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TRANSGENDENT 2000
SINGLE BOARD SYNTHESIZER

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

The TRANSCENDENT 2000 1s a 3 octave instrument transposable 2 octaves up or down giving 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 notse generator and an ADSR envelope shaper. There 1s 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 fimished metalwork, fully assembled solid teak cabinet, filter sweep pedal, professional quality components (all resistors either 2% metal oxide or ¥2% metal film1) and it
really 1s complete — nght down to the last nut and bolt and last piece of wire! There is even a 13A 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 Al the controls mount directly on the main board, all connections to the
board are made with connector plugs and construction 1s 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!

vcw;t;} ENVELOPE
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COMPLETE KIT
ONLY

£172.00 + VAT! E Pk

YA

NSCENDENT 2000

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!

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

LAST MONTH’S FRONT COVER FEATURE!

COMPLETE KIT

ONLY

£49.50 + VAT!

200+ 200 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!

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

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

cabinet size 17.2” x 17.2”" x 6.7" * Ultra low feedback {an incredible low 14dB overall!}, super high slewing rate (20V/us). 200W rms
continuous to 4 ohm from EACH channel, input sensitivity 0 775V (0dB)

COMPLETE KIT ONLY £196.90 + VAT * Professional quahity components, sturdy 19 ‘rack mounting chassis complete with sleeve and feet

for free standing work too

*

. * Easy to bulld — plenty of working space with ready access to all components, minimal wiring,
The kits shown on thts page are also available as separate packs (e.g. P.C.B. extensive instruction suitable for both experience constructors and newcomers to electronics.
component sets, hardware sets etc). Prices are given in our FREE CATALOGUE.
* Value for money — quahty and performance comparable with ready-built ampiifiers costing over

£600!

PRICE STABILITY: Order with confidence wrrespective of any price changes We
will honour all prices in this advertisement unul February 28th, 1979, 1f ET!

January, 1979 1ssue 1s mentioned with your order Errors and VAT rate changes OUR CATALOGUE IS FREE! WRITE OR PHONE NUW!

excluded

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

and documentation

U.K. ORDERS. Subject to 12% surcharge for VAT" (1.e. add % to the price). No

charge is made for carnage. “or at current rate If changed.

SECURICOR DELIVERY: For this optional service (U.K mainland only) add ND VER
£2.50 (VAT inclusive) per kit. PORTWAY INDUSTRIAL ESTATE ANDO
SALES COUNTER: If you prefer to collect your kit from the factory, call at Sales ~ ANDQVER, HANTS SP10 3NM (STD 0264) 64455

Counter (at rear of factory). Open 9 a.m.-4.30 p.m. Monday-Thursday.
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STERED

FM TUNER
Fitted with
phase lock-loop

£22.30
+ 40p p&p

+ 12%% VAT

High quality audio modules for Stereo and Mono

FREQUENCY RANGE 88 — 108 Mhz.
SENSITIVITY 3.0pv
BANDWIDTH 250 kHz
SPURIOUS REJECTION 50 dB
SELECTIVITY * 400 kHz 55dB

AUDIO OUTPUT (22.5 kHz deviation) 100 mv

STEREQ SEPARATION 30dB
SUPPLY REQUIREMENTS 20 10-30V {90mA max)
AERIAL IMPEDANCE 75 ohms

DIMENSIONS 240mm x 110mm x 32mm

The 450 Tuner providesinstant programme selection at the touch of a button ensuring accurate tuning of 4 pre-selected stations. any of which may
be aitered as often as you choose, simply by changing the settings of the pre-sel controls. Features include FET inpul stage. Vari-Cap diode tuning

Switched AFC LED Stereo Indicator

AUDID
CHASSIS =

£18.95
+ 40p p&p
+ 124% VAT

7 + 7w R.M.S.

MAGNETIC CARTRIDGE
PRE-AMPLIFIER

_ £2.95
Enjoy the quality of a 25p pi-p
magnetic cartridge with your + 12%% VAT
existing ceramic equipment using

the MPA 30 which is a high quality preamplifier/enabling
magnetic cartridges 1o be used where facilities exist

for the use of ceramic cartridges only

SENSITIVITY 3.5 mV for 100 mV output

The Stereo 30 comprises a complete stereo pre-amplifier, power amplifiers and power supply This, with onty 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
1ape deck. etc Simple 1o install, capable of producing really first-class resuits, this unit is supplied with tull instructions, black front panel knobs.
main switch, fuse and fuse holder-and universal mounting brackets

OUTPUT POWER 7 Watts RMS EQUALISATION Within * 1 dB from 20 Hz to

LOAD IMPEDANCE 8 ohms 20 kHz

TOTAL HARMONIC DISTORTION  Ltess than 5% (Typicaily ,3%) INPUT IMPEDANCE 50 K ohms

FREQUENCY RESPONSE 50 Hz to 20 kHz * 3dBs SUPPLY 1810 30 V—re earth

TONE CONTROL RANGE + 12dBs at 100 Hz and 10kHz DIMENSIONS [0x50x25 manllacio il

SENSITIVITY 190 mV for full output socket)

INPUT IMPEDANCE 1 M ohms

TRANSFORMER REQUIREMENTS 22V A.C. ratedat 1A PAI 2

DIMENSIONS (Less controls and

PARTS 200mm x 130mm x 33mm \ £7 10
STERED AP e

25w

AMPLIFIER
MODULE
25 Watts RMS

£4.55 + 25p pé&p

25 Watts RMS

30-50 v

8-16 ohms

Less than 1% (Typically 08%)
20 Hz to 30 kHz X 2dBs

OQUTPUT POWER

SUPPLY

LOAD IMPEDANCE

TOTAL HARMONIC DISTORTION
FREQUENCE RESPONSE

SENSITIVITY 280 mV for full output
MAX. HEAT SINK TEMPERATURE 90 C
DIMENSIONS 103mm x 64mm x.15mm 1

+ 12% % VAT

This high quality audio amphifier moduie is for use in audio equipment and stereo amplifiers and provides output powers up to 25 RMS with

distortion levels below 0.1%

QUTPUT POWER 35 Watts RMS

il o
PRE-AMPLIFIER + 1A

The PA12 Sterea Pre-Amplifier chassis is g and ded for use
with the AL 20/ 30 Audio Amplifier Modules. the PSt2 power supply and the
7538 Transformer. Features included on/off volume, Balance.. Bass and
Treble controls. Complete with tape output.

FREQUENCY RESPONSE 20 Hz—20 kHz (—3dB)

BASS CONTROL + 12 dB at 60 Mz
TREBLE CONTROL *14dBat 10kHz

INPUT IMPEDANCE 1 Meg. ohm
INPUT SENSITIVITY 300 mv
CROSSTALK —60dB
SIGNAL/NOISE RATIO —65dB
OVERLOAD FACTOR +20.d8
TAPE QUTOUT IMPEDANCE 25 K ohms

DIMENSIONS 152mm x 84mm x 35mm

SUPPLY 4080V
AUDIO LOAD IMPEDANCE 816 ohms
AMPLIFIER TOTAL HARMONIC DISTORTION  Less than 1% (Typically .08%)
MODULE FREQUENCY RESPONSE 20 Hz to 30 kHz x2 dBs
- SENSITIVITY 280 mV for full output
£7.15 MAX. HEAT SINK TEMPERATURE ~ 90°C
+ 8% VAT pm— DIMENSIONS 103mm x 64mm x 15mm

The ALBO s simiiac in design to the ALBO above and is of the same high quality but provides ‘output powers up to 35W with distor-

ugn levels below 0.1%

125w

R.M.S.

AL250

AMPLIFIER

€17.25% + aoppap

+ B VAT

OUTPUT POWER 125 Watts RMS continuous
OPERATING VOLTAGE 5080V
LOADS 4—16 ohms

FREQUENCY RESPONSE 25 Hz—20 kHz measured

PS12 POWER SUPPLY MODULE

Power supply for AL20A-30A, PA12. $450 etc. Transformer 1538
INPUT A C. VOLTAGE. 15-20V. OUT

PUT DC VOLTAGE 22.30V approx e
{dependent upon input). QUTPUT NEE S
CURRENT 800mA maximum: D1 o s
MENSIONS. 60X 43X 26 mm. (e

1.3
+12%4% VAT P&P 26p

at 100 Watts
SENSITIVITY FOR 100 WATTS

Q/P AT 1 kHz 450mv
INPUT IMPEDANCE 33K ohms
TOTAL HARMONIC 50 Watts
DISTORTION into 4 ohms D 1%

5Q WATTS _

into 8 chms 0 06%

This unit, designated AL250. is a power amplilier providing an ou;;zu(oi Lp 10 125W hM_S. mio 8 4 ohm load

AL30A

AUDID
AMPLIFIER
MODULES

£3.75

+ 25p php

10w

R.MS.

MAXIMUM SUPPLY VOLTAGE
POWER QUTPUT for 2% THD
TOTAL HARMONIC DISTORTION
LOAD IMPEDANCE

3ov

10 Watts RMS
Less than .25%
B — 16 ohms

BP124 SIREN ALARM MODULE

Amencan Police screamer pow-
ered trom any 12 volt supply into
4 or 8ohm speaker !deal for car
burglar alarm. freezer break
down. and other security pur
poses

ONLY £3.00

+8% VAT P&P 26p

INPUT IMPEDANCE
FREQUENCE RESPONSE
SENSITIVITY
DIMENSIONS

100 K ohms

50 HzkHz * 3 dBs

75 mV for full output
74mm x 63mm x 28mm

12'2% VAT

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

STABILISED
POWER SUPPLY

£4.25 + 25p pip

+12%% VAT

INPUT A.C. VOLTAGE 33-—-40v

MAG0 HI-FI AMPLIFIER KIT

8uild your own reliable top quaiity amplitier and save yourself
pounds. The MABO kit comprises the following Bl-kits modules
2x ALBO amps. 1x PA100 pre-amp 1x SPM8O stabilised power
supply 1x BMT80 transformer, thus giving 17 watts RMS per
channel STEREQ. 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 £32.00 + 12%:% + 62p p&p

QUTPUT D.C VOLTAGE 33 V nominal

QuUTPUT CURRE.NT 10mA—1.5amps
OVERLOAD CURRENT 1.7 amps approx
DIMENSIONS 105mm x 63mm x 30mm

TC60 KIT

A beautitul designed genuine TEAK WOQD veneered canbinet to put the
professional touches ta your home buiftt amplifier Full set of parts incl front
and back panels. knobs, chassis. fuses, sockets. Noen. etc ideal for the MABO
Size 425mm x 290mm x 95mm

PRICE £19.95 + 122% VAT + 86p p&p

Designed to power two ALEO's at 15 Watts per channel simultaneously Circuit Techniques mciude full short protection

STEREO
PRE-AMPLIFIER

£15.80

+ 40p p&p
+ V2ZAYVAY

A top quality stereo pre-amplifier and tone control unit e
amplitiers or audio units The six push-button setector swiich

20Hz t0 20 kHz x 1dB
Lessthan 1% (Typically .07%}
100 mV/ 100 K ohms) For an
100 mV/ 100K chms) output
3.5 mV/50 K ohms} 25Q0mV
Within = 1 dB from

20 Hz to 20 kHz

FREQUENCY RESPONSE
TOTAL HARMONIC DISTORTION
SENSITIVITY 1 TAPE
INPUTS = 1 RADIO TUNER
3. MAGNETICP.U.
EQUALISATION

TRANSFORMERS

T538 For use with 5,450 AL30A MPA30

Order No 2036 Price £3.20 + 55p p&p + 12%:% VAT
T205D For use with Stereo 30
Qrder No 2050

BMTB0 For use with AL60 SPM8B0
Order No 2034

BMT250 For use with AL250
Order No 2035

Price £3.25 + 55p pap + 12%% vAT
Price £5.40 + B6p p&p + 12%2% VAT

Price' £6.35 + £1 10 p&p + 12%:% VAT

BASS CONTROL RANGE
TREBLE CONTROL RANGE
SIGNAL/NOISE RATIO
INPUT OVERLOAD
SUPPLY 2010 40V

DIMENSIONS 300x90x33mm (less controls)

* t5dBsat 75 Hz

+ 10—-20dBs at 15 kHz
Better than 65 dBs (All inputs)
Better than 26 dBs (All inputs)

A 100 provides a comprehensive solution for the front end requirements of stereo
gives gives a choice of inputs together with two filters for high and low trequencies

I-PAN

DEPT. ET16, P.O. Box 6, Ware,
Herts




High quality audio accessories

AL120

AUDIO
AMPLIFIER
{With integral
heat sink and
short-gircuit
protection}

1.9
+8% VAT P&P 25p

OUTPUT POWER 50 Watts RM S.

SUPPLY 70 Watts

LOAD IMPEDANCE 8-16 Ohms

TOTAL HARMONIC DISTORTION 05% Manx. {typically 02%)
FREQUENCY RESPONSE + 1dB 25Hz-20kHz
SENSITIVITY 500mv

MAX HEAT SINK TEMP 45 deg. C

DIMENSIONS 192xB9x49mm

METERS

Minlature 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%22%26mm o/n 1318. £1.85 +8% VAT P&P
35p

Balance and Tuning Meter
Clear view edgewise meter. Centre zero
i S ty: 100-0-100uA

Introduced to tultilt the demand for a tully protected power amp. capable ot driving high quality speaker $ystems at up 10 DUVY, witn tstortion

fevels below 05%  Ideal tor domestic use. discos. p.a. systems. electronic organs, eic. The g ly rated P is ensure
operation at high output levels
STABILISED

SPMI 20 POWER SUPPLIES

SPM120/45

SPM120/55 A.C. INPUTS

SPM120/65 SPM120/45 40-48V
SPM120/55 50-55V
SPM120/65 60-65V
OUTPUT CURRENT 2.5A

0 RIPPLE 1A 100mVv
+12%% VAT P&P 25p NEW 2A 150mV

Dimensions: 45X 22x34mm o/n 1319
£2.00 +89% VAT, P&P 35p.

Minature Lavel Meter

Moving coil. for accurate level indication for tape
recordors. amplitiers, etc. Neat design. rugged con-
struction — wilt withstand tive times rated value.
Sensitivity: FSD: 200uA. OdB: 130uA. Dimensions:
23x22x26mm. o/n 1320. £2.80 +8% VAT P&P
35p.

VU Meter

Calibrated — 20 1o +3 and 0-100%. making it suitabie for
usé 8s a recording level meter or as a power output indicator
Sensi 130uA ions: 40x40X29mm. o/n

Y OuA. Di
1321. £2.00 +8% VAT. P&P 35p

SPM120 ks 8 tixed voltage stabiliser available with an output voltage of either 45V, 55V or 65V. Designed primarily for use |‘n audio applications.
the stabiliser which provides output currents up 10 2.5A, operates direct from a mains transformer requiring only the addition of 2 Electrolytic

0 the s/c pi

GE100 Mk. 2

10 Channel monographic equaliser

+12%9% VAT
P&P 35p.

NEW

CONTROL RANGE +12dB

DYNAMIC RANGE 110d8

MAXIMUM OUTPUT +15dB
FREQUENCY RESPONSE 30Hz-20kHz (* 1dB)
POWER SUPPLY 15-0-15V

VOLTAGE HANDLING INPUT 3VRMS

THD 005%

Only 155mm x 65mm X 50mm including the 10X 10K lin siider potentiometers and knobs which are mounted on a board positioned above the
crrcuitry In the frequency, range of 31Hz to 20kHz you can cut and boost £ 12dB with the 10 sliders, each of which has its frequency marked on
the circuit board. The GE100 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 £3.80

VPS30

Regulated variable ﬂ
stabilised power sup-
ply

7%

£7.60
+8% VAT P&P 35p

A C. INPUT MAXIMUM 25v
VOLTAGE REGULATION 2-30v
REGULATED CURRENT 0-2A

Incorporating short circuit protection

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 strui. impedance: 200ohms. Sensitivity: 90dB
Frequency: 90-10,000Hz. Sue: 20mm dia. X 120mm. o/n 1326. £1.50
+12'2% VAT, P&P 35p.

DYNAMIC MICROPHONE

Superior quality portable cassette recorder mike with built-in remote controt
switch and Jead fitted with 5-pin 240° DIN plug {remote switch) and 3-pin DIN
plug {microphone). Provides a direct replacement for those supplied with
recorders. With detachable stand. Omnidirectional. Impedance 200chms.
Freq. response: 100 to 10 OO0Hz. Sensitivity: 79dB at 1,000Hz. 0/n 1327
£€2.65 +12%2% VAT, P&P 35p

RE-317: DYNAMIC MICROPHONE

Highly sensitive. high-grade desk or hand mike suitable for use with many
poputar cassette decks. Incorporates on/off switch and 1 metre lead with
moulded standard jack plug. Complete with desk stand. Omnidirectional
impedance: 5,0000hms. Freq. response: 100 at 12,000Hz. Sensitivity
(—7dB at 1.000Hz). 0/n 1336. £4.70 +12'% VAT. P&P 35p

OMNIDIRECTIONAL CARDIOID

Powered by 8 1% volt battery located within the aluminium body. Satin silver
finish with front disk protection to the diaphregm housing. On/oH switch. Also
with ‘Busby’ type windshield, "U" bracket and stem and extremely supple
cable. Consumption: 0.2mA Irom 1'%V battery providing approx. 8-10,000
hours continuous lite. Impedance: 600ohms. Sensitivity: 70dB Frequency:
30-16,000Hz. Size: 23mm dia. x267mm. o/n 1329 €12.80 +12%%
VAT.P&P 35p

[ TIONAL CA

Oual imp 600 and 50.0000hms. Response 50 1o 14 000Hz. Sensitivity
54dB at 50K /ohms, Size: 1% dia X 6% fong. Weight approx. 190gnt. o/n
1328. £10.95 +12'%% VAT P&P 35p.

Thus NEW versatite Regulated Vanable Stabilised Power Supply with short circuit protection 8nd current limiting, is 3 must for all electronics

or a: It

voltage from 2V-30V. with a current limiting range of 0-2A. With this module there is no need to build a

separate power supply for each of your projects. with the simple additibn of a transformer (o /d 2033). 0-1mA (o/d 1310 or 1305). plus & snitable
shunt, a voltmeter (o/d 1311 or 1306), a 4 70ohm pot {o/d 1896). a 4K7 pot (0/d 1899). it can be used again and again as a seif-contained
bench. power supply. ehminating the use of batteries and thus saving £€'s!

PA200

STEREO
PRE-AMPLIFIER

St
xT

+12% VAT
P&P 40p

FREQUENCY RESPONSE
TOTALHARMONIC DISTORTION

20 Hz 10 20 kHzx 1dB
Less than . 1% (typically .07 %}

SENSITIVITY 1 TAPE 100mV/ 100K ohms  Foran
‘INPUTS 2. RADIO TUNER 100mV/ 100K ohms output
3 MAGNETIC P.U 3.6mvV/50K

ohms S00mvV

EQUALISATION Within % 1dBsrom 20Hz to
Hz

BASS CONTROL RANGE

TREBLE CONTROL RANGE

SIGNAL/NOISE RATIO

INPUT OVERLOAD

+ 15dBs at 75Hz
+10-20dBs at 15kHz

Better than 65dBs (all inputs)
Better than 26dBs (all inputs)

SUPPLY 3510 75V.
DIMENSIONS 300x90x33mm (less
controls)

STANDS

GOOSENECK CHROME FLEXIBLE HOLDERS

Length 320mm. o/n 1333. £2.40 +12%% VAT P&P 30p

Length 515mm. o/n 1334, £3.40 +Y2%: % VAT, P&P 30p

FLOOR STAND. Heavy chrome. Stow-away feet with rubber ends tor
maximum siability Draws to & height of 5 maximum. o/n 1335 £9.00
+12%% VAT P&P 8Sp

BOOM ARM for use with the above.stand. Heavy chromed metal. it gives 30°*
reach from the stand. 6/n 1337..£8.00 + 12%:% VAT P&P 70p

WINDSHIELD COVERS
0/n 1531 Medium per pair £1.20 +12'%% VAT P&P 35p. o/n 1332
Large per paw £1.80 +12%% VAT. P&P 35p

The PA200 15 basically our popular PATO0 Modifications have been made 1o make 1 compatible with the higher output AL120 and AL250

amplitiers

HEADPHONES

A top quality headphone with cushioned earpads and
headband Separate batance 'volume controls Stereo or
mono switch impedance Bohms Frequency 30
18,000Hz o/n B84 £8.70 +12%1% VAT P&P 70p

A brithant compromise between price -and performance
Superb stereo reproduction lor the newcomer 1o Hi-Fi
impedance 8ohms Frequency 30-15.000Hz o'n 885
£4.40 +12'5% VAT P&P 50p

BIB
HI-FI ACCESSORIES

Parallel Tracking GROOV KLEEN

The very lates! 1n automauc record cteaning Designed to
suit all modern single play decks Simple to fit it 15
extremely etficient Complete with two types of base and
three height extensions o n 8101 £3.68 +8% VAT

P&P 35p

Cassette Tape Editing Kit

Enables casselte tapes 10 be edied and joined easily

quickly and accurately Kit comprses Tape Splicer s’

{3 2mm). 2 Precision Tape Cutlers, Tape Piercer 9
Self-adhesive Labels Reel of Splicing Tape 3 Winders and
remavers and instructions ali in a handy wailet ng1

£2.40 +8% VAT P&P 35p

GROOV-STAT

The BiB Grouv Stat statc reducer neutralises the static
charge on records and other plastic surfaces. o 'n 8103
£5.45 +8% VAT P&P 35p

Casserte Head Cleaner

Essential lor cleaning of 1ape heads capstans and rollers
Pack contains Tape Head Apphicator and 1ape head polisher
tools Ptus bottle ot special tormula cleamng thud and full
msteuctions © n 832 £0.56 +12 /AT P&P 35p

ADAPTORS

AC-DC enables a large range of batiery powered radios. recorders, calculators to be
run off the mains (220-240V A.C.). Swiichable for 6. 7.5 or 9 volits. Current rating
2.500mA. Polarity reversing switch. Universal plug incorporated. o/n 137 £3.95
+12':% VAT P&P 35p

DC-OC for use in all cars, boats. ac . 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 €2.80
+12%2% VAT P&P32p

CROSSOVER NETWORKS

2.WAY channels for high and low frequencies to correct speakers — high to
tweeters. low to woofers. Compiete with instructions. Frequency 3,000Hz o’d
1904 £1.10 +12%% VAT P&P 35p

2-WAY los 8obm speakers up to 30 watts. Frequency: 3kHz o/n 1905 £1.85
+12% % VAT P&P 35p

3-WAY for Bohm speakers up to 30 warts. Frequency. BOOHz and 4 5kHz o'n
1906 €2.95 +12%:% VAT P&P 35p

AUDIO LEADS

107 FM indoor Ribbon Aerial £0.60"
113 3.5mm Jack ptug to 3.5mm jack piug. Length 1.5m £0.75°
114 5pin OIN ptug to 3.5mm Jack connected 10 pins 3 & 5 .

Length 1.5m £0.85"
115 5 pin DIN plug to 3.5mm Jack connected 10 pins 1 & 4

Length 1 5m £0.85"
116  Car aenal extension Screened insulated lead Fitted plug &

skt £1.10°
117 AC mawns connecting lead for cassette recorders & radios. 2

metres £0.68"
118 5 pin DIN phono plug to stereo headphone (ack socket £1.05°
119 242 pin DIN plugs to stereo jack socket with attenuation

network for stereo headphones Length 0.2m £0.90°

120 Car stereo connector. Variable geometry plug 1o fit most car cassetie. 8
track cartridge & combination units. Supplied with in-line fused power

lead and instructicns £0.60°
123 6.6m Coited Guitar Lead Mono Jack Plug 10 Mona Jack Plug

BLACK €1.50°
124 3 pin DIN plug to 3 pin DIN plug Length 1-5m £0.75°
125 5 pin DIN ptug to 5 pin DIN plug Length 1 .5m £0.75°
126 5pin DIN plug 10 Tinned open end. Length 1 5m £0.75°
127  5pw DIN plug to 4 Phono Plugs. All golour coded. Length

15m £1.30°
128 5 pin DIN plug to 5 pin OIN socket. Length 1 5m £0.830°
129 5 pin DIN plug to 5 pin DIN plug mirror image. Length 1.5m  £1.05°
130 2 pin DIN plug to 2 pin DIN in-line socket Length 5m £0.68°
131 5pinDINplugto 3pin OINplug 1 & 4and 3 & 5 Length

15m £0.83"
132 2 pin DIN plug to 2 pin DIN socket Length 10m £0.98"
133 5 pin DIN plug to 2 phono plugs. Connected pins 3 & 5

Length 1 5m £0.75°
134 5 pin DIN ptug to 2 phono sockets Connecled pins 3 & 5

Length 23cm £0.68"
135 5 pin DIN sockel to 2 phono plugs Connected pins 3 & 5

Length 23cm £0.68°
136 Coiled stereo headphone extension lead. Black Lengih 6m £1.75°
178 A C mains lead for calculators, etc £0.45°

CASES

TEAK 30 designed manly for use with our stereo 30 Audio System but has proved
very helpful 1o home constructors. Fitted with sohd uncut front and back o 'n 139
£€5.45 + 12':% VAT P&P 70p

TEAK 60 for use with ALE0/MKE0 Audio Kit Usetul for the home consirucior
equinng an ampiifier sieeve — has no front or back panel a/n 140 £7.00
« 12% VAT P&P 85p

I-PAN

DEPT.ET11, P.O. Box 6, Ware,
Herts.




