 Amp,
El 45 (45p) 18v 1.5 Amp rectified. E2.00 (45p) 35v. 2 Amp.
2 5v 2 Amp torod. 52.95 (54p) 20v 2.5 Amp, 52.20 (54p). 1

Xenon/tnes pulse transformer. 30p

SWITCHES - Min. Toggle. SPST 8 a 5 x 7nn 45p DPDT 8 a 7 a

7mm 60p DPDT Centre OR 12 x 11 a 9mm 75p DPDT C/O
Sliders 20p R S Single Pole C/O Push Buttons 45p Roller Micro
Switches 15p Mm Micro Switches 13 a 10 a 4mm 20p Min.

Push to make or push to break Switches 16 a 6mm 1 5p

SOLDER SUCKER. Plunger type, eye protection, replaceable
nozzle high suction. 114 95. Reed switches 28mm norm open. 6p

each

TAPE HEADS - Cassette Stereo E3 00 BSR MN 1330 VI Track

Dual Impedance R. /Playback 50p BSR SRP90 'A Track Stereo

Rec /Playback El 95 TDIO Assemblies. two heads. Track
Rec /Playback Staggered Stereo with built-in erase per head

El 20 Tape Hood Doman 240v AC E1.95

BUZZERS -GPO Type 6-12v 20p Min. Solid State Buzzers
6-9-12 or 24v 15mA 75p All Metal Buzzer. 30rnrn diem. 6-12

volts, high tone. 25p

U.H.F TV Transistorised Push Button Tuners (not Venue). new
and bolted. E2 50

MURATA MA401L. 4OkHz Transducers. rec/send. E3 25 pair

METERS -Grundig Ban. Level Meter 1 mA 40 a 40mm Cl 10

Min Level Meter 2000 a 25 a 15mm 75p Ferranti 600v AC Meter

C3 95

EDGE METER - Large scale 0-100. new 52.75

POT CORE UNIT. Has 6 -pot cores. including 1 FX2243 (45mm)
and 2 FX2242 (35mm(. 3 20mm Panel Fuuholders 3 T03 SIL
Power Transistors on heat sink, panel with various transistors and
diodes with a 5 -amp plastic S C R New El 75+ 75p P&P

LA1230 add. core 15rnrn ilia 14mH-18mH, HI G. 10p each

8 TRACK 12 volt motors new. El 25
CASSETTE MOTORS 6 volt new. E1.25

SOLENOIDS -240y AC 45p 12v DC H Duty 75p 240v 251b
pull. 2 travel C3 95

12 -WAY MOTORISED CAM UNITS. 50v AC low rev motor
driving 12 C 0 micro switches, supplied with a capacitor for 240y
AC use Ex equip El 95 + 35p P&P

13 Amp rubber trailer extension sockets. 38p

II WAY RIBBON -CABLE, min solid core. 15p metre

POSTAGE 30p UNLESS OTHERWISE SHOWN (EXCESS
POSTAGE REFUNDED WITH ORDER) OVERSEAS POST AT
COST VAT INCLUDED IN ALL PRICES.

S A E FOR LISTS

ORDER ADDRESS

PROGRESSIVE RADIO
31 CHEAPSIDE, LIVERPOOL 2

CALCULATORS

SCIENTIFIC
SPECIAL OFFER

TEXAS T159 together with PC 1008
(Complete as manufacturer s specifications)

E285.00

TEXAS / HP Accessories available
*TEXAS T159 (New Card prog 960 prog steps of 100 mem)

E156.50
*TEXAS T158 (New Key prog 480 steps or 60 mem) E60.00
*TEXAS PC1008 (New updated Printing Unit for T158 / T159)

E140.00
*TEXAS T157 (Key Prog 8 mem 150 Key Strokes/ 50 Nog Steps)

E26.20
TEXAS 7133 (New - same spec as TI30, but 3 runs) 513.95
*TEXAS T145 (New updated version of the Texas T140) [19.95
*TEXAS 42MBA (10 Dig Fin /Stet Prog 12 mem 32 key strokes)

E42.96
*TEXAS TI PROGRAMMER (Hexadecimal Oct) E411.50
*TEXAS 1151 nu (New 8 Dig + Ear) 10 mem 32 Prog Steps
Slat /So) E211.30
TEXAS T125 (new LCD Sci/Stat) E111.90
TEXAS Little Professor (Child's Calculator/Game 5/9 year olds)

E10.00

"SLIM -LINE"
Chronograph

BARGAIN OFFER
Yee will eel believe Os Waxy 81151'1qm
hnerl2Nnetent Chrotwaph Hui yea Aare
ware II . eelll you Pare egjoyed be

emollients it pewees.
Tee "Slim -line" Chrenogrep1 gins
Caalimeln easy le read LCD display el Yews.
'Mores. maids. bad/PM. Al Ine mecli el
Mlee you Ian dell - cacti data - day el
week - reverting to easel display time at
the release nee bellow
Friss maim for immediate stop watchilep Sae lacillly le I it0Oricert Dia

nee Pas a pewerfel beak hp, In slay hint mu. B. eaMeg it
carom Mashed woe catching IOW erectile'.
We are as cartel. you will he delighted led satisfied will Ibis "51115-11ne"
COrmoriph IMO le militia le the gee Tsar Warreety we era 18nlsl a
ineay mom hack parents' if year ere eel eallrely satisfied.

ORLY £27.50  5I.00 p/p its. Seed cheque/P.O. or
Ortklor Bercley/Accpes credit cord today under our
Species 14 -day TrIel 011er.

*TEXAS T158 with Applied Statistics E50.00
*TEXAS T159 with PC10013 and Applied Statistics E305.00

AUTUMN SALE
TEXAS T159 Calculator (complete as manufacturers ape..
master module. charger. etc ). PLUS statistics module and
extra set of 40 Blank Frog Cards with wallet. etc

ONLY E1110

*CBM 919OR (as 4190R but with 9 memories) E27.50
*CBM Pro 100 (72 Step Prog) E29.50
*HP 19C (Cont Mem key Prog Printer) E115.50
*HP 29C (as 19C but no Printer) E17.50
*4-IP33E (8 mem Pro Sci/Sta) E54.00
*HP32E (Advanced So with Statistics) E50.00
*11P27 (10 Mem Sci /Fin / Stat) 03.50
*HP31E (New Sci replaces HP21) E35.00
*HP67 (Card Prog 224 Steps 26 Mem) E242.00
*ft P97 (Fully prog with Printer) E396.50
All HP range avail inc new E range
CASIO FX360 (New 10 Dig + Exp 7 Mem 8) (Sr Div Lin Regr etc )

E45.00
CASIO AD 1000 (LCD Cal 3 -way Stop Watch/Alarm) E20.00
CASIO FX3100 (New version of FX3000LCD So iStd /Div Poles

Rex etc I E22.50
CASIO FX8000 (as above Stop Watch/ Alarm) E27.73

LOW PRICED COMPUTING
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 E843

NOW IT'S YOU AGAINST COMPUTERS
CHESS CHALLENGER 3" (3 levels of game - beginner to expert)

5120.32
CHESS CHALLENGER "10 (10 Hoots of game from beginner to

master) 1[184.26
BORRIS (the most advanced chess computer ye) BORRIS will

even play against itself. Therefore ;deal for learning from
beginner to master BORRIS will 'PROMPT' you to better play)

11e4.;f
COMPUTER-CHECKERS-DRAUGHTS(41eve5 of play) E53.26
GAMMON MASTER (with doubling dice) 938.84

*FREE - Mains /Charger incflided
GOODS FULLY GUARANTEED PRICES EXCLUDE VAT (ADD 8%)

OUT INC P&P CHEQUE WITH ORDER
Company/ Hospital and Government orders accepted by phone

Barclaycard /Access accepted by phone -
Tel. 01-455 9855

EXPORT ORDERS WELCOMED
Air Freight / Air Post Delivery

Quotations on request Payments via Letter 01 Credit / Int I
Money Order/American Express. etc

MOUNTAINDENE
22 Cowper St., London, EC2
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PROTECT

CLICK
ELIMINATOR
The Cat Sat On The Mat: or was there one of your favourite records on the mat? Never
mind - ETI steps in to rescue your valuable vinyl from those evil clicks and pops.

EVEN THE MOST fastidious of record
collectors must have some records in
his collection which during their car-
eer have picked up the odd scratch or
two. Perhaps your record collection
dates back to the time before you
obtained that second mortgage, sold
the wife or whatever, to get the latest
in laser controlled fluid damped,
tangential tracking phonograms,
sorry record deck, and the previous
system has left it's mark on these
early platters.

In The Click Of Time

However the scratches got there,
they are bound to be obtrusive on any
reasonably Hi-Fi set up and even if
you do not qualify for the title Hi-Fi
purist - someone who listens, not to
the music, but to the defects, real or
imagined, in the Hi-Fi chain - the
clicks will detract from your enjoy-
ment.

Enter ETI - we can help. The click
suppressor described here will
remove or greatly reduce the audible
transient sounds - nice phrase -
resulting from scratches on a record's
surface.

Design Decisions

When designing a click suppressor
it is fairly obvious that we have to be
able to tell the click from the
cacophony as it were. Fortunately a
click has several unique characteris-
tics which a music
signal. For instance it will have very
fast attack and delay times - even
high frequency percussive sounds will
delay slowly, although attack will be
fast. A click will also be of a very short
duration - again musical sounds are
in general of a longer duration.

Once we have spotted our click, it
is necessary to remove it. In our case
we substitute a short period of silence

- subjectively unnoticable - in place
of the click.

As our click detection circuit
requires a finite time in which to
operate, we will also have to provide
some sort of delay for the music signal
within the system. Our circuit, and all
the commercially available units, use
a CCD delay line to provide this delay.
It is the recent availability of this
device that has made the click sup-
pressor possible, or rather brought it
within the financial reach of the con-
structor.

Next month we will be giving
the full details for building and
setting up the Click Eliminator

ELECTRONICS TODAY INTERNATIONAL - JANUARY 1979 73



RIGHT INPUT

LEFT INPUT

CLOCK

LOW PASS
FILTER

L.

BUFFER

DELAY LINE

CLOCK

BUFFER

4-2

FLIP/FLOP

+2

FLIP/FLOP

LOW PASS
FILTER

DELAY LINE

LOW PASS
FILTER

HIGH PASS
FILTER

THRESHOLD
LEVEL

HIGH PASS
FILTER

COMPAR,
ATOR

COMPAR
ATOR

L

HOW IT WORKS
Overall operation of the circuit can best be
understood by reference to the block dia-
gram shown in fig 1. The signal from each of
the inputs is fed both to a delay line, with
associated low pass filters, and to the "Click
Detection" block. This provides a negative
going signal at it's output coincident with a
click appearing on either input channel.

With the click identified, the next step is to
remove it without affecting the subjective
quality of the program material. The circuit
operates by dramatically attenuating the
signal passing through the unit for a brief
period of time "Either Side" of the click.

If the attenuation is large enough and it's
period accurately synchronised to the occur-
rence of the click, the effectiveness of the
unit is dramatic. The loss of program material
during this blanking period which might be
thought to be as objectionable as the click
itself, seems to produce little subjective
disturbance.

It has been shown that periods of attenua-
tion of this nature, up to 10ms, do not unduly
disturb the signal, and the 2ms or so
necessary to "straddle" a click goes entirely'
unnoticed.

It is necessary to incorporate a delay line
within the circuit as a finite time is necessary
for the click detection circuits to operate. The
chain of events is shown in fig 2. The click is
fed to the input of the delay line and at some
time later will emerge from this device where
it is passed to the attenuator. Meanwhile the
click has been detected and activates two 555
timers acting as monostables. The first pro-
vides a click detection indicator for the front
panel. As this returns to it's stable state, it
triggers the second 555. It is this IC that
causes the 570 IC to suppress the signal.

By careful selection of the timing com-,
ponents associated with the 555's, the signal
is blanked during the time when the click is
emerging from the delay line.

A detailed description of the various circuit
blicks now follows.

CLICK DETECTION

NAND

LOW PASS
FILTER

ATTENUATOR RIGHT OUTPUT

r -
INTERNAL DELAY

MONO -

STABLE

ATTENUATOR

MONO -

STABLE

W CLICK
4,/_Y- INDICATOR

/7777

Fig. 1. Block diagram of the ETI click eliminator.

1 rbit,g r' .1 I,

,

Fig. 2. Above are shown the waveforms that illustrate the action
of the circuit when a click has been identified and is to be
suppressed.

LEFT OUTPUT

INCOMING SIGNAL
(INPUT TO DELAY
LINE AND CLICK DET.)

OUTPUT OF
DELAY LINE
(INPUT TO ATTEN.)

uulPUI OF
CLICK DET.

OUTPUT OF
DELAY IC
(ATTN CONTROL)

OUTPUT
OF (ATTER)
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PROJECT: Click Eliminator-

INPUT
AR

INPUT
AL

NOTE:
IC6,7 ARE LF356
IC8,9 ARE 555
D1,2 ARE 1N914
LED1 IS TI L209

Second stage of the
"click detection"
circuitry.

C20
100n

C21
100n

0 +12V

OV

0 12V

C22 R34
220n 22k

RIGHT HAND INPUT
FROM DELAY LINE

OV

R29
47k

IC8

R30
4k7

C17
1n0

R32
47k

R33
100k

C15
10n

LED1

C16
100n

R31
330R

IC9 7

0
+12V

C18
10n

C19
22n

HOW IT WORKS,
CLICK DETECTOR AND ATTENUATOR
CONTROL
Outputs from the low pass filters described
above are passed to comparators IC6 and 7.
The outputs of these IC's are usually high,
but if the level at their inputs exceeds a level
(set by RV3) they will go low. This control is
set such that the comparator will operate
only when a high amplitude click is passed to
IC6 and IC7, the click being of greater
amplitude than the program material.

Another unique characteristic of a click is
that it will appear on both channels simult-
aneously. We therefore pass the outputs of
the comparator IC's to the NAND gate
formed by DI, D2, and R28. The junction of
these components and C14 will be high
unless both the comparator outputs are low.

A negative going signal applied to IC8 via

TO
R38

0V
0

C14 will trigger this IC and illuminate LED 1
the click indicator LED. After X mS the IC's
output will return to its stable state and in so
doing will trigger IC9. This IC controls the
attenuator and will suppress the program
material during its astable state.

ATTENUATOR STAGE
The attenuator is built around an NE570 dual
compandor IC (see data sheet Oct 77 p.59).
The inputs to the IC are at pins 14 and pin 3,
the outputs - with suitable filters - are
taken from pins 10 and 7. Gain control is
achieved by robbing current from the NE570.

As the input to Q1 is taken high, the device
will start to conduct and thus rob the NE570
of current, thus reducing the gain of the
amplifier within the device. The control
action is set up by RV4.

R35
22k

RV4
R36

220n 22k lin
10kC23

LEFT HAND INPUT 1,ANs
FROM DELAY LINE

+12V

R38
4k7

FROM PIN 3 OF IC9

R37
4k7

RV5
100k
lin

1024

/7777

C25 I
100n

Q1

100n

12V

13
14 10

15

16 12

IC10

3

+12V

R39
47k

C28
220ni C26

33p

R40 1C27
47k 33p

OV

NOTE:
1C10 = NE570
D3 = 1N914
01 = BC184

II

C29
220n

1R41
100k

/7777

R42
100k

RIGHT
OUTPUT

LEFT
OUTPUT

/111/ /7777

The signal attenuation stage configured around NE 570 dual
compandor IC.
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BUILD -IT -YOURSELF
TEST GEAR KIT
BASIC SERVICING
INSTRUMENTS WITH

EASY STAGE BY STAGE BUILDING
INSTRUCTIONS - IDEAL FOR THE AMATEUR

MULTI RANGE TEST METER
A general purpose meter covering all usual
ranges of A.C. and D.C. volts current and
resistance measurements

AUDIO SIGNALGENERATOR
New design covering 10Hz to 10K Hz
and yari,able output. Distortion less than
0.01iO/Q Ideal for HIFI Testing.

OSCILLOSCOPE
A basic 3" general purpose cathode ray
oscilloscope for simple testing and
servicing work. Sensitivity 0.3 volts/cm

SEND NOW FOR FREE DETAILS - - - -
To LERNAKITS, P.O. Box 156, Jersey.

Name

Address

SMI

E

.1=1 = rm.
ET! 1 / 79

H B COMPUTERS LTD.
Electronic Components Division
22 Newland Street, Kettering

Telephone: Kettering 0536 83922/520910

BULK OFFERS

STORS PER 10 PER 10

BARGAIN PACKS

1C0

BC107/8/9 £0.55 E7.150
PBC107/13/9 E0.155 E6.50 LM324 (14 KR) E7.00 E51.00
BC547/8/9 £0.75 E11.50 LM55518 DIL) E2.60 E23.00
BC557/8/ 9 E0.75 E6.50 LM741 (8 DIL) E1.50 E15.60
8C212/3/4 E0.75 E6.50
BCI94/ 5 £0.50 E7.00 TANT BEADS
BF199 £1.50 E11.00 0.1, t. 0.2201. 0 4701
5E200 E2.50 E22.00 10 f 35v, £0.75 E5.30
BFY50/1/2 E1.65 E15.00 2.201 35v E0.115 E8.00
TIP31A/2A E3.20 £30.00 4.70135v E1.20 E11.00
TIP41A/2A E4.80 E43.00 100 35v E1.50 E12.00
2N3055 (T03) E4.20 E35.50 220116v E1.60 E12.00
2N370213/4 E0.50 E7.00

HARDWARE

8 pin DIE Socket Et 00 E9 00
01008$ 14 pm DIL Socket El 10 E9 50

1N4001.2/3 1E0.45 E3.110
16ptn DIE Socket E 1 20 E1000
Mtn shdesweches El 50 1200

194004 5 E0.55 E5.00 Mon push to nuke switches
194007 E0.70 £5.00 E1.50 £12.00
194148 E2.20
Zener Diodes 400mW E0.75 E5.50

RESISTORS 1 Watt Carbon Film (Min
Type)

LEDs Single. Values [1.25 per 100
Mixed lots of 100 E10.00 per 1000

0.2 Red £0.50 E8.00
0.125 Red 0.55 E11.00
0.2 Red Flat Sides CQX 10 MICRO PROCESSORS

E1.60 E15.00
0.2 Yellow /Green E1.30 E11.00 Wide range of micro parts stocked Send foi
0.125 Yellow/ Green
0 2 Yellow /Green Flat

E1.30 E11.00 free list or visit our showrooms in Kettering
and get hands on experience of the

Odes CQX11/ 12 E2.20 £20.00 PET2001 and Apple II in stock now

ORDERING DETAILS
VAT: Add high rate to' items Standard rate
to others
POST & PACKING: 30p on all orders
under E5 00 Otherwise free Overseas
please add freight costs and state surface or
au No VAT on overseas or BFPO orders. All
orders sent first class post in heat sealed
Padded bags
DELIVERY: All orders processed on day of
rererpt Goods offered subject to availability

and our conditions of sale Cash returned for
out of stock items
PAYMENT: Cash cheque postal order -
Credit card orders accepted by letter or
telephone
GUARANTEE: All devices are brand new
and full spec No manufacturers fall outs or
rejects. Any faulty items returned in good
condition will be replaced or refunded.
ENQUIRIES: Please enclose a suitable
SAE

DEPT. ETI, 5 STATION ROAD. LITTLEPORT, CAMBS. CB6 1 QE

el. ELY [0353) 860185 [Tues. to Sat.)

ALL BELOW - ADD 8% VAT
IC TEST CLIPS, clip over IC while still soldered to pcb
or in socket Goldplated pins, ideal for experimenters or
service engineers 28 pin DIL El 75. 40 pin DIE E2 00
0, save by buying one of each for E3.50.
MAINST lifThiro&MERS, TYPE 16/300 240V
,nput. 15V at 300mA output El 50 each.
MAWS TWANSFORMEn, TYPE 411/1-60
720 110 20 OV input. 45V at 100mA output, E1.50
each

SLOW-MOTION MOTORS. 120V 50Hr1RPM Size
approir 2 die 11/2 deep with'' spindle. 60p each.
or 2 for E 1 00

VsV ETCMOTORS (Ideal" To( rrodeErnakrTrs. quite
powerful) 50p each
SUBMINIATURE ROT' IIVTWITCHIS
make contacts Sae approx % die 1 deep, 3/16
spincle 50p each
300 BEEMIVETRATIMTF8-1 Brene new. 4 tor 50p
Min. 5pf AIR SPACE TRIMMERS, approx. %
square 3 for 50p
Min. Spf COMPRESSION TRIMMERS. k5
5 / 16 4 for 50p
URGE ELECTROLYTIC PACKS. urantarn range of
large electrolytic capacitors low and high whew, types
over 40 pieces. E3.00 per pack 1+ 121/2% VAT).

ALL BELOW - ADD 8% VAT
MIXED COMPONENT PACKS. Containing resistors,

capacitors. switches. pots. etc All new and hundreds
of items, E2.00 per peck, while stocks lest

' IC AUDIO AMP PCS. Output 2 watts into 3 Min..
speaker. 12V DC supply. sue approx. x 1 45" x
1" high. with integral heatsink. complete with -

E2 00 each
NICAD CHARGER CONVERTER PCB. (Low power

inverter) Size approx 4" x 11/2" x 1- high, 12V DC
supply. 60V DC output, through pot on pcb, for
charging Nicads. etc (ideal for charging portable
batteries from mobile supply) Only needs one
BEY50 / 51 /52 or similar transistor, which can be
mounted direct on the pcb pins on board, fitted with a ,

ster-type heatsink (not supplied). E2.00 each

THE NEW EAGLE INTERNATIONAL CATALOGUE
IS AVAILABLE ON REQUEST containing Audio

FULL RANGE OF BERNARUSrdndlNI ELECTRONICS
iBOOK IN STOCK S A E FOR LIST

DUE TO A CHANGE OF SUPPLIER, OUR STOCK
ALUMINIUM BOXES AND VINYL COVERED
EQUIPMENT CASES WILL SE AS FOLLOWS:

ALI 3
AL2 4
AL3 4
AL4 6
AL5 6
AL6 8
AL7 8

Aluminium Oozes with Lid.
x2 1

x3 11/2

x3 2

x4 2

4 3

46 2
6 3

60p
70p
80p
90p

E1.25
E1.50
Cl 75

Vinyl Equipment Glow
(Blue Vinyl amoral acme wth with Wan

thominium lower owthowa)
BCO 5 2'h VA E1.00
BC I 13 41/2 x2 (2.00
BC2 6 x4 x3/ E2.25
BC3 8 x5/ s2/ E2.50
BC4 10 x x 3 E3.00
BC7 121. x6/" x 5" E325

CASH WITH ORDER, (MINIMUM ORDER £2.00)

PLEASE ADD VAT AS SHOWN
POST PAID (LB( ONLY). SAE WITH ENQUIRIES
CALLERS WELCOME BY APPOINTMENT ONLY

ALL BELOW - ADD 8% VAT
RED LEDs (Min type) 5 for 70p
VIOICON SCAN COILS (Transistor type, but no data)

complete with vichcon base. E6 50 each. Brand new
AEI CS1OB/R MICROWAVE DIODES, up to X -Band,

max noise figure 8 5dB at 9 375GHz, 80p each

DIE-CAST BOXES
SIZE 01111.11,

4.3 e2.3 x 1 2 (III 60 3Ornm)
4.8 x 2.3 x 1 5 (121 x 60 x 38mm)
4.8 x3.8 x1 (121 x 964 25mm)
4.8 s3.8 x2 (121 it 95451mm)
6.8 x 4.8 42 (1714121 x51mm)
4 8 x 3.8 x 3 (121 x 95 x 76mm)
68 44.8 it 4' (171 x 1214101mm)
86 x 5 8 x2 (222x146 x 51mrn)

106 x 6 8 x2 (273x171 x 51mrn)

11.25'
E1.75
52.10
52.41
E3.10
E3.50
E4,47
£4.25
15.30

ALL BELOW - ADD 8% VAT
DUAL 1018 HEATSINKS 1 x 1 x 1/4 with

screw -in clamp,. 3 for 50p.
GLASS BEAD FEEOTHROUGH INSULATORS. solderun

type. overall die 5mm, peck of approx. 50 for 50p
LARGE GLASS BEAD FEEDTHROUGH INSULATORS

as above but 8mm clia pack of approx 50 for 70p
20V RELAYS, PCB mounting type, single pole change

over, 35p each
10 7MHz SSB XTAL FILTERS (2 4kHz Bandwidth) Low

imp type, Carrier and unwanted sdeband 'electron
min -40d8 (need 10 69835 & 10 70165 Mats for
USB /LSB. NOT SUPPLIED) Sae approx 2 x I Jr.