AUDIO KITS OF DISTINCTION FROM P”W[I"”n”

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

This easy to build version of our worldwide acclaimed 75W amphfier kit based upon circuit
boards interconnected with gold plated contacts resulting in mimimal winng 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 1s 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 tocked 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 Goldrning-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 ™o o b o
board and offers at very low cost. ease of construction and all the normal facilities found on
quality amplifiers A 30 watt version of this kit (T30 + 30) is also available for £38.40 + VAT.
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cabinet size 15.5' x 6.7 x 2.8".

WWII TUNER £47.70 + VAT

This cost reduced model of our highly successful Wireless World FM Tuner kit was designed to

& complement the T20 + 20 and T30 + 30 amplifiers and the cabinet size, front panel format

nipiy R (!-‘_’» ‘Q‘M L and electrical charactenstics make this tuner compatible with either Facilities included are

| e @ oI BRI pre-aligned front-end module. switchable afc. adjustable switchable muting, LED tuming

% o 3 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".

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 1s used for stereo
decoding and controls include switchable afc, switchable muting and push-button channel
selection (adjustable by controls on the front panel). This unit matches well with the T20 + 20
and T30 + 30 amplifiers

cabinet size 15.5 x 6.7 x 2.8".

COMPLETE KITS: Our complete kits really are complete. Ail of the projects 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 spread their purchase or perhaps make their own
cabinets or metalwork Prices are given in our FREE CATALOGUE

PRICE STABILITY: Order with confidence! irrespective of any price changes.
We will honour all prices in this advertisement until February 28th, 1979 IfETI

i:au;zrga 19793 1ssue 1s mentioned with your order Errors and VAT rate changes OUR CATALOGUE IS FR EE! WRITE OR PHONE N OW!
EXPORT ORDERS: No VAT Postage charged at actual cost plus 50p handling -

POWERTRAN ELECTRONICS
U.K. ORDERS: Subject to 12%2% surcharge for VAT" (1 e. add % to the price).

No charge is made for carrier, "or at current rate if changed.

SECURICOR DELIVERY. For this optional service (U.K. mainfand onfyj add 2 .

£2.50 (VAT inclusive) per kit 0 ' - PORTWAY INDUSTRIAL ESTATE (02&")‘%22{?;
SALES COUNTER: If fer to collect your kit from the factory, Call at

Sales Counter (at rear O'\;g;grye) ec')pzn 9 :me4u30 pm. Monday-Thurrsday AN DOV E R H ANTS S P 1 O 3 N M
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FLEET OF FOOT? PEDIGREE CATS

For all us kiddies (anvone
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 WI1P
2DN.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1979

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.

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!

ElectronicBrokersLid |

Not fair this world is it?
ELECTRONIC
BROKERS, 4a PAN-
CRAS ROAD, LONDON
NW1 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
lewp) and high pulse out-
put voltage (6V minimum)
MICRO ELECTRONICS
LTD, YORK HOUSE,
EMPIRE WAY, WEM-
BLEY, MIDDX.




Ombit international

®

Production of the new catalogue has been held up for a few weexks - 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 VLS| 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 1kHz

from LW to 39.999MHz, FM frequency

readout in 100k Hz steps - (all usual IF

offsets programmable by diodes), a 24 hour format clock with 12 hour disptay,
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 ali 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 G 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.

DK frequency counter ICs: details in cat2

MSME5523  for CA LEDs with RHDP such
as FND507 £14 inc xtal
MSM5525  for 3% digit LCD AM/FM with

direct segment drive. no clock
or timers £11 inc xtal
Other types for fluorescent displays etc OA

Dther new semiconductor additions:

KB4437 pilot cancet mpx decoder 4.35
KB4438 muting stereo preamp 2.22
HA1370 supercedes TDA2020 299
TDA1090  HiFi AM/FM 3.35
TDA1220 low cost AM/FM 1.45

PRICES DOWN ON VMDS: as expected, this
new technology in power transistorsis getting
cheaper. 120v comp pairs /100W for £10.00
Price reduction on CA3189E ...now £2.20
New varicaps: to add to the biggest range.....
KV1211 2:9v bias to tune MW, like the

KV1210, but a double diode £1.75
New pilot tone filters from TOKO................
208BLR series, individual per channel with a
26/38k Hz version for pilot cancel decoder
applications. Flat to 15kHz £0.90
New crystal filter for amateur NBFM...........
TOYO 10M4B) with over 390dB adjacent ch.
rejection for 2m NBFM, 10.7MHz 14
New ceramic IF filters for 455kHz...............
CFMA455H 6kHz/6dB, 15k Hz max IGOdB
ideal for MC3357 etc.

A brief summary of some of our range of |

CA3123E/£1.40; TBA651/£1.81; CA3089/1.94
HA1137/£2.20; MC1310/£2.20; HA1196/£3.95
KB4424/£2.75; KB4423/£2.53,5SD6000/£3.75
KB4412/£2.55; KB4413/£2.75; KB4417/£2.55
MC1495L/£6.86"°; MC1496P/£1.25
LM3B1N/£1.81; LMI303/£0 99: ULN22838/
£1.00; LM38ON/€1; TBAB10AS/€£1.09
TCAS40E/£1.80; TDA2002/£1.95;
1ICLBO38CC/£4.5Q°; NE566/£2.50*; NES67/
£2.50°; NES60B/£3.50; NE561B/£3.50;
NES62B/£3.50°; NES68A/£2.50*

SEE THE OSTS ADVERT FOR CMOS/TTL
REGULATORS, OPTO DISPLAYS , and other
types of linear devices.

Some transistors for RF specifically:
BF256L8/0.34; 40822/0.43%; 40823/0.51 *
40673/0.55" ; BF900/961/0.80°; BF960/1.60°
8F224/0.22, BF274/0.18; BF195/0.18;
BF240/0.22, BF241/0.22; BF362/0.70;
BF479/0.86; BF6795/0.70; BF Y90/0.90*

PIN and other Varicap diodes:
BA102/0.30; BA121/0.30; iTT210/0.30
BB104B/0.40: MVAM2/£1.4B; MVAM115/
£1.05; MVAM125/1.05. KV1210/£2.75
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 ¢

TDA1062/1.95; TDA1083/1.95: HA1197/£1.40

At last, DIV HiFi which looks os if itisn‘t.

That's not to say it doesn’t look iike 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
. A small pic here would be an insult,

so send an SAE for details on the kit that looks as tf isn't. It's something else

one near it. But more than that,

it looks superb

1K

*

ity high perf:

and plug-in

plug in, to keep the Mkll! at the
* Various options and module line-ups possible to enable an installment approach
I to the system

y straightforward assembly
. Future circuit developments will readily

of

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

*
*
*
*
*

Hitachi VMOS power fets -
Power output readily multiplied by the addition of further MOSFETs
VU meters on the preamp - not simply dancing according to vol level
Backed with the usual Ambit expertise and technical capacity in audio

Matching both the style and design concopts of the MkIIl HiFi FM tunev

y for Hi

Fi

The PW Dorchester-LW, MW, SW & FiM sterea tuner

in much the same way as we have sweptaway the ‘oild technology’ in frequency/timer
counters - with the OKI and Intersil single iC counters, we now offer a single IC “All Band**

radio tuner.

a BFO and MOSFET product decetor for SSB/CW

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 fiiters for FM.
The AM section employs a balanced input mixer section, covering all broadcast bands - plus

intended as a ""communications receiver
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 CA3083E 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 :

The case/cabinet with PSU, meter and mechanics etc
An SAE for full details please. See the feature article in Practical Wireless (Dec/Jan)

- though at this price, the tuner is not
- although we know of many lesser designs that

£33.00

£25.00

TERMS etc: CWD please, VAT on Ambit Items is generally 12%%, axcept where marked {*).

Canlogul part 1:45p, part 2 50p all inclusive.

Postage 25p per order, clmage on tunar kits *

£3. Phone Brentwood {0277} 216029/227050 9am-7pm. Callers welcome inc. Saturdays .

2 GreshamRoad, Brentwoaod, Essex.

0STS

17

‘LSN’
20
20
20
20
24
26

29
29

24

24

7455
7460
7463
7470
7472
7473
7474
7475

74105
74107
14109
74110
74111
74112
14113
74114
74116
74118
74119
74120
11
74122
74123
74124
74125

198
83
19
115
25
46
48

38

24

40

40
90
110
99
120

38
38

38

44

74126
74128
74132
74133
74136
14138
74139
74141
74142
74143
74144
74145
74147
74148
74150
74151
74153
14154

57
74
73

135

84

110
10

130

130
78

120
110

350
210

74185
74188
74190
14191

74192
74193
74194
74195
74196
74197
74198
74199
74248
74249
74251

74253
74257
74258
74259
74260
74261

74266
74273
74275
74279
74283
74290
74293
14295
74298
74324
74325
74326
74327
74352
74353
74362
74365
74366
74367
74368
74373
74374
74375

‘N
134
275
1185

105
105
105
95
99

Since AMBIT introduced the ““One Stop Technology Shoé" to our service, we have been pleased to see just how many users of
electronic components appreciate our guarantee to supply goods only from BS9000 approved sources. More than ever, professional
and amateur electronics engineers cannot afford to waste time on anything less than perfect pedigree products.

m Stnndurd ANnD lP SchottkV

‘LSN*

‘LSN*
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N

180
180
187
137
110
110

74377
74378
74379
74386
74380
74395
74396
74398
74399
74445
74447
74490
74668
74670

NE555
NE556
NES558

249

MISCELLENY

30p
78p
180p

ICM7217 950p
ICM7208 1495p
ICL7106CP -
LCD DVM IC

955p
LCD DVM KIT

2480p

90 [3% dign LD

display

timer

ICL7107 LED
00 OVM kit 2065p
ICM7216 - 8 digit
10MHz DFMW/

1150p

£19.82

{for LED C.Cath)

scALAR 165

8629 150MH:2

[divide by 100
a4

20p
[95HI0DC 780p
11C90DC 1400p
[8618 -new-divide
foy 100 or 10
for 120/60MHz

450p

The ICL7216BIP} is still the cheapest way to make a full B digit/ 10MHz frequency counter/timer,
and with 10 external components + display - it is also one of the simplest. For t19.82, it takes a
{ot of beating. The mains filters have been extended now to inciude a 6amp IEC version at £5.10,

and with the amount of slectronic noise on thu average supply Inext door's fridge, for instance) it
ition to any
of latest types, all - of course - are shsolutely prime first quality types. And don t forget our range
of OPTO displays includes Hewlott 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 sudio
devices, tuner modules, kits stc., see our other advertisament for more details - or sand for the

is a really worthwhile

(04000 '
(MOS |Micromarket siaseeo
17p [ 4059 | 563p [4522 | 149p | 6800 series |8216 195 |2114  £10
4oo1 17 | 4060 | 1150 |4527 | 1570 | 6300p 650 gggts 350 |2708 £1055 ;:3‘1’
4002 | 170 14063 | 1090 14528 | 1020 [ Ga20P €6 |goay  eae |Revelonment | 7ao
4007 | "Vor [ 4007 | adon |asae ‘so | E859F  2.75 | 8255 540 |mEKeBOO 220 | 2403
4008 | 80p [4068 | 250 [as31 | rarp | SE10P  &'cc |MEMORIES |TK8O €306 | 7404
4009 | 58p (4069 | 20p |as32 | 125p | 2252 3.65 |DRPEEIESS | AML Sgnencs | 7405
4010 | 580 [4070 | 20p |4534 | Grap | B080series [2102 V10 |TI, intersi, 2406
4011 [ 17p la071 | 200 |as3s | 3800 [8080  6.30 |56;3  Farfre §e or |7
4012 | 17p |4072 | 20p |4538 | 150p | 8212 2.30 |4977 o ! 2400
4013 | 56p | 4073 | 20p |4539 | 110p 2. 7410
4016 | 52 4075 | 200 |asar | 1atp w o
4017 | 80p | 4076 | 90p |4s43 | 174p
4018 | 800 [4077 | 20p |4543 | 309p 0 uge Egs a2
e | Jun | 20| &
P 1538 || NEW LOW PRICES 7415
w022 | oa |4oes | 22 4328 | 320 || 7800 series UC 10220 package 1A ai 955 || 7416
4023 17p |4086 | 82p |ass8 | 1175 || 7900 series UC TO220 package 1A ali £1 7417
4024 | 76p 4089 | 150p |4559 | 388p || 78MUC series TO220 package %A all 90p ;:;‘1’
:gg: I‘BZ)':: :gi 1% :ﬁ 2(;53: 78LCP series TO92 100mA all 35p 7422
4027 | 66p |4096 | 105p |4562 |, 530p || L200 up to 3A/adjustable V&A 195p || 7423
4028 | 72p 4097 | 372p |4566 | 159p || 78BMGT2C %amp adjustable volts  175p 74
%
toge | oo |amme | 1308 ez | 2810 || 79MGT2C %amp adjustable volts  175p || 7422
4031 | 250p 4160 | 90p [4572 | 250 || 723C precision controller 65p ;:gg
0 e |aes | 53 |ai80 | 6% || MAINS FILTERS FOR NOISE/RFI etc 7432
4034 | 2000 {4163 | 90p |4582 | leap |} 1@mp in IEC connector £4.83 7433
4035 | 120p {4174 | 104p |4583 | Bap || 5 ampin ‘wire in’ case £3.87 ;:g;
4036 | 250p |4175 | 95p |4s84 G3p NESS0A  73p L
4037 | 100p |4194 | 950 |asgs | 7441
405 | 750 [4502 | a5 llnEnRS“"" — T
4040 | 83p | 4503 . T
soi2 | 25 [4507 | sop | os LM3leN  e6p | 0:43" High Efficiency HP: | 7445
4083 | 85y |a508 | 2agp |SASI0E  Bdp) LMINN  1oan | 5082 7650 rea CA 7446
4044 | 80p |4510 | 99p g:g:ig: 2‘;{; LM3900N 63:: 5082. 7653 red CC ;::;
4015 | 1300 |4512 | 'omp [SAYAOT  220| T000T ao® Sab [ 5062 2663 veliow CC | 239 7449
4047 | 98p 4513 | 206p | CA3160T 99p| 710HC 105 65p | 5082 7670 green CA 7481
4048 60p | 4514 260p 710PC di 59p | 5082- 7673 green CC
4049 | 55p |4s15 [ 300p | Qv emes 723cN s = 7453
4050 | s5p |4516 | 1250 AR BT0| 12000 105 gan | o, Standard HP 7850
LM301AN  30p| J41CH 105 660 | 5082 7730 rea CA
4051 650 | 4517 | 382p 741CN 8di 27p 2. 77 e
4052 | 65p 4518 | 103p | LM3OBH 121p) 5050y T o | 5082 7740 red CC
4053 | 65p |4s19 | s7p | LM30BN - 97p| ;a0 36p | 0-5” Fairchild
4054 | 120p | 4520 | 109p [ LM318H  2790) NER3iT  12C, | FNDSOO sed CC 150p
4055 | 1350 1] 4521 | 236p | LMINBN  224p| neg3in 105, | FNDS0? red CA 150p
TERMS: CWO pse., VAT to be added at 8% (inland}, pp 25p per order. When ordering from the
OSTS and Ambit - a single combined remittance and pp charge is sufficient. Account details OA.
2 GreshamRoad, Brentwood, Essex.

LPSN TTL now includes many more

AMBIT catalogue system. Part one {45p) mcludn details of our background ‘standard’ items, and
plus a

the new part two includes all the latest i

d

and

on OSTS.

et
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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 ‘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. PO12 3AG.
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) atronics ror
SOLID STATE R.T.T.Y.

We can 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 atl-electronic replacement for a Teleprinter,

and therefore does not suffer its disadvantages — bulk, unreliability and noise.

The basic function is 1o 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

monifor or modulated and fed into the aerial of an ordinary domestic TV set. The resulting

display is a page of 24 lines of up 1o 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 incon i of the hanical

telaprintar.
Kit price from £83.55 — sand 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 controtied ""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 signat. Tuning correctly into an RTTY signal is made simple with a single

“’correctly tuned’” LED plus an additional “’"Mark fraquency’’ indicater

The FSK demodulator circuit utihses 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 etiminate
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 2%in., with integral mains power supply £71.00
CT101. Receive Unit + Hi-stability AFSK oscillator for transmission purposes. £79.00
CT102. Receive Unit + Teleprinter interface unit £80.00
CT103. Complete terminal unit for reception and transmission with facilities for
connection to Telepiinter £88.00

ADD £3 for Securicor delivery

Batvoncs NEW

KEYBOARD KIT

Catronics Ltd. are proud to announce the introduction of the
world’'s first modular Keybhoard 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 ASC11, Baudot or any other code. This makes it suitable for many
projects including

E.T.l. — System 68 MPU (54 keys)

Auto morse sender, etc.

The 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 (Ad) 18 V2p
SAE for copy of our Data Catalogue.

CATRONICS LTD.
COMMUNICATIONS HOUSE

G 20 WALLINGTON SQUARE
WALLINGTON, SURREY SM6 8RG
Tel. 01-669 6700. Open Mon.-Fri. Also Sat. a.n.
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WATFORD ELECTRONICS

Introducing DM900 — The
DIGITAL MULTIMETER with
“Hidden Capacity” — It meas-
ures Capacitance too!

(as published in E.T.1. 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 3%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, tight weight device. built into a high impact case with
camrying 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 £1.50
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

e 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.

ACK PLUGS SOCKETS SWITCHES % SLIDE 250V
2 TOGGLE 2A. 250V 1A DPDT 14p
Screened Plastic | open | moulded | inhne SPST 28p § 1A DPDTc/over 15p
chrome  body | metal with couplers | DPST 3ap | “2ADPDT 13p
25mm | 12p 8p 8p break 11p DPOT 38p | 4 pole 2-way 24p
3.5mm | 15p  10p 8p | contacts ::p 4poleon/olf  54p ;:;‘ns':' I“x::g"
MONO [ 23p  15a |l 13p) 208 P | SUB-MINTOGGLE | ShSTonoff . 6
STEREO [ 31p  18p | 15p 24p 22p b changeoe :zp ey 6‘5"!:
- A SPST on/off o | DPDT 6 Ta 85
OIN PLUGS | SOCKETS | In Line spgr %ased ‘;3" TS L
PIN Loudspeakes 11p 7p 18p OPOT 6 tags P | Non Locking
g a5 Au%ug 13p 8p 20p | OPDTcenweofl 790} pyushio Make  15p
DPDT Biased  115p{ Push Break 25p
COAXTALITN) 14p 145 14p ROTARY Make your own multiway Switch
Adjustable Stop Shafung A Accom
BHONO 9p Sp single D moldala up 0 Gpv?/ahns e 69,
assorted colours 12p 8p double - P
Metal screened . 0 Mains Switch DPST to fit 34p
10p 3 way 20p Break Belore Make Walers. 1 pole/12 way
BANANA 4mm 11p 12p = 2p/6 way. 3p/ 4 way. 4p/3 way 6p/2way
2mm 10p 10p - 47p
1mm 7P Tp i Spacer and Screen 5p
ROTARY (A Stop)
WANDER 3 mm 8p 8p 1 pole/2 to 12 way. 2p/2 to 6 way, 3
OC Type 15p 20p pole/2to4way. 4pole/210 3way  41p
AC 2-pin American 15p 15p ROTARY Mains 250V AC 4 Amp 45p
VOLTAGE» TRANSFORMERS* {(Mains Prim. 220-240V) ALUM. PANEL
6-0-6Y 100mA; 9-0-9V 75mA 12-0-12V 100mA
REGULATORS o Egg(fns* METERS #
TO3CanType p | BVA: 6V- 5A GV- 5A, OV- 4A 9V- 4A; |2v 3A 392 ap
1A +ve SV, 12V, | 12V..3A; 15V-.25A 15V- 25A SN o FSD
15V, 18V 145 | 12V: 4.5V-1.3A 4.5V.1 3A BV-1.2A 6V- 1 2A g | 80na6x
MVR50r12 150 | 12V-5A 12V-5A; 15V-4A 15V - 4A; 20V-3A 35mm

1A —ve 5V, 12V
220

Plastic (T092)

+ve 0. 1A 5V, 6V

BV, 12V, 15V 30

+ve 1A (TG220)
5v. 12V, 15V,
18v. 24V 85

—ve 0 A 5V, 6V.
8v. 12V, 15v 86

20V-.3A 220p {20p plip)

20V- 6A 290p (45p p&p).

(50p p&p)

(60p p&ip}.

24VA: 6V-1 5A 6V-1 5A. 9v+1 3A 9V 1 34 .
T2V-1A 12V-1A. 15V- 8A 15v- BA, 20v. 6A | 4*374x14" 78 | 0.500u4

100VA: 12V-4A 12V.4A; 15V.3A 15V.3A
20V-2.5A 20V-2.5A. 30V-1.5A 30V.1.5A e
40v-1.25A 40V-1.25A; 50V-1A 50v-1A 650p | 12313 185024

axaxiv” 68 | psoua
4x2%x1%" 60 | 0 1004 A

4x2%x2" 64 | 0 1ma

SOVA: 6V-4A 6V-4A 9V-2549v-2.54 12v.24 | S3x2T 82 0.6mA
12V-2A. 16V-1 54 16V.1 5A.20v.1.24 20v. | Sxdx20 - 48
1.2A. 26V-1A 25V-1A. 30V-.BA 30V- 8A 350p 0-50mA

88 | 0.10mA

8x6x3 148 | 0.100mA
10x7x3" 172 | a.500ma
10x4%x3"" 142 | n.1a

12x8x3"" 210 | 0 25v

SCREEN TEST

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

Somewhat of a surprise,
and a shame, that we take
more than the States of

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

items. I always

thought we had more

3 050V AC
-ve 1A SV, 12V (N B. piip charge to be added above our COMPUTER 0300V AC
o e || e HARDWARE*| 5/
—ve ) 99
Sv.12v 15V 60 2u0) 10 | 4750 ench
EM320-12 105 | KNOBS# 1o fit Ya shaft g::a ;;g
LM320-15 165 | K1 Biack Ponter type 9 2516 TBA .
LM323K 598 | K1a White Pointer type 11p 2532 TBA 4%x3'%
LM304H 240 | K2 Shm Sitvered Alurminium 12p 2708 850 0-50uA
LM317H 100 | K3 Satin Black Ribbed 22mm diam 12p 27008 995 0-100u A
LM317K 350 | K4 Black Semated Meta! top with line 2716 1650 0-500u A
LM325N 240 Indicator 35mm diam 22p 3064 TBA 595p each
LM326N 240 | Kda As K4 but 25mm diam 20p | 265 750
M723 45 |KS5 Black Fluted, mewal top & skin oaltx’b- 4047 750
———d rated 0.9, 37mm diam 28p
EARPHONES K6  As K5 but with pointer on skirt 28p | 745188 165 1 LpaT
Magnetic K7 Biack Knurled, tapered. mewl top & | 745262 875 | CINKS#
2.5mm  18p skirt, Cakbrated 0-9. 30mm 26p ;Zgg% ggg
3.5mm 18p | K7a Asabave but pointer on skirt 26p 743475 325 T092 8p
Crystal 33p | K8 _ Black or Silvered for Shider Pot 10p 811595 70 TO5 9p
K12 Aluminised plastic with fine .nduzlm 811396 20 1018 8p
ULTRASONIC 22mm diam 9500 3 10220
TRANS- K19 Sod Aluminum Amplfier Knob. Elch 9980 TBA 24p
line indicator, skirted 22mm TO3 24p
DUCERS TMS601 1 325 T066 24p
£3.95% per pair TBA
393 230 J4018 89 [4046 <
395 218 | 4019 a8 |a0a7 vhu Chlp and
3% 215|400 99 [a0a MODULE for TV
ggg gg oz 9 14049 Convert your TV into a VDU by
235 150(4053 39 |408) e e
X controfler chi
447 14414024 g6 [4052 SF F96364 16 line by 64 cha-
420 18044025 19 14053 racters text retreshment, Cursor
668 18214026 180 |4054 management. Cursor manage-
669 18234027 45 | 4056 ment on screen. Line erasing
M aggg g; 282; Compatible with any computng
4 tem
CMOS* J:030 58 |4060 22
so00 15 14031 205 14063 SF F96364E €11.75%
4001 17 {4032 100 | 4066 AY-3.1016 £5.60%
4002 17 | 4033 145 | 4067 AY-5.1013UART £4.50%
ac06 105 | 4034 196 | 4068 71301 ROM £8.20%
4007 18 | 4035 1114069 SFSBO102 RAM £2.05
oos 87 | 4036 325 | 4070 7415163 £1.18%
ac09 50 | 4037 100 {4071 SN75450 £1.20%
a0 so | 4038 108 | a072 SN75451 70p+
4011 18 | 4039 320 | 4073 SN75452 T0p*
a2 18 | 4040 105 | 4075 SN75454 £2.25+
4013 42 | 4041 80 | 4076 UHF Modulator £2.50%
4014 86 | 4042 75 | 4077 Complete Module ~ £136.50%
a5 sg | 4043 94 | 4078 (Send 30p samps for full tech:
4044 88 | 4081 mical data)
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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
ves. 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




TTLs by TEXAS| 74186 700p | 4000 SERIES |93 SERIES TRANSISTORS [ BFW10  90p | TIP2955 78p | 2N3905/6 DIODES “TENERS
7500 " 13p | 74100 1000|4000 15p | 3301 160p | VEROBOARD - | ACi26 250 | BEvs  22p | TIP3055 70p 20p| ‘gy127 12p | 2.7v-33v
7401 14p | 74191 100p | 4001 17p | 9302 175p AC127/8 20p | BFY51/2 22p |'TIS43  34p |'2N4036 65p| -0A47 9p | 400mW op
7402 140 [ 74192 100p | 4002 17 | 9308 316p | 291x3% (C:gve'c:'&d) AC176  25p | BFY56  33p | ‘TIS93  30p | 2N4058/9 ‘0AB1 15 | 1w 15p
7403 14p (74133 100p | 4006 95p | 9310 275 | 2y, x5 a9 ash | AC287/8 25p | BFYOD  90p | ZTX108 12p | 12p| -0ABS 15p
7404 17p { 74184  100p | 4007 18p {9311 2750 | 33 3% “g ash | AF116/7 30p ) BLYS3  700p | 2TX300  13p | '2N4060  12p| -0Ag0 9p
74504 90p | 74195 9sp | 4008 80p | 9312 1600 | 335 56 Wp AD143  70p | BRY39 4Sp [ 'ZTX500  15p 2N4061/2 ‘0A91 9p
7405 18p | 74196  @Sp 4009  40p 9314 1850 | 5x17 1820 1215 | AD161/2 4Sp | BSX19,2020p | ‘ZTX502  18p | 18p| "0A95 %
7406 32p [ 74197 gop | 4010 50p | 9316 225p | 27%17 1322 121p | BC107/8 11p | BU104 225p | 2TX504  30p |'2N4123 4 -0A200 %
A amlT IR HR MG Wpee [fon" IR e aelam e B0 ),
741 15 g
7409 w: 74233 'E?S 4013 50: 33%3 225: Pkt of 35 pins 30p | 'aC147,8 9p | BUIOY 226p | 2N697  25p 22p| "1N316 ;: PLASTIC
7410 18p [ 74221 180p | 4012 84p | 9368 200p | SPo!tece cutter 8% |'BC149 10p ('8U205 200p | 2NG98  4Sp |'2N4289 20p| -1Na148 ap [3A400v  80p
oA 24p | 74251 1408|4015 840 | 9300 2005 | Pinmseruon toof P -gg:gg 8 :29 -guigg fggp 2N7ggA 20p '2N4401/327 1N40D1/2  Sp g:iggz 3::
7412 2 4016 a5 . p |'BU p | 2N708A 2 P 1N4003/4 6
7413 ags 3‘1?32 z:& 4017 no: 9374 200p ‘;I‘:gw'l"'"“"":zs ‘BC169C 12p | MJ481 175p | 2NO18 A:; IN4427 90p| 1N2005 s: 6A 500V  B8p
7414 60p | 74278  290p | 4018 80p S“a' P"gm(w'e) “9 "BC172  12p | MJ491 200p | 2N930  18p ['2N4B71 60p| 1N4006/7  7p | BA 40OV 75p
W I um il i thase o, | S U | e B BIGua ) ey ) eld e, 12
7417 27, 4 4020 1 P P 20p |’ P| 1N5404/7 18
7420 76 |7aces asen |40 s '8C182/3 10p | MI3001 225p | 2N1613 28p |2N5172 27p| 15920 op | 124500V 108p
7421 a0p 74285 400p [4022  100p LINEAR ICs '8C184  11p | 'MJE340 @5p | 2N1711 25p | 2N5179 90p 16A 400V  110p
7422 22p | 74290  150p | 4023 22p | AY1-0212 600p | NES31 110p | BC187  30p | MJE2955 2N2102 60p | 2N5191 83p 16A 500V 130p
7423 3ap | 74293  150p | 4024 s0p | AY1-1313 668p | 'NESA0L 200p | -BC212/3 11p 100p | 2N2160 120p | 2N5194 90p T28D0D  130p
AR IINE i MmN e iN M sl aeesln) M e
4026  130p [ AY!- p | p | 2N22224 20p | p
T35 e |jaae 20007 308 | -avsiats 600p | NESSE 70p | BC477 B 30p | ‘MPF103 4 IN2369A 16p | '2NS401 S0p
e el Ept e A PRET 84 | ‘AY51317 636p | NE5618 a25p | 'BC516 7 50p 40p | 2N2484 30p |'2N5457 8 | HEAT SINKS
S0, 90| 74388 13924029 1o0m | CAZ0IS 80p | NESE28 425p | "BC547B 16p | ‘MPF105 40p | 2N2646 50p a0p | For T0220 Voh-
7432 30p | 74368 150p | 4030 58p | CA3046 20p]l[JHES65 130p | 'BC548C 16p | MPSAOG 30p [ 2N2904 5  |'2N5459 40p| age Regs and
7433 a0p | 74390 2 Pt 200p | CA3048 225p | NES66 155p | "BC549C 18p | ‘MPSA12 SOp 26p ['2N5460 40p| Transistors  22p | THYRISTORS
7437 o0 | 74399 209714033 1mop | CA3080E 72p | NES67 175p | ‘BCS57E  18p | 'MPSAS56 32p | 2N2906A 24p | 2N5485 adp| For TOS 12p | 1as0v  aop
7438 35p | 74490 2000 14038 200p | CA3086 a8p [ NES71 426p | ‘BCS58B  16p | "MPSUO6 63p | 2N2807A 30p |'2N6027 48p 1A 400V 85p
7440 17 P1a03s 110p | [CA3089E 225p S¢D1024: £18 | "BC559C 18p | ‘MPSUSE 78p | "2N2926 9p | 2N6247 190p 1A 600V 70p
7441 70p 4040  100p 223‘1’90‘5‘0 375p 'gNF796%:t)63N 150 | BCY70 18p| 0C28  130p | 2N3053 20p | 2N6254 130p 34400V 90p
74428 80p 4041 80p 3130 100p |° 75p BCY71 2 22p| 0C35 130p | 2N3054 65p | 2N6290 65p 8A 600V 140p
2 o2 gop | CA3120¢ 70p | 'SN76013N 140p | BC131,2 50p | ‘R20088 200p | 2N3055 48p | 2N6292 6S5p 124 400V 160p
7444 112p 4043 90p | CA3160E 100p |'SN76018 140p | B8D135.6 54p | 'R20108 200p | 2N3442 140p | IN128  120p 16A 100V 160p
7445  100p |74LS SERIES | 4044 90p | FX209 750p ('SN76013ND  120p | 80139  S6p |‘TIP29A 40p | 2N3553 240p [ 3N140 100p| gripge 164 400V 180p
74464  93p |74LS00 18p | 4046  110p | ICL7106 850p | SN76023N 140p | BD140  60p | TIP29C 5Sp [ 2N3565 30p | 3N141 110p| gecTIFIERS 16A 600V 220p
i @ |[Eanss on 7R ICL8038 340p |'SN76023ND  120p | BD242  70p | ‘TIP30A a48p | 2N3643 4 3N201 110p] - BT106  110p
Jass.  Sob|7ars0s s0n |d0as sy | LM301a 38p |'SN76131 110p | B8DYS6 200p | TIP3OC  60p asp | 3N290 100p| 1A 100y 205 | 106D asp
7450 17p |740505 25p [4029  3zp | LM3N 120p |'SN76033N  175p | BF200  32p |-TIP31A  58p | "2N3702 3 40290 250p(-y5 agov  30p | MCRIO)  38p
7451 17p |741508  28p |4050  a9p | LM318 200p | SN76477 2%0p | 'BF2448 35p | TIP3IC  62p 12p | 40360 40p(.ya goov  3sp | 2NIS25  130p
7453 175 |7a310  2o0p | 4051 8op | LM324 70p ('SPB515 750p | "BF2568  70p | TIP32A 68p | '2N3704 5 40361 2 a8p|.2a sov  3op | 2N44ed  140p
7452 170 |7ats11 a0 | 4052 gop | LM339 75p | TAAE21 275p | BF257/8 32p | TIP32C 82p 12p | 40364 120p|-5x 100v  3sp | 2N5060  34p
7a60 179 |740513  asp | 4053 8op it 348 hose IO e 225¢ BE255 gg: TIP33A  90p | '2N3706 7 40408 70p| -2 400v  4sp I20 SOCCIi 0D
747 741814 9 4054 150, P |, P | TIP33C 11 14p | 4040 65p | -3A
i g:: 74L§20 zg: 4055  128p L. % AR 1:3: BFRAO  30p | TiP34A n;: *2N3708,9 oo S A %88‘6 -'}g:
747 740521 40p 4056  135p [ . p | p [ Tie3ac 160 1 p| 4 1
i 3‘3‘; 741522 z‘.’: 4055  Goop | LM38SN 140p | TBAB20 90p | '8FR79  30p | TIP3SA 225p | 2N3773 300p | 40594 970 ‘4 aogy 1::.':
7475 3ep |741527 38p (4060  11sp | M709 ED | 175 | 'BFREO 30| TIPISC 200p | 2N3810 25p | 40535 105p| 6a SOV 90p | ‘LOUDSPEAKERS
7476 35p |74LS30  22p | 4063  120p 'ing 3:&': AT 3zo= g;:g; ggp TIP36A 270p | "2N3820 S0p 30513 75p| 6a 100V 100p | 2%, 64R  70p
7480 50p |74LS32  40p | 4066 550 | V033 Joon |-Toat022 800 d p | TIP36C 340p| 2N3823 70p | 40841 90p| ga 400v 120p | 2% B8R 70p
7481 100p |741542 98p |4067  450p | (733 20P | 1bazoze 3200 | BFX30 34p| Tip41A  8Sp( 2N3IBGE 90p | 40871 2 90p| 10n400v 200p (2 BR 75
7482 84p {74L547  90p | 4068 22p LM747 up) |t 330 | BFxB4 5 30p | TIP4IC  78p | 2N3903 4 254 400V. 400p | 1% B8R 75p
74834  90p |74L555 30p | 4069 20p tM“E ;g: U sg: g::ggﬂ ;gp ":35@ 109 18p
7484 100p |74LS72 4070 30p el T 2
7486 34p }741574  a0p [4072 22p | M 130p 00p MEMORIES
7486 2300 [7a1875  sop | 4073 20| Ma138 120p | XR2207 400p 709 100p AY 3 1015P 500p SWITCHES
7490A  33p [74L583 110p | 4075 22p | MC1310P 150p | XR2211 600p 21022 120p AY-5-1013P 400p Toggle
o g5 |74i585 100p |2076 1079 | MC1asB 55p |'XR2216 875p SRR raon TMS6011NC 400p SPST 51p
7492a  aep 741586  40p | 4081 22p | MC1495L 380p | XR2240 400p 21078 500p Saoly / 33w
7493A  33p |741S90 90p | 4082  22p | MC1496 100p |'ZN41 90p 21111 226p CHARACTER P
aoa S Teoo B2 A l20s3 3o | MC33a0p 120p | ZNa24E 135p ol 300, GENERATOR DPDT (centre off) 750
7495A %: 73393  o0p | 4098  175p S 120pQ{ZN4 258 400p 2114 €10 e 995p Push to make
7496 85p |74L5107 45p | 4098  107p g‘;‘;ﬂ Ko s 2008 5101 510p T o Ison (Red Green Yel Blue)  15p
7497  180p |74LS112 100p | 4411 €11 MKSO 750p 00p 6810 350p RohisshaG o Push 1o break
74100 130p |75L5123 75p | 4502  120p TR o (Black only) 25p
74104  65p |7415124 180p | 4503 70p VOLTAGE REGULATORS ROM/PROMs
CRYSTALS
74105  65p |7415125 80p | 4507 55p ) ) 745188 2250 T -~ o
74107  34p |7415132 120p | 4510 99p Fixed Plastic T0-220 745287 400p 3245 0 100KH; 7°P
74109  §5p 7415133 60p | 4511  150p| A ve e 745387 a00p 0p 1MHz 370p _
2201 390p 3 2768MHz 350p
74110 55p |74L5138 60p [4514  250p | &y 7805 75p 7905 90p 93427 a00p V565 4 SEEL 3500
74111 70p |7415139 60p | 4516  110p| 5y 59 = 7012 90 93436 650p :
74116 200p |74L5148 140p | 4518  100p B B 93446 650p £80) 500p 18MH: 300p
74118 130p |74L5151 100p | 4520 s0p :gyl ;g:g ;g: ;g}g ooe 6820 800p 27 135MHz . 300p
74119 210p |74(5153 60p [ 4528  100p | Jav 7824 90p 7924 1008 cPUs o ;gg: EDGEBOARD
U i dp | el 0 S B e | [Sommeerone
74122 a8p |7415158 120p | 4560  250p| gy 78105 38p 7905 30p 6800 900p e 200p 2 x 10 way 85p
74123 885p (7415160 130p [ 4583 90p| 45y 7812 35p 9012 8op 6801 TBA e e - 2k 15way 1000
ME mIIEE e RN W) e S| ogm o REm
o 2x 22 wa 135
74128 75p [74US163 110p | 40085 200p | OTHER REGULATORS EPROMS o 523.2, 2% 25wy 160p
74132 75p 7415164 120p | 40097  80p [ M309k 135p TBA625B 120p 028 600p 8257 €
n KEYBOARD
74136 75p |74L5165 180p | 14411 €11 'm3177 2000 TLA30 & 2708 900p
74141 70p |7415166 180p | 14412V £11| [M323K 6260 TBHOEKC s | 2716 €25 8259 £14 ENCODERS
74142 200p (7415173 110p | 14433 €11 (m753 375 78MGT2C S | a2 900p N o AYs0i2 300 10
74145  80p | 7415174 110p B LD MC14412v £11 AY-5-3600 £11
74147 190p (7415175 110p W i KETS
e 0| B S OPTO-ELECTRONICS Lg:"norﬁe DiLSOCKETSBYTexas eI:.f.wn Ss:oc vaon 09
74510 100p | 7415190 100p P oRer2 sop  9en e | 14em 120 20pn 285 28pn  42p | ldpn  40p 28pin  100p
741514  70p |74LS191 100p 9 b W0mn 12
74153 70p 7415192 140p ORP61 90p TIL78 j0p | 6P 13 22pn  30p 40pn  Sip Srm ED - Lo
74154  100p |74LS193 140p
74155  90p [7415195 140p LEDS VDU SYSTEM
74156 90p (7415196 120p | L %:g;m 789 02 (a8 featured in P.E. Nov/Dec 1978)
74157 70p | 7415221 140p TIL220Red  18p ; ) g
74159 190p | 7415240 178p | ICs TIL209Red  13p TIL222 Gr 18p A low-cost memory-mapped system designed
74160  100p | 7415241 175p | MC1488 100p | TIL211Gr 20p TIL228Red  22p to interface with all micro-computer systems.
74161  100p | 7415242 170p | MC1489 100p | TIL212Ye 25p MVE491TS  120p Desi _
72162 100p (7415243 170p | 75107  180p | TIL216 Red 18p Chps e Al ;lzmsdar:hm:‘;n;‘aﬂllz esigner Approved Suppliers
74163 100p | 7415244 1700 | 7220 1760 | mispravs Noms are despaiched by Complete Kit £49
74165 133: 7415251 zog 75324 375p | 3015F 200p FND500 120p rewrn Ready-built tested module £69
74166 140p | 7415253 140p | 75325 375p | DL704 140p FNDS07 120p (Above prices include VAT and P&P and a free Power Supply
74167  200p 7415257 120p | 75451 72p| DL707Hed  140p L3 600p circunt design)
74170 240p (7415258 250p | 75491 2 88p|  TO7Gr - 140e T312/3  110p ) : ) )
74172 720p | 7415259 178p | 8125 140p 4 TIL321/2  130p Trouble-shooting services available for kits or
74173 120p | 7415266 s0p | 8126 250p| 747 Gr 225p TIL330 1a0p dul hased f
74174 93p | 7415273 130p g;gg :::g: FND357 120p modules purchased from us
74175 88p |741S279 14 - f
e ”: W zag: 8797  160p| TRANSFORMERS (Prim 220-240V) Demonstiatlon now'n at our shop
74177 90p | 7415324 200p | 811598 120p| ¢ 100ma  88p 909 1A 270p+ PCB £6.00 + VAT + P&P
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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 haridfull 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
— acomputer.

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 Our thanks to Roy Francis and Martin Cripps of Imperial
system are tremendous — what price blobboards now? College for their time and trouble.
— Phil Cohen
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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 £10 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. o

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 10,
AR9).

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:
. Moving coil — and methods of loading
. Electrostatic
. Isodynamic
. Ribbon
. Piezo-electric
. Motional Feedback Control

OO WN =
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LOUDSPEAKER
PRINCIPLES

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 heen tried. Few have succeeded
well enough to reach production. Ron
Harris explains the innermost secrets of
those that made it!

'MOVING GOIL

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 | in a
magnetic field of flux density B will experience a force, F.
where .

F=B.l.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.

tf 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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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 matenial is possessed of infinite rigidity(!) flexing or

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1979

Cutaway photo of a moving coil unit — in this case a Bose driver.
1f 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:

(1) Finite Baffle

(i) Acoustic Suspension (sometimes called Infinite

Baffle)

(i1) 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 unitin 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!
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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
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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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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.

DRIVER > ¢

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.
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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 harn 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. »
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p
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KEFs 105 linear phase design. The upper two enclosures are p
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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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 voltage~5kV 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.

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 channell 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
| . .
M&‘;‘;ELE l/F"‘ED PLATE Another less serious drawback is that transformer into
| which the electrical signal is fed. This presents an
I awkward load to the amplifier, and can produce some
POLARISING .
I Sitace nasty effects from transistor amps.
n v Modern designs however—Lecson, Quad and the
l/ rest, can cope perfectly and experience no traumas when
P . presented with the wickedly reactive termination cha-
'S Scheme of operation for istic of el .
LMITING A F SIGNAL electrostatic loudspeakers. racteristic of electrostatic speakers.
o ——= On the top we have the basic Many attempts have been made to marry together
I single ended design, and be- electrostatic mid-high drivers with cone bass units. B&W

low that the commercially
employed, much-improved
push-pull scheme as
employed by Quad and Koss
amongst others.

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
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R

= POLARISING
. VOLTAGE

PUSH-PULL
TRANSFORMER

A F SIGNAL
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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.
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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.
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POLYESTER
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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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 2.5kHz.

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 ceramj
material—lead zirconite-lead titante in case it ma:@

your life the fuller for knowng are epoxied onto a bras
separator, and nicke! 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 18ins distance, and
that this can be considered efficient!

20 u

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 than
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 again acousnc effnmency is low, and horn
loading is employed.
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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 leve!, 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 ETN

AN G X

d

Philips loudspeaker RH 544 Motional Feedback design. This This is one-eigth of the perfect speaker! Many experts consider

unit incorporates a separate lbass 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.

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 11l loudspeaker.

4
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PROIECT

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) witha 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 x12, 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
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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 C10

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 O V as
common. Now adjust RV 1 until the
display reads 1500 RPM for 4
cylinders, 1000 for 6 or 750 for an
eight cylinder car. -
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PROJECT: Car Tacho

R6
100k

The output from the points of the distribu-
tor is basically a 0 to 12V square wave with
a 200 volt pulse on the rising edge. A filter
network, R1-R4, C2, 3 is used to remove the
high voltage pulse (and points bounce) and
QI buffers it givinga +5to 0V output on its
collector. As the filter network removes the
sharp edge of the input a schmitt trigger is
needed on the output of Q1 to give fast
edges. IC3/1 is used for this.

The output of IC3/1 is connected to the
input of the phase-locked loop IC (4046).
This IC has an internal voltage controlled
oscillator and its output is divided by 4, 6 or
8 by IC6 and this lower frequency is fed
back to the phase-locked loop IC. The IC
then compares this frequency to that at its
input and adjusts the internal oscillator
until it is the same. The result is a frequency
which is an e-.act multiple of the input.

The time Lase is generated by IC2 (555)
which has a negative output pulse, about
300 us wide every 375 ms (or 333 ms for 6

ov v av

HOW IT WORKS

1Ic2
555

Fig. 2. Full circuit diagram for the digital car tacho unit.

cylinder). This is inverted by IC3/2 and is]
used as the strobe pulse for the 4 digit
counter IC7. This pulse also triggers the!
first of the monostables in IC5 which gives:
a 200 ps delay before triggering the second
half of IC5; this gives a 40 us pulse to reset
IC7 back to'zero.

IC7 is a 4 digit counter with a latch’
(store) and seven segment decoder driver.
It needs four external transistors to drive
the digits but the segment drivers are
internal. As we need only a three digit
counter, i.e. for good resolution, with the
right hand permanently zero the least
significant digit is connected to the second
right digit, etc, with the most significant
digit connected to the right hand digit.
Provided one does not exceed 9990 RPM
this digit will remain on 0 as intended!

The 555 timer, the TTL and the 74C925
needs a regulated +5V and ICI1 provides
this with D1 preventing damage due to
reverse polarity inputs.

Iy
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2
4DIGIT
DISPLAY 3
4
a [b Jc |d [e [f |9
R15-R21
27R
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Ic7 0‘ BC338
74C925 9 L o A3
4 | )aczsa
%

+5V

ov




6461 AHVNNVI — TVNOILVYNYHILNI AVvAOL SOINOHLI313

0-—|+1zv

Fig. 1. The component overlay for the board. The board is double
sided although only the lower surface is shown here. Note the
link between the two surfaces of the board near C10.

Fig. 3. PCB foil patterns shown full-size.

_

— SPECIFICATION

Range 100 to 9990 RPM
Resolution 10 RPM
Reading rate

4 or 8 cylinders 2.66 per second

6 cylinders 3 per second
Power supply 7 to 15V@ 400mA

Suitable ignition systems standard

CDi

transistor assisted

"it will not operate on
‘pointless’ systems

BUYLINES

The components employed here are
all readily available from any of the
major mail order companies adver-
tising in this issue. Note that the
counter is a CMOS chip, and not a
standard bi-polar TTC chip. The
standard component will not operate
on this mode.

/

. -

+

—y, -1
oC ¢ <

POINTS

L——J .
S
E11 318f ﬁj

PARTS LIST——

RESISTORS all va W, 5%
R1,2 39k

R3.4 22k

R5 1k5

R6 100k

R7 100R

R8 not used
R9 10k

R10 390k

R11 10k

R12 270k

R13 10k

R14 not used
R15-R21 27R
POTENTIOMETER

RV1 25k trim
CAPACITORS

C1 10u 25V tantalum
Cc2.3 56n polyester

ca 10u 25V tantalum
C5 4p 7 25V tantalum
C6 10n polyester

Cc7 10u 25V tantalum
c8 470p ceramic

Cc9 56n polyester
c10 10n polyester

c1 10n ceramic
SEMICONDUCTORS

IC1 7805 regulator
IC2 555 timer

IC3 7413 dual schmitt
IC4 4046 PLL

IC5 74123 dual mono
1C6 4018 divide by n
1C7 74C925 4 digit
counter

Q1 BC318

Q2-Q5 BC338

D1 1N4004

Display NSB5881
MISCELLANEOUS

PCB

Case to suit




WITH DUAL TIME

ONLY £34.95

+ 60p P&P

This incredible watch is probably the most advanced of
its kind. It offers the followirig 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 upto 12 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 1EJ. Telex: 884941
attn. Kramer k7. Tel: 01-203 2473

\
ALARM-CHRONO

TAMTRONIK LTD (oepren)

217 TOLLEND ROAD, TIPTON
WEST MIDLANDS, TEL: 021-557 9144

ONE STOP SHOPPING — P.C.B.s

Components, Hardware. Cases, Part Kits, Full Kits. A complete service 10 the ETI Constructor.