I . EIO 00 each
LOW PASS FILTERS (low imp type). 2.9MHz. small

metal encapsulation, size approx 11/2 x '4 x N
75o each

In car and test equipment etc BPIRALUX Tools for ElectroAlcs enthusiast
- - - list

DECIMAL KEYBOARDS, pressure sensitive type.
when pressed contacts go from O/C to approx. 25
ohms Switches only. no encoders Size approx. 3
3 with large square touch plates 0.9 + Clear, A. B.
Dual Watch. and spare Few only. E2 00 while stocks,
last

ISTORS
BFY51 Transistors. 4 for 60p
BCY72 Transistors. 4 for 50p
BSX20 (VHF osc / mult ), 3 for 50p
BC 107 (metal can) 4 for 50p
BC 108 (metal can) 4 for 50p
PBC108 (plastic BC108), 5 for 50p
BF 152 (UHF amp/mixed). 3 lot 500
293819 Fet . 3 for 60p
BC148 NPN SILICON, 4 for 50p
BC 158 PNP SILICON. 4 for 50p
BAY31 Signal Diodes. 10 for 35p
741CG RCA OP Amps 4 for E1.00
SCRS400V at 3A, stud type. 2 for El 00
TIP2955 Silicon PNP power transistor, 60V at I5A, 90

Watts. Flat pack type. 2 for El 50
GERMANIUM DIODES. spode 30 for 30p
1N41.48 (1N9141diodes 10 for 25P

0E1V03/ 20A lee equipment) E.3.00.
013V03 / 10 (ex equipment). 75p or 2 for El 20.
68H6 (ex equipment). 2 for 50p.
All the above valves are untested, except for heaters,

and no guarantee of percentage of emission is given.
Sorry, no returns.

MULLARD 85A2 85V gt-K811-1-grirTiKINEgleiliria
new) 70o each or 2 for El 20

SAE for ALL BE LOW - ADD 121/2%
4MHz XTAL PACKS (10 assorted mats between 4MHz

and 5MHz) Our selection only El 00 pack
SOLDER SUCKERS (Plunger Type)

Standard Model. E5.50.
Skirted Model. E6 00
Spare Nozzles. 65p each

WELLER WP6OD Mains operated temperature control.
soldering iron E15.00.

SPARE TIPS (for WP60D). Two types evadable TYPE
CC7 (51600) Standard. TYPE AA7 (W60D) Finer tip.
El 60 each.

WELLER TCP2 temperature controlled soldering iron.
and PU 2D power unit (replaces Weller TCP1) Iron +
PSU (30 00 Spare tips CC7 (standard), or K7 (finer
tip( El .50 each

Slider Switches. 2 pole make and break (or can be used
as 1 pole change -over by linking the two centre pins).
4 for 50p

MASTIC PiehlECIIeIXEB. with screw, on rids In
black ABS) with brass newts

Type N81 sop,. 3 x 21/2 X 11/2 45p each
Type NB2 approx 3'A X 21/2 X 11 55p
Type NB3 approx 41/2 x x 11/2 65p each
Type NBA approx 81/2 X 51/2 x B`A El 51./ each
-goer Switches 2 pole makv and break (or can be used

as 1 pole change -over by linking the two centre pins),
4 for 50p

OSMOR 10V REED RELAY COILS (1k ohm coil) to fit
'A reeds (not supplied). 2 for 50p

HE CHOKES wound on 'A x 1 long ferrite.. 4 for
509

VHF CHOKES wound on 6 -hole tubular ferntes. 5 for
40p

VAT
CELESTION 8 x 5 ELIPTICAL SPEAKERS. 20 ohm

3 watts rated. El 50 each + 12 kk96 VAT.
VARICAP TUNERS, Mullard type. ELC1043 05

E5 00
BSR AUTOCHANGE RECORD PLAYER DECKS with cue

device. 33-45-78 rpm. for 7 . 10 . 12 records
Fitted with SC 1 2M Stereo Ceramic cartridge and sty I.
Brand new. E I d 00 + 121/2% VAT

GARRARD AUTOCHANGE RECORD PLAYER DECKS
Model 6.300, with cue device. 33.45.78 rpm for
7 10 12 records Fitted with KS41E1 Stereo
Ceramic cartridge and styli. Brand new, EIS 00 +A'
121/2% VAT

TV LINE LINEARITY COILS Special offer 10 for El 00
TV SCAN COILS, B/ W, to fit 110 degree tubes, Cl 00
TV Plugs (metal type). 4 for 50p
3 -pin Din Plugs. 4 for 50p
Din 3 -pin Line sockets. 15p each

Spe k Skt 2-p n 4 for 30p
Dubdier Electrolytic, 50v F 450V. 2 for 50p
Dubilier Electrolytic,. 10130 F 275V. 2 for 50p
Plessey Electrolytics, 470oF 63V. 3 for 50p
TCC Electrolyhcs. 1000e F 30V, 3 for 60p
Dubilier Electrolytics 5000, F 35V. 50p each
Dubilier Electrolytic,. 5000, F 50V. 60p each
ITT Electrolytics, 68000F 25V. high grade. screw

terminals with mounting clips. 50p each
Resistor PKS approx 300 pieces Vr to 2 watt types

'nixed values. our selection. El 00 each

A RANGE OF CAPACITORS AVAILABLE AT
BARGAIN PRICES. SAE FOR LIST.
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What to look for in the February issue: On sale Jan 5th

TODAYS 100 WATT AMPLIFIER AT

YESTERDAYS PRICES
ETI, Britain's most ingenious
magazine has come up with a
100W mixer amplifier, with
distortion below 0.1% at all signal
levels, S/N ratio greater than
80dB, inputs for four sources,
including one or two disc inputs
as you wish. Somehow or other
the design, by Richard Bekker,
cost less than £50 to build

complete with metalwork.
A complete kit of parts will be

made available and full
constructional details will be
given next month. The unit is
finished to match the five channel
light show presented in the
December issue of ETI.

Crowds are expected to throng
shops early next month -
newsagents are preparing.

BUILD YOUR OWN
VCT

AND FIND OUT
WHAT VCT MEANS

The revolutionary device that will replace the
op -amp.
We got fed up waiting for it to be released.
We did something about it.
We show you how to construct your very
own VCT next month!
Astound your friends!
Confuse your budgie!
Amuse your boss!
No home dare be without its VCT!
ETI brings home the bacon next month!

VOICE SYNTHESIS CRISIS-
MACHINES SPEAK OUT!

Panic in the streets! Women and
children unsafe! Machines can
speak! Prime Minister to go on
steam radio tonight! From our un-
cover agent - Tim Orr - comes
'full details of the invention that
could cause a bigger stir than the

double breasted jacket! Several
methods are in use, and a new unit
is soon to be available which pro-
mises to confound us all.

Speech synthesis is here to stay,
and Special Agent Orr i3 right

SLIDING INTO SYNCH?
OK you guys youse asked for this and now youse
gonna get it, see? Youse bin ringing and hassle us boys
down at ETI to do youse a slide synchroniser so long
now dat the broad on de phone is going bananas see?
So we gotta give it to youse see? Nuffin personal see?
OK?

Articles mentioned
here are in an ad-
vanced state of pre-
paration but
circumstances may
affect the final con-
tents.

SCILLY SCOPE
Make more use of your tele folks! Here is a
unit to make the room pulsate with colour

in time to your hi-fi! Hooks into music
signals to give an oscilloscope type display

on a television screen, in full glorious
colour! What will they think of next?

Pocket calculating machines?

ELECTRONICS TODAY INTERNATIONAL - JANUARY 1979

there in the forefront reporting
back for ETI readers exclusively
next month. If you value your
sanity you cannot afford to miss
this! Thinking people everywhere
will be talking about this - don't
be left out at the dinner table!

NEXT MONTH: COMPUTING TODAY GOES TO 48
PAGES! CAN MANKIND SURVIVE? WILL YOU BYTE
OFF MORE THAN WE CAN CHEW? FIND OUT IN
COMPUTING TODAY NEXT MONTH!

Composer goes SCAMP
An amazing revelation came to the attention of the
British electronics public today. ETI have plans for
an MPU composer! Bach and Handel have been
heard to revolve in their graves at 2000 RPM at this
stunning news! This audacious machine employs a
SC /MP processor and an amazingly low com-
ponent count. All will be finally revealed in the next
issue of ETI, and anyone remotely interested in
music, synthesisers or electronics is urged not to
miss it! A machine that thinks up and plays its own
tunes has to be seen to be believed.
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DISCOVER
LOST

TREASURE!
Super performance true TR /1B machine. Professional tone on /Off method of indication
Utilises the very latest circuitry including a special IC customised to our specification.
reducing quiescent current to < 5mA, lowering total component count (less to go wrong)
and producing a detector of outstanding stability and detection capability. Loudspeaker
operation (padded headphones available 5.50 extra). Shaft and search head angle fully
adjustable. Waterproof search head. You could pay pounds more for a detector as good as
this.
"Shadow" detector - £38.95 + El towards p&p.
"Shadow" kit (pre -wound coils) - £29.95 + El p&p.

Building your own detector? Then we can supply the
hardware 'shell'. Including fully adjustable shaft with handle.
Special clips to mount your own control housing (any box is
suitable) and search head mouldings with adjustable ball
joint hinge. Suitable for any type of detector (BFO-TR-18-PI etc ) including those
published in this and other magazines. As used for our own "Shadow" detector
Supplied undrilled as a kit with full instructions.

Detector "Shell" kit £9.50 + £1 p&p
SPECIAL OFFER To every purchaser of our 'Shell' kit we are giving away a copy of our
publication 'Metal detector design notes' which gives much useful information on many
different types of metal detectors and detection techniques, including TR, IB, BFO. PI, VLF,
Proton Magnetometer, Discriminators. Phase locked loops, Harmonix mixing, hall effect, Off
resonance, Coupled field, Faraday shields, Push button tuning, Legal frequencies, other legal
requirements, how to obtain Home Office approval, etc., etc. Contains many interesting
circuits (including commercial designs) too numerous to list. A wealth of priceless information
much of which has not been published before.

A good all round low cost metal detector 200mm
(8 ) annular search head -gives wide scan with easy
pinpointing. Simple high efficiency B.F.O. circuitry
draws < 5mA, inexpensive battery gives over 100
hours search time. Ferrous/ non ferrous dis-
crimination possible. Extra lightweight. 300 gms
(10.5 ozs) with battery - eliminates arm fatigue,
even for a child The lowest priced metal detector.

ALT3 - £12.95 + El towards p&p

Build it yourself. Very detailed manual - ideal for a
beginner as a first project (must be able to solder).
Pre -wound search loop and tuning coil, absolutely
everything supplied except tools and battery. The
least expensive way of buying. The parts bought
separately might cost you more, certainly it'd take
more time. Makes a great present for a younger
brother. etc. (buy it for hire - use it yourself!)

ALT3 (kit) - £9.95 + £1 towards p&p

9111111904.

Stethoscope adaptor for the ALT3. Converts the earpiece
(supplied with detector) to two ear listening More
comfortable - cuts down background noise 85p post,
paid

All

DUALITY NOTE. All Altek detectors use high grade epoxy/glass roller tinned boards. Some manufacturers still
use plain copper which quickly corrodes in damp weather. All Altek detectors are Home Office approved. Phone
in your credit card number now (24 hour answering)

Mail rder ord lease Callers ointment

Altek Instruments
Dept.ETI 1 Green Lane
Walton -on -Thames Surrey

to or Ph.n

flees include VAT

Now !!

(093 22)
44110

ANYTIME !
ELECTRONICS TODAY INTERNATIONAL - JANUARY 1979



FEATURE

BORIS IN CHECK
There are quite a few chess machines lying around the shops these days, and this one
has a reputation for being one of the best. Armed with his "Best of Spassky Volume 2"
Ron Harris went to check it out.

BORIS is a multi -level chess machine with the discon-
certing ability to comment on its opponent's (your)
moves. The level of its analysis is set by the user who
determines how long BORIS may consider its reply.
Thus a tyro may set the machine to minimum time to
begin with, and steadily advance the machine as he
improves.

Present Arms
The presentation of the machine is excellent. The
electronics consist of an F8 based system accessed by a
16 (multi -function) key array and interfaced to the
outside world by a display consisting of eight alpha
numeric devices. These are packed into a very smart
wooden case which also holds the mains adaptor and
chess pieces. A board is also provided, but is of a
standard which suggests it is included out of duty rather
than devotion. Alas, the chess pieces fall into this
lamentable category also, but improvements are now
being made by the importers, and the quality of
replacements is much higher.

ELECTRONICS TODAY INTERNATIONAL - JANUARY 1979

On the two units we were able to examine the mains
adaptor terminates in a two pin American 'hi-fi' type of
plug - which now fails BS of course. This is moulded
into the adaptor body and makes life very awkward for
the buyer. At first glance there is no way of getting mains
into BORIS aside from wrapping wires around them.
DANGEROUS. The importers must look into this very
quickly. We are assured they are doing so - let us hope.

In the meanwhile I would advise purchasers to take a
trip down to good ole Woolies and make off with one of
their shaving adaptor plugs, into which BORIS's adaptor
will neatly plug. 240V AC is a poor opening gambit in
any game.

Getting Rooked ... and Pawned And ...
Using this machine is both simple and interesting. The
keyboard sets up your move on the display - which is
also showing elapsed time - and the ENTRY key
presents it to BORIS for reply.
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BORIS exposed to the world!

Once he's thinking about, the display flashes at 1 Hz,
the timer counts down the time allotted to BORIS and
the various moves he's cogitating appear on the display,
settling finally at time 00 seconds. The display then
counts down your time - but there's no penalty for not
playing inside the time limits you've imposed on BORIS.

If for some reason (like cheating) you wish to alter the
board at any time during a game, pressing RANK
displays the contents of each row of the board using a
very ingenious symbols set. The keyboard now creates
or destroys pieces as required. Korchnoi could have
done with that in his armoury. This makes correcting
errors very easy.

Use of the RANK key while BORIS is having a think
lets you watch the pieces moving around in his head(!?).
Hypnotic.

Alpha -numeric Big Mouth
Undoubtedly the first thing to impress about BORIS has
nothing to do with his chess abilities. It's his big mouth.
Exactly how many comments his PROMs contains is
anyone's guess - the importers Optimisation aren't
saying - but we counted 47 in two evenings of chess,
and I don't think we got them all!

The comments appear in the eight displays and are
clocked along right to left at about 2Hz. At any position
on the board the program limits BORIS to a shortlist of
appropriate comments, and a 'random' choice is made
amongst them - or indeed not to comment at all.
Saying nothing is the most likely choice of all, which
means that the sayings do not always appear and so do
not become boring with repetition.
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Play It Again BORIS
Once in play BORIS is a fair match for most people. On
its basic level the machine plays a good beginner's
game, and will find most things you leave lying around
the board. Responses differ sufficiently even at this level
to make 'psyching out' difficult. The biggest drawback
of BORIS's chess is his passion for exchanging pieces.

Being cowards we started at this level to see what he
could do. The first comment we got was 'AWFUL' to our
opening move. Frightening! From here we kept in-
creasing the time BORIS had to think about his answers.
At five minutes he was winning consistently, and at two
it's a long, long struggle to get him to lie down and die!

from to

Ei>-INMENN>-1P-1
hrs min sec

The symbols BORIS uses to identify the chess pieces. Shown
here is the back rank of the white men. The black appear upside
down so you can tell which men are which. Pawns appear as
triangles.
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FEATURE: Boris

Below: BORIS in play at the computer chess championship
recently. He finished second to a prkate program.

We're only average chess players ourselves and so
passed the infernal pawn -pusher onto a club standard
player to get his comments.

On the longer response times, five minutes upwards,
he considered BORIS a good opponent - and of course
wouldn't admit how often he'd lost! Certainly everyone
who had a game against him considered BORIS enter-
taining - the comments really do seem appropriate at
times.

For example, in the middle of a game with BORIS
hard pressed and the telephone ringing - I NEED LESS
NOISE appears! Coincidence but fun all the same. One
move away from being checkmated and he asks READY
TO RESIGN? The classic must be after losing a queen to
a knight fork - WHOOPS!

Conclusions
All in all then BORIS can be confidently recommended to
anyone interested in the game of chess. It can play a
good game, and entertain while doing so. It is very
difficult indeed not to think of the machine containing an
(evil) little elf - a grand master type elf '- plotting
against your every manoeuvre, and unleashing sarcastic
comments where possible. A definite winner. EFT

Our thanks to Kramer and Co for their assistance in the prepara-
tion of this article - they lent us a BORIS! (They also supply to the
public!)
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Ol.lteliOrtintOri

25p UK/BFPO Postage. Most orders
enquiries please. MINIMUM ORDER

schools, etc. (Minimum invoice charge
Wholesale list now available for

wanted.

All prices quoted include VAT. Add
despatched on day of receipt. SAE with
VALUE £1. Official orders accepted from
£5). Export/Wholesale enquiries welcome.
bona -fide traders. Surplus components always

BUY A COMPLETE
RANGE OF

THE NEW 1978-9
GREENWELD
CATALOGUE

COMPONENTS AND FEATURE
Discount

S INCLUDVouchersE:

* 50p

THESE PACKS WILL
* Quantity prices for bulk buyers
* Bargain List Supplement

HELP YOU
* Reply Paid Envelope
* Priority Order Form

* SAVE ON TIME -No delays in * VAT inclusive prices

waiting for parts to come or shops to
Price 30p+ 15p Post

open! HEAT SINK OFFER
* SAVE ON MONEY - Bulk buying Copper TO5 sink 17mm dia x 20mm 10 for

means lowest prices - just compare
with others!

40p. 100 for £3: 1,000 for E25.

* HAVE THE RIGHT PART - No 74 SERIES PACK
guesswork or substitution Selection of boards containing many dif -
necessary! ferent 74 series ICs 20 for Et 50 for

ALL PACKS CONTAIN FULL SPEC. BRAND £2.20: 100 inr £4.
NEW, MARKED DEVICES - SENT BY
RETURN OF POST. VAT INCLUSIVE

TMS4030 RAM
4096 bit dynamic RAM with 300ns access

PRICES. time; 470ns cycle time; single low capacit-
K001 50V ceramic plate capacitors. 5%. 10 ante high level clock i/p; Fully TTL compat-
of each value 22pF to 1000pF. Total 210, ible; Low power dissipation. Supplied with
£3.35 data £2.75.
K002 Extended range, 22pF to 0.1a F. 330
values £4.90 MISCELLANEOUS ICs
K003 Polyester capacitors. 10 each of these Supplied with data if requested. MC3302
values: 0.01. 0.015. 0.022, 0.033, 0.047. quad comp. 120p; 710 diff comp. (7099)
0.068, 0.1, 0.15, 0.22, 0.33, 0.47a F. 40p; ZN1034E precision timer £2.25;
110 altogether for E4.75 LM711 Dual diff comp 65p; LM 1303 dual
K004 Mylar capacitors, min 100V type. 10 stereo pre -amp 75p; MC1469R voltage rag
each all values from 1000pF to 10,000pF. £1.50; UPC1025H audio £3.50; 575C2
Total 130 for £3.75 audio £2.88; TDA2640 audio £2.92;
K009. Extended myfar pack. Contains all TBA810S audio 70p; SN75110 dual line
values from 1000pF to 0.470F. Total 290 driver 70p; MC8500 CRCC gen POA.

capacitors to £11.25
K005 Polystyrene capacitors, 10 each value
from 10pF to 10,000pF, E12 Series 5%

OSCILLOSCOPES
We have available from stock the following
SCOPEX models: 4010A - DC-10MHz,

1 6 OV. Total 370 for £12.30 10mV sensitivity; Stab. power supplies,
K006 Tantalum bead capacitors. 10 each of .
the following: 0.1, 0.15. 0.22, 0.33, 0.47,

Dual beam; 3% accuracy. Excellent value at
£214 inc. 'VAT and carriage. 4S6 - DC -

0 68, 1. 2.2, 3.3, 4.,. 6.8, all 35V;
10/25, 15/16 22/16 33/10 47/6 iv6MHz; 10mV sensitivity Ideal portable

scope. Solid state circuitry. All for £150 inc
100/3. Total 170 tants
K007 Electrolytic capacitors 25V working,

VAT and carriage.

small physical size. 10 each of these popular RESISTOR PACK
values: 1. 2.2. 4.7. 10, 22, 47. 1001F. Carbon film 5% mostly 'A W, few 1/2W
Total 70 for £3.50 resistors. Brand new but have pre -formed
K008 Extended range, as above, also leads, ideal for PC mntg. Wide range of
including 220, 470 and 1000a F. Total 100 mixed popular values at the unrepeatable

for £5.90 price of E2.50 per 1.000; £11 per 5,000.
K021 Miniature carbon film 5% resistors, DIN SOCKET OFFER
CR25 or similar. 10 of each value from 1 OR 2 pin switched speaker socket. PC mntg; 5
to 1M, E12 series. Total 610 resistors pin 180° PC mntg. or chassis mntg. (clip
£6.00 fix). All the same price, any mix: 10 for 70p;
K022 Extended range, total 850 resistors 25 for £1.50; 100 for £5.50.
from 1R to 10M £8.30 PUSH BUTTON
K041 Zener diodes, 400mW 5% BZY88.
etc. 10 of each value from 27V to 36V, E24 SWITCH BANKS
series. Total 280 for £15.30 Lots of diff types illustrated in Bargain List

K042 As above but 5 of each value £8.70 No. 6 - send SAE for your copy.

STEREO AMPLIFIER RELAYS
W847 Low profile PC mntg 10x 33 x 20mm

CHASSIS £5.50 6V coil, SPCO 3A contacts 93p.
Complete and ready built. Controls. Bass,
treble. volume/on-off, balance. 8 transistor

W832 Sub. min type, 10 x 19 x 10mm 1 2V
coil DPCO 2A contacts £1.15.

circuit gives 2 watts per channel output. Just W701 6V SPCO 1A contacts 20 x 30 x
needs transformer and speakers for low cost 25mm. Only 56p.
stereo amp. Suitable metal cabinet (VV374) W817 11 pin plug in relay; rated 24V AC,
£2.00 - or buy the amp, case and trans- but works well on 6V DC. Contacts 3 pole
former for E10,00 and get DIN speaker c/o rated 10A. 115p.
sockets and knobs free', W819 12V 125OR DPCO 1A contacts. Size

AMPLIFIER KIT £1.75 29 x 22 x 18mm mM. plug-in type 72p.
Mono gen purpose amp with tone and W839 50V ac (24V DC) coil. 11 pin plug-in
vol. /on -off controls. Utilizes sim. circuitry to type. 3 pole c/o 10A contacts. Only 85p.
above amp. Output 2W into 8 ohms. Input W846 Open construction mains relay. 3 sets
matched for crystal cartridge. 4 transistor 10A c/o contacts. £1.20.
circuit. Simple to build on PCB provided. Send SAE for our relay list - 84 types listed
Can be either battery or mains operated. (For and illustrated.
mains powered version add £2.20 for I

suitable transformer). Blue vinyl covered LOW COST PLASTIC BOXES
aluminium case to suit (VV372) £1.30. Made in high impact ABS The lids are

retained by 4 screws into brass inserts. In-
BC1828 OFFER terior of box has PCB guide slots (except

Special Offer for quantity users. 1k .035 + V219).
VAT; 5k .032 + VAT. Price negotiable on V210 80x62x40mm black 58p
10k + approx. 801, available. V213 100x75x4Omm black 72p

PC ETCHING KIT MK III
Now contains 200 sq. ins. copper clad

V216 120x100x45mm black 86p
V219 120x100x45mm white 86p

board. 11b. Ferric Chloride. DALO etch -resist DIODE SCOOP!!!
pen, abrasive cleaner, two miniature drill We have been fortunate to obtain a large
bits. etching dish and instructions E4.25. quantity of untested, mostly unmarked glass

silicon diodes. Testing a sample batch
EDGE CONNECTORS revealed about 70% useable devices -

5 pecial purchase of these 0.1" pitch signal diodes. high voltage rats and zeners
double -sided gold-plated connectors en- may all be included. These are being offered
ables us to offer them at less than one-third at the incredibly low price of E1.25/1.000
of their original list price! - or a bag of 2,500 for £2.25. Bag of
18 way 41p; 21 way 47p; 32 way 72p; 40 10.000 £8. Box of 25,000 £17.50. Box of

way 90p. 100.000 £60.
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ASSEMBLED LATCHED COUNTER MODULES

SIX DIGIT TTL COUNTER MODULE

Our range of Industrial 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 debugging Mlle Each
module uses a set of red LED displays. and features a single in -line plug and socket Instructions are provided
For full details please send for Catalogue

Part No Built

TTL

Pen No Kit Pad No

CMOS

Built Part No Kit

1416
41141
64147

4E1-454
715-484
293-454

[I 322 528-412 C18.52
[2335557412 [I 7.98
C33.711 721-412 025.88

I 11554811 £11.92
512-544 02233
393-548 £3.31

548-475
1119-470
191-470

[10.42
E11.11
E25.85

NEW PRICES AND SOME NEW CMOS ADDITIONS
If you need your CMOS by reruns - buy it from SINTEL

C D4000 0.15 CD4027 0.44 C04051 0.82 CD4086 0.64 C D40182 1.40
004001 0.17 CD4028 0.77 CD4052 0.82 CD4089 1.39 CD40192 1.40
CD4002 0.17 CD4029 1.03 CD4053 0.82 CD4093 0.80 CD40193 1.40
CD4006 1.04 CD4030 0.50 CD4054 1.04 CD4094 1.69 CD40194 1.19
CD40C7 0.18 C04031 2.00 CD4055 1.15 CD4095 0.94 CD40257 1.45
CD4008 0.87 CD4032 0.58 CD4056 1.15 CD4096 0.94 CD4502 0.51
C04009 0.50 CD4033 1.25 004059 4.29 CD4097 3.35 CD4510 1.01
CD4010 0.50 CD4034 1.71 CD4060 1.00 C04098 0.98 CD4511 1.25
CD4011 0.18 CD4035 1.05 CD4063 0.98 C04099 1.66 CD4514 2.47
CD4012 0.20 CD4036 2.58 CD4066 0.55 CD40100 2.50 CD4515 2.82
CD4013 0.43 C04037 OEN CD4067 3.35 CD40101 1.81 CD4516 1.01
CD40 14 0.53 CD4038 0.911 C04068 0.20 C040102 2.13 CD4518 0.57
CD40 T5 0.53- CD4039 2.78 C04069 0.20 CD40103 2.13 CD4520 1.04
C0401 6 0.45 CD4040 0.97 CD4070 0.46 CD40104 1.10 CD4527 1.43
CD4017 0.79 CD4041 0.75 CD4071 0.20 CD40105 1.06 CD4532 1.21
004018 0.83 CD4042 OEN CD4072 0.20 CD40106 0.82 CD4555 0.78
C04019 0.50 CD4043 0.88 CD4073 0.20 CD40107 0.58 CD4556 0.78
C04020 1.11 C04044 0.84 CD4075 0.20 CD40108 5.35 MC14528 0.93
CD4021 0.00 C04045 1.28 CD4076 1.17 CD40109 1.03 MC14553 4.43
CD4022 0.82 CD4046 1.20 CD4077 0.39 C040160 1.18 IM6508 8.05
C04023 0.15 CD4047 0.85 CD40 78 0.20 CD40161 1.19
CD4024 0.70 CD4048 0.50 CD4081 0.20 CD40162 1.15
CD4025 0.20 CD4049 0.50 1CD4082 0.20 CD40163 1.19
CD4026 1.55 CD4050 0.43 C04085 n 64 CD40181 3.40

- - For our full range of components send for Free Catalogue
_ .