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

\ Mail drder only. Callers by appointment )

ETCH RESIST TRANSFER
KIT SIZE 1:1

Complete kit 13 sheets 6in x 4Y%in
£2.50 with all symbols for direct
application to P.C. board. Individual
sheets 25p each. (1) Mixed Symbols (2)
Lines 0.05 (3) Pads (4) Fish Plates and
Connectors (5) 4 Lead and 3 Lead and
Pads (6) DILS (7) BENDS 90 and 130°
(8) 8—~10—12 T.0.5. 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
avaifable 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 Ysin kit or Yain kit. £1
complete. State size.
All orders dispatched promptly.
All post paid
Ex U.K. add 50p for air mail

Shop and Trade enquiries welcome
Special Transfers made to order

E. R. NICHOLLS
P.C.B. TRANSFERS
Dept. HE/ 2

46 LOWFIELD ROAD
STOCKPORT, CHES.061-480 2179

Mag. PROJECT Ref pPCB Component Hardware Case Total
issue Pack Pack “(Screened)
Graphic Equaliser 601 1.60 1423 430 20.13
Graphic Equaliser PSU 602 63 1.29 - 1.84
ToP R.F. Attenuator 603 26 1.54 1.35 3.15
Watchdog s ggg 85 4.69 7.68 5.63 18.75
Watchdog P 65 1.49 3.95 = 6.09
PROJECTS Sweep Oscillator 606 2.60 2107 8.16 4.28 36.11
Stereo Simulator 607 60 2.30 53 224 5.67
Freezer Alarm 608 55 92 3.85 1.65 6.97
NO General Purpose Pre-Amp 609 65 313 - 3.78
G.S.R. Monitor 612 70 4.70 7.10 3.95 16.45
Burgfar Alarm 613 60 215 6.15 8.90
Headlight Reminder 614 .55 1.65 2.20
6 Bench Amplifier 615 70 3.40 2,33 3.95 11.00
Audio Visual Metronome 616 — 1.31 1.62 2.93
Compander 617 1.60 10.10 8.30 315 23.15
50 watt High Power Amp 618 1.30 6.46 - 7.76
100 watt High Power Amp 619 1.30 9.16 10.46
High Power Amp PSU 620 1.10 5.66 7.89 14.85
LED Dice 624 50 2.92 66 1.65 5.73
Marker Generator 626 80 3.68 1.49 1 90 6.87
Skeet 627 1.60 11,12 97 4,53 18.22
Fiash Trigger 628 65 3.48 84 1.65 6.82
Disco Lightshow 629 305 12.79 5.85 - 21.89
Pink Noise Generator 630 60 1.00 1.65 3.25
Nov 76 541 Train Controller T001 75 5.27 5.84 3.9% 15.81
Jan 77 444 5-watt Stereo 1002 2.00 14.03 6.84 3.45 26.32
Feb 77 448 Stereo Disco Mixer 7003 1.60 13.74 87 16.21
Dec 77 Clock B 7004 210 11.31. - - 13.41
Jan 78 House Atarm A 1005 2.00 1093 3.05 9.50 29.37
Jan 78 House Alarm 8 7006 85 304
Feb 78 Metal Locator Mk 11 1007 92 5.91 8.76 3.38 18.97
Mar 78 Frequencer Shitier PSU T008 65 414 = 4.79
Mar 78 Frequencer Shitter 7009 1.50 16.99 2.40 20.89
Mar 78 LCD Meter T010 1.00 24.62 25.62
Mar 78 Light Dimmer TO11 55 3.40 312 7.07
Apr 78 Gas Monitor 1012 80 10.11 110 1.35 13.36
May 78 Star Trek Radio 1013 84 619 83 7.86
Jun 78 Stars & Dots TO14 1.83 533 11.49 346 22.11
Jun 78 Spectrum Analyser T015 8.32 35.76 16.02 5.00° 65.10
Jun 78 Wein Oscillator T016 89 6.36 4.80 2.40 14.45
Jui 78 UFO Detector 1017 1.45 10.80 80 13.05
Jut 78 Torch Finder T018 45 127 -— 1.72
Jul 78 Temperature Meter TO1 8 1.00 24 .41 25.41
Aug 78 Etiwet T020 90 2.87 1.16 4.93
Sep 78 Cross Hatch Generator 7021 1.40 593 3.66 1.65 12.64
Sep.78 Stac Timer T022 2.30 14.27 11.04 1.65 29.26
Sep 78 Wheel of Fortune T023 1.35 4.34 43 224 8.36
Oct 78 Complex Sound Generator 7024 2.95 10.15 8.78 21.88
Oct 78 R.F Power Meter 7025 t.10 2.24 712 2.38 12.84
Oct 78 Power Bulge 1026 60 71 78 79 2.88
Qct 78 Telephone Bell Extension T027 95 3.48 3.02 215 9.60
Oct 78 Proximity Switch 1028 1.95 7.91 3.25 1311
Feb 78 Uttra Sonic Receiver 1029 60 338 4.95 8.93
Feb 78 Uttra Sonic Transmitter T030 45 82 3.20 = 447
Nov 78 Cuts Cassette Interface T031 2.80 26.12 87 3.95 12.66
Nov 78 Audio Oscillator 1032 2.28 1013 38 33.74
Dec 78 Car Alarm 1033 1.80 2.80 92 - 5.52
Dec 78 Wine Temp Meter 1034 1.10 T3 I 1.31 45 5.79
Dec 78 Curve Tracer 1035 1.00 3.04 2,60 267 9.31
Dec 78 Eprom Prog main board T036 2.2% 17 75 21 20.21
Dec 78 Eprom Prog PSU 1037 1.30 3.79 l - 5.09
" .
SYSTELACE THIS MONTH’'S BARGAINS
Except w:\geeacog:ynghit' rglstrfu;:» perdal 279 1 10U x YaW 1n carbon resistors 30p
"l‘l’"s e’."sl 7 a 933"‘: = ;76' PCBs are modified) 10 x 1W 5% 7k5 resistors 12p
2 dp,’°1|e°d5 rom sept., 2| | Gy ;30 | 10x 1W 5% 1K5 resistors 10p
EICE) (SIS . Cuts & Ram 228 | 10x 1W 5% 150R resistors 12p
560 A, B, C (set 3) 4.60 | vou s 265 § 10 x BW 5% 390R wirewound 50p
710 2m Power Amp .80 200 £ 10x 47u 10v Ax. Electrolytic Capacitors
Double Dice 1.35 § Scouisonen 25
ou 3 PCBs 5% any 4 PCBs P
152 A, BTV Patter Gen. (set 2) | 10% 2% 1 x 10k 1in Rotary potentiometer 15p
2.85 | Aov 5 0C8s 12%%.any 6§ 9 plug-in mains PSU 3V/BV/9V/12V DC
Heart Rate Monitér 1.00 300MA, suitable for calculators and TV
Reaction Tester 1.45 SUISetlE2.00 Games £2.99
Metafl Locator 549 .85
Door Bell .65 «
Drill Controller .60 HOBBY ELECTRONICS
630 .60 | -
Digital Frequencer Meter {set 4) PCBs and Kits available from TAMTRONIK
o 2.90 PCBs and Kits also available tor everyday electronics, send SAE for
Digital Thermometer 1.20 detai
etails.
Bongos .65 .
Loudhailer gg For a few kits it is not possible to supply ALL components. To avoid
Continuity Tester -85 disappointment we recommend you send SAE requesting kit details.
Spirit Level c l = Please quote project and kit reference number when details of a
gl":hsr/‘:‘e' Tone Contro 1'°g specific kit is required. SAE automatically brings . se catalogue.
oc .
Experimenters Power Supply OVER 120 KITS NOW AVAILABLE
.80 TRADE AND EDUCATIONAL ENQUIRIES WELCOME
555 Timer Board

Hammer Throw (set 3)
Porch Light
RMS Meter
Rain Alarm
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VISIT OUR SHOP AT:—
32 Market Place

Great Bridge, TIPTON
West Midlands
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.FEATURE

POWER SUPPLIE

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 "[\
BVEVEVES
I e B g B e
o

vpeak > Wj I
\ AR Al \ \ \
Ill/ q / Y/ W/ \V \]// V:

R ! H !

Full Wave Rectified

Figure 1. Below: an unregulated power

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 15V at 10VA,
then the output voltage will be 15V when the load upon
the transformer secondary is 10VA (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 V,,,. voltage to a DC voltage it must,
be multiplied by 1.4142. 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

supply. Above: The output (with a load explode if wired up backwards! >
resistor).
Diode Bridge
1-D4
Le | D
NERN
Primary i Vsecondary - +ve Output
|
) B | |
c1 Load
Screen Resistor
E o— .
MAINS TRANSFORMER FULL WAVE RECTIFIER SMOOTHING
CAPACITOR

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/RMS 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 bobbip, 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

constructed out of lots of ‘E’ shaped laminations. These °‘E’
laminations are butted into ‘I’ 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

~—

/ keep short.

CHARGING
CURRENT
PATH

Use thick track,

—» ToPSU

Smoothing
4— Capacitor

—» To PSU

Heavy Current
Earth Return
(Loudspeaker return
for example)

Potential
between these

these two points:

G

N [L [L 4 as much as 10 to 20mV

‘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
volitage. 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 100U capacitor will result in a ripple voitage (Vpp) of about
v7

As a rule of thumb | 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.

Heavy Charging
Currents

v

b4

CHARGING
NN

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 > ilator 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.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1979
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Input Voltage range

The range of voltages over which the regulator will
function normally. For example, a 12V 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 regulator case should 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 V peak V peak off load
at rated at rated transformer
load load regulation
20%

5 VRMS Vo7 8Vv48

6 VRMS 8v48 10V18

9 VRMS 12V72 15V26
10 VRMS 14V14 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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.FEATURE: Power Supplies

TO92
plastic
or TO5 & a
metal
(100mA rating)
TOS
metal
or T0202 ‘ =
lastic %—
@ :ower
(200maA rating)
T0202
T0220 W
(500mA)
3
103 -
metal —
(2A) |
4
TO3 X1
metal R
(3A) |

Unregulated

input >T IN OouT Vout
470n Common ’
10u
[ | T
77

[

77
A)
This circuit shows a conventional arrangement of a three
terminal device. It is advisable to use a d ipling 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 _L IN ouT Vout
470n Common
10u
5mA

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

»
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5R6

INput o— IN OUT N .
Common
330n
10u
L;_T
L
mn

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.

out

Input

Q1
IN OUT
5 Common | Vout
4
220n 10u
L -

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 voitage. 1nis
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 reguiators should be mounted on heat sinks

and they should be insulated. The pin out of the negative
regulato'r 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
1%\‘(16??‘ biases it, preventing it from operating.

.

type of protection device is the overvoitage clamp, which

30

+25V — 421V | pogitive Regulator
250mA 1 7815
15 4 x 1N4002 .
L o/ 0 O I * 4 i} —> +15V
| 1 _L
250V } T 22°PT
4
| S & S » L ad '\
No—— ] 11 ‘J L l
Screen 1000u 220p-[ 10u — 1N4001
E 1- e —-15V
7915
25V — 21V Negative Regulator

Trackin? Regulator Vout
Instead of using a negative voltage regulator to obtain the Y|
negative rail, an op amp and a power transistor can be used. The S ..
resistor ratio, R1, R2 determines the negative rail voltage. The Current Limiting Characteristic
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 voitage 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 current. - 7 i _
These devices protect the power supply from abuse. Another Y out

Foldback Current Limiting Max Current
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protects the ‘non-power supply electronics’ from an increase in
the power supply voitage. 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.

—FEATURE: Power &pplleg

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
TOS can or a 14 DIL pack. The device contains a precision
voltage reference, with a temperature coefficient of 50ppm/°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 humbers are shown.

Adjustable Positive Voltage Regulator

By using a variable feedback path (RVI), a variable regulated
output voitage 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 controllied by the feedback voitage from VR 1. A 100pf
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.

+ve unregulated . +ve output
_ o Regulator °
o ouT
1u
) 10k R1
o\
U=
10k —ve output
—ve unregulated
v+ Frecuency
I ‘Compensation
Ve
>—l
——Vref
[ S—
Vout
l v
V— >
Current Limit Current Sense
N e
Unregulated Input l j
v+ v,
R1 Outpu
\Y) Vnuf
ref 723 Voltage
[> cL
100p |V~ Come VR1
: L‘I . 4k7
> 77777 l} —e R2
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FEATURE: Power Supplies

-

Regulated Power Suppt

S_omotimos itis necessary to mt!to a simple power supply using
discrete components when a non-standard voltage is required.

+ve

21
5V1

B7Y88 series

The circuit shown uses all the basic elements of a voltage
regulator, that is, a reference voltage 21, 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 voitage and the op
amp provides the error correction (the regulation).

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 76(), 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, Q121 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 volitage to be
varied.

_+ve
R1 21
1k 5Vv1
Q1 b
R3 3

22

5V1 Ak
C1
10u

tant
hd T7il7

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=10ppm/“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. ETN

32

w2 ELECTRONIC
DIGITAL AU
CLOCK =" | £8.95

[] Hanimex HC-1100 LG T
] Large Bright LED display THR;:;#;!&!:.OO
ETI [T] White case with red display
RECOMMEND _on black background
THIS [] Adjustable dim/bright control
MODEL [] Silent operation, all electronic
- ] Space age technology L.S.I. circuitr
BARCLAY [ A'I::arm agd 9 minutegsynooze repeate:l
ACCESS [ | PM.indicator
PR (1 Hour and minute display
}jnu::,,':,':,‘:,",e ] Size 100mm x 130mm x 60mm high
[] Fully guaranteed ~ e
——— ——
I3
{
! Y

HENRY'S RADIO ~
404 Edqware Rd. London W2
Rﬁ 0 PHONE (01)723 1008 ¥
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3" digits...6 functions... fullyportable...

DM 238

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 - butata
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 312 digit display, reading to £1999.
8 mm LEDs, ultra wide angle of view.

Six functions, 26 ranges

DCVolts..........cc...oooooiin.. 1 mV 101000V
ACVolts.........cocooiiii. ImVto 750V
DCCurrent....................... duAtwlA
ACCurrent..................... TR lpAtolA
Resistance.......................... IQ20MQ
Diodetest.......................... 01y AtolmA
10 MQinput impedance.

High accuracy

Basicaccuracy 0of 0.5% (2 V DCrange).
Other DC ranges and Resistance 1.0%.
ACranges1.5% 30HZ - 10 kHz.

Easy to use, by anyone, anywhere
Automatic polarity operation, automatic

decimal point placement, automatic out-
of-range indication.

Under£50!

||Nllllll||||||'
‘ LI |l||"l|||||||l||||||||l"'|I|I|I|Il|l'l|I| L
LAl I ==

ac mar | Faovec

input |y i
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A ===
===

Z
ML "ll"llllllll/lll_ljllll !

Lightweight but strong

High-impact moulded ABS case, size 10 in
x58inx1.6in Weightlessthan1/21b.
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
andprods...........ccccooeeiiiiiiii £49.80

AC adaptor/charger240V50HZ..... £3.50
Eveready carrying case with lead

stowage compartment.................. .£8. 50
Rechargeable battery units............. £8.00
30KV high voltage probe..... ... £15.00
(All prices subject 10 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. [t comes with a full 12 month
guarantee. [f 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.
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Sinclair Radionics Ltd, St Ives,
Huntingdon, Cambs., PE17 4H]J. ™

sirncCiEir-

World leaders in fingertip electronics

To: Sinclair Radionics Ltd, St Ives,
Huntingdon, Cambs., PE17 4H]J.

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

Name
Positio -

Address

|
|
|
|
|
Company :
|
|
|
|
|
|
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( A MERRY CHRISTMAS

BARGAIN TV

instructions, chip, skt, coil. PCB

B&W Tank Battle (AY-3-8710)
B&W Stunt Rider (AY-3-8765)
B&W Road Race (AY-3-8603)
B&W 10 Game B/B (AY-3-8610)

GAMES

STAND ALONE KITS

Kits — full instructions. all PCB components. Mini kits —

B&W Submarine/Spacewar (AY-3-8605)
B&W Wipeout/Breakout (AY-3-8606)

kits
£15.90
£15.90
£14.90
£13.50

TBA
£14.90

minikits

£9.75
£9.95
£8.50
£8.50

TBA
£8.50

MERGURY GOMMANDER - Ready Buiit and Guaranteed

Made in Britain by Teleng — £37.95 with 10 games + accessories

CARTRIDGES - suitable lor all Teleng Type Games
VAT inc.

Ready-made
Road Race £9
Stunt Rider

Tank Battles

95
with control £1 3 95

& A HAPPY ‘VIDEO TIME’ NEW YEAR

"UNBELIEVABLE
WATCH
BARGAINS

¥107
12 FUNCTION
vio CHRONOGRAPH
5 FUNCTION Hour. Min.. Sec.. DATE.

Monlh 1/100th Sec. Time.
1 0r 2 Event.

LCO. Hour. Min. Sec
Month, Dale. /S strap.
Backlight.

¥703

SOLAR ALARM

Hour. Min, Sec. Month.
Dale. Day. alarm-any lime

in 24 hour day ALARM ONLY

with control £21 50
Bwalioin £10.95

Breakout

ATARI VIDEO
COMPUTER

with big range of Cartridges /
7 currently available
plus NEW Breakout,
Basic Math, Basketball

Just look at
these offers!

plus we will match
any better price offer

DETAILS ON REQUEST

version of
V105 $

y109
f cin oo -

CHRONOGRAPHY/ Version of . ..
ALARM vT V106
Dual Time Zons ALARM/STOPWATCH
Chronb lap time CLOCK
larm & Snooze Alaym Stop

walch.

VIDEOTIME PRODUCTS

* Prices include VAT}packlng & deliverv charges and money back guarantee. Send cheque or P.O. to
56 Queens Road, Basingstoke, Hants RG21 1 REA
Tel: (0256) 56417. Telex: 858747.

We welcome Barclay & Access Orders by telephone (Trade and Export enquiries welcome)
_—- ==

RANSFORMERS

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

/ PROGRAM NAME \
TO RUN IN Kl DATE _
MACHINE

QUALITY
DATA
CASSETTE

/MICRODIGITAL LTD

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
€528V with anti-static carbon additive.

% Five screw case fixingand transport mechanismusing
precision stainless steel roller axles.

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

10 quality C15 cassettes with 4 7 (inc. VAT

library cases & special labels £ ] &P+P)

Miniature & Sub Miniature 50 VOLT (Pri. 220-240V) =
Milli-  Ref. Price (Sec. 0-19-26-33-40-50V
N amps No. £ P&P Price
Volts 200 238 1.95 .55 Famps Ref. No. £ P&P
3-0-3 1A 1A 212 2.60 55 0.5 102 3.20 70
0-6, 0-6 100 13 1.85.40 § 19 103 420 .85
9-0-9 330330 235 1.95 40 2.0 104 6.10 1.00
0.9,0.9 500 500 207 2.35 .55 | 3o 105 7.85 1.00
0-8-9, 0-8-9 1A 1A 208350550 20 106 9.80 110
0-15.0-15 200 200 236 1.95 .40 | 6o 107 14.95 130
0-20, 0-20 300 300 214 2.35.70 | go 118 15.75 1.50
20122;0.12202 700(DC) 221 3.10 Z}g 100 119 20.50 2.00
0-15-20,0-15-20 1A 1A 206 4.20 . )
0-15:27.0-15:27 500 500 203 3.65 .70 | §OVOLT (e 220.240V)
0-15-27,0-15-27 1A 1A 204 4.75 135 | >¢C TSR Price
. Amps Ref. No. £ P&P
12 AND/OR 24 VOLT 0.5 124 340 7
Pri: 220-240 Volts 10 126 4.65 .85 .
Amps Price 2.0 127 6.50 1.00
12V 24V Ref. £ pap |30 125 9.15 1.10
05 025 111 195 55 {40 123 11.25  1.30
1.0 05 213 230 70 § 50 40 11.80 130
2 1 71 2.90 70 6.0 120 14.75 1.40
g i 1(1)3 g;: ] gg AUTO TRANSFORMERS
. In t/Output Tapped 0-115-210-240V
10 5 72 6.95 1.00 Rt/ Buiput Tapee Price
12 6 116 7.85 1.00 (w.m) Ref. No. € P&P
16 8 17 9.25 110 20 113 2.2 .70
20 10 115 12.75 1.30 75 64 350 .70
30 15 187  16.60 1.30 | 150 4 5.35 .85
60 30 226 22.90 1.60 input/ Output Tapped
) 0-1156-210-220-240V
30 VOLT (Pri: 220-240V) 300 66 7.15 1.00
Sec 0-12-15-20-24-30V 500 67 10. 15 1.30
. Price 1000 84 17 1.40
Amps Ref. No. € P&P } Also 1500/ 2000/2000/3000VA
0.5 112 2.45 70 | MAINS ISOLATING {Centre Tapped &
1.0 79 3.05 .70 | Scroened)
2.0 3 4.80 85 | pri 120/240 Sec 120/240V
3.0 20 5.80 1.00 fvya Price
4.0 21 6.85 1.00 | (wans)  Ref. No. £ PaP
5.0 51 7.75 1.00 60 149 5.75 85
6.0 17 9.50 1.00 100 150 6.40 1.00
8.00 88 11.35 1.30 200 151 10.00 110
10.0 89 12.00 1.30 25% 152 11.95 130
vl 35 153 14.45 1.40
CXIEE 1000 156 35.00 3.00
Please add VAT at 8% . 543 Mortimer Street
\ Barclaycard aanAt::lcess facilities BAYD Is Herne Bay, Kent
available H
N Trade and Education Welcome BI6E Gafy
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25 Brunswick St., Liverpool L20BJ. Tel: 051-236 0707
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PROJECT

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
jooking 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 |C correctly as
it is expensive!

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

DIGITAL 2.

+frives LEDs directly

MODULE ..

+second register

+gqual and zero outputs
+D( to 2MHz

+aU aperation

—SPECIFICATION—

Number of digits 4
Readout LED
Maximum frequency 2MHz
Input impedance 100k
Output drive 1TTL load
Supply voltage 45 —-55V
Supply current
low power mode 500uA -
all eights 100mA
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?
B o ]
100 L
. 23
VO 2 21
b C1 R2- '.l.CZ L DISP 1
T 330 ™ Tn.o 2 oL704
WO kL] %
01-D16 L
iN914
swi Lt 8co 1/0 1's 1
L |
/ #4 B8CD 1/0 2's [ -
e ¢ BCOIO4s "5 glLs;Dz‘
v BCO 110 85 ‘ 11
Tw iIcCM7217A
Sw2 /' ' l ! CARRV/BORROW‘
._/ e zER6 0—4 —
o . fauAr o—Y oI1sP 3
s ¢ = 9 oL704
ﬂ/o—“—- UP/DOWN .
—" i< ro—t
—_— 114 ic i :'
/ 1'4 RESET IM 20 [ [17 |16 [ glLs;D.Q
SWa —jg— onsvuvo——]
._/o—K—
_/C._.N__
._/O_K_.
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{closed="1") but individual switches
can be used if required. Input is in L 3
BCD, therefore the switches will have : ?
the weighted values 8, 4, 2 and 1. If joisp 4 _JoisP 3| JDISP 2
the preset is not needed then the L 4 H 1
diodes can be left out. If a preset is ! 3 '
- ' ' ]
needed, but always to a fixed T I -
number, links can be inserted to
replace the "‘on’’ switches and the
other diodes left out. ET1 Li —_— .
Fig. 2. The positioning of the displays and
the links which must be installed before the
displays.
TO THUMBWHEEL SWITCHES
COUNT INPUT @ .
STOR E st @t EQUA L
UP/DOWN mesee@ Qe 7 ERO
RESE T camm——d ' A
Lo @=mmen CARRY /BORR OW
L R @
ic1 @t OV
Qe DISPLAY
‘ c2 CONTROL
C1 3 +.——+5V
| - S |
DISP 4 DISP 3 EISP 2 DISP 71
" ﬂ
Fig. 3. The component overiay for the main 1 1 1 j
board. The common connection from each
of the thumbwheel switches goes to the o e e g
track next to the other connections. o O o O o O o o
e TS T

TP ———@——ED
‘_‘:-k- L)

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.

——BUYLINES——

36

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 C! and short out Rl.
Maximum frequency of operation is about 2
MHz.

Up-Down — Pin 10

If this pin is left open or taken to +5V 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 +5V
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 [/0 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 1/0
pins in a high impedance state. The opera-
tion of the counter is unaffected except that
there is no display.