Our offices are at Chapel Street, Oxford, but please do not use this as a postal aooress.
PRICES VALID UNTIL 31st MARCH. 1979

OFFICIAL ORDERS ARE WELCOME from Companies. Govt. Depts. Nam Inds.. Univs. Polys.
ORDERS: C.W.O add VAT® 8%+35p p&p'TELEPHONE and CREDIT (Invoice) ORDERS add VAT 48% + 60p
p&p minimum charge (the 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 Fur Export postage rates on heavy dams - 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 p.m. (Mon. -Fn.) will be
despatched on the same day by let Class Post (some heavy
Owns by parcel post) and our stocking is good. Private
customers should telephone end pay by giving their Access or
Barclaycard number, with a minimum order value of E5.
Official orders, no minimum.

SINTEL

LISTEN TO THE SECRET
WORLD OF PLANTS

As featured on Horizon, Nationwide, Radio and Worldwide Press

FIRST TIME IN THE U.K. IN KIT FORM, THE
REVOLUTIONARY CONCEPT OF A BIOLOGICAL
AMPLIFIER AND SOUND SYNTHESISER IN ONE

UNIT, THE AMAZING

Bio Activity
Translator

* Experience the unique musical form
of plants

* Hear the beautiful patterns of sound
- created by their natural response

* Compare house plants reactions to
people - with the distinct tunes of
those outside

* Easy to operate. internal speaker and
batteries

Activity Trans The naturally generated bio electrical
potential across a plant leaf is picked up
by 2 carbon foam electrodes. When
amplified and filtered, a VCO, VCA and
other exclusive synthesiser circuits are

programmed by the control voltage from the plant to produce tracking
sequences of notes. These follow in pitch, rhthym and volume the ever
changing signal from the plant.

The Kit includes 6 I.C.s, 3 transistors, all high quality components, tinned and
drilled fibreglass p.c.b., loudspeaker and comprehensive assembly instruc-
tions Also included is a free case, ready punched, with wooden end cheeks
and stick -on silk-screened front panel for a really professional finish. Runs on 2
41/2 -volt batteries (not supplied).

SPECIAL INTRODUCTORY OFFER INCLUDES FREE CASE
KIT £19.90 ASSEMBLED AND TESTED £27.50 Pa;,7=

Allow 21 days for delivery OFFER ENDS DECEMBER 31, 1978
JEREMY LORD SYNTHESISERS

52 BECMEAD AVENUE, LONDON SW16 1VQ

Ladies
LCD
Watch

ETI

. and don't you ever say we don't listen to you again! Ever
since we first did a gentlemans watch, we have been dealing
with a constant never ending stream of requests for a ladies
model. Well at long last we can claim to have done something
about it!

It wasn't easy arranging this sort of price on a product this
good - but ETIs done it again! The watch is small enough to
look good on the prettiest wrist, and accurate enough to satisfy
the most fastidious. Normal display shows time of course, with
both date and seconds available on a push of a button. A
backlight is also included.

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

F9.95
Inclusive of VAT and Postage

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

To:

u Ladies LCD Watch Offer
11 ETI Magazine

25-27 Oxford Street
London W1 R 1 RF

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

.m1

H Name

fW
Address

Please allow 14 days for delivery.
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MARKET PLA
Digital Alarm

Size: 105mm wide 115mm deep x 55 mm high.

THIS IS THE THIRD digital alarm clock that we are offering (we
regret the earlier versions are no longer available). We have sold
thousands 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 -1 100 is designed for mains operation only
(240V/ 50Hz) with a 12 hour display, AM /PM and Alarm Set
indicators 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.

C8-95
Inclusive of VAT and Postage

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

To:

Hanimex Alarm Offer
ETI Magazine
25-27 Oxford Street
London W1R 1RF

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

Name

Adress

Please allow 28 days for delivery

LCD
Watch

New low price!

04

The enormous numbers involved in ETI offers has
enabled us to arrange a real bargain - a full spec LCD
watch with adjustable metal bracelet for under half the
going rate.

This watch gives continuous display of hours and
minutes press the button once and you'll get the date
(American style). After a couple of seconds the display
automatically reverts to time but if you press again you'll
get a continuous seconds display.

Press another button and you get a back light,
enabling you to see the display in the dark. Setting, or
resetting is simplicity itself and a 'hold' facility allows
you to set the watch spot on. The accuracy is mag-
nificent, as with all the current range of digital watches
and battery life is well in excess of a year.

CE3.95
(Inclusive of VAT and Postage)

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

To:

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

Please find enclosed my cheque/PD for £8.95 (made payable to
ETI Magazine) for my LCD Digital Watch.

Name

Address

Please allow 14 days for delivery
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your soundest connection in the world of components

LOW POWER SCHOTTKY and TTL CMOS
LS LS LS

7400 .13' 19' 7476 .30' .29' 74170 1.85' 1.65' 4000 .15' 4077 .21'
7401 .13' 19' 7478 .29' 74173 1.41* .88' 4001 .16' 4081 .21'
7402 .15' .19' 7482 74174 1.01' 1.05' 4002 .16' 4082 .21'
7403 .15' 19' 7483 .75' 74175 .81. 1.05' 4006 .92' 4085 .92'
7404 .15' .21' 7485 1.15' .88' 74176 1.01' 4007 .18' 4086 .92'
7405 .11' .21' 7486 .25' .29' 74177 1.01' 4008 .92' 4093 .51'
7406 .29' - 7489 2.80" 74180 1.01' 4009 .54' 4099 1.51'
7407 .25' - 7490 .34' .82' 74181 2.21' 2.99' 4010 .54' 4502 .92'
7408 .17' .19' 7491 .73' 105' 74182 .81' 4011 .18* 4508 2.46'
7409 .17' .19' 7492 .46' .75' 74184 1.81' 4012 .18' 4510 1.07'
7410 .15' .19' 7493 .34' .85' 74185 1.52' 4013 4511 .98'
7411 .25' .19' 7495 .54' 74188 2.97' 4014 .92' 4514 2.70'
7412 .18' .19' 7496 .87' 1.85' 74189 3.17' 2.25' 4015 .92 4515 2.70'
7413 .27' .40' 74107 .27' .35' 74190 1.21' .75. 4016 .43' 4516 1.07'
7414 .71' .79' 74109 .35' 74191 1.21' .75' 4017 .81' 4517 4.10'
7415 .19' 74112 .35' 74192 1.21' 1.55' 4018 .92' 4518 .95'
7416 - 74113 .35' 74193 1.21' 1.85' 4019 .56' 4521 2.54'
7417 - 74114 .36' 74194 1.21' 4020 .92' 4522 1.89'
7420 .16' .19' 74121 74195 1.01' 1.05' 4021 .92' 4526 1.89'
7421 .19' 74122 .50' .75' 74196 1.1r 1.05' 4022 .92' 4528 .92'
7422 .19' 74123 .80' .7" 74197 1.18' 1.05' 4023 .18' 4534 7.12'
7423 .25' - 74124 1.25' 74198 1.81' 4024 .65' 4536 3.74'
7425 .25' - 74125 .39' 74199 1.81' 4025 .18' 4543 1.62'
7426 .25' .19' 74126 .51' .39' 74221 .99' 4026 1.84' 4553 4.53'
7427 .39' .19' 74132 .7r .65' 74240 .25' 4027 .51' 4566 1.51'
7428 .21' 74133 .19' 74241 2.25' 4028 .70* 4583 1.02'
7430 .111. .1r 74136 .39' 74242 2.25' 4029 1.18' 4585 1.07'
7432 .25' .25' 74138 .55' 74243 2.25' 4030 .58'
7433 .28' 74139 .55' 74247 .95' 4032 1.0$' LC. Sockets
7437 .25' .25' 74141 .78' 74248 .55' 4034 1.85' OIL (Team)
7438 .25' .25' 74145 .75' 1.05' 74249 .95' 4035 1or 8pm .10'
7440 .17' .1r 74147 1.55' 74251 .83' 4040 .92' 14pin .12'
7441 .70' - 74149 1.3r 74253 4042 16prn .13'
7443 .50" .55' 74150 1.011. 74257 .99' 4043 .51' 18pin .18'
7445 .60' - 74151 .67' .ss- 74258 .sr .4046 1.08' 20pin .20'
7446 - 74153 .67' 74259 1.50' 4049 .43' 22pin .24'
7447 .87' 74154 1.31' 1.35' 74266 .38' 4050 24pin .29'
7448 .18' .87' 74155 .78' 74273 2.25' 4051 .81' 28pin .30'
7449 .87' 74156 .67' .78' 74279 AS' 4052 .81' 40pin .44'
7450 - 74157 .87' .55' 74283 .99' 4053 .81'
7451 .19' .19' 74158 .52' 74290 Jr 4054 1.29' Wks Vamp
7453 .19' - 74160 1.2-1' .99' 74293 .83' 4056 1.48' Elpin .

7454 .19' 74161 1.21' .65' 74395 1.05' 4059 8.15' 14pin .34'
7455 .19' 74162 1.21' 1.85' 74298 1.25' 4060 1.24' 16pin .37'
7460 - 74163 1.21' 85' 74365 .51' 4066 18pin
7470 .27' - 74164 1.08' 1.15' 74366 .51' 4068 .21' 20pin .66'
7472 .2r - 74165 78' 74367 .51. 4069 .21' 24pin
7473 .25' 74166 1.02' 74368 .51' 4070 .21' 28pin .65'
7474 .25' .29' 74168 1.85' 74386 4071 .21' 36pm 95'
7475 .44' .43' 74169 1.85' 74670 1.85' 4072 .21' 40pin 1.05'

DEPT ETI 1, 56 FORTIS GREEN
ROAD, MUSWELL HILL, LONDON. NIO 3HN
TELEPHONE: 01-883 3705

BITS and PIECES
Stet& RAM's
2102A (350ns)
21024.2 (65Ons)
21114.1 (500ns)
21124.2 (250ns)
21 L02 (350ns)
MM5257 (TMS4044)

'2114 (450ns)
6810

Chosen* RAM
4116
CPU's
8080
6800
9900
E -Prom's UV
170240
27080
TriState Buffers
81LS95
811.596
81LS97
81LS98
74365
74366
74367
74368
Buffers
8726P
8T28P
8T95P
8796P
8797P
8798P
Interface
8212
8216
8224
8228

OPTO
125 1+

TIL209 Red X .15'
T1121 2 Tel X .20'
111216 Red X .20'
711232 Gre X .20'
X - High Brightness

I .C.'s
I+ 17-63 64+
1.05' .95'
1,29' 1.15' 1.08'
2.46' 2.19' 2.05'
2.14' 1.90' 1.78'
1.07' .96' .88'
8.10' 7.19' 6.75'
8.10' 7.19' 6.75'
3.50' 2.97' 2.52'

8251 5.97'
12.75' 8253 8.10'

8255 5.51'
5.95' Regulators

42.50' 741PO.SI I OsOmik

5.7. 5v, 6v. 8v, 12v & 15v
;8'7% All 30p. each

(POS) 500mA
.75. 78M series
..,s. 5v. 6v, 8v. 12v. 15v 20v & 24v
.78' All 60p. each
y.. -(NEG) 500mA

7946 seders
5v. 6v. 8v. 12v. 15v 20v & 24v

is. All 85p. each
+(POS) IA
78 series
5v. 8v, 12v. 15v. 18v & 24v
All 85p' each
-(NEG) 14;if', 79 series

. 5v. 8v 12v 15v 18v & 24v
1.49' II E1.00' each

uA723 (DIL)
2.21' 1200 1.99'
2.35' LM304H 2.40'
3.59' LM323K 8.25'
5.5r LM325N 2.60'

107
10'
.18'
.18'

50+ 100+
.10' .09'
16'

.16'

.16'

01.747 NA741
4 for E6.00° 5 for E1.00

TIL220
111224 Yet X
TIL228 Red %
TI1234 Gre X

NE555
4 for 0.00*

LM326N 2.60'
LM345K 8.10'
1129/30/31 .85'
CA3080 .75
CA3130E .90
CA3140E .37
LM301AN .30
Lfv1324N .73'
LN1348N .99
LM38ON .97
LM381N 1.73
LM382N 1.33
LM3900N 65
LM3909N 70'
SN76001N 1.02
SN76003N 2.32
SN76013N 1.55
SN76023N 1.55
T84810AS .90
TC4940 1.75
ZN414 .90
ZN424E 1.35
ZN425E 3.78'
ZN459CT 3.54
ZN10346 2.03'
ZNI040E 6.43'
ZNA116E 6.75'

The dams shown in this adven are
lust a small selection taken from
our new 78 /79 Catalogue which
is now available. It contains
everything from Resistors to the
latest in Micro -processors. Don -t
delay order your copy today. The
price is only 40p (int 45p
vouchers)

1+ 10+ 50+
.16' .125' .125'
.23' .21' .195'
.23' .21' .196'
.23' .21' .195'

100+
.11'
.17'
.17'
.17'

TI1209 111220
10 for E1.00` 8 fOr El. 00-

V A T inclusive pnces '8% others 12.5%. Export Customers deduct V.A.T. 2/27 front  1/ 9 from others.
Postage end Packing 25p. Trade end Export Inquiries most welcome. Hours 9.00 om.-5.00 p.m.
Now evadable our ORDER -RING be.. (um phone your order through with your Access or Barclaycard number and providing the order is received by 3.00 p.m. the components will
be despatched the same day (min tie. order E5.00)

FIDELITY

PRICE £199
Inc VAT P&P

Callers welcome

CHESS CHALLENGER° "10"
"It's You Against the Computer"

Are YOU good enough
any of the following 10

LEVEL

1. Beginner
2. Intermediate
3. Experienced
4. Advanced
5. Superior

to challenge the CHALLENGER' in
levels .. and WIN??

AVERAGE
RESPONSE TIME

5 Seconds
15 Seconds
35 Seconds

1:20 Minutes
2:20 Minutes

6. Mate In Two (2 move
puzzlers)

7. Postal Chess (For games
by mail only)

8. Expert
9. Excellent

10. Tournament Practice

60 Minutes

24 Hours
11 Minutes
6 Minutes
3 Minutes

In addition to its superb playing ability, look at these features: I. Ten
Levels of Play: From beginner to expert including "Mate in Two" and

Chess by Mail. 2. Levels Changeable During Game: Change from level 1 to
any level through 10 at any time on any move. 3. Random Computer Responses

Vary Every Game.4. Selection of Legal Offense or Defense: Play from the bottom of the
board or the top of the board. Choose either black or white. 5. Does Not Permit Illegal Moves:

Never makes an illegal move according to all the rules of Chess. 6. Position Verification by Corp -
outer Memory Recall.7. PlaysOpening Defenses From Chess Books,i.e. Sicilian, French, Ruy Lopez,

Queen Gambit Declined. 8. Analyzes as many as 3,024,000 board positions.9. Audio Feedback: SingleTone
each time you press a key, DoubleTone when computer responds. 10. Problem Mode: Establish your own
chess positions and watch the computer react. 11. Override Key to Make Multiple Moves: Make two, three,
or more moves before the computer responds. 12. Add or Subtract Pieces During Game: Put back the piece
you lost by override or take away the computer Queen for a more even game. 13. Pawn Promotion to
Selected Piece: Promote a Pawn to a Queen automatically, or select a Knight or another piece instead.
14. En Passant Capture: The computer captures legally or accepts your legal capture. 15. Castling.

Numerous other features,including a solid walnut case. 13 x 8 x 11/2s inches high, with a deluxe simulated
leather and brushed gold foil playing surface; large t/2 inch LED Display; and hand carved solid wood, mag-
netized French Chess Pieces.

Callers welcome

STRATHAND
44 ST ANDREW'S SQ, GLASGOW G1 5PL 041-552 6731

Tel. order welcome with Access and Barclaycard

BARCLAYCARD
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NEWS

audiophile                    
What would you say if we told you about a cartridge which has a totally new stylus
shape, a new improved magnet structure and revolutionary two part cantilever
system - and a new radically different method of controlling operating conditions? It
is all true, and its been around a few months too! Ron Harris took his time getting to the
V15 Mk.4 - but found it worth the wait!

IT HAS BEEN some time now since the launch of the
V15 IV from Shure, and by now I hope all the fuss has
died down. Never has a product been rumoured to
appear for so long, and met with such polarised
comment when it did. In the meanwhile since the release
the cartridge has slowly gained ground, and now would
appear to be highly regarded in all but the most partisan
anti -moving -magnet circles.

Changes By Design

There is a lot in this design to interest the engineer, so
let's consider that aspect first. The criteria to be met
were to produce a cartridge which performed as close to
perfection as possible under ideal conditions, and which
went some way to creating those conditions.

The ambition I applaud!
Naturally these days computer analysis of just about

anything numerically expressable was undertaken -
and quite right too! Everything down to body size and
mass were considered, and then more models set up to
attempt to blend the whole design successfully. (I don't
think it would be an outrageous suggestion to make that
the SME Series III was used as the optimum arm in all
these cavortings.

The new features to come out of of all this are a
dynamic stabiliser and it's not just a brush, a new
cantilever assembly, a new stylus shape, and a static
reduction system. In addition the effective mass of the
dynamic system has been lowered significantly.

Tipped For Shape

Shure have decided, somewhat bravely, to go it alone
and produce a new stylus profile. The reason is they
wanted lower distortion but without sacrifice of low
wear and trackability in the process.

Any design for a stylus must include consideration of
such factors as the actual groove itself, tip mass,
manufacturing cost, record wear etc etc.

As you can see from the diagram the end result of
Shures endeavours is a long contact profile, basically a
hyperbola from the front, termed a hyperelliptical
design. Its actual contact radius is around 38 microns,
while its tracing radius (parallel to groove tangent) is
smaller than other types. The compromise does appear
to offer advantage over other types, right enough.

SECTION
"B B" VIEW IN

kir-- DIRECTION "A"

Left: a conventional
elliptical stylus pro-
file, as used in the
earlier V15/III, and
right, the new
hyperelliptical prfile.
The "footprint" (black
oval) is longer and
narrower than in the
conventional profile.

SECTION
"B B ,"

VIEW IN
DIRECTION "A"
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Magnetic Heart

The cantilever assembly is always the first section to
come under scrutiny whenever a cartridge is to be
improved, (just shows what improvements could be
made if you ask me!) and it has not escaped this time.

After much playing with computers and trading off
advantages against system requirements, Shure put
themselves some prototypes together and carted them
off for listening tests. Measurements, mathematical
models and ears later a telescopic two element design
emerged as the overall best solution, and was duly
adopted.

Part of the reason for this is vibration control -
presumably to supress resonances excited by dynamic
stresses - and this is assisted by an elastomer damping
device. The earlier M24 featured something like this,
but not so sophisticated apparently.

The magnet itself is of a new type, of lower mass but
higher strength than its predecessors, allowing the
cantilver unit mass as a whole to be lower. Taken
together the improvements to the system are claimed to
provide better high frequency tracking ability, and the
shifting of the HF resonance to beyond 20 kHz.

Brush Up On Damping

Now down to the obvious bit - which I had to do last
just to keep you reading. Static on records can be
blamed for most of the ills besetting disc reproduction as
it now stands. It attracts dust - and holds it - leading to.
quicker wear of both disc and stylus and higher replay
noise.

There are umpteen devices on the market for clearing
static charge, most of which resemble gas lighters. But
Shure make the valid point that unless you know what
polarity the charge is you're trying to clear, you've a
50-50 chance of making if worse by pumping ions at it.

Another nasty well-known to LPs of all age groups is
the warp. Warps come free with most records these days
and provide such delights as variation in tracking angle,
mis-tracking due to effective reduction of applied tracing
force and overall disruption of the ideal conditions in
which cartridges like to operate.

Damping applied at the arm pivots can help with this,
but represent a compromise at best. It is better to have
the control as close to the tip as possible. The dynamic
stabiliser is designed to do exactly that. The carbon fibre
brush is mounted to ride just ahead of the stylus, and is
equipped with viscous damped pivots. These are de-
signed to absorb the shock produced by a warp, be it
gradual or sudden. The optimum distance between
cartridge body and record is thus preserved.

Bristling With Pride

That brush is made up of about 10,000 carbon fibre
bristles, ten of which would fit nicely into a record
groove. Since it is carbon fibre it is conductive and can
leak static charges to system earth since it is connected
to one channel earth. Shure's research has indicated too
that local static charges can increase tracking force by
attracting the cartridge to the LP!

Sounds logical once someone tells you doesn't it? The
brush does a good job shifting dust and muck out of the
way too!

1

Conductive fibres
Record surface

The outrigger carbon -fibre brush may be set in any one of three
positions: 1) in the "Up" position. 2) the dynamic stabiliser in its
operating position 3) set down as a guard.

040414114G OBTAINCE

^""0 °E Undamped stylus

- CCINSWIT °SINCE

TURRYIE The V15/IV

The V15 Type IV's brush with damped pivot is said to aid the
tracking of warped discs by matching stylus movement more
closely to the motion of the arm

The carbon -fibre brush is in continuous contact with one of the
earth pins and leaks static charges to earth.

Having A Fit

Setting up the V1 5 was very simple indeed. It's a
shame to have to take it out of the box at all unfortun-
ately, the packaging is superb indeed! Holding the body
into the arm is done by screwing into a small metal block
tapped for the bolts. Simpler than using fiddly nuts - if
you'll pardon the expression - but probably more
massive.
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A close-up view of the stabiliser fitted to the V15 Mk -4, reposing
in its guard position. The white line tells you where to line up the
stylus when at play!

Because of the stabiliser, the stylus sees 0.5g less
than is applied to the arm as a whole. This means that to
get lg tracking force, you set 1.5g. It can look confusing
at first, and don't forget later and clip up the stabiliser,
else the cantilever gets the lot!

Tracing Class

After brief experiments, all our tests were conducted
with 1g applied to the stylus, as the V15 tracked
anything at this weight, regardless of how torturous we
made our torture tracks. I failed to catch it out even once.
Foiled again. One to Shure.

In contrast to the Mk3 the new model is sensibly
specified for capacitive loading, and is apparently as
insensitive to these things as it can be. Using a Sony
TA -88 preamp enabled me to vary the loading while the
cartridge was playing -a reviewers delight! No adverse
effects can be expected in normal use. Noise seems to be
reduced too.

The stabiliser does offer real benefits as it definitely
aids tracking and makes the system as a whole very
tolerant of record 'flatness'. I tried the cartridge with and
without pivot damping on the SME and would suggest it
be used with damping - it somehow gains confidence
that way!

Sound Stuff?

This is the bit where I lose some 'musical' friends no
doubt, because whatever anyone may have said amid
the initial rash of reviews you will not find a cartridge
better at information retrieval than the V15 IV. Its sound
is incredibibly detailed,a nd free from audible vices. It
has a nice confidence about it altogether, and did not
mis tracks - or mis-anything - even once.

The sound has an overall smoothness that is perhaps
its most 'nameable' feature. The bass quality is good,
although I have heard better. In the mid -range and treble
the sound stands forward towards the listener presen-
ting a good stable image with all the detail you could
wish for, with no trace of hardness or brightness what-
soever.
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Conclusions

So there it is - interesting and worth the wait for its
appearance. Whether you like the sound of the V1 5 or
not only you can tell, but if you're considering spending
around £70 on a cartridge you'd be ill-advised to miss
listening to it.

Main Trouble

One of the most oft repeated queries to Audiophile
concerns the problem of mains borne clicks and pops
appearing out of loudspeakers.

Unfortunately there is no immediate overall solution.
The first thing to try is to move either the hi-fi or the
appliance - usually a fridge - causing the clicks to
another outlet.

If this doesn't work then there are several suppressors
on the market, at varying prices, to deal with the trouble.
The most expensive is the QED unit at about £10. It does
work in most cases, but no more so than some others.

The cheapest such unit available is probably the RS
mains suppressor. Your local component stockist should
be able to order this for you, and fitting it is pretty
simple. Its input comes from the mains, and its output
feeds the hi-fi in question.

Otherwise

If none of this works then pretty obviously your problem
is not mains borne. For radiated problems there's not
much you can do except move things around. This is
pretty rare though.