-HOW IT WORKS—

Since this project is based entirely
upon the one chip—ICM 7217A —
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

G reen ba n k TERMS, VAT, C.w.0. Add VAT 1o all prices ai 8% excepl where slaied otharwise, Posi etc..
UK 25p (+2p VAT = 27p) per order. Exporl: NO VAT bl add 75p {Europe] and £2.58
elsewhere.
(Dept TTE)NQZ NFOW Chester Road, [Polys. universities. govi depts.. alc can felephone thair orders lor immedlate desgatch on
aew Ferry sccount)
A H Wirral, Merseyside. L62 5AG
Display Control — Pin 20 (Tel: 051-645 3391)
T'hlS' 1s also a 3 leve! 1npllt' If 1tis left OP"jnv | These cut prices for Amateur Users and Exporl. Mole: industrial users — vl E VER BOARD
leading edge blanking occurs. If all digits quantity prices avanable. -—MJW r———_ .—E.——“" S —
A ound Modutator 3 #
are zero then all are blanked. If it is con- 1000 5 w51 72 mm'u:‘:;:mhi’:cn:z 4515 £2.99 230 [+ 12% % VAT) P s s9p
nected to +5 V the display is completely 401 1| a2 72p | e ease | asie  cros | UeEUNIMISH ] Buesp i
blanked irrespective of the value. If taken moom | ke on | e e | Be | e e | Do o
to 0V all digits are ON irrespective of value. 407 | 405 628 | 03 £1.40 519 sip UNIZY1 UKE D036 Wision R g g dop
4008 87p 4056 £1.34 0194 £1.18 4520 £1.08 {lor computers atc | £4.70 W x5 56p
4009 50p 4057 £25.70 40257 £1.48 4521 £1.88 1+ 6% WAT) : X 17 £1.95
. ann 50p 4059 £4.80 4160 £1.08 4522 £1.08 ! 41 x18" €252
Scan — Pin 13 4 18p 4060 £1.15 4161 £1.08 4524 [ 0.1 Plainboard [no
1012 18p Wl 01567 4162 £1.08 526 ae | QUARTZ strips]
. . i 4013 42p 40621 £10.00 4163 £1.08 4527 £1.52 I x 24" 28p
The internal multiplexing frequency is o sep e £ 4 £1.08 b = 32,768 Kiz Wt L
9 P P it P 40 / 4175 4529 €104 Watch £3.23 “x17.8" .
nominally 10 kHz giving a digit rgpetmon 016 asp 4065 NS NY [."T?,','; 4530 5p 600n ] £9.95 Terminal pins  £1.50/500
rateof 25kHz Witha 20 pF capacitor from | | | i 3% | g | mw | d o an | e on | i o%
this point to 0 V the frequency drops to 5 :g;g m 4068 22 410 £5.72 4539 £5.13 2048 KHz £3.92 gnm faca cutter ;g:
M it i 4069 20p 4411 £9.58 4536 £3.69 262.144 KHz £3.92 in insartion look
kHz and with 90 pF it is about 1 kHz. a2 9lp 407 23p Wi 01714 s 61323 072 Kz £3.92 I
022 86p o1 21p Ml £1292 4538 £1.25 3125 Kiz £3.92 10071000 /6350
4023 20p 72 21p a415v £7.50 4539 9lp 455.0 Khz £4.95 S0p1ES.
BCD 1/0 — Pin 4-7 402 66p 4073 21p a4is N/S 4541 £1.04 1.000 WAz £3.62 DIL SOCKETS
4025 19p 4015 23p 419 £2.68 1543 £1.58 1.008 Wiz £3.92 8/14/16 pin
aggg u‘.;w 4076 85p N4 £5.00 4549 £1.69 18432 Mz £3.62 10p/12p/13p
L . 4 p 077 23p 4431 T8A 4552 £10.55 2.000 Miz £3.62 18/20/22 pin
This is a multiplexed data port, normally an 028 81p 4078 21p IR S K 0] 4553 £3.87 2007152 Mz €£3.23 Nap/20p/25p
output which can drive 1 TTL load. It i b4 4081 20p 4435 £7.93 4554 £1.19 24576 Mz €362 § 2472840 pin
~ 3 . p 4082 21p 44400 £11.58 4555 78p 2.56250 Mz £3.62 30p/40p/50p
becomes an input when either LC or LR is de €205 4085 74p 450 zs1 4556 78p 3000 Wz £362
. : ¢ e ; 00 4086 3 451 £2.6 4557 £3.86 32768 Wz £3.23 s
at +5 V. Pin 7 is the least significant bit, 4033 SIS 2089 e a2 TEa 4558 €114 J5T0seMHr  £1.95 NESS5/S56  29p/4%p
404 £1.96 4093 63p 4461 £2.18 4550 £3.69 4000 WHz £2.90 FANPS
aggs €1 4094 £1.90 4362 ::.az 4560 £1.84 4032 MHz £3.23 (AX Min: dips)
- = - — = - 4036 £2.45 4095 £1.05 4490FP £6.54 4561 85p 4.096 MHz £3.23
Digit Drives — Pins 15-18 w7 6100 | s o5 | sow g2 | a8 1533 | arosame 6323 | eaora S
:ggg 3_ u: 097 £3.72 4700 m.;z 4566 £1.59 CA3BIOM €125 UA 741 (Toxas) 225';
. 4 4098 £1.10 4500 £5: 4568 £2.38 4,508 Wz €323
These are used both to drive the LEDs and 4040 £1.05 4099 £1.45 4501 17p 1569 1257 4500 4Hz £23 | Sxmifenst  c100
to provide data indicating which digit is o o W B B &) EER e D
being presented at the BCD 1/0 port. Pin 18 o gia oo s £5.71 4581 12,62 5,120 Wiz €323 | 4x0.3" commn cathode
. P S p £2.12 6 sip 4582 98p 5.185 Mz £3.23 rime guali £2.95
is the least significant digit. 4045 £1.45 w3 e212 4507 55p 4583 760 5.000 MHz pyfll MLl
4046 £1.28 40104 £1.09 4508 £2.48 4584 43p 6.144 MHz £3.23 LED DISPLAYS
447 87p 40105 £1.06 4510 99p 4585 £1.01 6.400 MHz £3.23 OL-704£/707€ 85p
Zero —Pin 2 4048 58p 40106 61p 4511 £1.38 4599 £2.06 6.55360 MHz £3.23 OLT2TE/T28E  €2.00
4049 a8p 40107 58p 4512 Bp 7.000 MHz £3.23 DL-47E/750¢ £1.00
4050 48p 40108 £5.36 4514 £2.65 7.168 MHz £3.23 FND 500/560 £1.20
i i 1.680 Wiz £3.23 LIQUID CRYSTAL DIS-
If the ve}lllu; o{ (}}{,e counter is zero this 74C I om o o e | e oo | 2 D GG
. 4 4018 104 40920 £11.8 . z . 1x05”
output will be a 14600 2p 74083 85p 746200 g6.78 | 140922 €366 388608 Mz €3.23 e b
c0 24p 74095 £1.04 21 £1.36 U923 €373 9.375 WHz £3.92
N 74004 24p 140107 £1.22 140373 £1.73 740924 TBA 9 800 MHz £3.23 CLOCK CHIPS
Equal —Pin3 14008 24p LSO €432 740901 Sap | TaCHS  eaB4 10.000 MHz £323 | Av51224h £2.60
4010 24p CIS1 €246 740902 54p 740926 f4m4 10.700 Mz £3.23 | WK 50253 £5.50
) 4018 £1.41 740058 £367 140903 54p 18097 f484 11.000 MHz £3.92 MK 56362/50366  £€6.50
If the value of the counter is equal to the R e | owE o 2mo | ouw osp | Mmoo § RO VR B el T ]
value of the register this output will be at 74032 2p 40161 £1.10 740906 Sap | 140948 T8A X SiX DECADE
oV 14042 92p ez £1.00 740901 s54p 80C%5 54p e mco?us";ms
. 14048 £1.38 10063 £L.10 40908 96p 80CO6 61p W qms’ / £8.75
14073 S4p 740064 £1.04 750000 €163 | 80097 54p il £8.2¢
;:g;g gip ;:E:?g £1.04 740910 £6.78 80C38 61p
H p 0p 40911 T8A 82019 £4.03
Carry/Borrow — Pin 1 K £1.29 M 05 oz €743 | 829 .83
m:g n£ ;:E:;g nu:p ;agg:a £1.41 88C30 €1.03
A0 4.9 £1.10
When the counter goes from 9999 to 0000 or
L BASICS
from 0000 to 9999 a 500 ns positive pulse MICROPROCESSORS 4K NIBL lor SC/MP in 6 ROMS: §  TIMEBOX. Dightat Clock
occurs on this output. This is connected to - — — — 1SP-8F/351 es02s | Cose 131715
the count input of a second unit when an nemiTROM :g;wmu T cs.g | Ditoik 2 RONS: ISPF '35224690 ety el
; ioit di i 5802 MPU £9.95 T
eight digit display is needed. BK LLL BASIC for 8080/780
& g piay L‘n‘h :nf:::,.m'ﬂ ||.hdfu!°ﬂ':::j 2:2531\65:' PI0 g,‘,f?’ (Check availatility belore orde- DATA I Note: in this section all data books
naclor, Designed lor 3 . .’.:nlnlnnn~ RO TEeE are subject to 0% VAT. For postage
Tange ol MPU's 280. SC/MP - - see 'Terms' at top of page.
il ele. 8080 £7.95 UY ERASEABLES 650 page COSMOS Dalahook (RCA) £4.95
SC/MP Protoboard  £5.95 5204 %K x 8 £7.50 €200 page McMOS Oatabook (Moloroia] £3.50
280 CPU card £4.95 cMos 2108 1K x 8 £7.95 CMOS Databook [Kational) £2.30
VOU A £4.95 COSMAC 1802 £13.95 | 27162Kx8 £28.28 MC 145008 ICY Handbook [Motorola) £2.25
¥OUu B £4.95 MC145008 ICU £5.56 | 68708 1Kx8B . Esis_ “Uncerstanding Microprocessors’ (Motorola} £2.75
¥0U 6 £5.95 STATICS Mastly 450nS) gusam Microprocessor Apuhun_nn: Manua) [Moforola] £9.95
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SAME AS
ETI OFFER

5 FUNCTION LCD f -

| S

Hours, mins. secs.
month, dafe. auto calen- E
dar. back-light. guality
melal bracelet.

£7.65

Guaranteed same day

Very slim, only
despaich

fimm thick.

SPECIAL  Solar + alarm
10 LCD wuatch

ETI e oyt G pay i

READERS
GENUINE

SOLAR ALARM
WATCH

* Hewrs, mins. sect
displaymd.
* Day. dale, day of
woek
* 24 hewr ponstrating
alorm.
* Quality melal bracele!
* Pewared irem selar
panel.

With haltery hack-np.

i
|

* Back-lighl + awts
calemder,

£24.95

e TR T 1N

“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 diglt 11 tunctions

Hours. mins, secs,

Day. date. day of week

17100, 1710, secs. 10 x
SeCS. mins.

Split ana fap modes.

Back light. aulo calendar.

Only 8 mm thlck.
This same walch is being
sold for £22.00 in newspaper
and magazine special offer
ads.

Metac Price
£12.65

Guaranteed same day despatch

SEIKO

SUPERIOR WATCHES i l_

World famous
piercing alarm

chronograph ;
Please ring A
for delivery —
details —
g

ALARM CHRONO
List price £130

Metac Price £98

SUPERIOR

Please ring for de-

SEIKO

WATCHES

ivery details

CHRONOGRAPH
List price £85
METAC PRICE £68

SEIKO

SUPERIOR WATCHES

6 digit, 7 function B ]
watch with 4 alarms & R ass e dl
volume control. : .
Please ring for delivery & ;g}
details. <
e

MULTIPLE ALARM
List price £120
METAC PRICE £98

SEIKO

SUPERIOR
WATCHES
Full spec. calculator
+ 6 function watch

Please ring for de-
livery details.

CALCULATOR WATCH
List price £165
METAC PRICE £125

HANIMEX
Electronic
LED Alarm Clock

Same as ETI offer
Thousands sold
Alarm
(Stude Swiien}

OrmiBrignt l

Fan
(Side Switeh) !

* Solar panel with

GENUINE
SOLAR

5 function LCD

batiery back-up.

* Back light + aute
calendar.

* Hours. mins, secs,
day. date.

i Quatity metal bracelat.

£10.95

LADIES
LCD

Only 25 x.20 mm and 6 mm
thick. 5 tunctlon: hours,
ming, secs. day, dale. +

ight and auto cal.

silver or goid. State pre-
ference.

£10.95

Guaranteed same day

ALARM LCD

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

ONLY

Lorx ywoteh

Feature and Specification

* Hour/minute dispiay

#* Large LED display with p.m. and alarm on
indicator

24 Hours alarm with-on-off conttol
Display flashing tor power.loss indication
Repeatable 9-minute.snooze

Display bright/dim modes control

Size 5 15x3.93x2.36 (13 1 mmx 100mm
x 6GOmm}
Waeight: 1.43 ibs (0.65 kg).

Guaranteed sam;day despatch

£8.65

2 Y

@ Sitent Synchronous Accuracy - Fully sleciranic

@ Pulsating calon - Push-bution sefting

@ Building 1ime 1 Hr - Atiractive acrylic case

@ Easy-to-lotlow insiructions - Size 105 x 5.7 x 8 cm
@ Ready érilled PCB 1o accept companents

PRICE £6.65

1528
&

Mistral

d h
Guaranteed same espate £21 -9 5
day despatch
| Natwrm On
el [ ER _THE METAC iERD
ol | N _ DIGITAL CLOCK

| Caon * COMPLETE KIT«® CASSETTE
Ut asant green display - 12/24 Hour raadoul RECORDER

Hand-held only 2% x 5 x
1% inch. ldentical to well
known modeis being sold
A£35

OUR PRICE
£24

SINCLAIR SGIENTIFIC
PRO GRAMMABLE
+ free program library
worth £4.00

ony £11.65 rrom merac

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.

Irade enquiries wel-
come. Delivery: One
week. Except where
same day delivery is
stated.

COMPONENTS
2N30565 transistors 50p

.2inch LED's, red 12p
green 15p
yellow 15p
orange 15p
DL 704 displays 80p
DL 707 displays 80p
Watch batteries 70p
{state type)
Maercury tilt switches 60p
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.

CGS =

o

67 HIGH STREET
DAVENTRY, NORTHANTS
Tel. (032 72) 78545

M ETAC Electronics & Time Centre

327 EDGWARE ROAD
LONDON W2
Tel. (01) 723 4753

Barclay & Access welcome
Phone or Send Card Number
with order

’r———’ﬁ"

BARCLAYCARD
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SUPERIOR
INDUCTION
BALANGE
METAL
DETECTOR

I.CD CI.OCK 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

* Soft 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

* Visual meter with audible indication.

* Distinguishes between gold, silver,
copper. bronze and non-terrous 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 2-3%2 foot stem.

* Volume & tuning controls.

metac Price £28.65

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 functicns.

METAC
DISCOUNT PRICE

£23.95

CASIO
CHRONOGRAPH
45CS-228

£49. 95
CASIO ‘j

WORLD TIME
WATCH 29cs-11B

£59.95

METAL DETECTOR

CBM
ALARM WATCH

CBM EXTRA LARGE DIGIT
5 FUNCTION LCD

CBM
CALCULATORS

aw; X ! ,
! 4 3.1 Superb 6 digit, 8 function alarm watch, * Hours mins secs
& with snooze repeater and - * hcgloer:‘:a, chiy A METAC -
— conference warning bleep. T * Back-light Discountprice (88 a
(It bleeps once 4 seconds 7 * 4@Ealeather stra 72 Step program LEEE
BFO & betore alarm sounds giving * Big digits in a sIFm 9mm b, mable model { E é -
Principal :J_‘Dtlon to cancet) %Rin case PR100 . ;;6.85 e
] / ours - Mins. - Secs. - Day - | * Digits 50% larger than Full scientitic 3 s ea
Rudible Date - Manth - Back Light - all'other watchei memory model 806
S i Auto. Call. : 4912 . £12014 XXl
indication - i Full scientific ' 9 SRR
i Top quality 'CBM’ tinish METAC memory “maiel 2 »
:ﬁ:;}scoplc / SPECIAL OFFER 9190 £24.95  Commwen
Ideal for ; £9.95
heglnners METAC PRICE £29.95
but also . AQ-1000
excellent | RADIO CONTROLLED CAR CALCULATING
for Ilndmg ALARM CLOCK
hidden A fabulous new toy will give hours PLUS
. of fun. 3-WAY STOPWATCH
pipes and Forward and reversing controls.  Calculator with %, / & memory.
wires Outdoor range 150 ft. * Continuaus ciock with
=  Hrs, mins. secs. day, month, day of week

ONLY Tl
£11.95

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
# Stop-watch with 1/10. secs 1o 10 howrs + isp
and split-time modes. 13t and Zod.
* dattenes last 1 year r.ommunux operalion
» Dimenstons '4” x 2%" x 4%" In.
* Complete with Iulherum wallal.
LIST PRICE £21.95

METAC SPECIAL EXCLUSIVE PRICE

£19.95

Cannot be lound cheaper anywhere glse

=

GOOD QUALITY
CALCULATOR
MODEL 3000

X + + — memory
constant, per cent,

8 digits with red
display

METAC SPECIAL
OFFER

£3.95

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
oft indication.

®1/100 second chrono-
graph measuring net.
lap and first and
second.place times

®Dual time zone facility.
Night light

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
bracelet

adjustable

Please note Metac are probably the only
people with this watch in stock.
A very good alarm watch

METAC PRICE ONLY

£29. 95

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 avaitable to all.

Metac have been selling electronic
watches probably longer than
anyone eise in the UK. We take care
of your watch not just this year but
next year and the years after that.

Buy it with Access

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

M ETAC Electronics & Time Centre

e

327 EDGWARE ROAD
LONDON W2
Tel. (01) 723 4753

===
BARCLAYCARD

. Barclay & Access welcome
Phene or Send Card Number
with order
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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 Fia. 1. Artist's id S S —— ¢ -

. . ; . .. 1. ) n n
simple primary cell, a workable basis for using electricity  JB_ 1L ¥ Got 8ol iols * tafe and the Leyden jar on the
in practnca! ways not previously possible with the ;."the 1780s. Note the friction right (Funk and Wagnells).
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.

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
Fig. 2. Apparatus used by McKendrick to give lectures on life in times, as powerful electric signal amplification was not

motion to Royal Institution, London, audiences around 1890. obtainable until the beginning of the 20th century —
|
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EATURE

Electricity has long been used for medical purposes, here’s the story of the past and a
look into the future. By Peter Sydenham.

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.

lon Therapy

Another aspect of medicine where electricity is used
is for therapeutic treatment. Since the very early 1800s
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 1930s.
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.

1

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.

42

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 individuat kinds
of polien grain present — a real-time sampling analyser.
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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.

_ Alikely 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. Taday
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-
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 amplifieriess
hearing aids in the 1900'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 recently, 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.
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Fig. 8. Coulter counter unit of today that analyses blood sample
particles providing a printout (IMUS, Adelaide).

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) 'S
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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
switched 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

7t0(_jay. ET}

T R T ELECTRICAL AND MECHANICAL 3C, Barley Market St. TAVISTOCK 5439
- ENGINEERING LTD. Tavistock. Devon PL19 O5F. TELEX 45263
Transistor 142541004  Transistor 14254100+ TVransistors 14254100+  Vramsistors 14+23+100+  TTL 14254100+ TBABO .70 627 A28 003 19 169 142
BLI? 09 085 D68 R0 74 708 555 DNZ90BA 21 .19 .16 %248 8% 704 T4 2 A7 45 TARD 153 1.37 1.16 BAI3 02 016 014 g 2 1% 164
BCITA/ 10 055 075 WpSAN/6 21 182 IS4 OZ8T .18 .15 a3 M2 19 171 144 T 40 355 299  TOBSSES 30 286 224  MAODI 045 04 B, 26 235 .198
BCIOS 09 005 0S8 psAlz 28 228 As2 QWA 21 .19 .96 M2/ 45 399 3% % 23 208 173 UATIXN 68 609 514 M0z 05 O4 0% 5 U 307 20
BCIOGA/B/C10 085 075 WPSASE 21 162 154 N30SI 28 222 107 40788 T B4 149% 34 7 29 UWMIR 28 262 2 4003 05 DA3 037 27 43 389 328
BCI3 .09 085 0S8 00 150 134 1.3% ‘@ A1 583 A 120180 812 403 35 313 264 U B0 716 §63 MM 0S5 046 £33
B0/ .10 095 O75 Raim 127 114 968 2I3M23/4.09 079 067 MO0 399 36 T8 89 8 677 U 42 376 316 IMOKS 055 048 04
B4 .12 104 088 TP 3 35 258 DAWS1A.M0 0&3 g7 AMDB  LIB 106 896 Tz 44 3m 3 WNR 25 28 .18 WAO6 06 051 044
80149 12 104 088 TP2A 36 323 272 ZKIWG/E 09 .17 144 Uz T 8% nA 2 3 R W07 D6 055 047
0S84 13 114 q0s TPES 3 351 205 20RD 5) 525 443 MMB M 722 606 MIN 105 85 TS Mg 2 05 03 L 22 A7.3%
B 08 07y 057 TPAC 43 M7 3% AGA 66 B4 M) e Xz M W 5 A5 oL Sockets 142541004 g o2 mE oM i, 74 062
[ ] PN % 328 212 20 I - . 8 i 13 a2 .
BKITTE 94 125 0 - 3 M 2 2W04/5 16 .1as 189 A0S 124 192 944 74145 % 3 27 u; A4 125 104 Zeners 47\ .10 085 072
MBI AST 115 weam a1 37 312 D0W6 A7 148 125 4639 19 A71 44 I 45 40 38 IGpm 16 138 115 DIYSCSww o 223047
WibT 24 217 3R U 43 3me M6 32 285 24 MTIBE 09 N 44 MISIA 28 258 210 \gpn .22 193 183 o7 055 041 Zw 42 102 086
a2ivs 08 08 057 TAIL 48 Az s DM 2 w2 4008 167151 1212 1% 36 3 27 Apw 23 2 AN 686 09 076 064
V0 0% e S8t Tex. 0 33 ;MOS8 10 o:1 g7 K0 TIST 29 28 218 Zm 25 224 A8 Capecilors 1+ 254 1004+ 583w 102
oAl 0 D8l 069 TPXA 45 41 e QMBS 09 o071 086 MBI 3% 320 21 Mpe 28 28 1% BTSN o
W 92 D4 088 Tpmx 50 45 gre MDAl 083 U7 g 16 444 122 THET 126104 863 2pn 34 307 233 Elechoiyiic LA o ‘l,: ¢l
GOm0 e 3 Gen ey Mmoo 0% AT ) 19 167 e ;uu 54 438 Al Alpa A3 A7 38 mg o5 o 052 [N8w 1SS
BT 1 081 07T e 63 387 484 zu:(lnz 098 083 o 21 k2 154 7:}:0 A0 35 2% g"‘ 09 ng. e e
M DS 08 PR 88 B9 52 o o on 2 | LI T R 3 e 3 m T zex 12 s o
M5BT 23 205 A3 e T s mes JWiz 31 213 A um a6 a4 a2 g 2o 229 yohage Regs. 4024 ape ZO0E S 6
S4B 10 081 D68 : M N 8 s 20 178 15 a9 3 o2m o2 o 78 103 59 DI 21 287 a7 e a2
W ooy g7 RSP 150135 I3 I M0 267 2% a7 27 m m2 78 703 59 Bvlses 21w A7 483 a2
3o Mo 08 oes TPB 148133 1133 2wz 3 2 3 20 78 18 TS W 82 88 123347.2 106 089
: P8 163 146 1235 22N 1.0 118 985 0 16 a4 a2 ‘20 82 6o |0 1%ef 12 107 09
J4 119 01 A 54 48 ADS  BMZT 13 .14 0% 3y 21 19 15 12 90 82 v e e
BCSST/AB 1) 081 O7T iy 79 714 802 2SI 10 091 077 g e 17 a7 24 Resistors 14234100+
1302 0% g e s7s o as 2 33 M 3 M 3 1% de  unem -
BCS59/B/C .1 0891 O b b - : %
TWe2A 56 503 397 D526 48 A3 365 CANl 82 BA 6% Ceramic 100v
BIYIA 17 148 IB g g 35 .;; M58 10 091 477 ;ua R M 2 w6 a8 s W 7 32 2 18479 048 043 gO6 w013 0t 009
BOYIL/122 19 171 144 5460 *s 416 24 216 182 WM 50 By 06 085 D et & D4 D12
15 133 jos MZ 87 604 ATt 3 281 yiy 26 216 ag2 G0 280 263 2216 TXI 503 38 It w06 0B
; nS™ 14 e o1 Wl S8 52 AB 1y 6 144 12 75 §32  TCIR 56 503 424 106Ny 083 074 D62 O
B2 ST 509 ¥ : - : : Trim Potz Typs 90 single twn
F=n % 6 gt TS 35 1% .15 ROMOAT 82 828 698 749 S1 285 225 CA3IBE 112 100 852 TiC1268 62 56 An opsa rimmmar. erizowtl or vert
NI de ol ol oew 2 zis am KM 43 40 M om0 oam oW G30E L2 L 912 fetemised ']
A6 e BEE R e oa ROMDGI @7 423 35T gg6 21 qe s CKME A6 A6 331 T Fim 250v IR 32 25 2
s 21 e s JO 0 g gy ROMIR 30 A2 381y 16 s 12 CASIRE 120 108 12 TRZBA 51 456 34 g g Type 54 20 o s v pin I E3
BF257 mn 2 AR ‘o w8 227 ACAMMT 58 53 447 18 155 a3 CNY290XH .00 TIC2268 52 465 2392 o o5 069 05T SONIMO 68 60 51
M2 31 A5 20 i 0 (g g RMMS 82 628 5% 1 op qp g5z (A2 670 TCZ6A B2 T3 820 ooy ) o
B3 3@ 285 U ) G g RCMUIL 386515256 gy 16 4 1z DI 32 280 237 TKZGB B4 734 6% Top  pn 072 06
R A6 146 123 e % 2 2 RCMDA12 68 $13 517 qun 74 665 56 (M318 158 1.4 1207 TIC2360 91 817 .688 3 094 085 'Im |
BFMO 16 .142 92 ; RCMO673 1.00 902 29} 4 m B 80 543 15 11 097 sz VAT 8% 25p PSP e orders
BMI- 16 146 23 D26 M 26 peM0sAl 77 588 581 147 40 335 298 B 494 38 Bridge Rect. b 13 0 ey wder £10 sl adier srders
w2 95 A 2 DRI 30 26 TR pcuien 94 M9 76 ‘R 25 24 MCI3IA 158142 120 AN 38 342 288 7 a2 25 carrioge will binveiced. to PO
B9 16 146 123 gg:; £ a1 g@ RCMOB72 106 955 u0/1/3 19 167 941 450 34 304 261 A A2 B 2 g 2 a7 e
BFRSE 16 146 123 o0 27 A 1454, 19 167 .14  MCIMO0P 195 176 1.389 A2 47 418 352 N 21 242 204 ﬁlllnmllll:um. oot
8180 29 262 221 FE £ 3 4 CMOS 0 G0 00 47072 M 20 2% :g;'zr ; }I’: ,z!; 28000 5 52 40 22 57 514 A m;nn-mumn to tu
84/5/6 . B o d W d 3
o T as% ks a7l p 3 z8 ;WS 51 33 A Lms Send SAE for WITRY,
SHYS0/172 T o 2z 35 2% 2 iz a8 an s % oz S 2% 28 a2 TEm o a7 a5z a2z We eporate 3 mixed pricing
WIS 125193 855 D02 18 1w BE I ) 45 399 3% 14917 57 513 432 SNEI0 73 657 554 M2121 21 106 156 FAm ol system on semicesduciers ol
. 19 171 144 14 835 72 3 o 3 SNTBR3I 173155 131 ™6t 21 .186 156 400¢ the same growp. Example: 10X
Wi 160 1.4 1219 2I204A 258 218 QA 103 SN T84 py W 40 33 SWBZT S4 MS Tz MZ0 16 14 118 00 WIS 7400, 10 X 7411, 30 X 7412,
133121 1013 2295 33 294 248 408 118106 8% 0 20 178 15 SN0 51 456 384 TZ8 .23 A7 M4 A5 A3 113 50X 74156 = 100 items.
160 144 1219 35 317 267 MQUZA 103 831 T84 qgin 20 178 .15 TMRZIA 273247 208 TW24 23 207 T4 6 138 116 You will be charged the 100+
CIS00 A2 38 32 06 .22 191 .162 A .19 .71 .14y 3 27 23 TMGHENIN .15 876 TAZR1 21 .18 156 015,02 47 452 428 price
44 ELECTRONICS TODAY INTERNATIONAL — JANUARY 1979




ELECTROVALUE Buying

If you have aiready boughr from Hecrlovalue you will know just how large and varied our stocks are and how waell your orders are looked

after, wheth

you be b

g

ora

NEW AND GUARANTEED. See below how easy it is to order — and how you save.