Change Of Load

Above is the Sony TA88E preamp I mentioned a couple
of months ago. Next month I'll be going through the
circuits of this device in detail, as it represents a job done
very very properly. At £699 so it should. The effect of all
this engineering on the sound proved to be interesting
too. Ell
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XMAS AND NEW YEAR BONUS
10% DISCOUNT ON ALL PURCHASES UNTIL JANUARY 14th, 1979

TEKTRONIX OSCILLOSCOPES
Main frames 545 with CA £225; 536. 585 with type 82 £395;
581 A; 661 with 571A & 4S3 £325; 555; 561A with Plug-in
10 MHZ £425; 551; 502 High gain. Special £160.
The prices of main frames will vary enormously on condition
and plug -ins. Hence prices are guides only.
The fact we don't advertise modern oscilloscopes, etc., doesn't
mean we don't handle them, only that at our prices they are not
normally around long enough to advertise. For example
H.P. OSCILLOSCOPE type 183A with 1830A and 1840A 3db
250MHZ £950.
TEKTRONIX 453 3db 50MHZ C6150.
TEKTRONIX 454 3db 150MHZ £1.000.
S.E LABS SM111 3db 20MHZ £325.
TEKTRONIX SPECTRUM ANALYSER 1 L40 Plug-in 1.5GHZ to
40GHZ £550.
BONTOON RX METER type 250A 0.5 to 250MHZ. Clean £85.
TEKTRONIX Sig. Gen. Type 190A 350KHZ to 50MHZ and
Fixed 50KHZ freq. £45 ea.
TEKTRONIX TIME MARK GEN type 180A £60 ea.
SOLARTRON PULSE GEN G01101 £30 ea.
R&S SWEEP GEN 50KHZ-12MHZ SWH BN4242 /2 £100.
REIS ENOGRAPH-G ZSG BN18531 £120.
R &S AM /FINGER SMAF BN41404 4MHZ-300MHZ £300 ea.
R&S AM /FM GEN SDAF BN41023 /2 170-940MHZ £300.
R&S POWER SIG GEN SMLR BN41001 0.1MHZ-30MHZ
£80.
R&S Z -G DIAGRAPH 30-300 /42bMHZ type ZDU BN35610
£140.
R&S AM GEN 30-300MHZ SMLM BN4105 £90 ea.
R &S ATTENUATOR DPU BN 18044 / 50 0-3000M HZ 0-
109db 50 ohm £150.
MARCONI AM /FM GEN TF1066 10-470MHZ £276
MARCONI FM GEN TF1077/ 1 £120.
PHILIPS AM /FM GEN type 201 £160.
BONTOON AM/FM GEN type 202H with Low freq. adaptor
£525.
R&S AM GENERATORS 300-1000MHZ E120 ea.
AIRMEC AM /FM GENERATOR TYPE 365 E140.
HP SAMPLING Oscilloscope type 185B 1000MHZ complete
with Plug-in, probes. etc. £195 ea.
SOLARTRON Oscillator C0546 25HZ-500KHZ. Sine wave
only. Metered. Good attenuator £25 ea.
SOLARTRON PRECISION VOLTMETER VF252. Large clear
scale. 1.5mV full scale to 1 50V full scale E25 ea.
H.P. Oscilloscope type 140A with sampling plug-in 1425A and
1410A DC-1000MHZ £550.
H.P.Oscilloscope Type 140A with Sampling plug-in 1425A,
1411A and 1432A Sampling head DC-4GHz £750.
SOLARTRON DVM type LM1440 £75 ea. Other Solartron
models available. Call and see.
H.P. Digital Recorders 11 digit £35 ea.
AIRMEC AM /FM MODULATION METER type 210 £80.
BIRD TERMALINE WATTMETER 67C 30-1000MHZ 50 omh
£95.
E.H. PULSE GEN model 122 £140.
MARCONI AM /FM MODULATION METER TF2300 with
TM8045 £450.
R&S POLYSCOP SW081 Scruffy, working £250 ea; Nice
condition £350 ea.
R&S POLYSCOP SWOB2. Fair condition, working £425 ea.
Very clean £550 ea.
EX -MINISTRY American USM16 AM /FM SWEEP SIG GEN
10MHZ-420MHZ. Incremental controls. Auto lock. Crystal
calibrator and many other features. In transit case with
accessories and manual £195 ea.
COSSOR OSCILLOSCOPE type CDU 150 DB. DC -35M HZ
£425 ea.
R&S Z -G DIAGRAPH 300-2400MHZ BN3512. Good condition
£60 ea.
MARCONI SIG GEN TF801D /8 / S. Very good condition £325
ea.
MARCONI RF POWER METER TF1152A/ 1 50 ohm £55 ea.
PLUG -INS for Telonic Sweeper SM2000. Various from £50 ea
TELONIC SWEEPER SD3M 425-930 MHZ £80 ea.
MARCONI Tf868 Universal Bridge £70 ea.
AIRMEC SIG GEN type 204 1-320MHZ £225.
MARCONI SIG GEN TF801 B E160 ea.
POLARAD: MICROWAVE RECEIVER MODEL TR 1GHZ to
2 04GHZE200 ea.
BRUEL & KJOER Automatic Vibration Exciter type 1016 Sine
Wave sweep from 5HZ to 10KHz £75 ea.
GENERAL RADIO Osc Unit 120913 250-920 MHZ E50.
POLARAD SPECTRUM SIGNATURE MONITOR 140HZ

12.5MHZ Sensitivity 120dbm. Price E250.
POLARAD SIGNAL GENERATOR GB2 /G-711 £250.
GENERAL INSTRUMENTS TRANSFER FUNCTION & IMMIT-
ANCE BRIDGE type 1607A in transit case £425.
MARCONI SIGNAL GENERATOR TF1060 £185.
BRADLEY MULTI METER CT471 £45 ea.
H.P PULSE GEN 212A £55 ea.
H P. Microwave Freq. Converter type 25908 E176.
MARCONI CT44 Watt Meter 0-6 Watts E25 ea.
AVO TRANSISTOR & DIODE TESTER CT 537 £50 ea.
AUTO TRANSFORMER 240V input. 110V output 1.25KVA
£14 ea.
FLUKE AC -DC VOLTMETER Model 8038 £75 ea.

STEPPING MOTORS
All motors 200 steps per revolution. 20oz. inch torque, 1 20V
1000-0-1000 ohm. Can be changed with care to 12/24V
Data supplied. £8 ea.
Supplied for 12/24V operation £13 ea. P&P Et.

Just think about Me uses!

JUST IN
VARIAC 0.6 AMP in attractive small modern case with 20
terminals giving various AC & DC Voltages & Current Outputs.
£16 ea. Carr. E3.25.

ROBAND Square Wave Invertors type EPV 50 /100. Provides
115/230V r.m.s. Square Wave from 12V. Output frequency
50HZ. Output Power 100 Watts. Size 31/2 X31/2 X434 approx.
BRAND NEW at 1/2 Manufacturers' Price.

ONLY £50 each P&P E2.

VIEWLEX INSTRUCTIONAL SUPER VIEWERS MODEL 136
with Headphones. 9 screen. Takes standard cassette. Front
keys. Brand new boxed £55 ea. Slightly used £45 ea. Carriage
E3 25 ea

* TRANSISTORS/DIODES/
RECTIFIERS, ETC*

Guranteed all full spec devices. Manufacturers' Markings.
At 5p ea
BC147; 2N3707; BC172B; BC251B; BC348B; BC171A B
BC413; 010; BAX15; 1N937; BA10213E; BZX83; TIS61.
2N5040. ZENER DIODES 4.7V Sub -min 5p ea.
At 10p ea 1N4733A; SN7451N; BYX10-15V 0.36A,
TIP34A-50p ea. BD538 -40p ea. Heavy Duty Bridge
Rectifier -20p ea.CA3123E - £1 ea. BDY55 -£1 ea.
2N3055 -40o ea. TIP31B 12p ea. BFY51 - 12p ea.
2N5293 - 16p ea. BYZ10 15p ea.
TBA560C0 £2 ea. 1 N4436T-T03 Flat Mount 10A 200piv £1
ea. 2N5897 with 2N5881 Motorola 150W Comp pair E2.
BU208 £1.20 ea.
BD535, BD538 Comp. pair - 75p.
Linear Amp 709 25p ea.
P&P extra on all items.
FINNED HEAT SINK - single TO3 - size 434 in. x 3in x
11/4in 50p ea. P&P 75p.
Texas Bridge Rectifier 5SB05-50V 5A 60p ea. P&P 20p.

A MILLION MUST GO
HIGH NOISE IMMUNITY LOGIC.
DUAL IN LINE 16 -PIN CERAMIC. 12V Rail Conventional TTL
package. Guaranteed spec. devices. Full data 2p ea.
MIXED PACK £1. P&P 25p.

OSCILLOSCOPE TUBES
Brand New Boxed - Carriage all tubes £3.25.
Telequipment S52 £10 ea; D51 £15 ea; 542. £10 ea: D53A
£20 ea; D52 £15 ea; S31 £10 ea: Bradley 200 £85 ea;
Advance 053000 £85 ea; GEC types 924E £17.50 ea; 14968
£75 ea; Brintar 013.51HG £65 ea: 010-210GH / 32 £40 ea;
D13-46GM £36 ea.
NOT BOXED - NEW - WARRANTED. Telefunken D14-
131 replacement for Solartron CD1 740, Cossor CDU150, S E.
Labs SM112 and GEC /MOV1474 at £55 ea.

BUILD YOUR OWN BUS
Approx. 11/2 metre multiway ribbon cable terminated each end
with a 50 -way female edge connector. Takes 0.1 printed circuit
board. E2 ea. P&P 75p.

TELEPHONES. Post Office style 746 Black or two-tone £6.50
ea. Modern style 706 Black or two-tone grey E4.50 ea P&P

HANDSETS 706 style £1.75 each. Older style £1. P&P 75p.
TELEPHONE EXCHANGES. EG 1 5 -way automatic exchange
only from £95.

74S00 12p
7401 5p
74S02 12p
74SO4 12p
MC4028 60p
SN 15862N 4p ea.

74S10 5p
7417 14p
74S38 10p
7451 5p
MC7441 40p

/41151
7 453
7 4H 7 4
7 4S 74
7402

7p
5p

12p
1 2p
12p

75325 - Memory Core Drivers 600ma capability Fast Other
uses RIDICULOUS at £1 ea
75453 - Dual Peripheral or Drivers 75p ea

TELETYPE ASR33 with 20MA LOOP Good conditIon
Special low price £395 ea KSR33s from E275.

DON'T FORGET YOUR MANUALS
S.A.E. WITH REQUIREMENTS

NOW -INCREASE AREA GIVEN TO
PICK -A -PACK AT 50p per lb

Larger volume of new components you can t afford to miss

A SUPERIOR KEYBOARD Size 3 x 21/2 x 2 high with 12 ALMA
REED SWITCHES. Blue keys marked in green 0-9 and a star
with one blank. ONLY £5 ea. P&P 75p.

Photo Resistor ORP 12-35p ea.
Small TELESCOPIC AERIAL extending to 221/2 with swivel
base 40p ea. P&P 20p.
Small Black SUCKER FEET - always useful 10 for 50p.
MERCURY SWITCHES. Heavy duty with lever & flyleads 20p
ea.
PHOTODIODE DETECTOR & EMMITTER. Independently
mounted with 4 flyleads - 50p per pair.
RESISTORS 680 Ohms 5 Watt - 10 for 50p.

ALMA Min. PUSH BUTTON REED SWITCHES. High
reliability 18 x 27 x 18mm. Ideal for KEYBOARD 50p ea. P&P
extra.
MINIATURE FANS 3 square (like muffins) 115V £5 ea.
P&P 75p.
HONEYWELL HUMIDITY CONTROLLERS 25p ea. P&P
25p.
SPRAGUE 100mfd + 500mfd 210VDC working. Brand new.
5 for 50p. P&P 50p.
REED SWITCHES. Sub -min. Size 20mm 10p ea
SMITHS encapsulated transistorised AUDIBLE WARNING
DEVICES 4V-1 2V. Can be driven from TTL 50p ea. P&P 25p.
AMPHENOL 17 -WAY CHASSIS MOUNT EDGE CON-
NECTOR. 0.1 spacing 20p ea. P&P extra
BURROUGHS 9 digit PANAPLEX numeric display. 7

segment 0.25 digits with red bezel. With date. £1.95 ea. P&P
p30

TRANSFORMERS 115V AC input. Secondary 30V and 2.6V
10VA. 50p ea. P&P 50p
21 -WAY SELECTOR SWITCH. Single pole with reset coil
240V AC coils. Additional switch contacts for auto reset, etc.
£1.45 ea. P&P 75p.
As ABOVE with additional 240V relay on base and full black
plastic cover. £2.46 ea. P&P E1.50.
SNAIL BLOWER 110V AC 500 MA Brand new by Airflow
Developments. Quiet and very good looking. £2.50 ea. P&P
E1.
POTTER & BRUMFIELD 18-48V DC Relay. 3 pole c/o.
Heavy Duty. Plug-in type with base 50p ea. P&P 25p.
MINIATURE KEYBOARD. Push contacts, marked 0-9 and
A -F and 3 user definable keys £1.75 ea. P&P 35p.
MULLARD CORE LA4245 at 15p ea. P&P 10p.
CLARE REED RELAYS 24V DC Coil. Single pole make. Size
1V. x7/16 X 7/ 16 at 25p ea. P&P 10p.
ROTRON CENTAUR FANS. Size 4.5 x 4.5 x 1.5 115V 5
blade £4 ea. P&P 75p
MIN. PLUG-IN type RE LAYS. Plastic covers. 2 -pole c / o 24V
25p ea. P&P 1 5p.
CROUZET/MURTEN SCHWEIZ MOTORS. 110V 50HZ 4
rpm. Gear box can be removed 75p ea. P&P 75p.
FRAMCO MOTORS. 115 50HZ. Input single phase. 1/ 12th
HP 1,450 rpm, on silent mount. As new. £2.76 ea. P&P
E1.75.
PYE DYNAMICS THICK FILM. 1 MHZ Clocking Osc 5V
supply Size 19 x 25 x 6mm. Drives one TTL load. 75p ea. P&P
15p
COMPRESSOR UNIT. Compact. 115V 50HZ single phase
1 5A continuous 1.425 rpm Outside piston housing approx.
3 Ent ea. P&P C'.2.
MAGNET DEVICES. Plug-in RELAYS 240V AC. 3 -pole c/o.
Heavy duty 10 amp. Complete with base. BRAND NEW
EQUIPMENT NOT USED, 3 on sub assembly £2.50. P&P El or
£1.25 ea. P&P 45p.
SMALL MAINS TRANSFORMER 240V Pri. 12V 100MA
sec 60 x 40 x 42mm 50p ea. P&P 75p
G.I. BRIDGE RECTIFIER type WO1 (ideal for above) 17p ea.
FAIRCHILD FND10 7 segment display 0.15, Red. Common
cathode 65p ea. P&P 1 5p Info supplied.
MULLARD TUNER MODULES - with data.
LP1171 combined AM /EM IF strip 10 7MHZ. E3.50 ea.
LP1179 FM front end with AM tuning and 87.4MHZ to
104 5MHZ tuning. 10.7MHZ IF E3.50 ea. P&P 50p each
unit The Pair £5.75. P&P 75p.
POWER UNIT MODULE containing 2 small, 3 med. & 1
large ferrite cores, 3-T03 power transistors. caps, resistors.
high powered diodes. 9 transistors. 3 min. fuse holders. etc.

'£1.50 ea. P&P E1 25
GENERAL ELECTRIC OPTO-ISOLATORS type H15VX504
65p ea P&P 15p 10 for E5. P&PEI.
MINIATURE REED SWITCHES 9p ea P&P 15p.
ROTARY SWITCHES 250V 10A 10p ea. P&P 15p.
LEDEX ROTARY SOLENOIDS 115V DC. No switch assem-
bly 25p ea P&P 25p
POTTER & BRUMFIELD TIMER RELAYS. 24/48V.Heavy
duty 2 pole ci o with 5 secs. delay at 48V increasing with
voltage reduction. Timing can be altered by changing value of
resistor /capacitance 50p ea P&P 25p
CABLE NEATERS - neaten up your wire on a chassis with
these push -on clips 10 for 20p. 100 for £1.50. P&P extra.
AUDIO AMPLIFIER BOARD. Size 41/2 x 21/2 Output pair of
TIP31s. Circuit supplied £1.50.ea. P&P 30p
DIGITAL 24 HOUR CLOCK with built-in alarm as used in
BRAUN Digital Clocks Silent running. Large illuminated
Numerals AC Mains Size 6141 x VA x VA ONLY £4.25 ea
P&P 50p
BROOKE CROMPTON & PARKINSON extractor fan
assembly 11 5V operation E1 ea P&P E2. OR TWO for £1.50.
P&P f'.3 25.

VARIACS -- ex eq
style 622 ea. 15 amp E35 ea 20 E45 sit 3 Phase varlacs
available - please enquire

A LARGE QUANTITY OF MISCELLANEOUS TEST GEAR - CHASSIS UNITS, ETC., ON VIEW AT LOW COST
Minimum Mail Order £2. Excess postage refunded. Unless stated - please ad,, 3.25 carriage to all units

VALUE ADDED TAX not included in prices - Goods marked with *121/2 % VAT, otherwise 8%
Official Orders Welcomed. Gov./ Educational Depts., Authorities, etc., otherwise Cash with Order.

Open 9 a.m. to 5.30 p.m. Monday to Saturday...--icirmiirivonal  LTD
7/9 ARTHUR ROAD, READING, BERKS (rear Technical College, King's Road). Tel: Reading 582605



FEATURE

A TECHNICAL
MEMORANDUM
By Simian

DURING THE LAST FEW weeks some valuable research
work has been incorporated into BSI and MIL standards,
and this will greatly ease the specification of equipment.
These standards help to combat a hitherto neglected
environmental hazard; the users of equipment. A range
of Standard Idiots (SIDs) has been defined, and these
will be useful additions to any development laboratory.

Using Standard Idiots
Standard Idiots are useful both for acceptance testing of
incoming equipment, and for developing foolproof
electronics. The latter is of particular value to manufac-
turers producing consumer goods. In general the tech-
nique of using SIDs is very simple: it consists merely of
letting them come into contact with the equipment to be
tested. Any flaws will be quickly shown up.

SIDs locate ergonomic faults very rapidly. It is
instructive to watch them at work sometimes. If some-
thing is weak, they will break it; if no-one in their right
minds would dry -off a poodle in a microwave oven, they
will do just that.

Almost all old-style quality -control testing can be
abolished. If SIDs are allowed to get at all products
before they leave the factory, it will be found that only
the perfect get through. This reduces the number of
complaints received from users, but the cost of dis-
posing of the rejects (in bulk) can be rather high.

Types of Standard Idiot
Several specialist schools have been set up to train SIDs
since these students are not well received at normal
colleges. The coursework is intensive, and there are
rigorous examinations to maintain standards. Over 600
people have received a Diploma in Idiocy (Dip. I) to
date.

Many people have been found to have a natural
aptitude for this work.

There are various grades of SID, ranging from the
merely incompetent to those capable of sinking the
Titanic, and there are many specialist fields:

(1) The 'non -technical' person (BS 91000 -FOOL).
This type normally panics when faced with more than
two control knobs simultaneously. She (sometimes he)
always mis-tunes radios, and would be hard put to it to
recognise the difference between a watch and an oil
refinery.

(2) Fiddler, or fidgeter (MIL -ID -99436/010). This

type is rapidly becoming an industry standard; the real
word is full of them. If, for example, there is a switch
controlling a lamp, the fiddler will flick it on and off for
hours until either if breaks, or he spots something more
exciting to play with. He will also use calculators to
divide numbers by zero or to find arcsin(-10).

(3) The Ph.D (MIL -ID -12345/678) never reads
instruction manuals. 'Of course, it's obvious that this
piece of equipment works like so . .' It is only when
clouds of blue smoke issue from a new E2,000
oscilloscope that he scuttles back to his desk to read in
the unused handbook that this model is for 110V, not
240V.

Ph.Ds are often quite intelligent.
(4) Dismantler. A member of this species is guaran-

teed to dismember any piece of equipment which he
owns or uses. However, it is very rare for the article ever
to be re -assembled. (They are usually foxed by the new
child -proof pill boxes).

There are a few other specialist categories: for
example, the 'jonah', whose mere presence in a room is
enough to make clocks stop and television sets neurotic;
or the Standard Irishman with fourteen fingers.

Disadvantages
One major problem with SIDs is that of storage when

they are not in use. Obviously they cannot be left to roam
freely around the lab.! Normal work under these condi-
tions is difficult. Even when they are stored in cupboards
the voluble and plaintive cries of 'let me out' are
disruptive.

There is another hazard which should not be over-
looked: there have been a few unfortunate cases where
standard idiots have been mistaken for engineers. Most
of the companies where this has happened have now
ceased trading.

Conclusions
Standard idiots, in their present form, can be useful

development tools, but there are associated hazards; on
no account should they be left alone to amuse them-
selves. The new specifications are a major advance in a
naturally chaotic field and standard idiots are adding a
new dimension to destructive testing. This technological
advance is helping to provide jobs for those people
whose natural talents previously made them unemploy-
able. ET1

ELECTRONICS TODAY INTERNATIONAL - JANUARY 1979 91



SECOND GENERATION

INDUCTION
BALANCE

METAL
DETECTOR 4k

DESIGNED SPECIALLY
FOR THE HOME
CONSTRUCTOR

EASY
TO

BUILD

EASY
TO

USE

 A second generation Induction Balance,
system with improved Variable -Tone de-
tection.

 Designed by professionals for easy
assembly by amateurs but with very good
performance.

 The search coils are fully assembled and
adjusted for you.

 Automatically rejects ground effect

Uses include:

* Treasure hunting - it's amazing what you
can find in the garden or on the beach.

* Finding lost metallic items.

* Locating waterpipes and cables under
floorboards on in walls.

* Checking old timber for nails before cut-
ting. etc.. etc.. etc.. etc.

KIT - COMPLETE WITH PRE -
ASSEMBLED SEARCH COILS

£16.50
Plus £1-00p&p Plus £1-32 VAT

ASSEMBLED & TESTED

£22.50
Plus VI-00p&p Plus £1-80 VAT

Send sae for free components stocklist

Communication Measurement Ltd

NON -SUBSCRIBERS
START HERE

( F1T )

THE CORNER SHOP
"SORRY MATE THF.
DOG 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.

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

A SHER C RNER SHOP:
"SORRY, SOLD OUT
HAVE YOU TRIED THE
CORNER SHOP UP THE
ROADS -

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.

ET! Subscription Service
Electronics Today International

25-27 Oxford Street, London W1R 1R F
15 MALL1NSON OVAL HARROGATE YORKS
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Microphone Speaker

J. Smith
What do you do if you need a
microphone in a hurry - the shops
are closed and your friends are on
holiday? Or you are just a little short of
money? The answer is to build the
following circuit from your odds and
ends box. This circuit uses a small
speaker as a microphone, one tran-
sistor and only four other parts, draws
only about 2 mA of current from a 9
volt battery so an on /off switch is not
really necessary.

The transistor shown is 2N1184
and is a PNP germanium medium
power type but is not critical - try the
ones you have first before buying this
new type. The components too are not
critical and the prototype was found to
work OK with 20% variation in
values. The output is high impedance
and is fed into the mic input of a tape
recorder or pick-up input of an
amplifier.

Readers' Circuits

Q1
2N 1184

R1

470K

 C2
470n

-11

R2
27K

 OUTPUT

COMMON

GROUND

Speed Alarm

D. Ian

It is all too easy, during a long journey
on a motorway, to allow one's speed
to gradually creep beyond that point
which the boys in blue take an un-
welcome interest; this alarm gives an
audible nudge whenever you drift
over a pre-set speed.

Pulses from the distributor points
(due to the ignition coil up to 400V
may be developed as the points open)
are passed through a current limiting
resistor, rectified and clipped at 4V7.
Via Q1 and the diode pump a DC
voltage, which is proportional to en-
gine revs, is presented to RV1; the
sharp transfer characteristic of a
'CMOS gate, assisted by feedback, is
used to enable the oscillator formed
by the remaining half of the 4011.

At the pre-set 'speed' (revs) a' non -

ignorable tone emits from the
speaker, and disappears as soon as
the speed drops by three or four mph.

Calibration of Ca may be con-
ducted with an accurate pulse
generator remembering that, for a
four stroke engine, frequency = revs
per minute times the number of
cylinders divided by 120; for a car
with a specification of 171/2 MPH per
1000 revs, in top gear, f =133Hz at
70 MPH, 124Hz at 65 MPH (4000
RPM and 3714 RPM). The necessary
frequency should be fed to Q1 and
VR1 set so that the alarm is just off.
Reliable switching occurs on the pro-
totypes with a change of only 5Hz
(1 50 RPM), ie less than 3 MPH for the
above example.

Direct calibration 'on the road',
while covering discrepancies due to
tyre size, etc, will only be as good as
the speedometer and obviously
should be carried out by a passenger
rather than the driver.