Be safe! Be satisfied! Buy it from Electrovalue

Capacitors

CERAMIC DISC®
500V: 1, 2, 5nF
50V- 0.02uF

CERAMIC FLAT

3p
3p

TUBULAR B37448 @

{2.5mm)
0.01uF 63V
0.022,F 40V #
0.022uF 63V
0.033uF 63V
0.047,F 63V
0.068uF 63V

CERAMIC FLAT

ap
3p
5p
Sp
5p
6p

TUBULAR B37449 @

{5mm)
0.047uF 63V
0.068uF 63V
0.14F 63V
0.22uF 63V

CERAMIC PLATE
(Mullard C333) @
£12 values

1.8pF — 18pF

CERAMIC PLATE ®

E12 values

22 — 33pF

39 — 68pF

82 — 220pF -
270 — 1000pF
E6 values

1500 — 4700pF
6800pfF

CERAMIC FEED
THROUGH @
1000pF 350V

ELECTROLYTIC,
REVERSIBLE @
EX50 series, 50V
2uF

4,
6,8, 10, 16,F

ELECTROLYTIC,
CANS @
Siemens B41070,
unsleeved
1000, F 40V
10004F 63V
1000uF 100V
22004 F 25V
22004 F 40V
2200uF 63V
4700uF 25V
47004 F 40V
4700, F 63V

ELECTROLYTIC,
CANS @

Daly, sleeved
1000/25
2200/50
5000/25
4700/100

ELECTROLYTIC,
axial lsad @
Siemens B41313/
B841283/841010
pF Volts

5p
Sp
6p
1ip

4p

21p
12p
21p
12p
12p
12p
12p

1000
1000
1000
1000
1000
2200
2200
2200
2200
2200
4700
4700
10000

1000

Volts

2p
12p
12p
14p
21p
12p
12p

15p
12p
12p
13p
15p
16p
12p
12p

15p
16p
19p
12p
14p
15p
16p

22p
28p
13p
15p
15p
17p
20p
24p
30p
47p

19p

22p
31p
49p

18p
22p
21p
30p

45p
T6p
23p

4s5p
T0p
T7p
85p
96p
40p

ELECTROLYTIC
PLUGGABLE @
Siemens B4 1316 series

23p
16p
19p
25p
29p
26p

@® GOODS SENT POST FREE U.K. on C.W.0.
orders over £5 hst valuey add 27p handling

charge

B @® ATTRACTIVE DISCOUNTS on C.W.0

orders — 5% where listis over £10; 10% where

st value s of £285.
® TOP QUALITY MERCHANDISE — ALL

GURANTEED BRAND NEW AND TO SPEC.

@® VAT — add 8% to value of order

marked @ add 12%:%

@® For ACCESS or BARCLAYCARD orders, just
phone or write your number

For items

Yy prices

ELECTROLYTIC
TANTALUM BEAD
Siemens B45134 series

wF Volts

0.1 350 14p
0.15 350 12p
0.22 350 14p
0.47 350 14p
0.68 350 14p
1.0 35@ 14p
2.2 16@ 14p
2.2 350 14p
33 16@ 14p
4.7 16@ 16p
4.7 350 18p
68 250 18p
10 63@ 16p
10 16@ 18p
10 250 20p
15 25 31p
22 6.3@ 18p
22 16 22p
22 25 45p
33 10 22p
a7 6.3 22p
47 16 35p
100 3@ 22p
100 6.3 45p
100 10 67p

ELECTROLYTIC,
TANTALUM, AXIAL
Siemens series D
0.1/35,0.47/35,1/35

35p
2.2/20,4.7/10 25p
2.2/35.4.7/35 37p
10/20.22/15 37p
47/10 66p

LACQUER FILM

fnon-polarised}
Siemens B32110
senes 20% tol.
uF Volts
0.1 100 76p
0.16 63 62p
0.22 63 65p
0.33 63 70p
0.47 63 78p
0.68 63 84p
1.0 63 91p
1.0 100 1.45
10 250 2.01
1.5 63 93p
2.2 63 1.60
3.3 63 1.82
4.7 63 2.07
6.8 63 2.59
10 63 3.00
10 100 5.08

SILVERED MICA, 350V

1% (Or V2pF) @

R611, 12.7 x 8mm. All in
ofF 2.2,33.5 11p
6.8,10, 15 11p
18, 20, 22, 25 11p
27. 30, 33 11p
39.47.50 11p
66, 68 1ip
100 12p
160 14p
220 17p
330 20p
R1015, 16.5x 11.4mm
82, 100 11p
120, 150 11p
180, 200, 220 12p
250, 270, 300 12p
330 15p
470 16p
1000 20p

@ Nodiscounts atlowable 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

expert. For those who have yet to know, we have been publishing 8 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

for MDC.

R1524,28.0x 17.8mm
330

18p
390, 470, 500 18p
560, 680 18p
820, 1000 22p
2200 24p
3300 36p
4700 aep
R2032, 35.6 x 23.0mm
1500, 1800 18p
2200, 2700 24p
3600, 3900 29p
4700, 5000 33p
6800 41p
8200, 10,000 56p

MIXED DIELECTRIC
M.D.C.

800V
0.1 28p 0.47 77p
1.0uF 84p
1000V
0.001,0.0022, 0.0047

2
0.01 22p = 002223p
01 32p 022 SIp
0.47 81p 0.047 32p
POLYESTER
Mullard C280, PC mtg.
001,005 @ 6p
0.022 [ ] 6p
0.033.0.047 @ 6p
0.068 ® Tp
0.1 [ ] Tp
0.15 [ ] 8p
0.22 [ 9p
0.33 ® 13p
0.47 ® 15
0.68,1.0 24p
1.5,2.2 42p
POLYESTER,
PC mounting

Mullard 344 — or Siemens
832234 — series as avail-
able
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POLYESTER, Axial lead
Siemans B32231 series

pF Volts

0.01 630 13p
0.016 630 13p
0.022 630 13p
0.033 400 @ 13p
0.047 2650 @ 13p
0.047 400 @ 14p

uide
aection2

WATCH FOR BIG NEWS NEXT
MONTH FROM ELECTROVALUE

0.047 630 16p | POLYESTER
0.068 250 @ 14p | 832663 PCM
0.1 250 @ 14p) 1.0 400 72
0.1 400 @ 15p {Good pulse discharge
0.1 630 25p ratings)
012 250 @ 13p
016 250 @ 14p | POLYPROPYLENE
022 250 @ 15p | B33063, 160VE@
033 250 @ 18p | 100,470, 880pF ap
0.47 250 @ 21p | 2200.4700, 5600pF 6p
068 250 27p | 5100pF ap
1.0 250 31p | 6800.10,000pF ép
10 400 46p | POLYSTYRENE
22 250 51p | B31110, 160V
47 250 1.04 | "5 7,10, 12pF [
10 250 1.81 | 15,22, 27, 33pF 6p
39pF 6p
47,56, 68, 82pF 5p
POLYESTER, 100, 120, 150pF 5p
B32560 PCM 7.5mm 160, 180, 220pF Sp
uf - Vohs 270, 330, 390pF 5p
0.001 250 @ 8p | 470, 560pF Sp
00015250 @ 6p
POLYSTYRENE
0.0022 250 @ 6p
831310, 160V
0.0033250 @ 6p
560, 680, B20pF 5p
0.0047 250 @ 6p
1000, 1500 5p
00068 250 @ 6p
2200, 3300pF 5p
0.0082 250 @ 7p
1200, 1800, 2700  8p
001 250 @ 6p
3900, 4700 8p
0.012 250 @ 7p
5600, 6800, 8200  8p
0.015 250 @ 6p
10000pF 8p
0.018 250 @ 8p
12000, 15000 12p
002202 5080 7r | 13000, 22000 13
0.027 250 @ 8p . P
0.033 250 @ 7p | TRIMMER CAPACI-
0.039 250 @ 8p | TORS @
0.047 250 @ Tp Polypropylene, 100V, 0.1*
0.056 250 @ 9p matrix
0.068 250 @ 8p | 2-10pF 23p
0.082 250 @ 11p | 5.5-65pF 34p
0.1 250 @ 9p 2-22pF 27p
0.1 100 ® % | VARIABLE CAPACI-
0.12 100 @ 12p | toRs
015 100 @ 10p AP o]
0.18 100 : 1;" .;;cl:kl:(.uon Dilicon’ soli
0.22 100 32p | 400pF 1.70 200pF 1.82
027 100 @  19p | 300pF 1.96 500pF 2.20
033 100 @ 16p | Jacieon C8O4
039 100 ® 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 25p 50pF 1.48  15pF 1.39
100pF 1.71  30pF 1.66
10pF1.39  75pF 1.66
POLYESTER, 25pF 1.39
B32561 PCM Jackson Ball Drives, 6:1
001 250 @ S5p | 4511BD 1.38
0022 250 @ 6p | 4511DA 1 .38
0.047 250 @ Tp 4489 with calibrated dial
0.1 250 @ 9p a.88
022 100 @ 11
047 100 ® 17p | CAPACITOR CLIPS
1.0 100 28p | HORIZONTAL
25mm 8p 35mm 10p
44mm 11p
POLYESTER, VERTICAL
832562 PCM 25mm 8p 7 30mm 14p
047 100 @ 17p | 35mm 8 41mm 8p
1.0 100 30p 44mm 10p 51mm 14p
100 48p 64mm 14p

22

We are Nntionél Distributors for
NASCOM 1
MICROCOMPUTER KITS
for delivery from £1 97_50

stock. Net from + VAT

Trade enquiries invited

MOTOROLA

MICROPROCESSOR EVALUATION KIT

£175.87 net + var

neply plcasa to Dept. P.W.11

EI.EGTROAI.UE LTD

28, ST JUDES ROAD,ENGLEFIELD GREEN.
EGHAM,SURREY TW20 OHB

Telephone Egham 3603 Telex264475

Northern Branch - 680, BURNAGE LANE
BURNAGE, MANCHESTER M19 INA(061)432 4945
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AS RECOMMENDED BY|

ELECTRONICS TODAY
INTERNATIONAL
JuLy 1978
SUPPLIED WITH FULL COMPREHENSIVE MANUALS FULLY GUARANTEED
. FROM STOCK
3 0SCILLOSCOPE 4" 0SCILLOSCOPE

£83.25 FaOm l's'(roi:\ £99

Add VAT £6.66 i

Carriage £1.50 IMPORTERS Add VAT £7.52 Eppointed

Carriage £2.08 London Stockist

SPECIFICATIONS (FOR BOTH MODELS)

ELECTRICAL DATA
VERTICAL AXIS
Deflection

Bandwidth (between 3 48 peimts) — DC— SMiz
Input Attonuatos — {calibrated) : — Ssinp 0.1, 0.2, 6.5, 1, 2,5, 10.20 50V/div

— 115/2200 AC 10% 3t 50/60Hz _ maximum high voitage — 1.5kY

Power Dissipation 13 watt - Fitted with 3x18 division blue filter graticule
CRT DATA

PHYSICAL DATA

Dimensions = 14cm () x 20.5cm (w) x 28cm (d)

Weight - 4.3g {spprox)

Stand — 2 position, flat and inclined

Case ~— Steal, spoxy

Front Panel - enamelied spaxy printing

Also from 248 Tottenham Court Road, London W1
301 Edgware Road, London W2

-1 /40 gt in shunl
ioped Vahage ~ Max -~ g
HORLZONTAL AXIS (X}
Deftection = 0-400mY /division
Sandwidth 340 points) * 1Hz-350KHz
Blhl —::nm.mmimh!l'lpumon
e )
e "l“ callbrated) 100msec /div to 1 /dhv In § sto)

o sec, s
:im L l - ”_llen = i1 position
Slanking — internal — on ak ranges T -
SYNCHROMZATION — Internal, sxtermal
Synchrontzation Level = Continwes from positive to negative Inpui Yoltage
POWER SUPPLY — 3inch OR 4 inch

SUPERBOARD Il
COMPUTER

8K basic, 4K user Ram, built
and tested

Only £263.84
+ 8% VAT

8 Uses the ultra powerful 6502 microprocessor

8 8K Microsoft BASIC-in-ROM

m 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 reliabitity
8 Full machine code monitor and /0 utilities in ROM

Direct access video display has 1K of dedicated memory
(besidps 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.

AN mail 10:

z v )] X
X Henry's Radio
A HENRYS =i
Hanarwith Weess London W2
RADIO Phone [01] 723 1008

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
Beginner 5 Seconds
Intermediate 15 Seconds
Expenienced 35 Seconds
. Advanced 1 20 Minutes
. Superior 2.20 Minutes
Mate In Two (2 move Puzzlers)
60 Minutes
. Postal Chess (For Games 9 Excellent 6 Minutes
by mail only) 24 Hours 10. Tournament Practice
Expert 11 Minutes 3 Minutes
. Ten Levels of play from beginner to expert including "'Mate in two’" and
“'Chess by mail”
. Levels changeable during game Change from level 1 to any level through 10 at
any time on any move

N OUBWN—

- W

Random Computer Responses vary every game.
. Selection of Legal Offense or Defense Play from the bottom board or the top of
the board. Choose either black or white
Does not permit illegal moves Never makes an illegal move according to all the
rules of chess .
Position verification by computer memory recall
Plays opening defenses from chess books, 1 e Sicilian, French, Ruy Lopez,
Queen Gambit dechned.
Analyzes as many as 3,024,000 board positions
. Audio Feedback Single tone each time you press a key Double tone when
computer responds.
. Problem Mode Establish your own chess positions and watch the computer
react
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
13. Pawn Promotion to selected piece Promote a pawn to a Queen automatically,
or select a knight or another piece instead
14 En Passent
15. Castling
Numerous other features, including a sotid walnut case, 13 x 8 x 1% nches high,
with a deluxe simulated leather and brushed gold foil playing surface large %-inch
LED display and hand carved sohd wood. magnetized French Chess Pieces

CHESS CHALLENGER “ 10" available from KRAMER & Co., Dept. ET1
9 OCTOBER PLACE, HOLDERS HILL ROAD, LONDON NW4 1EJ
TEL 01-203 2473 TELEX 888941 ATTN. KRAMER K7
EXPORT ORDERS WELCOME. Access and Barclay by arrangement
PRICE £199, INCL VAT P&P, CWO
Shghtly used Master Chess Challengers available SAE for details
Computer Draughts (checkers available, SAE for brochure)
Mail Qrder only — Callers by appointment.

C wE we O AW N
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Available in mid-December

WATFORD ELECTRONICS

33 Cardiff Road, Watford, Herts
Mail Order Tel. Watford 40588

Callers welcome

Nascom UK Distributors

Barrow-in-Furness
Camera Centre
Tel: 0229-20473

Oldham, Lancs
Lock Distribution
Tel: 061-652 0431

Torquay Chesham, Bucks
CC Electronics Lynx Electronics
Tel: 0803-22699 Tel: 02405-75151
Egham & Manchester
Electrovalue

Tel: 07843-3603

Liverpool L2
Microdigital
Tel: 051-236 0707
Glenfield, Leicester
Eley Electronics
Tel: 0533-871522

New Barnet, Herts
Comp Components
Tel: 01-441 2922
London W2 Glasgow

Henrys Radio Strathand

Tel: 01-723 1008 Tel: 041 552 6731

Bristol
Target Electronics
Tel: 0272 421196

Nascom Microcomputers
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mmETI BOOK SERVICE mm

mm BEGINNERS

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

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

Beginners Guide to Audio Sinclair £3.10

Beginners Guide to Audio L. R.Sinclalr £3.20

EE COOKBOOKS I

TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20

-Active Filters £11.30

IC Timer Cookbook £7.50

1C Op-Amp Cookbook £10.00
Video Cookbook £7.00

m APPLICATIONS M

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. Wels £2.00

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

Linear Integrated Circuit Applications G. Clayton £5.40

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 1C Circuit Projects Ashe £2.30

Practical Electronic Project Building Ainslie and Colwell £2.45

mme TV AND HI-F] S

Audio Handbook G. King £6.50

Cassette Tape Recorders J. Earl £5.25

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

D LOGIC s rssmaa s

Logic Design Projects Using Standard 1Cs J. Wakerly £5.10

Practical Digital Design Using ICs J. Greenfield-£12.50

Designing With TTL Integrated Circuits Texas instruments £9.05

How To Use IC Circuit Logic Elements J. Streater £3,65

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

Digital Electronic Circuits and Systems R. M. Morns £3.50

MOS Digital ICs G. Fiynn £5.10

mm COMPUTING S

Microprocessors and Microcomputers B. 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 Microprocessars £4.70
Beginners Basic Goshing £3.35

AR OP-AMPS S

Applications of Operational Amplifiers Graeme (Burr Brown) £8.30

Designing With Operational Amplifiers Burr Brown £16.65

Experiments With Operational Amplifiers Clayton £3.40

tfo Operational Amplifier Projects for the Home Constructor R. M. Marston £2.95
Operational Amplifiers Design and Applications G. Tobery (Burr Brown) £7.40
Op-Amp Circuit Design & Applications J. Carr £4.00

s TEST INSTRUMENTS s

The Oscilloscope In Use Sinclair £3.10

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

Radio Television and Audio Test Instruments King £5.90

mmm SERVICING S

Electronic Fault Diagnosis Sinclair £3.20

Rapid Servicing of Transistor Equipment G. King £2.95

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

FM Radio Servicing Handbook King £4.80

Basic Electronic Test Procedures J. M. Gottlieb £2.45

N COMMUNICATIONS maamaa—m

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

wimm THEQORY o s

Introduction to Digltal Filtering Bogner £10.20

Transistor Circuit Design Texas Instruments £9.35

Essential Formulae for Electrical and Electronic Engineers N, M. Mornis £1.65
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

& REFERENCE s

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

Electronic Components M. A. Colwell £2.45

Electronic Diagrams M. A. Colwell £2.45

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

Popular Valve/Transistor Substitution Guide £2.25

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

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

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

mm MISCELLANEOUS S

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 & Colwell £2.45

Fallen behind recent advances?
Just starting out?

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

on the right title.

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 guality 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

A U D I o A N D MICROCOMPUTERS
TEST EQUIPMENT Thsso I ST0cK
| TRE urmes,

Only regular stocks listed — other makes and models available.

Tohphono your order with Access and Barclaycards
- or send ch.quc with order.

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

SCOPES — IN STOCK

3 SMHz single beam £9.90 = —
4810. 5MHz single beam (4 ) 107.00" LOW COST
MS15. 15MHz Batt/ mains, portable 286.00 New 5mHz mains
MS215. Dual trace version of above 360.00 portable scope
Super 8/486 Scope x 6MHz single beam 149.00 now in stock
Super 10/4D 10A. Scope x 10MHz Dual trace 229. 007 £89.90
4D25. Scope x 25MHz Dual trace 338.00 N

PROBES x 1 x 1014.50. x 10 9.95 x 1 7.95 For 456/4D10A/4D25
LED AND LCD DIGITAL
MULTIMETERS

DM 23§ Sinciair portable 3Y2 digit LED 49.95
PDM 35 Sinclair Pocket 3% digit LED 29.95
DM350 New Sinclair 3Y; Digit 69.95

DM450 New Sinclair 4% Digit 99.95
(30Kv Probes 18.25. Mains adaptors 3.75. DM236 carrycase 8. .5)
LM3A 3 Digit Miniature with large LED displays . .. 98,
LM3.5A 3% Digit ) Recharge Batts and charger 17 ranges 108 00
LM40A 4 Digit B 210.00
LM 300 3-Ogit Miniature battery operated 17 ranges . 87.00
LM 350 3'%-Digit with LCD dlsplnys 'Iu Armv resol_ullon 98.00

) LM3.5A
MULTI-METERS — GENERAL PURPOSE & ELECTRONIC

Mult-Range instruments teaturine: AC/DC volts, DC rurrent Resistance Ranges all with murror scales
except T1,1T1-2/T 2/ TM JA {TM3 AC volts only) some with AC current etc
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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
0408 00314 6

82x 123 mm £2.55 $5.25

Newnes-Butterworths
Borough Green, Sevenoaks,
Kent TN15 8PH

T™M11 120 Range 136.00
TM38 AC Micro vollmeter 3MHz >4 Megohm 130.00
Tmés Broadbandvoitmeter 300KHz-400MHz 196.00
360TR 100k /volt 23 Range {plus transistor checker) Large scale 35.50
PROE 20k /volt 26 Range Large scale 32.00
7081 50k, volt 36 Range Multi-meter 23.50
TmKS00 30k /volt 22 Range Mult-meter {plus Continusty Buzzer) 21.00
B80R 20k /volt 52 Range Pocket Multi-meter 34.50
7200 20k /volt 22 Range Double Multi-meter 17.95
Micro80 20k /voit 26 Range Pocket Multi-meter 17.90
171-2 20k /volt 16 Range Popular Multi-meter 11.95
LT22 20k / volt 19 Range Pocket Multi-meter with carry case 14.50
T12 5k/volt 13 Range Pocket Multi-meter 8.95
LT101 1k/volt 12 Range Pocket Mulu-meter 750
FET IC VOM 20 Ranges 10 Meg Input 55.00
K200 FET VOM 38 Ranges . . 77.00
GT101, 20K /Volt 23 Ranges/Transnslor Checker/(:ommuuy Checker 17.95
AVO Bs and a large range of replacement tests leads in stock
GENERATORS

TE'IGSEI\NII EraRcevAL EQU.PMENT TG 152 Series RC Oscillators

SWRS0 SWR/ Power Meter 1930 o IOz SRRl LGh 75.00
LP30 30MHz Low Pass Filter 4.95 TG152 Dm (with meter) 95.00

CX3A 150watt 3-way AE Switch 7.50 TG200 Series RC Oscillators )
DC25kV 100 Meg HV Probe 11.95 Sine/Square output THz-1MHz

DRS10 36 Value Resis. Box 3.95 TG200D 100.00

FX2000 Xtal Marker 11.95 TG200 Dm {with meter) 121.00

TR1000 Transistor checker in/out circuit 11.95 TG 200 Dmp (Meter & Fina control)  126.00

MOD@83 Signal Injector 7.50
TT 1689 In Circuit TR Checker 49 95
LB1 Transistor / Diode Checker 50
3101 Clamp Meter 0/1 K ohm 0/150/ 300

TG88A Digital Sine Wave Decade control
0 2Hz-1.22MHz 287.00

TE220 (audio) 4 bands Sine 20-200KHz
Square 20-150KHz

65.00
600 AC Volts 0/300 Amp 32.95 TE20D (RF) 6 bands. 120KHz-500MHz
€3042 SWR & FS Meter 9.95 57
MS319 2x100 Watt Audio Watt Meter  17.50
*500V Megohmeter 500 Megohms 8.00
*1000V Megohmeter 1000 Megohms  55.00
"2z Amp Varniable Transformer 19.95 Loslc PROBES ANO MONITORS
*5 Amp Variable Transformer 33.00 72000 Economy Probe” TOMHz 11.95
*10 Amp Variable Transformer 46.00 LM1 Monitor 31.00,
Decade Resis. Boxes: LP1 Probe 10MHz 33.48
1-11. 110 ohm in steps of 1 ohm 33.00 LP2Z 1. 5MH: 19.44
10-111, 110 chm in steps of 10chms  33.00 16 Pin IC test clip 2.20
13111, 110 ohm in steps of 1 chm 42.50 e
Cap. Decade Box: :
10pf — 111, 110pt in steps of 10pf 33.00 \ PIEZO HORN

) TWEETERS

Up to 100 watts each No x-over
reqd Only . 4.95 sach (P/P 20p)
10% Discount for 10 Plus

MICROPHONES, SPEAKERS
AND COMPONENTS
LARGE RANGE IN STOCK

FM7 7 Digit 60Kz Auch. Batt,

Freq. couster ... ... 156.00

SC5 512MHz Prascaler for abeve
1.00

™3

™11
CALL IN AND SEE FOR YOURSELF

TMK500

RICES CORRECT AT NOV. 1st

AUDIO ELECTRONICS

301 EDGWARE RD., LONDON W2 18N
01-724-3564. OPEN 9-6, MON—SAT.

FREE

CATALOGUE

SU\MPED
SEN?Z' p UK

DDRESSED ENVELOPE
MIN 9

;on YOUR COP‘ NOW

ALSO AT 248 TOTTENHAM COURT ROAD. W.1.
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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

Frequency range
Accuracy

Sensor

Power supply
Display

SPECIFICATION!