08
1N914

09

RI
1K

R3
4K7 C2

100n

Q1
BC108

RVI
250K

IN914

D2 05

C.B. o
POINTS o

DI
9V Cl

D3 D4 A06
4V7

07
IN914-I-

C3_
100n

R4
47K

100p
0 Vo

R2
2K2

AA/1

I C1

R5
10M

CD 4011AE R6
47K C4

10n

IF-

R8
220R

LS1

R7 35R MIN

22K

02
BC108

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 ET! TECH -TIPS, Electronics Today International, 25-27 Oxford St., London W1 R 1R F. 93



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

CMOS
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 3909 N 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
TBA 520 Q
TBA 530 Q
TBA 540
TBA 550 Q
TBA 560 C
TBA 641 Al 2
TBA 700
TBA 720 Q
TBA 750 Q
TBA 800

200p
200p
200p
200p
250p
250p
250p
180p
225p
200p

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 311T05 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 45p 7489 130p 74156 45p 4009 30p 4518 65p LM 324 70p SN 76003 N 150p TCA 270 Q 220p
7416 25p 7490 25p 74157 45p 4011 12p 4520 65p LM 339 60p SN 76013 N 110p TCA 270 S 220p
7417 25p 7491 40p 74160 55p 4012 12p 4528 80p LM 348 N 90p SN 76013 ND 125p 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 15p 7494 70p 74163 55p 4016 30p AY3 8500 450p LM 382 90p SN 76033 N 150p TDA 1034 450p
7423 20p 7495 45p 74164 60p 4017 50p CA 3039 70/3 LM 391 180p SN 7627N 160p TDA 2002 300p
7425 20p 7496 45p 74165 60p 4018 55p CA 3046 60p LM 555

25p SN 76228 N 180p TDA 2020 300p
7426 22p 7497 120p 74166 75p 4019 40P CA 3060 225p LM 709 C 40p SN 76660 N 75p TL 084 120p

7427 22p 74100 80p 74167 160p 4020 50P CA 3065 200p LM 7101-05 60p TAA 300 100p XR 320 250p
7428
7430

25p
12p

74104
74105

40p
40p

74170
74173

100p
80p

4022
4023

50P
12P

CA 3076 250 p
CA 3080 75p

LM 710 DIL 65p
LM 723 TO5 40p

TAA 350 190p
TAA 550 35p

XR 2206
XR 2207

450p
450p

7432
7433

20p
28p

74107
74108

25p
100p

74174
74175

60p
60p

4024
4025

40p
12p

CA 3084 250p
CA 3085 85p

LM 723 DIL 40p

LM 733 120p
TAA 570 220p
TAA 661B 140p

XR 2208
XR 2216

600p
650p

7437 20p 74166 75p 74176 50p 4026 80P CA 3086 60p 'M 741 20p TAA 700 350p XR 2567 250p
7438 20p 74109 25p 74177 50p 4027 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 CA 3090AI:1360p

LM 1458 100p TAD 110 130p XR 4212 150p
7442 40p 74121 25p 74180 90p 4030 30p CA 3123E 130p LM 3080 75p TBA 120 S 6Op XR 4739 150p
7443 60p 74122 35p 74181 130p 4032 80p CA 3130 100p LM 3900 55p TBA 120 T 85p ZN 414 100p
7444 60p 74123 40p 74182 50p 4033 100p IN 4148 Diodes by ITT/Texas, 100 for £1.50
7445 65p 74125 35p 74184 120p 4040 60p Static Ram 2102 1024x 1 bit 450 nano sec. £1.00 each
7446 50p 74126 35p 74185 100p 4043 60p 2112 256 X 4 bit 450 nano sec, £2.50
7447 50p 74128 60p 74188 320p 4046 90p Murata Ultrasonic Transducers 40kHz, £2.00 each, £3.50 pair
7448 50p 74130 120p 74190 70p 4047 80p All lances include post and VAT

7450
7451

12p
12p

74131
74132

90p
45p

74191
74192

70p
60p

4048
4049

50p
25p T. POWELL

7453
7454

12p
12p

74135
74136

90p
80p

74193
74194

6Op
55p

4050
4054

25p
100p

306 ST. PAULS ROAD, BHluHBURY CORcredNiER, LONDON, Ni.. TEL. 01.226 1489
arclay Access t cards accepted

Shop closed horn 21 / 12, 78 to 2, 1, 79

FIRST GRADE DEVICES by MAJOR MANUFACTURERS

* Special Xmas Offer. '-'-:':ri-20`117-REET2-51,17-4E07VNETDs- *

TEXAS TTLs
7400 10p
7402 11p
7404 12p
7408 13p
7410 11p
7413 22p
7414 36p
7420 11p
7430 11p
7441 45p
7442 32p
7447 40p
7474 22p
7475 25p
7486 20p
7490 24p
7493 24p
7496 36p
74121 24p

74123
74141
74151
74153
74154
74157
74160
74164
74190
74192
74193
74196

32p
45p
36p
36p
60p
36p
45p
45p
45p
45p
45p
48p

CMOS
4009
4011
4013
4016
4017
4024
4046
4049
4510
4518
4528

30p
13p
30p
28p
48p
40p
85p
27p
59p
58p
52p

Full 74, 74LS, CMOS & Memories
on offer list.

2102-2
2102LF
AY -5-1013

450 nS
350 nS
UART

100p
110p
350p

STAR OFFER
741
555
324
3140
3080
1458
LM380N

8 pin DIL 16p
8 pin DIL 20p

14 pin DIL 45p
8 pin DIL 36p
8 pin DIL 60p
8 pin DIL 36p

14 pin DIL 65p

VOLTAGE REGULATORS
PLASTIC TO -220

1 Amp +ve
5V 7805

12V 7812
15V 7815

55p
55p
55p

1 Amp -ye
5V 7905

12V 7912
15V 7915

55p
55p
55p

100mA-T092 (+Ye) 5V, 12V, 15V 25p
100mA-T092 (-ye) 5V, 15V 50p
78H05KC 5Amp/5Volts TO -3 550p

LOW PROFILE SOCKETS

8 Pin . 9p 18 Pin 20p 24 Pin
14 Pin 10p 20 Pin 22p 28 Pin
16 Pin llp 22 Pin 25p 40 Pin

27p
35p
43p

OPTO DEVICES
LEDS 0.2" Red 14p. Green 16p. TIL209 10p.

DISPLAYS FND 357 0.37"
FND 500/507 0.5"
TIL 321/322 0.5"

100p Red C.C.
100p Red C.C.; C.A.
110p Red C.A. / C -C.

We stress the fact that we are
totally quality conscious and do
not offer sub -standard or
rebranded products for sale.

Please add VAT to total
Please add Ins. P&P 54p

Please send SAE for
complete special offer

lists*****
QUALITY LARGE
& SERVICE STOCKS

ABOVE OFFER VALID ONLY FOR
CHQ./P.O./CASH WITH ORDER.

Minimum order £10 exc. VAT.

DISCOUNTS
10% on orders over £50
15% on orders over £100

OFFER CLOSES ON FEBRUARY 15, 1979

TECHNOMATIC LTD. (ETI)
17 BURNLEY ROAD
LONDON, NW10
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Readers' Circuits

TRIGGER OUTPUT.

C4 R6 C5
lOn 39K 1 /4IC3CD4001 In

R5
6KB

R7
1M

IC3
1/4 CD4001
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13 IC2
CA3140

C2
10 p 47n
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S

L °WILE AKAGE

Dynamic Sensitivity
W. Stride
A dynamic function (touch sensitivity)
greatly increases the flexibility of ex-
pression available to the player of a
music synthesizer. This circuit
achieves the dynamic function by
measuring the change over time of
the keyboard switches, and hence the
velocity of the key depressed.

The circuit is basically composed of
three parts; firstly an RC time -
constant network (RICO controlled by
the keyboard switches, a buffer
amplifier and monostable (Q, IC3) and
a sample/hold circuit (IC1, C2 IC2).

Normally C, is kept charged up to
+7 volts through the 'chain' of closed
keyboard switches. When a key is
depressed, the 'chain' is broken and
CI discharges through RI. As the key
is further depressed, contact is made
with the trigger busbar, TR, is turned
on, and the monostable triggered.
The monostable gives out a 1

millisecond pulse, which causes the
analog switch (ICI) to close allowing
C2 to charge up to the voltage on C1 at
that time. After this, the voltage is
stored on C2, the output being buff-
ered by IC2. Since the input imped-
ance of IC is - 1.5X 1012 ohms the
delay time of C2 is very long. An
output is available from the emitter of
TRQ1 to trigger envelope shapers etc.
To make sure the response is the same
all over the keyboard, the distance
between the gold wires on all the
contact assemblie; should be made
the same.

3

r

+15 V

76

-15V

t- DYNAMIC FUNCTION OUTPUT

+7V

OV

FSI

FROM PSU.

Overvoltage Protection
Logic

E. Parr

for

With the introduction of integrated
circuit voltage regulators it is very
easy to make power supplies for logic
circuits. Unfortunately it is only easy
to blast a board of TTL by letting the
voltage rise above 7V as could hap-
pen if the common line came off a
regulator IC or the sense lines came
off a commercial power supply.

The described circuit was designed
by the author as a "last ditch" de-
fence after a disconnected sense line
allowed a commercial 5V supply to
rise to 9V and blast 50 TTL chips. The
circuit is simple to add onto any power
supply, and it is the author's intention
to build it "on board" with any future
system containing more than about

03
BC478
2N3702

LEDI TO LOGIC CIRCUIT
UNDER POKER.

10 TTL chips.
Zener diode ZD1 senses the sup-

ply, and should the supply rise above
6V Q1 will turn on. In turn Q2 con-
ducts clamping the rail.

Subsequent events depend on the
source supply. It will either shut
down, go into current limit or blow its
supply fuse. None of these will
damage the TTL chips.

The rating Q2 depends on the
source supply, and whether it will be
required to operate continuously in
the event of failure. Its current rating
obviously has to be in excess of the
source supply. If the source supply is
likely to sit down, LED1 should be
added to indicate the circuit has
operated.

The circuit will operate in
approximately 500 nS space, so it will
also protect the logic from transient
spikes which a normal regulator
would not block.
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SEIKO 20% OFF!
Analogue and digital from stock or to order.

FX003
MEMORY BANK

//"1",..11.'"), "STAR" of the 1979 Seiko range. available
\ NOW from Tempus. Continuous display of

hours. minutes, seconds, day, date, month.
Displays past and future calendars from 1930
to 2009.
Flashing reminder for important dates in the
coming 12 months.

NEW FB011
R.R.P. f135

R.R.P. E130

FK009
R.R.P. £55

£104

NEW FH003
R.R.P. E165

£104 £44 £125
BORIS Communicating Chess Computer. One of the
world's most advanced (Sortable chess games. NO TV
required £199
CASIO FREEI Spare batteries worth up to £1.95 with
calculators below. (On request with order)

0410 QL-10 CIGARETTE
LIGHTER/CALCULATING

ALARM CLOCK
Soft piezoelectric system gas lighter. 6 -digit
LCD clock, 1- 15 seconds, month. Per-
manently prog. calendar (1901-2099). Two
alarms plus countdown alarm /timer. Dual time
zone. Calculator, with time/date calculations.
K. %, 1/2 X 23/4 x 4 inches. 3.6oz. 18 months
battery. Pouch.

Prov p.ce£39.95
(RONSON electronic lighters, 10% off)

AQ-1000 CALCULATING
ALARM CLOCK PLUS
3 -WAY STOPWATCH
Hours, minutes. seconds am r pm. 24
hour Alarm with sign. Stopwatch: Net
times, lap times, 1st & 2nd place times
from 1 / 10 sec. to 10 hrs. with ST & LAP
signs. Calculator: 4 key memory, % 1:1
year batteries, ± 20 secs/month.
1/4 x x 4%in
RRP £26.95

Our Price £21.95
CQ-81 CALCULATING ALARM CLOCK. Plus 2 Alarm /
Timers. 24 hour alarm and alarm /timers. 6 digit LCD clock
One year battery life. 1% x 23/4 x 5 inches.
(RRP E22.95) £1 7.95
CO -2. Special Offer. Clock, calendar. 4 alarms, stopwatch.
Time Date calculator. (R.R.P. £39.95) £16.50
The INCREDIBLE FX-8000. 41 sc fund., 1, 100 sec.
stopwatch, 2 x 5 alarm /timers. (E35.95) £29.95
MINI CARD CALCULATORS '/e x 31/2 X 2% ins
LC -78. Full memory. %, K £16.95
FX-48 Math. Card. Full Scientific with S.D. £19.95.
ST -24 Card Time. 24 -hour stopwatch (or clock). 2 Alarm /
Timers, Calculator as LC -78 £19.95
ALL Casio scientific,. Lowest prices
ST -1. Four way stopwatch £24.95

CARTRIDGE T/V GAMES
OPTIM Coronet 600
Cartridges from £9.95
FAIRCHILD TIMEBAND Grandstand
Cartridges from £12.50
ATARI Video Computer System
The very best available to date!
Cartridges from £14.95

* SPECIAL INTRODUCTORY OFFER
TWO FREE extra cartridges worth r. 29 90 with Atari

WATCH BATTERIES 65p each D.I.Y. KIT 35p

£48.50

£119.95

£169.95

THIS MONTH'S ** STAR BUY
Just announced

CASIO 46CS-276
ALARM/

CHRONOGRAPH

CHRONO

Net, lap
and 1st and 2nd s
place times from
1/100 second to 6 hours.
Stainless steel case 7.8mm thick.
Mineral glass face. Water
resistant to 100 feet. 12 months+
battery life. Available soon.

6 digits. Hrs, mins, secs
AM /PM and day; and

day, date, month, year.
Optional 12 or 24 hr.
clock. 24 hrs. alarm

Optional hourly
Chime

Prov. price £74.95

CASIO PQ -7
TRAVEL ALARM CLOCK
Battery -powered quartz alarm clock with repeat feature.
Countdown alarm /timer. 1/ 10 second stopwatch. Constant
LC Display. Nightlight. 1 year batteries. 43/4 X 11/4 x 1/2 inch.
1.6oz. For car, caravan or boat. (x24.95). £19.95.

SOLAR powered watches - so called. We won't sell
them Send us a S.A.E. and we will tell you why not.

CBM Giant 4 digit. 5 functions, Light.

9503 (£15 95)
Chrome
Bracelet

9502 (£14.95)
Gilt

Strap

£9.95
1803 (right)

ALARM

6 digits. 6 functions, plus backlight and alarm setting
5 -minute snooze facility (E28 95) £22.95

THE INCREDIBLE
FX-8000
43 Scientific funct. 1/100th
sec Stopwatch. Five Alarm/
Tinter,. seqdentional (self -
clearing) or repeat 2 level paren.
thesis. Memory Deg. Rad. Gra.
Standard deviations Fractions
Sexagesimal Red, Polar convert
LCD 1300 hr batteries 1/4 x x

515 2 7 oz
RRP £35 95

£29.95
LADIES' LCD WATCHES
5 functions, backlight. Gold or Silver finish (please
PecifY).

Dress Watch. Round, Milanese bracelet 11 £14.95
Cocktail Watches. Integral bracelet. 3 styles £18.95

CASIO LADIES' LCD WATCHES

- 1
7 + 2 functions
27CL-15B
Round (Left)
(E35 95)

£29.95
27CL-176
Stopwatch
(E49.95)

£39.95
Send 25p for our illustrated catalogue. Price include VAT and
P&P. Send your cheque. PO or phone your credit card no
to -

CASIO QUALITY
All CASIO watches have a calendar display, night illumina-
tion, mineral glass and stainless steel cases, water resistant to
100 ft (except sports watches - 66 I.

SPORTS WATCHES
F-100

Left, 9.45 mm
(£29.95)

£24.95
520S -14B
Right 8 mm

(E44.95)

£34.95
Up to 25 functions. Net, lap and first and second place
times to 1/ 100th sec. F-100 Resin case, strap 520S -14B
S /5 encased version and bracelet.

4 DIGIT WATCHES (except World Time). Hours, minutes
ten seconds, seconds by flash, am / pm. Day, date, month
Stopwatch. Dual time (except 31QR-20B)

310R -20B Left, 4 digit
(£35.95)

£29.95
51QR-19B. 6 dig,
(E44.95)

£34.95

6 DIGIT WATCHES (except Sports and Alarm). Hours
minutes, seconds, day OR Hours, minutes, date, day, ter,
seconds, seconds by flash. Day, date, month. year. Select-
able 12 hour (with am /pm) or 24 hour clock.

540$-1611
Left, 6 digit
(E49:95)

£39.95
5405-159

6 digit
(E54 95)

£44.95
CHRONOGRAPH. 6 digits as above, with stopwatch
measuring net, lap and 1st & 2nd place times from 1/100
sec to 6 hrs. Dual time facility.

45CS-228
Chronograph

Left. 6 digit (E69 95)

£54.95
29CS-118

World Time (£84.95)

£69.95
WORI.D TIME WATCH. The time in ten capitals plus one
optional time. Instant summertime correction. Hrs, mins. 10
secs, secs by flash. Perpetual calendar, day, date, month
Running digital seconds display

ALARM WATCHES

25CR-16B
Round (,174 951

£54.95
25C5 -16B

Square (£84.95)

£69.95
Hours, mins, seconds (or-hrs, mins, date) day, am, pm Day
date, month. year. 24 hr. alarm, on/off indicator.

ULTRA SLIM DRESS WATCHES (Not 24 hour)

53CS-18B
Left. 4 digit (E74 95)

£59.95
49CS-25B

6 digit (E84 95)

£69.95
Not illustrated 53CS-19B. 4 digit barrel shaped £64.95
49CS-24B. 6 digit (E79 95) £64.95. 53CGS-1 /L
plated. on strap (x84.95) £69.95.

TEMPUS Dept. ETI, Talk of the Town
19/21 Fitzroy Street

Cambridge CBI I EH. Tel. 0223 312866
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Q1 IS 2N2926
D1&2 ARE BY100

ANODE

GEIGER TUBE
CV2249

- CATHODE

IF-
C6 CRYSTAL
50n EARPIECE

R2
1M

Geiger Counter

A. Wheatley

Although the circuit is imexpensive
and simple it is just as sensitive as
many commercial devices. The
important part is the geiger tube and
this will probably cost about £1.90. It
needs a high voltage supply which, in
this case consists of Q1 and its
associated components. The trans-
former is a low current 250V 9-0-9
and is connected in reverse. The
secondary is connected into a Hartley
oscillator, the base bias being pro-
vided by Rl. RV1 is connected to
control the voltage to the Geiger tube.
A device to double the voltage is
included because otherwise the vol-
tage would still be insufficient to drive
the tube. This comprises D1, D2, C4
and C5. This also rectifies it and
smooths it. It is very important that
C4 and especially C5 are of good
quality and have low leakage. RV1
should be set so that each click heard
is a nice clean one because over a
certain voltage all that will be heard is
a continuous buzz. The high voltage
section is perfectly safe although if
touched it will give a slight shock. This
is unpleasant but quite harmless.

-9V
0

C1
1N

INPUT

RI
3 3 OK

Cuts Above

B. Houseley

The circuit here is an improved ver-
sion of the original cuts encoder. If Q1
is preceded by a high impedance
buffer, quite low signal levels can be
accommodated successfully - and
still trigger the 74123. A 74CO2 or a
7402 was found to trigger only un-
reliably in this circuit.

+ 5 V

TO PIN 3
74 12 3

0v

ELECTRONICS TODAY INTERNATIONAL - JANUARY 1979 97



THIS MONTH'S SPECIAL OFFER
"Motorola Audio Amplifier 1watt I.C."

1 watt plus into 8-16 t). 9-16V, 10-400 MV sensitivity Short circuit proof no heatsink
required Only 90p with Data and circuits.
Sentinel Smoke and Gas Detector. This
beautifully made unit uses quality com-
ponents on fibreglass board, encased in
heavy duty, domed diecast box, 31/2 diam.

11/2 high. LED. indicator. TGS105 plug
in sensor. 24v. or 12v by altering 3 resistors,
will drive relay or lamp. Ideal for caravans.
boats, kitchens, etc.. etc. £6.45 with circuit
and data. Suitable relay for above £1. state
voltage.
Miniature Vernitron* FM4 10.7MHz cer-
amic filters Data and circuits 20p.

50p each. 3 for £1
Crystal earpieces with lead

40p each, 3 for El
Magnetic earpieces with lead and plug

25p each 5 for £1
Ultrasonic transducers transmitter and
receiver, 14mm diam 40 kcs.

£4.25 per pair
4 aluminium boxes 128 x 44 x 38mm, ideal
for signal injectors, etc. . , E1.00
100 miniature reed switches, ideal for
burglar alarms. model railways. etc £3.30
6.6 -pole 12 volt reed relays on board
£2.45
High quality computer panels smothered in
top -grade components.

bibs. £4.75
10Ibs. £8.95

New U.H.F. transistor TV tuners. Rotary
type with slow motion drive, aerial socket
and leads £2.50
Aluminium TV coax Plus 8 for Et

Miniature edgewise panel mounting
level meters 200u F.S.D. .. 90p
300 mixed resistors'/: &'/a watt . E1.50
300 modern mixed caps most types £3.30
100 mixed electrolydes £1.20
300 mixed printed circuit components

£1.50
300 mixed printed circuit resistors E1.00
100 high -wattage resistors. W.W etc.

_S2.20
20 assorted VDRs and thermistors £1.20
25 assorted presets, skeleton. etc. £1.20
25 assorted pose and presets £1 50
150 mixed 1- and 2 -watt resistors E1.50
100k varicap pots, can be banked side by
side, very compact 10 for E1
100 mixed modern miniature ceramic and
plate caps El 20

Don't let your environment dehydrate
you, BUY OUR "HONEYWELL
'HUMIDITY CONTROLLER". Membrane
actuated. adjustable by 1/4 shaft. Ideal for
greenhouses. offices, centrally heated
homes. etc. 3.75A contacts at 250V. Build
Humidifiers or dehydration alarms with this
novel gadget ate fraction of original cost. Et
each. 3 for £2.50.

Semiconductor Bargains

1000 Mixed Diodes, mostly unmarked.
similar to IN4148 etc, 70% okay Et 50
New Improved Transistor Packs: 100
New and marked transistors including BC
148, BC 154. BF 274 BC 212L, BF 200
and lots of others. only E4.95.
200 transistors as above and including
2N3055, AC128. BD131. BFY50, only.
E9.95.
ITT 25kV ctv eht triplers for Decca "Brad-
ford: chassis brand new £2.50, 5 for E10
8D131 4 for E1.00
SN76115N (equivalent MC 1310) 50p
TBA 120A 50p

IF ZOO 5-61 W274 12 -El
BC 212E ID - El BC 1411 12 - El
BC IM 12 - El

Deluxe Fibre Glass Printed
Circuit Etching Kits

Includes 150 sq ins copper clad f /g board.
1lb. ferric chloride. 1 dalo etch resist pen.
abrasive cleaner. 2 mini drill bits, etch tray
and instructions Only £5.30
150 sq. ins. fibre glass board . £2.00
Dalo pen 90p
1lb. ferric chloride to mil spec . . . £1.25
5lbs ferric chloride to mil spec. . E5.00
Instruction sheet 20p

30p P&P ON ALL ABOVE ITEMS. SEND
CHEQUE OR POSTAL ORDER WITH

ORDER TO SENTINEL SUPPLY DEPT..
ETI. 149A BROOKMILL ROAD

DEPTFORD. LONDON. SEB

Callers by appointment only

BIDIRECTIONAL

TEE-SHIRTS

FROM ETI

BUILT
E247.50
+VAT

Texas I.C. Sockets
Low Profile
Packs of 10

8 pin 1.10 22 pin
14 pin 1.20 24 pin
16 pin 1.40 28 pin
18 pm 1.70 40 pin
20 pm 1.60
60172
0C28/35/36
BD 133
BD 135/6/7/8
BD 139/40
BT106
BU126
BU 204/5
TBA 800 Amp I.C.
P C B. Pushbutton
Micro movement

Minimum order

Illustrated List
of Chess Sets
and Boards
Send 15p

1.90
2.20
2.60
3.30

SO
110p
110p
36p
36p
1.00
1.10
1.10

NASCOM 1
PERSONAL COMPUTER

1/12 Seale R it Electric Car
Kit

Just add Porsche or
channel Escort

e:c Body

4 MO Maw Clash chip and
display 01 CK 3000 I C +
Plasma Display £4.90

Microminiature Mercury Tilt
Switch £1.00

12 -digit Cakulator Chip
Mostek 5012 4 Function

Few only @ E2.50 + 9p stamp

760 MERRY CHRISTMAS
36p and

HAPPY NEW YEAR

KIT
E197.50
+ VAT

METAL
DETECTORS

BFO ALT3 E13.95
epo 898 E11.95

IB 89N E211.116*

e Features Speaker. Meter
Telescopic Stem. Volume Con
trol Tuning Control. Induction.
Balance at BFO price Complete
with Battery and Ear Piece

BRISTLE DARTBOARD
£9.95 + 1 00 PAP

LOOKIII
8500 based T V Games £3.10.
All work but have chip faults

Chem one from £7.30

All prices include P&P & VAT unless shown
otherwise Please allow

N.I.C. MODELS
27 Sidney Road, London N22 4LT

up to 21 days
for delivery.

COST EFFECTIVE FREQUENCY
COUNTERS

Frequency range 4Hz-32MHz
Sensitivity 10mV
Stability 1 in 1061unevenedI
Neon numerical indicators
Average or standard period facility
Two Tone Blue Case
Start / Stop option

TYPE 401A £1 38 plus VAT
Full range of 6 and 8 digit Counters with neon and 7 segment LED indicators,
covering frequency range 4Hz-1 .2GHz. Literature available.
Manufacturers of Frequency Standards and Generators

(ETI staff conference)

HOW TO ORDER:
The new red ETI tee-shirts are available in large,
medium or small size for only £2.00 inclusive of
postage and packing.