R e, g

500-1700kHz

¥ 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.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1979

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 .,

»

49



0S

6461 AHVNNVI — TYNOILVNYILNI AVAOL SIINOHLIIT3

PROJECT: Digital Dial

— +5V

R5
1k

Q1

IC3/2 aa S

4001

1 s 12 “ 10k e
E) > E) > ( E) LOAD
2 3 3 O COUNTER

R6
1k

IC3/3
4001

R3
) ™
16 |6 10 1C3/1
4 s 3 4601
3 2 1C2 14 [
4520 L
IC1
555 8 1 9 7 15
5
L,
N
! > 0V >
 +5V [—-4
R11 R13 >
10k 1k
% 6 Jwo [z s e
10
*C4
10p/1n0 2 Ica 14 COUNT
R10 4520 9
c5 2m2
10n b >ﬁ 3 ] 9
e
INPUT Q3 Q4
BC548 BC548
O - OV
D1 IN iC5 ouT
7805 | Y
240V H oy com. tl.cs The photo to the right shows the m9dule
AC 33,/2004 10u with the HP 5082-7663 displays. Suitable
T displays and their light outputs are given
: &= 0V below.
T1
Type Colour  Size Light output
HDSP 4133 vyellow 109 mm 2100uCd @ 20mA
HDSP 3733 red 109 mm 1800uCd @ 20mA
5082-7663 vyellow 109 mm 1500uCd @ 20mA
= 5082 -7653 red 10.9 mm 1720uCd @ 20mA
DL704 red 7.6 mm 320uCd @ 25mA

6
4
ED»—@ STORE
5

Fig. 1. The full circuit diagram for the
control logic board. The PSU is shown
lower right.




6/61 AHYNNYIE — TYNOILYNHILNI AVAOL SOINOHLI313

LS

~HOW IT WORKS—

A signal from the local oscillator in the
tuner is picked up either by a pickup coil or
by direct connection to the set. It is then
amplified by Q2-Q4 to give a square wave
on the collector of Q4. The gain of this
amplifier is about 250 (48 dB). The
frequency of this signal will vary from
around 1 MHz to about 2 MHz and this
signal is then frequency divided by 256 (2°)
in IC4. This is used to clock the display
module.

To measure the frequency we have to
count the number of these pulses for 256/
1000 seconds (256 because we divided the
input by 256 and 1000 as we want a 1 kHz
resolution). We used a 555 oscillator for the
time base and its output is also divided by
256 (by IC2). This improves the stability of
the time base by averaging out any short
term variations in the 555 frequency.

The output of IC2 is a symmetrical
square wave and when the output goes low
a 1.5 ms wide pulse is generated by R3, C3
and IC3/1. This is inverted by 1C3/2 which
turns Q1 on for the 1.5 ms period. Two
resistors are used to bias the output of Ql to
2.5V to ensure that the three level input will
work.

This pulse “loads’ 9545 into the counters
(in the display module). Counting now starts
trom this number and after 455 pulses it is
passing through zero. 256 ms after the load
pulse ended the output of IC2 goes high.
This resets IC4 back to zero, inhibits any
further clocking via IC3/4 and opens the
latches via the strobe line allowing the total
in the counter to be displayed. 257.5 ms
later when the output of IC2 goes low

again, the store is closed, the counter is
once again preset to 9545 with the process
starting again.

Right: full site foil patterns for the
Digidial control board. Refer to the
module article for details of those
PCBs. Not shown here i.e. the two
display boards and the third for high
brightness seven segment types.

the car radio however the coils are
shielded so well that reliable
operation was not possible. However
it was found that we could tap onto
one side of the oscillator coil without
affecting the operation.

We use a NE55 as the time base
with its output being divided by 128
to improve stability. However if an
accuracy of + 5 kHz is to be
maintained its frequency has to be
better than % % and a polystyrene
capacitor for C1 and 2% resistors for
R1 and R2 are recommended.

Construction
The display board should be built
according to the overlay in Fig. 4
which shows which diodes are
required. Note that R1, 2 and C1 are
not used in the display module and a
link is used in place of R1.

The control card can now be
assembled and wired to the display
module. The two boards are

Photo showing where we tapped into the '

car radio.

mounted one above the other using
9.6 mm spacers. Check that these
screws do not touch any tracks and
insulate them if too close.

Depending on whether the unit is
going to be used with a car radio or
portable the values of C4 and C7 will
vary. The pickup coil is made by
winding about 80 turns of 0.25 mm
enamelled wire onto a 25 mm long
piece of 10 mm ferrite rod with the
end terminated onto a twisted pair of
plastic covered wires long enough to
go between the radio and the
position of the display. Do not use
coaxial cable for this as the
capacitance is too high.

The case chosen has been left to
the individual with our own being
from a discarded digital clock. If you
use the 240 V powered version be
careful with the high voltage wiring.
For the 12 V version the power can
come from the radio via a twisted
lead (3 wires).

When connecting into a car radio,
tune the set to a local station and try
the pickup wire on the terminals of
the tuning coils in turn until one is
found which will give a reading
without moving it off station.
Permanently connect to this point.
With a portable radio try moving the
pickup coil around the set, probably
in line with the aerial coil, untit the
best results are obtained.

Calibration

Place the pickup coil in position such
that reliable operation is obtained
and tune to a known station
(preferably near the top end of the
dial). Now adjust RV 1 until the digital
dial agrees with that station. Check
then with other stations.

Alternatively feed a known signal
of between 1 and 2 MHz from an
oscillator into the input and adjust
RV1 until it reads 455 less than that
frequency. >
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employing
brightness displays. (b)
Below that (left) the con-
“trol board overlay.

display

Fig 3(a) The overlay for

board

the high

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.

L= O—0
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INPUT

DISP 1

—
S
iDISP 4 DISP 3| EISP 2

COUN T el
STORE cmmwspundl)

Fig. 4. The component overlay of the dis-
play module showing the diodes and links
required.
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RESISTORS
R1

R2
R3

R4, 11

RS, 6,9, 13
R7. 8

R10

R12

POTENTIOMETER

RV1

CAPACITORS
c1

Cc2

C3

‘C4

C5,6

alt vaW, 5%
39k

8k2

™

10k

1k

47k

2M2

220k

5k trimmer

47n polystyrene
1u0 tantalum
2n2 polyester
10p ceramic
10n polyester

PARTS LIST

‘C7 33u tantalum
c8 10u 25V eiectrolytic
SEMICONDUCTORS

IC1 555

IC2 4520

IC3 4001

1C4 4520

IC5 7805

o} BC558
Q2-Q4 BC548

D1 1N4004

MISCELLANEQUS
*Transformer 240V-12V6, 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 10 1n0.
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—— BUYLINES

Any displays mentioned here are 1
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
220u. A 240V to 12V6, 150 mA
transformer is recommended. ETT
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STEVENSON

Electronic Components

VEROBOARDS

Size in. 0.1in. 0.15in.
25x1 14p 13p
25x3.75 42p 40p
25x5 52p 50p
3.75x5 60p 60p
3.75 x17 195p 180p

TRANSFORMERS

PRIMARY 240 Volts

Secondary

6-0-6at0.5A
9-0-9at04A

6-0-6at1A

12-012 at 0.5A

15-015at 0.4A
9-0-9at1.2A
12-012at1A
0-12-15-20-24 - 30 at 1.5A
0-20-25-33-40-50at 2A

MINIATURE
TRANSFORMERS (<

240 Volt Primary

Veropins —
single sided
per 100

0.15in

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

and 12-0-12. 92p each

0.1in  35p
40p

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

741 22p
747 50p
748 30p
CA3046 55p
CA3080 70p
CA3130 90p
CA3140 70p
LM301AN 28p
LM318N 125p

0.125in.
Red T1L209

BCY72
8D131
BD132
BD135
BD139
BD1430
BF 2448
BFY50
BFY51
BF Y52
MJ2955
MPSAQ06
MPSA56
TIPZ9C
TIP30C
TIP31C
TIP32C
ZTX107
Z2TX108

1N914

1N4001
1N4102
1N4204
1N4206

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

ZTX109
ZTX300
2NG97
3N1302
2N2905
2N2907
2N3053
2N3055
2N3442
2N3702
2N3704
2N3705
2N3706
2N3707
2N3708
2N3819
2N3904
2N3905
2N3906
2N4058
2N5457
2N5458
2N5459
2N5777

DIODES

4p
4p
4p
5p
6p

1N4148

1N5401 13p
1N5402 15p
1N5404 16p
1N5406 18p

BZY88 series 2V7 to 33V 8p each

A SELECTION ONLY!
DETAILS IN CATALOGUE.

LM324
LM339
LM330
LM332
LM1330
LM3900
LM3909
MC1496
MC1458
NE555

0.2n.
TIL220

50p
50p
75p
120p
150p
50p
60p
60p
35p
25p

NE556 60
NE5635 120p
NE567 170p
SN76003 200
SN76013 140n
SN76023 140
SN76033 200x
TBAB00 70m
TDA1022 650n
ZN414 750

Green
Yellow

TiL211
TIL213

TIL221
TiL223

LS95
LS123
LS125
LS126
LS132
LS136
LS138
LS139
LS151
LS153
LS155
LS156
LS157
LS164
LS174
LS175
LS190
LS192
LS193
LS196
LS251
LS257
L5258
LS266
15283
LS290
LS365
LS366
LS367
LS368
LS386
LS670

CRYSTALS

WIRE ENDED TYPE

Clips 3p 3p
DISPLAYS

Freq.

0.100
0.300
1.000
2.000
3.276

MHz

380p
380p
320p
320p
250p

4.000
5.000
6.000
8.000
10.000

250p
250p
250p
250p
250p

LOUDSPEAKERS

DL704 03 inCC
DL707 03 inCA
FND500 05in CC

130p
130p
100p

Carbon fitm resistors
High stability, low noise £%.

E12 series. 4. 7ohms to 10M. Any mix

each 100+

0.25W 1p

100C+
0.9p 0.8p

0.5W 1.5p

1.2p

1p

FULL DETAILS
IN CATALOGUE

4029 60p
4040
4042
4046
4049
4050
4066
4068
4069
4071
4075
4093

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

Special development packs consisting of 10 of each
value from 4.7 ohms tc 1 Megohm (650 res.}
0.5W £7.50. 0.25W £5.70

4510
4511
4518
4520
HERE ARE JUST
A FEW OF THE
CAPACITORS STOZKED

TANTALUM BEAD eact

0.1,0.15,0.22,033,047,0.68,1&22uF @35V  9p
4.7,6.8, 10uF @ 25V 13p
22@ 16V, 47 @6V, 100 @ 3V 16p

MYLAR FILM

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

RADIAL LEAD ELECTROLYTIC

Quantity discounts on any mix TTL, 63N OT. 7M. PO %2 _%
CMOS, 74LS and Linear circuits: 00 =
25+ 10%. 100+ 15%. Prices VAT inc. . 220
Please add 30p for carriage. All 33

prices valid to 30th April 1979. ==

Official orders welcome.

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.

Low profile by Texas

8 pin 10p 24 pin 24p
14 pin 12p 28 pin 28p
e 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 AE.

BARCLAYCARD ¢

BARCLAYCARD AND VISA

ACCESS WELCOME.

Mail orders to: STEVENSON (Dept ET)

236 High St. Bromley, Kent, BR1 1PQ, Enc
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Stereo pair 350 kit. System consists of 13" x
8" approx. woofer with rolled sumound; 7'2"
approx. Audax tweeter, crossover components
and circuit diagram. frequency response 20 Hz
to 20 KHz. Power handling 15 watts RMS. 20
watts max. 8 ohm impedance.”

Per stereo pair
£1 495 + £3.40 p&p.

Femi SPEAKER BARGAI

As above but complete with all wnodwuvk n kit luvm hmshed m
simulated teak veneer, with instructions. Per stereo pair
£28.00 « 50058

=y
EASY BUILD RECORD PLAYER KIT

.

Size approx 20" x 11" x9%"

[o—— e e el
A

lul the 0-1-Y man who requires a stereo unit at a budget price.
comprising ready assembled stereo amp. module. Garrard auto/
manual deck with cueing device, pre-cut and finished cabinet work
Output 4 watts per channel, phones socket and recard /replay socket
mclud’ng 2 SPHERICAL HIFI speakers £1 9 95 p&p £4.05

BARGAINS FOR PERSONAL SHOPPERS
o

PORTABLE
STERED
RADID
CASSETTE
ECORDER
UNREPEATABLE
MW, LW, SW and Stereo V
6 watts outpur Battery/Mains operation.

160 16 VOLT MAINS TRANSF ORMER, 2Y; amp.

BSR Record auto deck on plinth with
stereo cartridge ready wired.

LED S function men's digital watch
stainless steet finish

LCO 5 function men's digital watch

stainless steel finish £6 95
CO 8 Function CHRONOGRAPH men's digital

watch. stainless steel finish. £1 395
POCKET CALCULATOR. With LED dispiay. memory

and percentage key. £295

AM/FM DIGITAL CLOCK
RADIO  Accurate 4 Digit
Electronic Clock with 2" LED
display. Buzer and

snooze timer.

£11.95 -+
125 Watt Power Amp Module "£13.95
Mains power supply for above unit £350

| MUSIC CENTRE CABIMET with hinged smake
acrylic top, finished in natural teak veneers,
bsize 30%" x 14" x T%" approx.

MULLARD Built power supply

DECCA 0C 1000 Stereo Cassette P.CB.
fcomplete with switch ascill ator coils and
[tape-heads.

DECCA 20w Stereo speaker kit compnsing

2 8" approx_bass units + 2 3%" approx.

tweeter inc. crossovers

VIBEOMASTER Super Score TV Game

with pistol mains operation

PORTABLE RADIO/CASSETTE RECORDER,
LW, MW, SW, VHF mains/battery operation.

7' TAPE TRANSPORT Mechanism—a selection
of models trom

£5.95
£1.50
£2.95

£20.00
4.95

AM/FM with clock.

J: Mullard

AUDIOMODULES IN

BARGAIN PACKS
CURRENT CATALOGUE

28 7

PER PACK

SEEOUR PRICES

1 PACK 1.2 x LP1173 10w. RMS output power audio

amp modules, + 1 LP1182/2 Stereo pre amp for
cefamic anq auxiliary input
£4.95

" IUS OUR PRICE

p+p £1.00

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 £7.45

p+p £1.00

and auxiliary input

OUR PRICE
p+p £1.00

£9.95

N 50 WATT MOND
— o — - ~ DISCO AMP

£ .,

[ PN

20 x 20 WATT STEREO AMPLIFIER

Viscaunt IV unit in teak finished cabinet. Silver fascia with aluminium
rotary controls/pushbuttons, red mains indicator and stereo jack
socket. Functions switch for mic. magnetic and crystal pickups,

tape tuner and auxiliary. Rear panel features two mains outlets

DIN speaker and input sockets plus fuse 20x20 watts RMS

Ppfitt

OQAQUOUQ

t

40x40 watts peak. For use with 8 to 15 ohm

speakers. FFE fsz!leQ&[]
+£2.50 p&p

SPECIALD

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 4-15 ghms speakers. £23.00 without-cabinet.
£29.0 with cabinet. p&p £2.50 in each case

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

£1.50

ptp
£1.60p

- @
AM/FM STERED 4"? R
TUNER AMPLIFIER CHASSIS COMPLETE 2
Ready built. Designed in a slim form for compact. modern installation.
Rotary Controts Vol On/0H, Bass. Treble. Balance.
Push Buttons tor Gram, Tape, VHF. MW, LW and 5 button rotary
selection switch.
Power Qutput 5 waits per channel Sine at 2% THO int0 15 Ohm
7 watts speech and music
Tape Sensitivity Playback 400mV/ 30K OHM for max output Record
200mV/50K output available tfrom 25KHz. {150mV /100K) deviation
FM signal Frequency Range (Audio) 50Hz to 1 7TKHz within + 1d8
Radie  FM sensitivity for 3dB below limiting better than-10 uV
AM sensitivity for 20dB S/N MW 350 uV/Metre LW 1mV/Metre

Size approx length 16" x height 2% x depth 4% p&p
‘ 240 Volts AC Complete with Circuit diagram. £1 995 £2.25 H

£23.00 * 250 (NorEcatinet oot~ £29.00 455

without cabinet P*?_available separately.}  complete with cabinet.
AL OFFER
comniee  30x30 WATT AMPLIFIER IN KIT
with €3¢ WITH SPEAKERS

2 Goodman compact 12” bass woofers with cropped size 14.000
Gauss magnet. 30 watt RMS handling + 3% approx.

tweeters and crossovers f4900
+p&p £4.00

BUILTAND READY TOPLAY 3900
30x30 Viscount. Available fully built and tested. +p&p £2.50

—

BARGAIN

PORTABLE
DISCO CONSOLE

with built-in pre-amp “seem—t—

\Y‘

Hare's the big-value portable disco cansole lrom RT-VC! k features a pair of
BSRMP 60 type auto-return, single play professional series record decks. Plus
all the coptrols and features you need to give fabulous disco perfarmances
Simple connects into your existing stave or extarnal amplifier.

£64.00 p & p £6.50

PACK 3.1 xLP1129/2FMTuningheadwith AM gang. 1xLP1165/1
AM/FM IF modulé, 2 x LP1173/10w. RMS output power audio
amp modules + 1 LP13182/2 Stereo pre amp for ceramic

> |

Recommended set of
rotary stereo controls
comprising BASS, TREBLE.
VOLUME and BALANCE.

oros0p 95

ACCESSORIES

Suitable power supply partsincluding
mains f 1, rectifier, hi
and output capacitors

£1.00p+p

£1.95

£29.95
P&P £2.50
Size approx.
13%” x 5%" x 6%”
50 watts rms. 100 watts peak owtput. Big features include two disc
inputs, both for ceramic cartridges, tape input and microphone input.
Level mixing controls fitted with integrai push-pult switches, Independent
bass and trebie controls and master volume.
SPECIAL OFFER. The above 50 watt amp plus 4 Goodmans Type 8P. 8"
speakers. Package price £45.00 + £4.00 P&P

' 70 & 100 WATT
MONOQ DISCO AM
Size approx

147x 4 x 103
Brushed ajuminium ’ .
tascid and rotary controls l. ®
Five vertical shide cootrols mastervolume,

tape level mic level deck level PLUS INTER-DECK FADER
for perfect graduated change from record deck No. 1 to

No 2. orvice versa, Pre-fade level control 70 watt (57
{PFL}tets YOU hear next disc before fading 140 watt peak
1tin. VU meter monitors output level p&pf4s00
Output 100 watts RMS 200 watts peak. 100 watt E65

STEREO CASSETTE
TAPE DECK ASSEMBLY

Consisting of ready built tape
transport system/mechanism,
mated to the electronics
Unit 15 ready built for in-
statling into cabinet ol

own choice. Featuces inciude
pause control, solenoid assisted
auto-stop. 3 digit tape counter. bett
driven balanced ty wheel by OC motar
with electronic speed control. twin VU meters

| 4

pecification Power
Output. more than 0.5¢, mic. -65d8 10K DIN -47dB 100K FL

Track-2 channel stereo record play-back, Tape speed 4.8cm/sec Freq
response 50.1200 Hz signal to naise ratio 42dB Recording system AC bias
Erasing system AC esase Bias treq. 57KHz. Compatible tor both normal and

chrome dioxide tapes. Size of mechanism only 8% " x 6% x 11%" approx.
included a moulded top-plate as djustrated

13%" x 9%" approx. with circunt diagram £2 500 P&P £2.50
Opt. extras’ Mains transformer to suite £2.50 + €1 p & p

R|TnV| C

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

_ ALL PRICES INCLUDE VAT AT 12V%
All items subject to availability. Price correct al

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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glectronics
today international B .

PRBJEETS

£2.50 + 25p P&P

ETI top projects | + 2 include:
Master mixer, 100 W guitar amp.. low power laser,
printmeter, transistor tester, mixer preamp, logic probe.

% APY
1.8. METAL LOCATER  INFRARED
INTRUDER ALARM STAGE MIXER
REACTION TESTER DUAL DICE
HEART RATE MONITOR - S.T.0.
\nm.n LOGIC TESIER

VOLT MF

MIXER  TEMPERATURI —
TRAIN , CONTROLLER »? %\ f\,
ORGAN... R

£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 N
matcher, UHF TV preamp. metal locator, four-input
mixer, IC pawer supply. rumble filter. IC tester, ignition
uming light, 50 W stereo amp. plus many more.

ETI Top Projects 3, This issue was so popular lha! |l isnow
sold out!

ETI Top Projects 4 includes:

Sweet sixteen stereo amp., waa-waa, audio Tevel 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! . . . 3

ETI Top Projects 5. Twenty-two complete projects.
including: B

5 W stereo amp.. stage mixer, disco mixer, touch organ,
audio hmiter, 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 mn~ier.

ETI Top Projects 6, ]ust published, includes:

Graphic equahser, 50-100 W amp. modules. acuve
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
tomorrey: .

A SPECIAL EDITION £ @ Lp\nl

ETI MAGAZINE =23

Betund he scenes
of STAR waRs

75p + 25p P&P

Comprised entirely ot new matenal, the edition covers
such diverse subjects as Star Wars and hi-fi! The
magazine contains projecgs 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 IN
MEASUREMENT
AND CONTROL

wy PETER N BYDEMHMAM
MA, SaD, M e MC., PLLCA.

£3.00 + 25p P&P

I'his book 1s rather an unusual reprint from the pages of
ETIL. 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 slandard textbook. Written by
Peter Sydenham, M.E.. Ph D., M.Inst. M.C., FLLC.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.

‘Moorshead Editor, Hobby Electronics.