Send cheques/POs to:

ETI Tee Shirts
25-27 Oxford Street
London W1R 1RF

R.C.S. ELECTRONICS
6 Wolsey Road, Ashford, Middx.
Tel: Ashford 53661
(Postal Code TIVI 5 2R13)

No, she hasn't got it on backwards - the
new ETI tee-shirt has ETI printed on it on
both sides! Now you can say ETI in two
directions at once!
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SERVICE TRADING CO
WHY PAY MORE?!
MULTI RANGE METERS Type MF15A.
A.C./D .C. volts 10 50 250 500 1000 Ma
0-5 0.10 0.100 Sensitivity 2000V 24 ranges,
dimensions 133 X 93 x 46rnrn Price E7.00 plus
50p P&P (E11.10 Inc VAT & P)

TRIAC.
Raytheon tag symmetrical Triac Type Tag 250/ 500v 10 amp 500 ply
Glass passrvated plastic Vac Swiss precision product for long term
reliability £1.25 P&P 10p 1E1.46 inc VAT & P1 (inclusive of dare and
application sheet) Suitable Diac 22p. Carriage extra

VARIABLE VOLTAGE TRANSFORMERS
INPUT 230 v. A.C. 50/60

OUTPUT VARIABLE 0/260v. A.C.
BRAND NEW. All types.
200W (1 Amp) fitted A/C

volt meter £14.50
0.5 KVA (Max. 21/2 Amp) £17.00
1 KVA (Max. 5 Amp) £22.50
2 KVA (Max. 10 Amp) E37.00
3 KVA (Max. 15 Amp) £45.50
5 KVA (Max. 25 Amp) £74.00
10 KVA (Max. 50 Amp) ... £168.00
17 KVA (Max. 75 Amp) ... E260.00

0 to 60 MINUTES CLOCKWORK TIMER.
opup, pole 15 amp 230AC Contacts Ina dial) E1.50. P&P 30p (E1.94
inc VAT &P) N M 5

MERCURY SWITCH
Sae 27m n 5mm. 10 for E5.00, P&P 30p total
VAT E5.72. Min quantity 10 N M S

230 VOLT AC FAN
ASSEMBLY
Powerful continuously rated AC motor complete
with 5 blade 69'i aluminium fan New reduced
price E3.00 P&P 65p (E3.94 inc VAT & P)
N M.S

21 -WAY SELECTOR
SWITCH with reset coil
The ingenious electro mechanical device can be
switched up to 21 positions and can be reset from
any position by energising the reset coil
230/240v A C operation. Una is mounted on
steno chassis. Complete with cover Price E5.50
P&P 75p (E8.75 inc VAT & P) N M S

VORTEX BLOWER AND
VACUUM UNIT
Dynamically balanced totally enclosed 9
rotor with max air delivery of 1.5 cubic
metres per min Max static pressure
600mm W.G Suction or blow Irom 2
side -by -side 37mm I D circular apertures
fined to base of unit. Powerful continuously
reted 115v arc motor mounted on alloy base
with fixing facilities. Dimensions Length
22cm a width 25cm x height 25cm
These units are ex -equipment but have had minimum use Fully rested
prior to despatch Price E12 + 1:1 50 P&P 1C14.58 in VAT & P)
Suitable transformer for 230/ 240v arc. E6 +'1 P&P (E7.56 inc. VAT &
P1

LT TRANSFORMERS
0-10v 15v at 3 amp (ex new equip) 12.50 P&P 50p 1E3.24 Inc VAT)
13-013v at 1 amp 12.50 P&P 50p lE3.24 inc VAT)
25-0.25v at 2% amp. E4.50 P&P 75p (E6.67 me VAT & PI
0-4v/6v/ 24v/32v at 12 amp E15.00 P&P £1 501£17.62 Inc VAT & P1
0 6v /12v at 20 amp E13.50 P&P '1.50 (Inc VAT E16.201
0.-12v at 20 amp or 0-24v at 10 amp E12.00 P&P '1.50 (E14.58 inc
VAT & P)
0-6v/ 12v at 10 amp. E8.25 P&P £1 25 (Inc VAT E10.261
0-6v/ 12v/ 17v/ 18v/20v at 20 amp E16.50 P&P '1 50 1E19.44 inc
VAT & P)
0 10v/17v/18v at 10 amp 110.00 p&p £1 40 (inc VAT E12.311

111 stock, phone for enquiries or send sae for leaflet

GEARED MOTORS
100 R.P.M. 115 lbs. ins.!!

115 lb ins 110 volt 501-11 2.8 amp, single phase
split capacitor motor Immense power Continuously
rated Totally enclosed. Fan cooled. In -line gearbox
Length 250rnm Dia. I 35mm Spindle Dia 15 5mm
Length 115mm ex.equiprnent rested E12.00 Post
£1 50 (E14.58 inc VAT & P) Suitable transformer
230. 240 volt £5.00 Post 75p (E1.45 Inc VAT & P)
R&T

GEARED MOTORS
28 r.p.m., 20Ib. inch 115v a c Reversible motor
71 r.p.m. 10 lb. inch 115v arc Reversible motor
Both types similar to above drawing. Price either type E4.75 ,5,.
P&P (E5.114 inc. VAT + P&P)
Supplied with transformer for 240v a c operation E7.25 + P&P £1
1E6.91 inc VAT -c P&P)
N M S

FRACMO MOTOR

sharplength 35rnin. dia 16mm. weight 6 kilos
600 grams Price E15.00 P&P £1 50 (E17.821.

56rpir 50Ibs inch 240vAC reversible. 0 7 amp.'I-

N M S

CENTRIFUGAL BLOWER
24V DC Mower Unit M F R USA made 24V DC
8 amp blower that operates well on 12V 4 amp
DC producing 30 cu h min at normal air pressure
Maximum housing dia 110mm, depth inc motor

cooling mobile equipment. car: caravan. etc
E4.50 PEP 75p 1E5.67 inc)

Smith type FFB 1606 022 220/240V AC Aper-
ture 10,4%cm overall size 16e I Ocrn Price
E3.75 P&P 75p Intl VAT E4.861 Other types
available. S.A E for details
N.M.S

ROTARY VACUUM AIR COMPRESSOR
I. PUMP
Carbon vane Oil free vacuum pump and compres-
sor Approx 20 inch vacuum. 10 PSI at 79 CFM
Powered by 110V a c 1 8 amp Parvalux motor
fated with additional shah at rear. suitable light
loads Inc capacitor E14.00 P&P "1 50 (E16.74
rnc VAT + P&P)
Suitable transformer for 230 / 240V a c operation
E5.00 P&P £1 00 (E6.48 Inc VAT + P&P)
NMS

B LOWER/VACUUM PUMP
3 phase A.0 motor 220 250v or 380, 440v. 1,425 rpm Va hp cent
Direct coupled to William Allday Alcosa carbon vein blower/vacuum
pump 0 9 cfm 8 hg Price E22.00 P&P "2 00 1E25.52 Inc vat +p)
N M S

a. HY-LIGHT STROBE KIT Mk. IV
Latest type Xenon white light tube Solid state timing and raggering

IL circuit 230 240 volt A C operation Speed adjustable 1-201 p s Ar
Designed for large rooms halls etc Light output greater than many

called 4 Joule) strobes Price E19.00 post £1 (E21.60 Inc VAT
& PI Specially designed case and reflector for Hy -Light E11.80 Post

Do 1E10.55 inc VAT & PI*********************ULTRA VIOLET SLACK LIGHT
1L FLUORESCENT TUSES

Mt. 40 wan E8.70 (callers only) 2tx. 20 watt E6.20. Post 75p *
T. (£7 51 Inc VAT + P) (For use in stan bi-pin fittings I Mini 12M. El sija,4( watt E2.50. Post 35p (13.40 Inc VAT + P 6 weft E2.25. "T

j, Post 35p 1E2 81 inc VAT + P.I.Mn. 4 watt E2.25. Post 35p. *
(E2 81 Inc VAT + P

4ic Complete ballast unit Either 6 9 or 12 rube 230v A.0 op
E3.50. Post 45p (E4 27 inc. VAT + P Also available for 12v D C *
op. E3.50 plus P&P 45p £4 27 inc VAT & P1

/ 1- 400w UV lamp and ballast complete. [31.50. Post E3 1E37 26 *
inc. VAT + P 400w UV lamp only E11.25. Post El 20 (El 3 45 *
iric VAT + P*********************

MINIATURE UNISELECTOR
. I 2V 11 way 4 bank (3 non -bridging 1 homing) E2.50 P&P 35p (E3.08

inc VAT & P1
N.M.S

MICRO SWITCHES
Sub min lever m /switch type MML46 10 for E2.50.
Type 3 115M 906T 10 for E2.50 post paid (E2.70 inc VAT
& P)
BF lever operated 20a cr o mf Unimax USA 10 for E4.00
plus 50p P&P (mm order 101 (E4.86 inc VAT & PI
D P C/O lever m /switch, mfg by Cherry Co . USA. Precious metal. low
resistance contacts 10 for E2.50. P&P 30p Total inc. VAT £3.02 (m.n
10) N M S

NEW HEAVY DUTY
SOLENOID
Mfg by Magnetic Devices. 240V AC
Operation approx 101b. pull at % (inter
!natant rating) Price 14.00 P&P 60p (E4.915
inc VAT)
NMS

SQUAD LIGHT
A new conception in light
control Four channels each
capable of handling 750 watts

_ _ _of spotlights or dozens of small mains lamps Seven programs all speed
sontrolled plus flash modulation. effectively giving 14 different displays.
Makes sound -to -light obsolete Completely electrically and mechanically
noise free
Price only E60.00 plus 75p P&P (165 61 Inc VAT)
S A E (Foolscap) for further details

PARVALUX MOTOR TYPE S.D.2
. p c snuul I 3001 ph motto Continuously

,ted 4000 rpm Price E10.00, P&P 750E11.61
,. VAT + PI N M S

CROUZET 230V A.C.
2 R P M synchronous, brand new E2.50. P&P 30p (E3.411inc VAT).
NMS

CITENCO
FHP motor type C 7333,15 220r 240V AC 19
rpm reversible motor, torque 14.5 kg. Gear ratio
144 1 Brand new incl capacitor. our price
E14.25 + El 25 P&P (116.74 inc VAT & P)
N M S Ott
REVERSIBLE MOTOR 230V A.C.
General Electric 230v A C . 1,600 r pm 0 25 amp Complete with
anti -vibration mounting bracket and capacitor 0/A size 110mm x
90mm Spindle 5/16 dia 20mm long Ex -equipment test E3.00

Post50p (E3.75 inc VAT & P)

RODENE UNISET
TYPE 71 TIMER

0-60 sec 230V a c operation. Incorporating a lapsed time indicator and
repeat facilities A precision motorised timer ideal for process timing.
thliqogriMyt welding memo etc Price EA P &P 60p (Ti 13 Inc VAT

METERS (New) - 90mm
DIAMETER
A.C. Amp.. Type 62T2 0-1A.. 0-5A 0-20A. A.C. Volt.
0-15V 0-300V D.C. Amp., Type 65C5. 0-2A . 0-10A
0-20A . 0-100A D.C. Volt. 0-15V . 0-30V All types
£3.50 ea + P&P 50p (E4.32 incl. VAT), except 0.100A
D C price E5.00+ 50p P&P (E5.54 Intl VAT)

"VENNIRWPE" ERD TIME
SWITCH
200- 250V AC 30 amp 2 on /2 off every 24 hrs at any
manually pre-set time 36 -hour spring reserve and day
°mining device Built to highest Electricity Board
specrlication Price E7.75 P&P 75p (E9.15). R & 7

SANGAMO WESTON TIME SWITCH
Type S251 200, 250 V arc 2 on 2 off every 24 hours 20 amps contacts with
overrode switch diameter 4 a 3 price UM) P&P 50p (e7.02 inc VAT & 11)
Also available with Solar dial R & T

WIDE RANGE OF DISCO
LIGHTING EQUIPMENT
S A E (Foolscap) for details

XENON FLASH
GUN TUBES
Range of Xenon tubes available from
stock S A E for full details

Pm Ember 240V AC Solenoid Approx 1lb pull 'A" travel interrnitent
rating Price E1.00 P&P 20p (E1 30 inc VAT & PI
NMS
Insubtion Testers 500 Volts price in brackets E53.78 (Not (57 78)

240V AC SOLENOID OPERATED ...._...
FLUID VALVE
Rated 1 psiwill handle op to 7 p s i Forged brass
body. stainless steel core and spring ./z in b s p mlet
outlet Precision made British mfg
Price E3.50 Post 50p (E4.32 inc VAT &
NMS

PARVALUX 230/250V a.c.
MOTOR

vim 5018 240v AL reversible 30 rpm 50lbs inch
Price 016.00 P&P it 50 fE17.112 int VAT( N M S

INSULATION TESTERS
(NEW)
Test to I E E spec Rugged metal construction
suitable for bench or field work constant speed
lurch Sae L. 8 in W 4 in H 6 in weight 6,15

500 VOLTS 500 megohms
E49.00 Post 60p (E57.78 inc VAT & P)

1000 VOLTS 1000 megohms
E55.00 Post 80p 1E60.26 inc VAT & P1

SAE It, leaflet

ALL MAIL ORDERS, ALSO CALLERS AT:

RELAYS Wide range of AC and DC relays available
from stock Phone or write in your en
quires

230/240V A.C. Relays: Aeon 2c o 15 amp E1.50 (E1.84 inc VAT
& P)

C open type 3 c cs 10 amp E1.10 (E1.40 inc VAT & P) Ornoron or
Keyswitch 1 c  o 7 amp E1.00 (1.30 inc VAT & PI
D.C. Relays: Open type 9  12V 3 c o 7 amp E1.00 (E1.30 me VAT &
P) Sealed 12V 1 c, o 7 amp octal base. E1.00 1E1.30 inc VAT & Pi
Sealed 12V 2 c o 7 amp octal base. 11.25 1£1.56 inc VAT & P) Sealer
12V 3 c/o 7 amp 11 -pin. E1.35 (E1.67 inc VAT & Pl. 24V Sealed .3
.0 7 amp 11-pmE1.35 41.57 inc VAT & P1 (amps A contact rung)

P&P on any Relay 20p
Other types available - phone for details N M S
Diamond H heavy duty A C relay 230 240V a c two c o contacts 25
amps resat 250V a c E2.50 P&P 50p (E3.24 Inc VAT + P&P) Special
base 50p.

vAT AT CIARENT RATE
MUST BE ADDED
TO ALL ORDERS

FOR THE TOTAL VALUE OF GOODS INCLUDING

POSTAGE UNLESS OTHERWISE STATED

ACCOUNT CUSTOMERS MIN. ORDER £10.00

57 BRIDGMAN ROAD, CHISWICK,
LONDON, W4 5BB. Phone: 01-995 1560

Closed Saturday's

A.C. MAINS TIMER UNIT
Based on an electric clock with 25 amp single -
pole switch which can be preset for any period up
to 12 hrs ahead to switch on for any length of
time from 10 mins to 6 hrs then switch off An
additional 60 min audible timer is also rncorpo..
rated Ideal for Tape Recorders Lights Electric
Blankets etc Attractive satin copper finish Size
135 mm a 130 mm a 60 mm Price E2.25. Post
40p (Total inc VAT & Post E2.87). N M S

F25 -WATT 10. 25.

New nstruction. vitreous °n
embedded wonting, heavy duty brush assembly

100, 150. 250. 500. 1k, 1 5k ohm £2.40 Post

. bush Ideal for abo
Meek Mime

re Rhsnats.24p at.

20p (E2.111 mc VAT 61P) 50 WATT 100, 250 ohm E2.60 Post 25p
(E3.40 .nc VAT & PI 100 WATT 1 / 5 / 10 / 25 / 50 / 100 / 250
& P)

500 1 lk / 1 5k r 2 5k r 5k ohm E5.90 Post 35p (16.75 inc VAT

Skirted Knob calibrated in Nos 1-9. 1 V, in die brass

ceramic coame.
continuously rated

600 WATT DIMMER SWITCH ir.....,.......,...
Easily fitted Fully guaranteed by makers Will control up to ,..._,,,
600w of lighting except fluorescent at mains vintage fl i?
Complete with simple rnstructions E3.55 Post 25p (E4.53
Inc VAT & 11) 1000 watt model E5.60 Post 25p 1E5.32 inc

.

VATVAT && PP))

2000 wait model E9.75 Post 40p (E10.55 inc 4

YET ANOTHER OUTSTANDING OFFER

POWER
RHEOSTATS

New IMFD 600V Dubilier wire ended capacitors. 10 for E1.150 P&P 50p
(E2.16 one VAT + P&P) (Mm 10 )
NMS

N M S - New Manufacturers Surplus
B & T - Reconditioned and Tested

SERVICE TRADING CO.
SHOWROOMS NOW OPEN

AMPLE PARKING

PERSONAL CALLERS ONLY

9 LITTLE NEWPORT STREET,
LONDON, WC2H 7JJ

Tel 01 4370576



THE SINCLAIR PDM35 Digital Multimeter
Now a digital multi- r -N,'
meter at an analogue \.
price and look at the
spec'
D.C. VOLTS 1 mv-
1000v(1% - 1 count)
10000 input.
A.C. VOLTS1v-500v.
4OHz-5kHz (116+2
counts).
D.C. CURRENT

1 in A-200 mA (1%
count).
RESISTANCE 10-
20mQ (1 5% + 1
count). £29.80 C.W.O.
or £30.95 company or govt. purchase order.
Adaptor £3.20. Padded case £3.20. 30kV probe

New DM 350 31/2 digit multimeter @ E71.28
New DM 450 @ £96. SAE for details

THE SINCLAIR MICROVISION
The amazing pocket T V that will
pick up programs throughout the
world. complete with rechargeable
batteries Internetional model
E172 50 inc VAT.
UK model E99 inc. VAT.

See (for detailed Brochure en -stock)

SINCLAIR OM 5 Portable 31/2 digit 15 function
Multimeter
DC volts lmV to 1000V
AC volts 1mV to 750V
AC & DC current le A to IA
Resistance I() to 2O000

E52.50
Diode test 0 Is A to 1 mA

inc VAT Cash with order ac1 c 1 5%inp;tZ1 01711, " "
Case 01.50. Adaptor E3.75 CWO

SINCLAIR ENTERPRISE
79 -step programmable calculator
(Trigonometric functions, logs
etc 1 has seven independent
memories which can be used
under program control. forward
or !seaward stepping facility foi
examining the stored programme
and conditional branching under
program control We have
thrown in case. mains adapter
alkaline battery and a three
volume software library con
mining 316 programs and an
instruction manualKE & Co

vv. win
RRAM

sameness. price on cosh with
order bests 11 competitor has goods in stock

11 October Place Holders Hill Road. London NW 14 1EJ
Tide. 858141 Attn. Kremer 67. TN. 01-203 2473

Mail order only SAE for data sheets Export enquiries welcome

7460 TTL
7400 .10
7401 .12
7402 .12
7403 .12
7404 10
7406 .27
7408 .12
7409 .13
7410 .12
7411 .21

7412 .21

7413 .24
'7414 .84
7416 .25
7417 .33
7420 .12
7426 24
7427 .24
7430 12

7432 23
7433 50
7437 .23

7438 .23
7440 16
7411 .50
7442 .30
7443 85
7445 .67
7416 .67
7447 .59
7448 48
7450 16

7451 16

7453 16

1254 16

74N 16

7470 .36
1472 .32
7473 .21

7414 .21
7475 .25
7476 .31
1183 .611

7485 .04
7446 .25
7489 1.95
7190 .36
7461 .62
7492 .42
7493 .29
7495 .51

7496 .67
74101 .

71105 .4488

74107 .27
74109 .45
74121 .29
74122 .47
74123 .31
74141

74151 .58
74114 1.09
74156 111

74157 .54
741N 1.54
74161 1.11
74163 SD
74104 AT
74116 .93
74175 .67
74171 .84
74111 .85
74118 1.94
74102 .98
74110
74151 .06
74196 AK
74197 .26
74198 1.41

74 LS TTI
741500 18

741501 18

741502 18
741504 .19
IlSm .21

741.508 .21

141309 21

741.210 .21

74/211 .21

741314 1.16
11320 .18
71/321 .21
111332 .24
141037 .25
TON .29
741310 .25
741342 .54
741351 .29
741514 .32
71316 .33
741.310 .16
71/093 .N
74LS107 .34
7413112 1.90
74/31E3 .85
71/2124 2.20
7413151 .95
1412153 .64
7415157 .64
7413161 1.14
7115175 .1.05
7413163 .1.33
141.0194 2.06

740 TTI

74500 .36
74001 .28
74205 .38
74E01 .31
74510 .31

74822 38
74137 .38
74151 .28
/ATM .20
74174 .58
140112 .15
741124 3.24

111111111

1113110111E8

745181 3.9/
11021 7.91
2718 1.22
2182.1 1.22
2114 19.53
NON 7.82
1251 7.00

LINEAR

00380 14 .1111

L143900 .40
141741 8 21
4E555 .21
NE556 .71
NE565 1.14
61566 1.43

5E567 1.82
REGULATIONS

7805 .111

7812 .80
7905 1.39
7912 1.39
1.11309 .16
15773 .4a
TRANSISTORS

23
ACI76 .23
82107 .18
BCIOB .18
115109 .19
BCI77 .11
1C178 .18
112179 .18
62184 .15
110167 .22
60477 .2:
80471 .24
00474 .24
13731 .54
10132 .54
11150 .23
06751 .23
10152 .23
110195.4 .17
0211 .20
0(12 .36
02200 .45
TIP 2955 15
TIP 3055 .69
73 .

2784300 .17

rX500 18
aim 24
2113054 .57
20765 .57

5437112 12

263704 12

211219 .29
010013

11113
0914 .05
14148 AM
O 1151 14
MI MI
111002 MI
MAI) II
144304 10

1140)5 .11

O 005 II

64937 12

1446111 16

144504 .21

ELECTROLYTICS
UP/11

47 10) .00
P63 .09
22163 .06
1340 .011

4.7/35 .01
4.7%3 .0e

10/16 .01

10/35 .01
10/63 .01
22/16 .16

2215 .10
22 63 .12
33,16 .011

33,35 .11
33/63 13
47/16 25
47/35 .12
4743 .15
10116 .11
100/35 .13
103641 24
220/10 .12
22045 .47
Xt1/16 .11
330/35 .31
470/0/3 34
470/16 .10
170'35
155 15 30

31

Phone you
9293

611597 24 Ins.

All prices INCLUDE 8.A.1 all 25p POP. A E ler 15111101

IBEki SYSTEMS
32 Dunsville Drive. Coventry CV2 2H5

 Genuine 5 silicon transistor circuit.
does not need a transistor radio to
operate.

 Incorporates unique varicap tuning
for extra stability.

 Search head fitted with Faraday
screen to eliminate capacitive
effects.

 Loudspeaker or earphone opera-
tion (both supplied).

 Britain's best selling metal locator
kit. 4.000 already sold.

 Kit On be built in two hours using
only soldering iron. screwdriver.
pliers and side -cutters.

 Excellent sensitivity and stability.
 Kit absolutely complete including

drilled, tinned. fibreglass p.c. board
with components siting orinted

 complete after sales service.
 Weighs only 22oz.: handle knocks

down to 17'' for transport.
Send stamped, self-addressed

envelope for literature.

Complete kit
with pre -built
search coil £15.95

Plus £1.20 P&P
Plus £1.37 VAT (8%)

built, tested
and
Guaranteed

£20.95
Plus £1.20 P&P
Plus £1.77 VAT (8%)

MINIKITS ELECTRONICS,
6d Cleveland Road, South Woodford,

LONDON E18 2AN
(Mail order only)

SANTA'S GOODIES
7409N 10p, £8-100, 7460N 10p, 58-100
74109N 15p, 512-100, 74155 35p. Min
Order 10 of one type - 100+ POA p/p 20p

PIHER SLIDER POTS 47K Log Track 70 mm
Overall 85mm, Singles 20p, £15-100. Doubles
50p, £40-100; Min Order 10. 100+ POA, p/p
20p.

MAINS TRANSFORMER
250v Prim 0 -10v -18v 2 amp 51.00 + 50p
pip. Octal Cable fitting plug, 20 way, 20p.
Chassis mounting plug, 20 way, 20p. Cable
mounting socket, 20 way 20p p/p 20p.

74540 25p, 74564 30p, MC1 488L 75p,
MC1489AL 75p + 20p p/p.

TRIMPOTS 500 TO5 20p, 1000 Cermet 20p,
1000 Painton PCB 20p, 200Q ditto 20p. 2500
ditto 20p, 500(1 ditto 20p, 1K ditto 20p, 2K
ditto 20p, 2K Helitrim 20p, 5K PCB 20p, 1M
skeleton min. vert. 12p p/p 20P.

CANNON D -TYPES 15 way plugs 50p. 15
way sockets 50p, 25 way plug 60p, 25 way
socket 60p, 37 way plug 80p. 50 way socket
I-7.1.20, 50 wry w/wrap sockets £1.30, 25 way
ribbon plugs 90p, covers with retainers 15 way
60p, 25 way 80p, 37 way £1, 25 way plastic
(3M) 50p, all above limited stocks. P/P 20p.

TTL 74 SERIES
7400 )2p 7401 12p 7402 15p

7404 14p 7407 30p 7409 16p

7410 13p 7412 18p 7414 45p

7416 24p 7417 25p 7420 15p

7427 30p 7428 32p 7430 15p

7432 26p 7438 30p 7442 50p

7451 15p 7472 76p 7460 15p

7474 28p 7475 30p 7485 95p

7486 30p 7490 30p 7491 80p

7495 60p 7496 55p 7497 £1.50
74107 30p 74109 50p 74121 25p
74123 48p 74150 90p 74151 60p
74153 70p 74154 ELIO 74155 80p
74157 60p 74162 90p 74163 90p
74164 E1.00 74165 £1.10 14188 £2.50
74190 £1.00 74192 90p 74195 90p
74198 £1.30 74219 £1.20 74284 £3.60
74368 E1.35 75450 35p 76660 50p

P/P 20p

SUPERSAVER 1 cassette recorder motor 9v
Speed governed, brand new, fantastic value.
95p p/p 20p.

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

SUPERSAVER 3 ICL P.S.U. 12v 1.8A (7. 5v -
15v) in maker's carton £10 p/p £2.

MEMORIES 2708 £.6-85, 2102 (Signetics)
Cl. 1702A £2.95, 251 3 (upper case) £5, p/ p
20p.

SUBMIN. TOGGLES (C & K, USA) spco
extended toggle (1.25 inch) superb quality 75p
Standard submin. toggle dpco 80p. 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 8p, 0.2 10p, Vernitron
Ceramic filters FM -4 10.7MHz 45p, BD 236
40p, 2N3055 (TI) 40p, BC 183L 10p, BC2 1 3L
10p, BF195 10p, 2521V (Dual 128 bit static
shift register 65p). RS 12-0-12 50mA sub-
miniature transformer £1.35. 5LT01 (green
phosphor) £4, suitable clock IC £3.25.
N82S 1 26N (PROM 256)(4 bit) £1*.30.
TMS3 1 28NC (static shift reg) E1.25.
LM 711CH TO -99 (Voltage comparator) 25p,
FPE 100 infra red emitter + data 15p,
MM5314 52.95. DIL SWTS 4 way 60p.
TBA8 10S + 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.
Merry Christmas to all customers and

ETI

L. B. ELECTRONICS
43 WESTACOTT, HAYES,

MIDDLESEX UB4 8AH, ENGLAND

100 ELECTRONICS TODAY INTERNATIONAL - JANUARY 1979



TRANSISTORS TTL
7400 .12 7426 .25 7470 .28 74107 .28 74148 1.20 74176 .90

91101 0.23 21117 015 OCAS 0.10 8C55960.11 11F184 0.20 1111295 1.30 291613 0.28 7401 .12 7427 .25 7472 .22 74109 .45 74150 1.00 74177 .90
02,125 0.17 82,1 1 9 0.12 KM 0.11 62,142 0.55 6F185 0.20 80208 1.50 291671 1.10 7402.... ,12 7428 .34 7473 .28 74110 .48 /41 5 1 .50 74178 1.20
82126 0.17 81119 0.25 (11297 0.10 52,958 0.20 11194 0.06 81120102 1.75 2116718 2.20 7403 . .12 7410 .13 7474 .20 74111 .70 741 53 .60 74179 1.10
ACI27 1116 81125 0.15 8C20941 0.09 52,571 0.13 611944 0.07 8U406 3.60 211711 029 7404 .13 7432 .24 7475 .28 74118 1.60 741 54 1.06 74180 .70
901271 0.23 611255 0.16 812124 0.10 62,112 0.13 BF 195 0.06 8011394 6.75 211893 0.25 7405 .13 7433 .32 7476 .13 74118 .82 741 55 .63 74181 1.95
82,126 0.14 51125 015 5C2132 0.18 10115 0.30 1F1952 0.07 602690 2.00 291905 0.25 7408 .29 7437 .24 7483 .75 74119 1.30 741 56 43 74182 .75
AC 1281 0.25 BC136 0.15 812141. 8.10 10116 0.30 621959 0.07 81.1169C 7.00 211990 0.25 7407 .29 7438 .24 7484 .10 74120 .82 74157 .83 74184 1.20
81128/176 0.42 51137 0.15 82,231 9.15 80123 0.60 BF 196 106 91.1704 5.00 2112060 190 7408 .14 7440 .13 7485 .90 741 21 .26 74159 1.70 74185 1.20
AC142 0.18 5C139 0.30 802376 0.98 08129 1.02 BF 197 0.06 011271 4.50 212188 0.20 7409 .14 7441 .52 7486 .28 74122 .40 74160 .80 741 86 7.20
92,153 0.55 1C140 0.27 BC237C 021 10131 0.35 BF 198 0.06 5206517 0.48 212218A 0.22 7410 .13 7442 .55 7489 2.00 74123 .55 74161 .50 74188 4.40
AC158 0.50 12,141 0.29 BC238 0.15 80133 0.40 B2224 0.18 4296523 0.27 212222 2.18 7411 .18 7444 .90 7490 .35 74125 .45 74163 .50 74190 1.10
6C176 0.16 1C142 0.20 1C2388 0.16 60135 0.30 19253 118 429406 0.90 292222A 0.29 7412 .21 7445 .70 7491 .65 74126 .48 74164 .90 74191 1.00
ACI 87 0.50 BC147 0.06 612381 0.19 80136 0.34 62254 0.18 845053 0.72 292270 0.39 7413 .25 7446 .70 7492 .45 74128 .62 74165 .90 741 92 1.00
AC1876 0.55 1114113 0.07 8C2514 0.15 80137 0.30 BF255 0.18 601214 0.25 292358 0.10 7414 .64 7447 .41 7493 .36 74132 .70 74168 1.00 74193 1.10
611881 0.55 112,1411 0.06 BC2511 6.17 82138 0.30 69257 0.16 981224 0.25 292484 0.18 7416 .27 7448 .80 7494 .80 74141 .58 74167 2.70 74194 .92
ACY20 112 1C14116 0.07 BC2529 0.15 80139 0.30 8f258 0.28 0122 1.40 202904 &II 7417 .27 7450 .13 7495 .55 74142 2.02 741 70 1.70 74195 .95
62222 1.02 82,14813 0.07 812520 0.17 110140 0.30 BF259 0.28 0126 1.40 2112906 0.18 7420 .13 7451 .13 7496 .62 74143 2.02 741 72 4.00 74196 .92
80142 0.87 BC149 13.06 BC252C 0.20 BD I14 0.30 8F324 0.20 0129 0.55 2113053 0.15 7421 .28 7452 .13 7497 2.40 74144 2.02 74173 1.20 74197 .92
88143 0.87 BCI57 0.06 51256 0.20 52168 0.50 84335 0.25 0135 1.00 2113117 1.00 7423 .25 7464 .13 74100 .95 74145 .64 74174 .90 74198 1.60
413 149 0.65 611574 0.07 612614 0.18 821178 0.72 1F338 0.45 0044 0.12 293440 0.70 7425 .22 7460 .13 74105 .40 74147 1.35 741 75 .70 74199 1.50
ADI61 0.35
AO 161 /162 0.70

BC1 107
1C1558811 0.08

BC262

612674 0.21020

80111 1.32
80163 9.50

0C45
innBF4.57 0.2210 00111

0.12
0.09

293638 0.15
21136384 0.16 CMOS

ADI62 0.35 6115821 0.09 6126711 022 BD232 010 02594 0.10 0474 0.10 253513 0.24 4000 .15 4014 .85 4025 .20 4043 .85 4069 .20 4508 2.3000262 0.36 8C159 0.06 110298 0.21 50233 0.60 82591 5.00 0175 0.10 2113692 0.24 4 .15 4015 .80 4026 1.35 4044 .85 4070 .20 4510 1.1020253 0.36 611595 0.07 BC304 0.25 50234 0.60 BFT43 0.54 0182 0.41 2113705 0.06 4002 .20 4016 .45 4027 4049 .28 4072 .20 451 1 .7052526 4.74 611598 0.07 BC307 015 BD235 0.40 0F529 0.20 01139 0.50 213706 016 3006 .95 4017 .55
.35

4028 4050 .45 4073 .20 4512 .9590211 4.05 BC 161 0.25 8131378 8.15 50235 0.40 62034 0.70 01203 2.50 213707 0.06 4007 .20 4018 .90
.7.0

4029 .90 4051 Ass 4075 .20 4516 .70AF 106 145 BC 167 0.06 5130711 015 50237 0.40 418134 0.20 01207 2.70 2113711 0.06 4008 .94 4019 .45 4030 .50 4052 4076 1.10 4518 .65441998 0.36 BC168 0.06 6C308 1.15 50238 0.48 82015 0.20 011072 2.50 213819 0.20 4009 .46 4020 .50 4033 1.40
.95

4053 As 4078 .20 4520 1.1087124 0.25 BCI69 0.06 RIO 0.15 80434 040 BF2611 0.20 011014 2.50 203055 3.00 4010 .50 4021 .85 4035 1.10 4056 1.00 4091 .209F125 0.25 8117011 0.07 613171 015 60501 0.50 11118 0.50 5241088 2.10 2113904 0.06 4011 .15 4022 .55 4040 4060 1.00 4082 .2041126 0.25 611701 0.07 BC322 Q10 60508 150 10719 0.50 11230 0.35 2113905 0.06 4012 .15 4023 .20
.90

4041 4086 4502 .90
911 21 0.25 81171 0.06 82,327 015 10518 0.50 81133 0.50 1923) 0.45 2113906 0.06 4013 .35 4024 All

.80
4042 .75

.35
4068 .20 4507 .52

AF 139 0.32
AF 170 0.30

6C17 1A 0.07
811718 0.07

8C328

111331

0.16
0.18

80537 1.02
10587 1.40

44134 0.50
82144 050

52314
11232

0.45
0.45

214037 0.25
294058 0.10 RESISTORS 1711 Mims mallsliP P 06 uric. Irset IRO o 222.9)179 0.30 51172 0.06 8C338 0.15 60032 1.90 BF151 0.12 11233 0.60 2N4222A 0.65 Prices 1110 le 427 0.39 each.

87200 0.35 1111722 0.07 BG3415 0.15 80116 0.50 11152 1.12 71242 0.60 204318 2.00 '.vf vows wailabIe I. 612 noes heat 109 to II Price 0.03 629 to 226 0.41 each.
02201 939 111128 0.07 51350.4 0.17 60120 0.50 112281 4.00 1122955 0.65 204148 1.50 each. If W Steele ire comet pe.tiolttl.r. Vale. twilable 1002 2009AS173 0.30 11C172C 0.07 01441 020 05115 0.35 15039 0.35 11990 0.18 294914 3.50 .,9 6.1sot mailable in El 2 series tom 120 la 1021 Price 0.03 5095, 160. 220. 516 102. 205. 502. 1002. 2001 5005. IN02215 940 e2,173 pin 81461 Q24 18121 0.29 80030 8.18 293448 0.30 215172 0.25 eac8,. Price 097 each.90216 960 511739 0.07 111546 0.10 112123 0.20 83X52 0.33 29404 0.45 2115245 0.30 14 Villas wallabIe a 412 noes tom 292 P ION. Price 0.06
AS217 0.60 12,1740 0.07 82,547 0.11 11125 0.20 EIS120 0.21 29524 0.48 8A5296 0.40 each.

1.111 111211ilere mast poletaluteler. Ulm amiable 202. 502611103 0.90 111177A 0.12 BC5470 0.11 IFIZI 0.20 60125 0.30 20526 0.48 295458 0.25 2W Value Available m 412 swim from IM to IOM. Prices 0.11 1008. 2008. 5006. 110. 2ka 525 1014 202. 10011 5006911107 1.00 BC1771 112 815478 0.11 11137 0.21 66125 0.30 21527 0.49 2115496 0.60 e406. Price 1.40 each.841 10 0.90 8C1788 0.12 805471 0.11 62152 0.15 89121 0.30 21685 3.50 2115670 0.65 54 Valves arsilMls a 46 Pries free IRO ts 618
60210 0.90 9C179 0.12 8C5406 0.11 14154 9.15 62229 0.54 D1705 0.10 295926 0.55 Prices 1201. Ika 0.19 each. I W Potmliamolsr ea 2' shah/ Mlum smils6lry 109. 259. 50902,707 006 8118211 0.09 1115486 0.11 11157 0.37 89939 0.15 25706 0.10 296123 0.65 125 to 323 0.22 each. 10131 25014 5002. 120. 280 525 1014 202.811070 0.07 111111211 0.09 515190 0.11 19158 0.15 59552 0.33 297068 0.11 20433 175 41710 MB 0.24 each.
611070 0.07 811839 0.09 51549A 0.11 KIM 0.25 69954 0.39 211708 0.12 20303 0.90 70 Yahoo amiable in E12 toms from R47 lo 221. Pekes 102 to 520 111 each.112,108 0.06 52,18353 0.09 615498 0.11 18173 0.20 59156 0.36 201039 0.15 2030/ 0.90 Prices 847 10 1182 025 each. 101 .9 201 9.62 each.BCIDBA 0.07 52,10316 0.10 BC560 0.11 14174 0.20 IMMO 0.36 2/11059 0.15 29305 0.90 150 to 1100.26 each. 1.541 Coavoteene press) aoleatimeler Values nvailable. 580. 7R0.1111088 0.07 61184 0.05 BC557 0.11 11177 0.25 50584 0.30 2111101 0.15 20323 1.00 122 lo 121 0.27 each. 101 1511 205. 1 0011. 50011BC109 0.06 811841 0.09 615512 Oil 11F1711 0.25 87105 1.08 211102 0.15 20732 1.00 156 Is 225 0.21 ea05. Price 0.50 ea05.811096 0.07 12,164)8 &la 105575 0.11 18179 0.25 112105134 TOO 211132 0.20 I112 Values avooleble 4 E6 uric. Irsm IRO le 226611091 0.07 BC186 019 BC557C 0.11 19180 0.20 BU108 1.80 291304 0.50 Prices IRO 1 100 0.29 each. ZW 10 Tore pololimeler. Ulu. 50110014 OOP. 2005. 5002. 110.BC1 13 0.12 BC187 0.19 01558 0.11 84181 0.20 82126 1.00 211305 0.50 1251s 1211 0.30 each. MO. MO. IDA MK. 500 INK.8E111 0.15
811 16 0.13

81204 0.01
1C2948 0.09

815566
5055811

0.11
0.11

BF102 0.20
111183 0.20

00)33 1.75
1111204 1.30

201307
291399

0.50
0.50

151 le 221 0.35 each. Price 7.34.048,

DIODES - CAPACITORS
AA I 19 0.17 00243 0.05 111142 OM 11204-8 0.65 11827 2.35 686 0.20 115403 0.15 Tantalum Read 25V 10uF 0.14 each
89121 0.11 82013 0.90 11164 0.50 1120010 0.75 TT921 0.20 690 0.07 25404 0.16 6 3V 47uF 0.32 each 22uF 0.14 eachX129 ELM 86016 0.07 11176 3.45 51206 0.30 1T923 0.35 991 0.06 95405 0.25 1 00uF 0.50 4401 47,1 0.17 each
66143 8.15 06017 0.18 11179 0.90 81210400 0.45 TT1075 0.25 895 0.06 115406 0.20 16V 10uF 0.24 each 100,1 0.17 each44144 5.09 081058 0,35 89 IV 1.115 81210143 0.50 7.1211101 125 4202 0.07 115407 0.19 22,1 130 each 220uF 0.36 each
54102 0.30 161051 0.35 81184 0.70 119210880 055 TT2002 0.20 T2 0.14 115408 0.20 47uF 0.50 each 4 70uF 0.47 each
6911 I 0.99 681109 0.45 11187 1.30 01010 0.35 MR502 0.75 14001 0.04 954506 6.75 25V 22uF 0.41 each 1000uF 0.72 each58115 0.25 118 142 1.25 11191 0.75 81155.350 0.45 18013 0.90 114032 0.05 25761 0.60 35V 0.1uF 0.22 each 63V 1uF 0.14 eachBA145 0.15 69100 028 17199 0.55 11154600 0.55 081354 1.80 1140113 0.05 0.22uF 0.22 each 2 2uF 0.14 each58148 012 811101 0.30 11201.2 0.48 81071350 0.90 MR856 2.10 N4004 0.00 0.4 7uF 0.22 each 4.7uF 0.14 each66154 0.10 118 I 00 0.20 812011 0.40 81071-600 1.15 48922.1 1.55 94005 0.06 1.09IF 0.22 4.5 10uF 0.17 each84155 0.12 59103 0.35 812011 0.45 62061 series 942203 1.6$ 64006 0.07 2.2u F 0.22 each 22uF 0.17 each84158 0.12 11118 1.45 1112011 0.55 0.15 111115460 0.65 54007 3.0$ 4.7uF 0.24 each 47uF 0.29 each04157 045 11121 0.15 512011 0.55 BUM serif. 0447 0.07 94148 0.04 Disc Demotic 100,1 0.40 each66158 0115 11127 0.10 80203.12 0.60 0.08 0470 0.07 14150 0.45 844/ 1 5092 0.27 each 220uF 0.65 each60159 0.75 11130 0.15 1110116 065 0013 0.45 0471 0.35 84448 0.25 18091 0.27 each 4 70uF 0.66 each86112 045 81133 0.10 6120120 1.01 12744 0.10 0481 0.12 55101 0.12 200pF 0.27 4ac0 1 000uF 1.01 each04201 8.05 81234 8.45 812044 045 lung 4.35. 0145 0.12 05407 915 2 20pF 0.27 each 2200uF 1.44 each

LINEAR INTEGRATED CIRCUITS
250p2 0.40 each 1004/ 1 OuF 0.20 each
2 70pF 22uF
300pF

0.40 each
0.40 each 47uF

0.25 each
0.36 eachC43020 1.75 111135820 3.85 9117602310 2.15 187570 2.85 186400 2.25 154700 3.95 111210 3.00 Mixed DieNctric 100,..F 0.61 each2,83045 0.00 080570 4.20 59760330 2.40 144621 6.95 114510 2.40 TBA7000 2.25 1182706 3.00 600V 1 uF 1.014.c5 220uF 0.68 4ech123018 2.50 6257005 10.15 09751109 1.50 760630 0.55 111151130 2.50 1B8720 5.10 1142700 3.00 1 kV 0.01uF 0.26 each 450V 110 0.27 eachCA3065 1.51 060560 2.75 5111513I9 2.00 1605305 5.10 18/5211 2.50 1587200 5.10 1152700 2.25 0.033,1 0.32 each 4.7uF 0.45 4.5103089E 7.11 091570 2.75 5916225 3.15 1/146614 1.70 1845204 2.50 11172040 2.10 11927050 3.40 0.04 7uF 0.35 each 10uF 0.53 eachCA30909 4.50 06475011 6.75 997622642115 1666610 180 168530 2.50 111750 2.40 TC9800 5.40 0.1uF 0.39 each 22uF 1.07 eachE176016 4.95 SC95032 2.00 011762276 2.50 780700 3.50 1145300 2.50 18117500 2.50 1C48047 12.40 0.22uF 0.50 each 33uF 1.22 each11156015 4.95 2C95042 2.00 911765321 3.15 780840 4.50 1112545 2.56 780500 0.90 711830 3.10 0.47,1 0.69 each Silvered MicaMC13031 1.50 014144 4.15 09765339 210 TAO I 00 1.35 11125406 2.25 181118000 2.55 108440 6.75 1.25kV O.1 uF 0.50 each ',OM 3.391 0.18 each14113042 2.00 91.4154 6.30 51765441 LIM 1001208 3.05 TBA550 3.50 1188108 3.40 1121321 2.85 ) 5kV 0.001 uF 0.24 44414 5pF 0.18 each1211305 5.15 81.90111 8.50 0117655011 1.00 15812080 1.50 11145540 3.88 81413109 1.10 12413276 2.05 0.0022,F 0.24 441.h 1 OpF 0.18 .051411307P 2115 0)9110 10.70 011756609 0.00 7691200 2.70 084560 6.45 1116820 0.86 1041330 1.60 0.0047uF 0.24 each 39pF 0.18 each141131, 1.00 611310 5.85 51756669 1.60 18912056 1.60 1111.5201 4.50 186915 7.35 741 0.25 0.22uF 0.28 each 1 00pF 0.18 eachMC13272 2.75 SL 1327 2.75 TAA3M 175 70612005 1.60 1545606 7.35 716920 3.00 Single Ended Elentrolyde 1 50pF 0.18 eachMC132720 2.511 01.3048 2.60 180310 3.15 154281 4.70 1165601.0 3.00 71619200 3.50 I 6V 10uF 0.11 each 1809F 0.18 each91)3309 1.25 007600311 2,50 780320 2.60 11143502 3.00 TBA570 2.00 168950.2 5.40 22uF 0.11 is050. 220p1 0.18 each5113392 3.95 S0760031102.15 1843509 3.00 164396 0.04 1865704 2.00 768950-29 5.04 47uF 0.11 each 330pF 0.36 eachMC1349 3.35 311760135 I.58 144435 3.45 1144421 3.60 114641412 6.20 1114990 4.95 100uF 0.11 each 4 70pF 0.36 each21193512 1.25 067601300 2.15 155550 059 1151406 3.95 725541811 5.55 1119900 3.75 220uF 0.14 each 6809F 0.36 each18113522 1.45 517602311 1.50 10855013 GAO 11.14105 2.50 116673 509 111188 5.10 4 70uF 0.241 each 820pF 0.36 each

BRIDGE RECTIFIERS THYRISTORS 1 000uF 0.32 each 1 000pF 0.42 each63V 1 uF 0.1 1 each 2200pF 0.50 each
ORDER ORDER 1 2uF 0.11 each 820091 1.58 each

CURRENT VOLTAGE CODE
TA 50V 81 / 50

PRICE
0.25

CURRENT 902700 CASE
2021 309 1018

CODE PRICE
0138/38 0.22

4 1

1041
7uF 0.1F

0.13
each 1 0000pF 1.62 each
4.14 Multi -emotional Electrolytic

1A 100V 131 / 100 0.26 80.0 50V 7018 008/50 024 22uF 0.15 each 30V 2500/ 250041 1.94 each
to 200V 81 / 200 0.28 800A 2004 1018 008/200 0.25 47uF 0.22 uch 70V 2500/ 2500uF 2.70 each
1 A 400V 81 /400 0.30 IA 506 70220 91/50 025 1 00uF 0.32 eeach 300V 150/150/1000F 2.81 each
10 800V 81 / 800
2A 50V 82 / 50

0.34
0.40

IA 1004 70220
IA MN 10220

01/100 026
SI /200 0.28

220uF 0.46 4.11 350V 200/ 300uF 2.46 each
Doeth14 Ended Electrolytic 200/200/ 100/ 32uF 3.89 each

2A 100V 82 / 100 0.45 IA 1009 10220 01/400 0.35 lOy 22uF 0.14 each 150/ 100; 100, 100
2A 200V 82, 200 0.55 34 50V 70220 93/50 0.25 I 00uF 0.14 each 1 50uF 4.75 each
2A 400V 82/400 0.65 3A 1004 70220 03/100 0.26 2200,1 0.17 each 400, 400uF 4.75 each
2A 800V 82 ' 800 0.70 31 2009 40222 03/206 0.30 4 70uF 0.360.5 300,-300/150.100.
3A 200V 83 700 0.70 34 4000 10220 03/400 0.40 1 000uF 0.40 each 5511 5.18 .awn
3A 600V 133, 600 0.80 4A 50V 10220 54/50 0.35

PANEL METERS ORDERING
Orders despatched by return of post Paymeni with

4A 100V 84, 100
44 400V 84,400
6A 50V 136 / 50

0.90
0.95
0.95

4A 10011 10220
06 21:274 10220
45 UM 16220

61/100 010
04/200 0.50
54,400 0.55

6A 200V 86/ 200 1.10 54 1018 10220 s5h400 0.55 Sae 2 112 m 194 . requests 1 16 cut-out order please add 20p for p Ai with orders under 0:5
6A 400V 86;400 1.20 75 504 10220 01/50 0.45 ORDER otherwise carnage free No other charges - lust Send
104 400V 810/400
258 504 825,50

2.50
4.00

72 100V 10270
7A 2009 10220

57/200 0.50
07/290 0.55

F.E.D. CODE PRICE paces shown Enquiries plcase send s a e Government
departments and educational InstItutions lust send

25A 200V 825, 200 4.20 72 4000 10220 07/406 0.50
I rnA 111 5.50 &boa' order Marl order only.

25A 400V R2 5 , 400 430 M UM 40220 00/400 070
500,54 M500 5.50 Export orders welcome

I. C. SOCKETS TRIACS
NO. OF ORDER ORDER
PINS CODE PRICE CURRENT VOLTAGE CASE CODE PRICE

8 08 0.10 3A 100V 702 20 13,100 0.75 INSKIP0.1114814 3A 200V T0220 13 / 200 0.60
16 016 0.13
20 020 0.30
22 022 0.35

3A 400V 70220
6A 200V 70220
6A 4001/ T0220

13 / 400 0.85
T6.200 1.00
T6 /400 1.05

74 024 0.40 8A 400V 10220 78,400 1.35 90 Charles Street Greenhithe, Kent
78 D28 0.45 104 400V 70220 T10.400 1.40

040 0.60 15A 400V 10220 T I 5. 400 2.00 Tel: Greenhithe (0322) 844985
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15-240 Watts!
HY5
Preamplifier

HY30
15 Watts into 80

HY50
25 Watts into 80

HY120
60 Watts into 80

The HY5 is a mono hybrid amplifier ideally suited for all applications All common input functions.
.(mag Cartridge, tuner. etc ), are catered for internally, the desired function is achieved either by a
Multi -way switch or direct connection to the appropriate pins The internal volume and tone circuits
merely require connecting:to 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 tOmV
Auxiliary 3-100mV: input impedance 47k0 at I kHz
OUTPUTS Tape 100mV: Main output 500mV R M S
(ACTIVE TONE CONTROLS Treble - 12d8 at 10)1z Bass - at 100Hr
DISTORTION 0 1% at 1kHz- Signal/ Noise Ratio 68dB

OVERLOAD 38dB on Magnetic Pick-uo: SUPPLY VOLTAGE 16.50V
Price £8.27 + 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 80 DISTORTION 0 1% at 15W
INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10H2-16kHz 3dB
SUPPLY VOLTAGE 18V
Price £6.27 + 78p VAT. P&P free.

HY200
120 Watts into 80

HY400
240 Watts into 40

POWER

SUPPLIES

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 4-16.7 DISTORTION 004% at 25W at
1kHz
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 101-0-45kHz 3dB
SUPPLY VOLTAGE - 25V SIZE 105 50 75mm
Price £8.18 + £1.02 VAT. P&P free.
The HY120 is the baby of I L 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 8..) LOAD IMPEDANCE .4-1617 DISTORTION 0 04% at 60W at
1 kHz
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz --3dB SUPPLY VOLTAGE

35V
Size 114 x 50 x 85mm
Price £19.01 + £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 H performance-
FEATURES: Thermal shutdown -.Very iow distortion - Loadiline protection -- Integral Heatsink -
No' external components
APPLICATIONS: Disco --Monitor - Power Slave - Industrial Public address
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 120W RMS into 8:) LOAD IMPEDANCE 4-16.) DISTORTION 0 05% at 100W at
1kHz
SIGNAL/NOISE RATIO 96d8 FREQUENCY RESPONSE 10i-17-45kHz - 3dB SUPPLY VOLTAGE
-45V
SIZE 114 x 100 x 85mm
Price £27.99 + £2.24 VAT. P&P free.
The HY400 is I L P Big Daddy. of the range producing 240W into 401 It has been designed for
high onwer disco nr public address applications If the amplifier is to he used at continuous high power
levels ,i 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 4-16.) DISTORTION 0 1 x. at 240W at
1 kHz
SIGNAL' NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-4.5kHz - 3dB SUPPLY VOLTAGE

45V
INPUTSENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £38.61 + £3.09 VAT. P&P free.

PSU36 suitable for two HY30 s £6.44 + 81p VAT
PSU50 suitable for two HY50's £8.18 + El 02 VAT
PSU70 suitable for two HY120 s £14.58 + c.1.17 VAT
PSU90 suitable for one HY200 £15.19 + E1.21 VAT
PSU180 suitable for two HY2000's or one HY400 £25.42 + 03 VAT

ILP
HY50

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS

I.L.P. Electronics Ltd.
Crossland House
Nackington, Canterbury
Kent CT4 7AD
Tel. (0227) 64723

Please Supply
Total Purchase Price
I Enclose Cheque 0 Postal Orders 0 Money Order 0
Please debit my Access account 111 Barclaycard account 0
Account number
Name & AddreSs

Signature
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I All you want for Christmas
I Fast and EasyLeave this page

open where it willI
.4r1.14

Lektrokit Breadboards
FROM £3.25, inc p & p and VAT
Hole for hole, top value! Lektrokit breadboards are modular, so they
can be linked together to form any size. With a pitch of 0.1", even the
smallest breadboard-217L-can accept 8, 14, 16 or 18 pin Dil
sockets. You just take a component, choose a hole, and push it in.
Model No. Contacts Price, each
217L 170 £3.25 L]
234L 340 £5.75
248L 480 £6.65 0
264R 512 £6.65 LI
264L 640 £8.32 ri
(All prices include packing, postage and VAT).

Lektrokit
Super Strip SS2
ONLY £11.05 inc p & p and VAT
Super Strip accepts all
DIP's-as many as nine
14 -pin at a time-and/or
TO -5's and discrete components. 4f.
With interconnections of any
solid wire up to 20 AWG.

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 eight bus -bars, each
with 25 contact points.

Lektrokit's policy, as you know, is the right
product, whatever the project, at the right
price. And it's backed by a nationwide network
of retailers.

But it could be that, whoever you get to
complete your Christmas, doesn't know
where the Lektrokit retailers are. So we've
included an order coupon to help them-and
you out!

LLEKTROKIT=============

do the most good!
You know, almost as well as we know, where to go

to get the components a home projects constructor
needs to pursue his hobby.

Either your nearest Lekrokit dealer. Or direct from
Lektrokit by mail order.

Because Lektrokit offer the most comprehensive
range of breadboarding and testing devices on earth.

Trouble is, the nice people who might give you
Lektrokit for Christmas probably haven't the faintest
idea what we-or even you-are on about.

So just tick the items you'd particularly like for
Christmas. And then leave this page open in a strategic
place!

Lektrokit IC Test Clips
ONLY £3.08 inc p & p and VAT
Ten models to fit all DIP sizes.
Test clip grips IC's without
slipping or shorting between
pins-makes testing IC's on
boards easier, aids removing Model Price
and inserting DIP's without TC-8 £4.38 0
damage. Each IC pin can be TC-14 £3.08 
brought up to a convenient TC-16 £3.25 0
contact post for hooking test TC-24 £9.28 0
leads or probe connections. TC-40 £13.95 E
LEKTROKIT COMPLETES THE CIRCUIT -FOR CHRISTMAS!

All I want for Christmas is what I've marked above.

To Lektrokit Limited, London Road, Reading, Berks, RG6 1AZ.
Telephone Reading (0734) 669116/7.
Please supply the above (tick items required)-IMMEDIATELY.

CUT OUT THE COMPLETE ADVERTISEMENT AND SEND TO
LEKTROKIT
(All prices include packing, postage and VAT. All deliveries include name of nearest
Lektrokit dealer-plus a FREE catalogue!)

I enclose P.O./cheque for £

Name

Address

ETI 3

COMPLETES THE CIRCUIT
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MINI -ADS & CLASSIFIED
ARGAIN PACKS .1\=i10

TTL
-7400 01. 02, 03, 04, 08, 10, 20,30,51 ANY MIX
10/61.00,

-48,

100/611.00.
7433. 104, 105, 109, 122, ANY MIX 10/£1.90,
100/618.00
7445, 46. 92, 95, 151, ANY MIX 4/£1.00
7443. 83, 96, 156, 160, 162, 163,
74165. 180, 193, 194, ANY MIX 3/61.30. 10/
£5.20.
BC184, 2N711, 12/61.00. OCP70 5/£1.00
SIMILAR TO 2N2192 20/61.00. MAN 10 1.27"
4/£3.00
BAX13, IN4151 100/61.50. TBA 120A 2/61.00'
15 5400 10/£0.80. 74510 20/21.00
PANAPLEX 9 DIGIT 7 SEG. DISPLAY 2/62.50
THYRISTOR 3A 25V 3/60.50
'1./ SP 21/2 DIA. 40 OHMS 2/61.00'
RESISTORS 10/£0.09, 100/60.80, ANY MIX
El 2-10 OHMS TO 1 MEG
'CAPACITORS
CERAMIC 27P to 8,700P E12 Series 10/£0.30.
POLYESTER 0.01 to 1 10/60.50, ANY MIX 1 MF
10/21.00
ELECTROLYTIC 63V IMF TO 1OMF 10/60.70. 16V
10MF TO 100MF 10/60.70

TELEPHONE ORDERS: COV. (0203)611597 USING
ACCESS CARD NO.

V.A.T. add 12'/4% TO ITEMS MARKED ". TO ALL
OTHERS ADD 8%

IBEK
SYSTEMS

32 DUNSVILLE DRIVE
COVENTRY
CV2 2HS

MICROBITS
NOW OPEN IN SURREY

Stockists of a wide range of
Micro -Systems and Peripherals
including the Exidy Sorcerer,
Newbear 77-78, Panda, Nascom
and Kim 1. Please telephone for
details.

Also a wide range of Computer
books and Bear Bags in stock.

34B London Road
Blackwater
Camberley
SURREY
Tel 0276 34044

VIDEO
MUSIC

-uur terreae

Videograph II links to the aerial socket of
our tv and provides a full colour GIANT

oscilloscope display. A must for hi-fi, horn:,
entertainment, discos, organs etc.
New - signal invert control, integral square wave
rieneratdr. Plus - full details for testing your amt.
yystem for transient distortion, crosstalk etc
Complete rig.gc Luxury cabinet and
Kit only U U controls. £9.95

INC POST PACKINC, VAT HEADY BUILT VIDEOGRAPH 659 95
wiLLIANA HMIS, Brm irmu.7ti
STUART Essex i2k113 3SD
SYSTEIVS Ltd Lavabo., Briaawakai ,022,

1111711

BARGAINS FOR THE
ELECTRONIC HANDYMAN
BRANDED LED DIGITAL

ALARM CLOCKS

111 (2) (3)

Returned to Service Department within guarantee
period

(1) With alarm repeat - S.R.S.P. of E17.00 offered at
£4.95 inc. VAT

12) With luxury lamp and repeat alarm as featured in
most major U.K. Mail Order catalogues. S R.S P
C31.00 - offered at £8.95 inc. VAT

131 With integral luxury light and repeat alarm also as
featured in most major U.K Order catalogues.
S.R.S.P of 032.00 - offered at £8.95 inc. VAT.

These will be sold as received from our customers with
the existing fault(s) and without guarantee

PRESCOTT CLOCK AND
WATCH COMPANY LIMITED

Prescott House, Humber Road, London NW2 6ER

or UK orders
add 50p for post

and packing
All prices
lode VAT

BUTTON CELLS
2 25mAl
600mA1

Mgt. Price/Cell
0.65
£1.25

VENTED CELLS
(for barge)

045 Ah 1 7 5 280 0.95
05 Ah HP7 or Size AA 1.10

1 2 Ah 22 5 49 1.40
1 8 Ah HP11 or Size C 1.95
4 (1 PM HP2 or Size 2.75

S. OV Pack SA1 2 Ah meads 7.50

T ago available at extra 10p per cell for 0.5Ah, 1.2 Ah roil
1 8 All nicads only.
Charger - Suitable for any of, the above vented nrcads -
harries up to twelve similar cells in a series at a 50mA or

.100mA rate
£9.95

Star.1.1.C10

PD rdSQesaRProxMail order I.P11

38 Storte1eigh
%Ao1

aci, Clavita11,
11tord

OA -550
6642SS63%

STRATHAND
SECURITY

ALARMED?
If not you should be. We specialise in Alarm equipment suitable tar
home. office or tectory. All items brand new top quality Cully
guaranteed
101 Magnet and reed switch. Hush lining. 4 wire. Requires hole

12mm diameter by 34mm deep 90p
102 Magnet and reed switch. flush lilting screw terminals. Requires

hole (Stem diameter by lemur deep E1.05
103 Magnet and reed switch. Surface fifties. 4 wire. Size 65mm by

13mm by I 1mm 90p
104 Magnet and reed switch. Heavy duty. Size 103mm by 20mm by

18mm. Two hole hying £3.00
105 Pressure pad - stair tread 22'r" by 6'r" E1.35
106 Pressure pad - large 29'r" a 15" £2.05
107 Window foil - sett -adhesive - lop quality. 70" rill by 'A" wide

E3.17
1013 Foil blocks self-adhesive pains loll to cable)
110 Keyswitches with mounting plate and cover E3.79
III Bell boles heavy duly plastic coated metal E8.115

112 Bell 6" heavy duty - very laud 12v D C 610.25
116 4 core cable 100mm - while . E10.75
123 Control panel to British Standard. Mains r'baltery. silent

entrreail Antstalse alarm circuitry 646.40
All prices include VAT and postage

PLUS
Radar Imicrowavel units automatic 999 dialling units with rape
message and many other items

STRATHAND SECURITY
44 St. Andrew's Square

Glasgow, G1
Tel: 041-552 6731/2

Callers Welcome

PRINTED
CIRCUITS

and

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 for 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. boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES

MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879

LIVING LOGIC!
STICKIES are printed self-adhesive labels that stick to
the top of ICs. They make dull, anonymous plastic
nlocks into diagrams that come ALIVE' See at -a -glance
twheehreasstolepolaucteoyf

ICs.
your probe or soldering iron -take

STICKIES are great for building and debugging proto-
types. faultfinding. experimenting. teaching - even
designing PCB layouts.
STICKIES come in packs for 7400- or 4000 -series ICs
Each pack contains a sensible mix of more than 60
different IC types.
1 20 -label pack -80p. 480 -label pack -62.80, or 2.10
packs at £2.50 each. 1 1 -plus E2.20 each.

Prices include VAT and first-class postage Official
orders welcome Please state whether TTL or CMOS
required

For your STICKIES by return of post
CONCEPT ELECTRONICS, 8 Bayham Road

Sevenosks, Kent TN13 3XA
Phone: 0293 5141 10

r0""'1
kNE,

BL6 wIth Iccr,

akv Available for all ETI projects
from day one of ETI, 'phone

your order

iliaz1.1

11181

SPECIAL OFFER -Single
sided Pax PCB mat, four off.
43/4" x 61/2", 99p all up

O

/Clat

Lifill
35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD TeL 1923
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VMOS POWERFET VN67AF (2A, 60V,
15W) 99p. Regulator 78L05 (TO -92) 29p.
Fast LOCMOS, 4001B/07/1 16/69 1 7p.
4013B 35p. 40166 40p. 40176 65p.
40206 80p. Cheap Linear. 741 1 9p.
CA3140E 40p. LF1 3741N (JFET 741) 35p.
MC3401P (18V LM3900) 45p. 555 24p.
2N3819 14p. 10% discount over £5. P & P
20p. Mail Order only. More in informative
lists. SAE to J. W. RIMMER, 367 GREEN
LANES, LONDON N4 1 DY.

NASCOM 1
Complete with power supply, improved
television modulator, updated monitor, full
documentation and several useful pro-
grammes on cassette. Price £239. Tel.
029671 2097.

COMMODORE PET HOME COMPUTER.
Six months old, as new. Plus books, manuals,
games, tapes, and membership to users'
club. £620. Write to A. Swenson, 'Lyndale,'
Grange Road, Bowdon, Cheshire.

MICROPROCESSORS
6800/Z80

CREED TELEPRINTERS
Consultancy, Stock

Manufacture, Maintenance

EPED
189 Hadlow Road
Tonbridge, Kent

DIGITAL
TACHOMETER

in kit form
Join the digital revolution
Buy a Digitac rev. counter

Features:
Readable in direct sunlight
Zero blanking
Stable two digit reading
Excellent resolution and linearity
Suits all neg. earth ign. systems.

Low cast. £16.65 fully inclusive
Please state system voltage, 2 or 4
stroke, number of cylinders and ign.
coils

ELECTRONEQUIP
36, Merton Avenue,

Portchester, Hants. P016 9NE
07018 73455

MICROPROCESSORS AND
COMPUTING

A book to give you a start
Contents. Binary Arithmetic, Principle of
Operation, Programming, Glossary of Terms.
50 pages of explanation and diagrams. Price
£2.30 plus 45p p&p (cheques, crossed P.O.

only).
Educational Data and Technical Services

59 Station Road, Cogenhoe, Northampton
NN7 1LU

NEW QUALITY STEREO AMP CHASSIS.
60W (RMS). Protected 3Qmin, 0.03% THD
12/30V Wkg 20 Trans, din socks controls;
select, V/C, etc. Boxed data £9.95 (inc.) K.
Lawrence, 1 Regent Road, Ilkley, W. Yorks.

RAINBOW RIBBON CABLE at silly prices.
SAE for details. Trading Post, 4 Castle Street,
Hastings, Sussex.

HEWLETT-PACKARD HP -67. As new, little used. Corn-
plete with' Case. recharger, battery. programme cards, blank
cards, user's manual. Et 90. P Burton, 10 Knowsley Close,
Hoghton, Preston. 0254 852136.

COLOUR MODULATOR
Ka FOR ALL TV GAMES!
6.95 dGrnTTP=r70£Z,EAM.O ,, FOR

nx UHF -TANK BATTLE. FREE INTERFACE DE.
Modulator TAILS

WILLIAM STUART SYSTEMS
Dower House. Billericay Road. Herongate Brentwood. Essex

CM13 3S0 Tel (02771810244
Barcla card /Access welcome

MICROPROCESSORS
AND MEMORIES

STATIC RAMS
1K x 1 21102 1250 nS1 £1.23
256 x 4 2112 1450 nS1 £2.07
1K x 4 2114 1450 nS1 £7.00
MPLI's
Z80 £15.00 8080A £7.60
6800 £13.00

8080 SUPPORT DEVICES
8212 . . . £2.98 8228 . £4.90
8216 .... £2.10 8251 £5.75
8224 .... £3.10 8255 ... £4.90
6800 SUPPORT DEVICES
6810P .... £3.10 6821P . £5.00
6820P .... £5.00 6850P £6.70
WIRE WRAP SOCKETS
16 pin 45p 24 pin 60p
18 pin 50p 40 pin . . . . £1.12

(15p postage 9 packmg)

IMPS
Box 131, Reading RG6 2DR
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VALVE SOUND. 1 6- and 30 -watt Amplifiers
by Parmeko. Excellent condition. Ex services.
£18 - EPED 189 Hadlow Road, Tonbridge.
Kent.

FIFTEEN CMOS PROJECTS - e.g.
70m p.h. Alarm; Mini -'trombone'; Mystery
Maze; Micro -power Indicator. Only £1 inc.
brings FIFTEEN detailed circuits PLUS 14 -pin
socket and kits voucher, from DAVID IAN
DESIGNS, 47 Hampton Court Parade, East
Molesey, Surrey.

CAR BATTERY MONITOR all electronic with
LED readout. PCB, IC and instructions only
£2.75 inc. SAE for details. TRITECH ELEC-
TRONICS, 190 RODING ROAD,
LOUGHTON, ESSEX.

TVH7 TELEVISION SOUND. For high
clarity HiFi listening and recording of Televi-
sion programmes. Supplied built and tested
on a single board measuring 105x52mm, for
TV internal fitment, £9.80 inclusive, with
wiring and comprehensive instructions. Eve
Products, 7 Adel Heights, Leeds 16.

20 INTO 2 E.T.I. MIXER SLIGHTLY
CUSTOMISED. Consisting of front panel
and boards, sliders with pan, monitor, vol.,
gain, bass, treble, ETC. £220 ono, no pots.
Must sell. Tel. (40) 64456.

SPECIAL INTRODUCTORY OFFER E275
inc. VAT & P&P

OHIO SUPERSOARD II
computer on a board. 8K basic in ROM M/C code
'monitor in ROM. 4K user RAM plus 1K display RAM.
Upper/lower case plus gaming characters. Graphics.
K.C. cassette interface. Modified for U K. TV standard.
Qwerty keyboard.

8K VERSION E315 inc.
Extra available 24K RAM. Mini floppy interface. Output
ports. Bus extensions. Ass/editor, etc.

C.T.S.
1 HIGHER CALCIERIBROOK, LITTLESOROUGH

LANCS
Tel Littleborough (0706) 79332 any time
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ASSISTANT FILM RECORDISTS
&TRAINEES

Would you like to specialise in sound with BBC TV's Film Department?
There are vacancies in West London

ASSISTANT FILM RECORDISTS work initially in sound
transfer and dubbing areas operating sound recording
and reproduction equipment for a wide range of
programmes. There are prospects of progressing to
mobile Film Recording work in due course. If you have
professional experience in this field, the starting salary
would be £3440 p.a. perhaps higher if exceptionally
qualified, rising to £4140 p.a. An additional allowance
is paid for shift work (not nights). Normal hearing is
essential.
EXCELLENT TRAINING is given if you have ambitions
to do this type of work but lack experience. You will need

'0' level standard of education, a basic knowledge of
electronics and should be able to demonstrate a
practical interest in sound and recording. Trainees
will start at a salary of £3130 p.a. in Spring 1979
and should qualify for promotion to Assistant Film
Recordists about a year later.

Conditions of Service are good and relocation expenses
will be considered. Telephone or write immediately for
an application form, enclosing addressed envelope
and quoting reference number 78.G.2614/ET, to
Appointments Department, BBC London W1A 1AA.
Telephone 01-580 4468 Ext. 4619.

AD INDEX
ALTEK 80 GREENWELD 83 POWERTRAN 2 & 6
AMBIT 8 HARRISON BROS 66 PROGRESSIVE RADIO ... 72
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AUDIO ELECTRONICS .... 48 HENRY'S 21, 32, 46 & 66 ROGER SQUIRES 56
BAMBER 78 IBEK SYSTEMS 100 R.T.V.C. 54
BAYDIS 34 I.L.P. 102 SENTINEL SUPPLY 98
BI-PAK 4&5 JEREMY LORD SERVICE TRADING 99
B.N.R.S. 78 SYNTHESISERS 84 SINCLAIR 33
CAMBRIDGE KRAMER ... 26, 46, 72 & 100 SINTEL 84

LEARNING 60 LB ELECTRONICS 100 STEVENSON 53
CATRONICS 9 LEKTROKIT 103 STRATHAND 86
CHILTMEAD 90 MAPLIN 108 STRUTT 44
CHROMASONICS 86 MARSHALLS 22 SWANLEY 56
CHROMATRONICS 70 METAC 38 & 39 TAMTRONIK 26
CRIMSON ELECTRIK 66 MICRODIGITAL 34 TECHNOMATIC 12 & 94
CODESPEED 70 MINIKITS 100 TEMPUS 96
COMMUNICATIONS MEAS 92 MOUNTAINDENE 72 T.K. ELECTRONICS 69
COMP. COMP, COMP ... . 107 NASCOM 46 TRAMPUS 68
DELTA TECH 70 NEWNES-BUTTERWORTH 48 VERO 48
DORAM 13 NICHOLLS 26 VIDEOTIME 34
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GREENBANK 37 POWELL 94
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THE SORCERER HAS ARRIVED

Introducing the personal
computer you've waited for.

The Exidy Sorcerer.
I didn't buy my personal computer
until I found the one that had all the
features I was looking for.
The Exidy Sorcerer does everything I
wanted to do and a few things I never
dreamed of.
It isn't magic. Exidy started with the
best features of other computers, added
some tricks of their own, and put it all
together with more flexibility than ever
before available. Presto! My reasons for
waiting just disappeared.

I wanted pre -packed programs.
Software on inexpensive cassette tapes
for the Sorcerer is available from Exidy
and many other software makers.

I wanted user programmability
The Sorcerer's unique plug-in ROM
PAC' Cartridges contain programming
languages such as Standard (Altair 8k*)
BASIC, Assembler and Editor (so I can
develop system software), operating
systems such as DOS (so I can also use
FORTRAN and COBOL) and applic-
ations packages such as Word Processor.
'Altair is a trademark of
Pertec Computer Corp.

I wanted Graphics, and the Sorcerer
is super. Its 256 character set - more
than any other personal computer -
includes 128 graphic symbols that I can
define.

I wanted high resolution video.
With 122,880 points in a 512 x 240
format, I get the most detailed illustra-
tions.

I wanted to display more information.
The Sorcerer displays 1920 characters
in 30 lines of 64 characters - equal to
a double-spaced typed page.

I wanted a full, professional keyboard.
The Sorcerer's 79 -key data processing
keyboard provides designated graphics,
the complete ASCII character set in
upper and lower case, and a 16 -key
numeric pad.

I wanted memory. The 12k of ROM
holds a Power -On Monitor and Stand-
ard BASIC; 32k of RAM is supplied
on board.

I wanted expandability. Serial and
parallel I/Os are built in, and the op-

tional 6 -slot S-100 expansion unit lets
my system grow.

I wanted a computer that's easy enough
for children to use. I just connect my
Sorcerer to a video display and a
cassette tape recorder, and if I have any
questions the easy -to -understand Op-
eration and BASIC Programming
manuals have the answers.

I wanted to buy from an experienced
Manufacturer. In five years Exidy has
become the third largest producer of
microprocessor -based video arcade
games.

I wanted to spend less than £1,000.
(This is where COMP. does a little
magic). My Sorcerer cost me £950!.
Now, what are you waiting for?
Call COMP. on 01-441 2922 or write to

COMPCOMPUTER

COMPONENTS
14 Station Road,

New Barnet, Herts. EN5 IOW.

(Price shown ex. VAT)

DEALER ENQUIRIES INVITED, A LIMITED NUMBER OF DEALERSHIPS STILL AVAILABLE.
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launch their new
atalogue...

A massive new catalogue'
from Maplin that's even
bigger and better than
before. If you ever buy
electronic components,
this is the one catalogue
you must not be without.
Over 240 pages -some in
full colour - it's a
comprehensive guide to
electronic components
with hundreds of
photographs and
illustrations and page
after page of invaluable
data.

We stock just about every
useful component you
can think of. In fact some
5,000 different lines, many
of them hard to get from
anywhere else. Over 1000
new lines in our new
catalogue. And with the
service only Maplin
provides, you won't regret
sending for a copy of our
fantastic catalogue.
Orders paid before
publication date will
receive a set of 10 special
offer coupons.
Big Discounts on popular
lines.

r

inviitip
CTRONESUPPLIES

p,e. Box 3, Rayleigh, sex SS6 8LR.
Telephone:Southend (0702) 715155.
Shop: 284 London Road, Westcliffe-on-Sea, Ess -
(Closed on Monday).
Telephone: Southend (0702) 715157.

f

Post this coupon now for your copy of our,
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
Coupons.
NAME
ADDRESS

ETI1