FECIRY

FROM THE PUBLISHERS OF
LLECTRONILS TODAY INFEPNATIONAL

En
IRCUITS
No2

£1.50

ot

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 pubhication have been phenomenal — hardly
surprising when the circuits cost under Ip each' Each
volume costs,

£1.50 + 25p P&P

,..,J‘k.

frsm me puesirs v BRICINCS OURY miEFRAboas

AN et
*
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ETI'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

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1979

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 RN I I A A A A AP A AP W)
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The latest kit
innovation:

the quickest fitting

CLIPON -
capacitive discharge
_electronic ignition

in KIT FORM ~ ~2

@ Smoother running 7/ \
@ 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

—

SINCLAIR PRODUCTS x

Miccovision TV €172 PDM35 €27.25 Mains
adaptor £3.24. Case £3.25. 30kv probe £18.95%
DM235 £48.30. Rechargeable battery units £7.95,
Adaptor /charger £3.70 Case £8.50. 30kv probe
£18.95. Cambridge prog calculator €£13.15. Prog
library £3.45. Mains adsptor €3.20. Enterprise
programmable calculator £20.95

S-DECS AND T-DECS %
S-Dec £3.17. T-DeC £4.02. u-DeCA £4.40. u-DeCB
£7.05. 16dil or 10TOS adaptors with sockets €2 14

CONTINENTAL SPECIALITIES

PRDDUCTS »

EXP300 £6.21 EXP350 €3.40. EXP600 £6.80.
EXP650 £3.89. EXP4B £2.48. PB6 £9.94. PB100
£12.74. LM1 £30.99. LP1 £33.48. LP2 £19.44

TV GAMES

Send sae for data. AY-3-8500 + economy kit £8 95
Tank battles AY-3-8710 chip £6.90. economy kit
£7 05. Stunt cycie AY-3-8760 chip £6.90
economy kit £5.60. 10 game paddle 2 chip AY-3-
8600 + economy kit £12.50. Racing car chip
AY-3-8603 + economy kit £19.95. Modified shoot
kit £4.96. Rifle kit £4.95. Colour generator kit
£7.50

MAINS TRANSFORMERS

6-0 6V 100ma 74p. 1%a £2.35. 6.3V 12 €1 89
9.0 9V 75ma 74p, 1a £1.99. 2a £2.60. 12-0-12V
50ma 74p, 100ma 90p, 1a £2 49. 13V Y2a 95p
15.0-15V 1a €2.79. 30-0-30v 12 £3.59

JC12, JC20 AND JC40 AMPLIFIERS

A range of integrated circuit audio amplifiers supplied
with free data and printed circuits. JC12 6 watts
£1.60. JC20 10 watts £2.95. JC40 20 watts £3.95
Send sae tor free data on our range of matching
power and preamp kits

FERRANTI ZN414

iC radio chip €1 05 Extra parts and pcb for radio
€3.85. Case £1 Send sae for free data

PRINTED CIRCUIT MATERIALS

PC etching kits economy £1.85, standard £3 99 60
sq ns. pcb 65p 1!b FeCl €1 05 Eich resist pens
economy 45p. dalo 73p. Smatl drill bits 1/32 ins or
1mm 20p each Etching dish 68p Laminate cutter
75p

BATTERY ELIMINATORS

3.way types with switched outpul and 4-way
multi-jack 3/4%:/6v 100ma £2.71. 6/7%/9v
300ma £2.95 100ma radio types with press-stud
connectors 9v £3.35. 6v £3.35, 4%v £3.35, 9+ 9v
€4.50, 6+6v £4.50, 42+ 4%v £4 50 Cassette
recorder mains unit 7%v 100ma with 5-pin din plug
£3.35. Fully stabilised type 3/6/%%/9v 400ma
£6 40. Car convertors 12v dc input, output Qv
300ma £1.50. output 7%v 300ma £1.50. Output
3/4%/6/7%/9/12v 800ma £2.50

BATTERY ELIMINATOR KITS

Send sae for data. 100ma radio types with press-stud
connectors 4%v £1.80, 6v £1.80, 9v £1.80,
4% +4%v £2.50, 6+6v £2.50, 9+9v £2.50
Cassetie type 7%v 100ma din plug £1.80

Heavy duty 13-way types 4%/6/7/8%/11/13

14/17/21/25/28/34/42v 1A €£4.65, 2A £7.25
Transistor stabilized 8-way types for iow hum
3/4%/6/7%/9/12/16/18Bv 100ma. £3.20. 1
Amp £6.40 Variable voltage stabilized models 2-18v
100ma £3.60. 2-30v 1A £6.95 2-30v 2A £10.95
Car convertor 12v dc input. OQutput 9/7%/6v 1A
stabilized £1.95

BI-PAK AUDIO MODULES

Send sae for data. 5450 £23.51 AL60 £4.86
PA100 £16.71 SPMBO £4.47. BMT80 £5.95
MKB0 £38.74. Stereo 30 £20 12

COMPONENTS

1N4148 1.4p. 1N4OO2 3. 6p. 741 8 dil 15p
NES55 8 dil 23p. BC182B, BC1838. BC1848,
BC212B. BC213B. BC214C, BC547. BC548
BC549. BC550 4.5p. TIP31C. TIP32C 25p
TiP41C, TIP42C 37p. 80131, BO132 26p. Plastics
equivs. 8C107, BC109. BCY71. BCY72 4 8p. Fuses
20mm X 5mm Cartndge 5. 1 2. 3. 5Amp quick
blow 1p. anti-surge 3.4p. Resistors 5% “WW E12
10R to 10M 1p, 0.8p for 50+ of one value
Polyester capacitors 250V .015, 068, .1mf 1.6p
01, .033. .33mt 2.7p. 022, .047mf 3.2p, 22
47mf 4.8p. Polystyrene capacitors E12 63v 10 to
10000pt 3p. Ceramic capacitors 50v E12 22 to
1000pt 1. 7p. E6 1nb to 47n 2p. Electrolytic
capacitors 50v .5, 1. 2mf 5p. 26v 5. 10mf 5p, t16v
22mt 5p, 100mt 6p. 470mt 11p, 1000mi 10p
Zeners 400mw E24 2v7 w0 33v 7p Preset pots
sub-miniature 0. 1W horiz or vert 100 to 4M7 6.8p
Potentiometers 4W 4K7 1o 2M2 log of lin single
26p. dual 76p.

SWANLEY ELECTRONICS

Dept. ETI, 32 Goldsef Rosd, Swaniey. Kent, BRS8 BEZ
Mai order anly Please add 30p to tha total cost of order for postage Prices include VAT. Overseas customers
deduct 7% on items marked % and 1 1% on others. OHficial credit ocders welcome

NO DISCO SYSTEM IS
COMPLETE WITHOUL...

CITRONIC MM 313 MIXER

prevents the unit tiring if the points pounce 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 weli 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 capatitive discharge ignitions are not completely
foolproof in this respect). The circuitincorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. Alf kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

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

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

Ideat for the DIY enthusiast building up a complete disco
system. 4/6 ch. mono, inc. LED indicators. connections
via phono sockets at rear.Bargain price. includingPSU

£80.46 inc VAT [P&P £1.50]

BULGIN 0CTAL PLUGS XOJ
AND SOCKETS >

There's always huridreds of Buigin

Octal multiway plugs and sockets in stock at
Roger Squire’s. Each pin rated 6A. Pertect for
your Sound to Light System. P552 SOCKET X
£0.65 ipap 35p) P551 PLUG £1.84 (P&P 35p}
Carriage on 10 or more nominal £1.00 Also available
8-way multicore cable (8 Amps per.core} ex stock ‘
£0.65 per metre. Please phone torf carfiage quote

PIEZO HORNS

FANTASTIC SPECIAL OFFER

TO READERS OF THIS PUBLI-

CATION.

Tweeters for your disco, PA

system or Hi-Fi, Frequency range 5K-20K
No X over required. They can be used in
any PA system up to 100W. Why pay more?

OUR PRICE ONLY £4.99 each (P&P 35p each)

PROJECTORS
) SQUIRE MULTIFECT 150

-including rotator and effects
wheel. A truly versatile projector
which uses a gowerfu! 150W
Tungsten bulb, all effects
attachments simply slot in ready for use

|/l ABARGAIN AT £40.50 pap c1 00y
PLUS MANY DISCO ACCESSORIES

/

NOTE - Vehicles with current impulse tachometers {Smiths code on dial RV1)
will require a tachometer pulse stave unit. Price £3.35inc. VAT. post & packing

T 11T

Electronics Design Associates, Dept. HE2
82 Bath Street, Walsall, WS1 3DE. Phone: (9) 614791

STARLITE 250
An exclusive new hine
PR 1, Roger Squire’s Disco
Centres. Superh high powered
250 W quartz halogen bulb, fan
cooled. accepts wide range of muttifect
attachments. Unique connection slot for
orbit prism revolvers. Only

£70 (+P&p} -

Name 7~ Alf Roger Squire’s shops have a
! service department which carries iarge attachments extra
Address R stocks of DISCO SPARES & ACCESSORIES

For example: Fane and H H Disco Speakers
12" and 15" BSR and Garrard decks
at discount prices.

Plus sockets. Fuses,
Plugs, etc etc

Phone your order with Access or Barclaycard |

Inclusing docisgs and packisg UK saly QUANTITY REQD Send SAE if brochure onty required.

o 9
. | enciose cheguelPQ's for
X4 KIT'£16.65 inc. VAT £
TACH‘S:;UQSSE‘i;LA‘VVL‘}JNIT send Mail Orders to Roger Squire's Mail Orders, Barnet Trading Estate, Park Road, Barnet, Herts.EN5 55A
— 5 Cheque No. {1l 01-441 3527 (Hotline) 01-441 1919 (Switchboard} Open: Mon-Fri,9-5.30

Personal callers: ROGER SGUIRE'S OISCO CENTRES
LONOON: 175 Jjunclivn Road. Tulnell Park W19 500. 01-272 7474
BRISTOL: 125 Church Road. Redfigld. Bristol BS5 9JR. 0272-550550 Open trom 10-6 Tues-Sat
MANCHESTER: 251 Doansqate M3 4EN. 061-831 7676 10-8 Weds
GLASGOW: | Queen Margarst Road {oH Quass Margarst Drive). Kelvinside. Glasgow 620 6OP. Closed Mondays

041-946 3303

Access o Basetaycard No. . |

T
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FEATURE

DAITA 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 (V¢o) as 80V; thisis 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 V¢, 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 V.. (the collector-emitter voltage under any
conditions) and V¢, (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, | 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 anode

AV average

B. base

BO breakover
breakdown

collector

drain or delay
emitter

forward

gate

holding

input

junction

cathode

peak value of a quantity
open circuit or output

ozxrc-IoTmoO®
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reverse or repetitive,

source, short circuit, series or shield
in the on state (that is, triggered)
working

specified circuit

impedance

NXE—‘U)IJ

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 O 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 Ve, the second suffix
being a repetition of the first in the case of supply voltages. Simitarly,
one often meets the symbol V,,;, for the positive supply to a CMOS (or
COS/MQOS) device, this being the supply to the drain. The negative
supply to CMOS devices is normally represented by the symbol V.

It should now be clear why V¢, is the steady collector emitter
voltage with the base open circuited. Similarly I 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

Vs ambient temperature

T. temperature of the case of the device

T, temperature of the junction in the semiconductor material
Teo temperature of the mounting base of the device (=T,)

>
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Teo storage temperature

By thermal resistance of heat sink. (Units. "C/W)

8; contact thermal resistance between the case of the
device and the heat sink

9;....... junction to ambient thermal resistance

Bk junction to case thermal resistance

Symbols used mainly with diodes

¢, diode capacitance with reverse bias
C, diode capacitance with forward bias
c capacitance of the junction itself
minimum capacitance (which occurs at the rated
breakdown voltage)
Co diode capacitance at zero bias
cut off frequency of a varactor diode
[ total dc forward current
instantaneous forward current

Ie

leayy average forward current

em  Peak forward current

lepm repetitive peak forward current

egm NON-Tepetitive peak forward current occurring under

surge conditions
Ia continuous reverse leakage current
instantaneous reverse leakage current
repetitive peak reverse current
non-repetitive peak reverse current
zener diode continuous operating current
“ I  zener diode peak current

turn on time

t: turn t_)ff time

t, rise time ) ‘

t, reverse recovery time

t, storage time

Ve steady forward voltage

Ve instantaneous forward voltage

Vp steady reverse voltage

vy  instantaneous value of the reverse voltage

Vau Peak reverse voltage

Varm repetitivé peak reverse voltage
asm NON-repetitive peak reverse voltage (on surges)
z  zener diode working voltage

Symbols used mainly with transistors

Ce transistor output capacitance in the grounded base
circuit

C.. tr_ans_istor output capacitance in the grounded emitter
circuit

fr transition frgquency or gain-bandwidth product in
common emitter circuit

hge current gain in the grounded emitter circuit (or in the

:»h")' grounded base or grounded collector circuit).

fC

hye the increase in collector current divided by the small
increase in the base current which produces it. (Small

Ig I signal current gain.)

orl the steady base, collector or emitter current.

'I(AV)'

c/avy the average value of the base, collector or emitter
or lg,y, current.

CEX q oE

lIems lam Collector cut-off current in a specified circuit
or lgy peak value of collector, base or emitter current

| Y N rms value of the alternating component of the current

orl,

lyems lom Peak value of the alternating component of the current
orl,,

ic.iy instantaneous value of the total current

orig

Yoo by instantaneous value of the alternating component of
orl, the current

leeo collector cut off current with the emitter open circuited
58

'CIS
‘OF fees
tceo
'CER

collector cut off current with emitter shorted to the
base .
collector cut off current with the base open circuited

collector cut off current with a specified value of
resistance between the base and the emitter
emitter cut off current with the collector open circuited

Vaeisan  base-emitter saturation voltage

{BR)

breakdown voltage

sricao Collector to base breakdown voltage with emitter open

circuited

V sriceo collector to emitter breakdown voltage with base open

vCl

VCBO
cc
CE

‘ICEO
ce

circuited

collector-base voltage

collector to base voitage with emitter open circuited
collector supply voltage

collector to emitter voltage

collector to emitter voltage with base open circuited
collector to emitter rms voltage

Vcgsan collector to emitter saturation voltage

EB
‘IECO
Ve

emitter-base voltage
emitter-base voltage with collector open circuited
emitter-base rms voltage

Symbols used mainly with FETS

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, Af. 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
trequency 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, 1,,s. The mean value of the currents at the two
inputs of an operational amplifier

Input offset current, 1,;. 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,s. The voltage which must be applied
between the two input terminals to obtain zero voltage at the output
Open loop voltage gain, A,,,. The amplifier gain with no feedback
applied.

Output resistance, R,. 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, l,. 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 sheetis
applicable is often stated in small print, but is of gredt importance. Data
should always be thoroughly studied befare a device is used for the
first ime, 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, i, the.
instantaneous value of the alternating component of the emitter
current, and I, the average (DC) value of the total emitter current.
Other subscripts can be used in a similar way, | being the forward D C
current with no signal, i; the instantaneous forward current and |y, the
peak forward current. ET

WE RE OUT TO FINISH

Y.u .FF! RETFT'R:\NSI;ERS

GOOD AND PROPER!

.. . .oratlcast your projects. If there is one thing which is

impossible to do at home is lettering front panels to pro-
fessional standards. At lcast until now. If vou cast your
cyes right a while you’ll sce our new panel transfers shecet,
which has becn carefully designed to allow you to do ex-
actly that.

The transters arc casily rubbed down,

PANEL

MODMAGS Y977n° 1

and the two sheet sct contains a mass of
lettering and —uniquely —control scales for
both rotary and shider puts.

Luch sheet micasures [80mm X 240mm
and comes packed flat in a stiff cardboard
envelope for protection. There should be
cnough 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
tTi Mmagazine,
25-27 Oxford Street,
London WIR IRF.
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| Understanding Digital Electronics
| New teach-yourself courses

Design of digital Systems is written for the engineer seeking to learn

more about digital electronics. Its six volumes — each A4 size — are
packed with information, diagrams and questions designed to lead you
step-by-step through number systems and Boolean algebra to
memories, counters and simple arithmetic circuits, and finally to a
complete understanding of the design and operation of calculators and
computers.

‘The contents of Design of Digital Systems include:

Book 1 Octal, hexadecimaland 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 tull adders; subtractors; serial and parallel
adders; processors and arithmetic logic units (ALUs); multiplication
and division systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous
counters; ring, Johnson and exclusive-OR feedback counters; random
access memories (RAMs) and read only memories (ROMs).

Book 5 Structure of calculators; keyboard encoding: decoding display
- data; register systems; control unit; program ROM; address decoding;
instruction sets; instruction decoding; control program structure.
Book 6 Central processing unit (CPU); memory organisation;
character representation; program storage; address modes; input/
output systems; program interrupts; interrupt priorities; programming;
assemblers; computers; executive programs; operating systems and
time sharing.

JDi ital Computer Logic and Electronics is designed for the beginner.| .
Nbs'mathematlcal knowledge other than simple arithmetic is assumed,_| ‘‘‘‘‘ Combined sets @ £13.00, p & p included
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,l

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 48R, ENGLAND
TELEPHONE: ST. IVES (0480] 67446
PROPRIETORS: DRAYRIDGE LTD. REG. OFFICE: RIVERMILL

LODGE, ST. IVES REGD. IN ENGLAND No. 1328762

In the years ahead the products of digital electronics technology will play
an important part in your life. Calculators and digital watches are already
commonplace. Tomorrow a digital display could show your vehicle
speed and petrol consumption; you could be calling people by entering
their name into a telephone which would automatically look up their
number and dial it for you.

These courses were written by experts in electronics and learning]
systems so that you could teach yourself the theory and application of}
digital logic. Learning by self-instruction has the advantages of being:
faster and more thorough than classroom learning. You work at your
own pace and must respond by answering questions on each new piecej
of information before proceeding. :

After completing these courses you will have broadened your career
prospects and increased your fundamental understanding of the rapidly
changing technological world around you.

£8.10

The six volumes of Design of
Digital Systems cost only:

+90p. post &
And the four volumes of packing
Digital Computer Logic and
Electronics cost only: £4 -60
But if you buy both courses, ey £1 post &
the total cost is only: £ I 2- 00 packing

Price includes surface mail anywhere in the world — Airmail extra.

Flow Charts & Algorithms

HELP YOU PRESENT

safety procedures, government legislation, office
procedures, teaching materials and computer
programs by means of YES and NO answers to
questions.

THE ALGORITHM WRITER'S GUIDE explains how
to define the questions, put them in the best order
and draw the flow chart, with numerous examples
shown. All that students require is an aptitude for
logical thought. Size. A5, 130 pages. This book is a
MUST for those with things to say.

£2.95

+ 45p post & packing by surface
mail anywhere in the world. Airmail
extra

If you are not entirely satisfied your money will be refunded.
r_!”———-——-_———————

Cambridge Learning Enterprises, Unit 1 Rivermill Site,
l Freepost, St. lves, Huntingdon, Cambs. PE17 4BR
England.

I . 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. includedJ

...... The Algorithm Writer's guide @ £3.40, p & p included
Name

l | enclose a ‘cheque/PO payable to Cambndge Learning Enter-
prisesfor£ . ... .. ’

I Piease charge my “Access/ Barclaycard/Visa/ Eurocard/

l Mastercharge/ Interbank account number

L

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. ET) 1
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Electronic

Slave Flash

4-Channel Equaliser

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!

HEIR

Viewdata

CEEFAN 1B1  Wed 23 Aug

“Uleather &

TORORROV

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!

Hobby

Using one flash gun is fairly straightforward
— but how do you use two or more simult-
aneously?

[
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.

(I
Holograms

Following on from the LASER article in this
issue, we look into (1) 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.

Project Daedalus

13 Magali Tk c2127mu e Lhe caas 28 Kbe regeen 3 1he s

The British Interplanetary Society has just
published a report which shows that 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.

LI
BASIC Programming

1f 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.

Variwiper 0

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 instrumant
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.

62

7V

LINK 1}

ST L]

R25
2k7

AN~

~7V—>

LINK2

LED1

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.

+7V

INPUT

RV3E
200k

VALUES OF UNMARKED COMPONENTS

LOG EXPONENTIAL
R3 33k 390k
R5 [l 150k
R13 = 100k
R15 22k 470k
R17 390k 33k
RV3E LINK 200k
RV3L 200k LINK
LINKS REQUIRED
] A-B A-D
b-C B-C

R3

7V

OUTPUT
O
R19

Note different sets of pin
numbers on IC5/1 for
each channel.
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~-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 IC1.
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 s linked back to the input of IC1 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. 1C8 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. [C8 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.

PROJECT

Transfer functions
exponential
log.

Useful dynamic range

Oven temperature

Warm up time

SPECIFICATION

The photo on the left shows the
complete unit with the oven top
removed to show ICS5. Link 1 is
made from a couple of valve
socket pins in this prototype.

0.15625 x 2Vin
Ln (Vin/0.15625)/Ln2

V out
V out

50dB or 8 octaves
approx. 55°C

about 2 minutes

Power supply * 10to =15 volts
+15V O +15V
L L
4 []
» +7V
R21
ek | | | 3% g
10,771 i 123 |2
c7
T 05

ov O~

.
=4C6

IlOu
—15v —-15v

Fig. 1b. The power supply section which supplies the stable * 7 V needed for the

bias and adjustment controis.

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 12mm.
The outside of the oven should be
covered with aluminium foil to help
reduce heat loss. The aluminium
itself should be covered with a tayer
of adhesive tape where the leads can
touch. A piece of thick paper shouid
be used between the oven and the
pcb to insulate the tracks.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1979

Half Baked

The centre of the oven shouid be
hotlowed 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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INPUT1

Component overlay for the complete log converter project.

The project depends upon the CA
3046 device — near equivalents will
probably not function. The CA 3046
itself is readily available — we

BUYLINES

found it in both the Marshalls and
Stevenson catalogues when we
looked for it! Initial reaction here had
been that it would be difficuit 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
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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

Cc1—C4 33p ceramic
C5,6 10u 25 V electrolytic
c7 1n0 polyster N
Cc8 10u 25 V electrolytic
Cc9 33p ceramic

Cc10 10u 25V electrolytic
C11 33p ceramic

Cc12 100n polyester
SEMICONDUCTORS

IC1—IC4 LM308

1IC5 CA3046

IC6 723

IC7, 8 LM301A

Q1 BC558

D1—-D3 1N914

LED T1L 209

MISCELLANEQUS
PCB
Polystyrene foam for oven

CALIBRATION TABLE
A - B

—-3.00 VvV 19.5 mV
—-2.00V 39mV
—-1.00V 78 mV
0.00V 156 mV
+1.00 V 312mV
+2.00 V 626 mV
+3.00 V 1.25V
+4.00 V 260V
+5.00 V 500V
+6.00 V 10.00V

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 lifk 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 siowly going out.
This indicates that the oven is stable.

Calibration of Log Mode

1. Set O 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 RV 1

slowly until the voltage just switches

positive.

4.Set0.15625 Vin the input

5. Adjust RV5 to give O V output.

6. Set 5.00 V on the input.

7. Adjust RV 3 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 unti! 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 RV 1 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. EN

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.

f1\—

eti LOG CONVERTOR
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ENRY'S
£ EKCLUSIVE TO HERRYS,

AS
o N\‘l‘;cr‘:) SELL AT SUCH FANTA
as useo nBRAUN

QUALITY ITEMS DIGITAL CLOGKS

Compare performance and
specification with units
costing 3 times as much!

24 HOUR

GLOGK

WITH
BUILTIN
ALARM

Modern
Styling
COMPLETE UNIT

1tin an evening!
MECHANISM & CASE

Inc.assembly instructions

THREE FOR £23
POST & VAT INCLUSIVE

THREE FOR £13.50 THREE FOR £20

Sand cheque, P.0./ M.O. for the correct
amount which includes VAT and P& P
or pay by Access/Barclaycard. Send

AVAILABLE ONLY FROM

name/card number (1f applicable} and -

address to:

HENRY'SRADIO .0 Vadio
404 EDGWARE ROAD, exguinies | (S DELIVERY

LONDON W2 1ED pHETTED

,‘,"Y'lwm, Access
— ] FROM STOCK |

DISCOUNT
BOXES INSTRUMENT CASES AND GOMPONENTS

Aluminium box with lid Professional black P.V.C.  Black P.V.C. top with U-

and screws. coated case with satin shaped alumtnium
L W H anodised front panel and  chassis.
3x2x1 44p UM L W H
4x3x1% 52p W D H 6x4%x2 134p
4x3x2 60p 9x6x3 443p 6x4x3% 145p
6x4x2 67p Ix6x4%r 479p 8x 5% x2% 165p
6x4x3 78p 9x6x6 512p 10x6%x3 215p
8x6x2 105p 12x8x3 544p
8x6x3 118p 12x8x 4% 618p
12x8x6 6680p
AD161/2 MP 83p BC347A 14p BF274 24p
0C36 60p BD1B3 8op B8F394 30p
BC108A 9 BD263A 42p BF422 20p
BC148 8p. BF137 24p LM741C 17p
BC149C 8p BF194 10p TBA120A 75p
BC154 9p BF195 10p SN76013N 120p
BC171B 9  BF198 21p SN76033N 120p
BC172B 9p  BF200 2ip  SN76110N 75p
BC183A 10p  BF255 23p SN76131N 150p
BC30B 16p  BF256 FET 33p SN76660N 75p_
Ceramic Filters SEF 8. OMA 40p. 1V Colour Crystals 4.433618 MHz £1.50.
AXIAL 220/16v 1p 22/50v 8p
ELECTROLYTIC *330/10v 12p 33/63v 9p
10/25v 5p 330/25v 10p 47/16v 7p
15/16v 6 330/63v 16p 100/18v 8p
22/10v 5p 470/16% 15p 220/16v 11p
22/16v 8p 470/40v 15p 220/40v 12p
22/25v 7p  1000/25v 18p 220/63v 16p
33/35v gp  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 ep 470/25v 15p
100/63v 10p 10/50v 7p 1000/35v 190

MIXED PACK OF 100 AXIAL AND P.C. ELECTROLYTICS 300p

DISCOUNT ON ALL ORDERS OVER £5 5% OVER £10 10%
OVER €20 15%. OVER £30 20%

Al prices include post and packing
All orders under €1, please add 20p for handling charge

HARRISON BROS., P.O. BOX 55, Wntcl;ﬂ-osn-Soa, Essox

ToTAL AMPLIFICATION FROM CRIMSON ELEKTRIK

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS

STEREO PRE-AMPLIFIERS

CPR 1—THE ADVANCED PRE-AMPLIFIER

The best pre-amplifier in the U K The superionty of the CPR 1 18 probably in the disc stage The overload margin
13 8 superb 40dB, this together with the high slewing rate ensuras clean top, aven with high output cartridaes .

tracking heavily modulated records C. de distortion s d by an unusual design R1AA s
accurate to 1dB: signal to noise ratio is 70dB relative 10 3 SmV; distorton < 005% at 30dB overload 20kHz.
Following this stage is the flat gain/balance stage to bring tape. tuner, etc , up to powsr amp signal levals,
Signal to noise ratio 86dB: slew-rate 3V/uS, T.H.0 20Hz — 20kHz< 008% at any level F.ET. muting. No
co:\lrols are fitted There is no provision for tone controls. CPR 1 size 15 138 x 80 x 20mm Supply to be 15
volts.

MC 1 PRE-PRE-AMPLIFIER

Sunable for nearly all moving-coil cartridges. Sensitivity 70/ 1 70uV switchable on the p.¢ b This module brings
signals from the now popular low output moving-coll cartridges up to 3 5mV {typical signal required by most
-pre-amp disc nputs) Can be powered trom a 9V battery or from our REG 1 regulator board.

REG 1 — POWER SUPPLY

The regulator module. REG 1 provides 15-0-15v to power the CPR 1 and MC 1 It can be used with any of our
power amp supplies or our smali transformer TR 6. The powsr amp kit will sccommodate it

POWER AMPLIFIERS

It would be pointiess to list in so small a space the number of , studios,

and g
estabiishments. etc , who have been using CRIMSON amps satisfactorily for quite some tme We have a
Teputation for the hl?hesl quality at the lowest prices The power amp is available in five types. they all have the
same specification T H D typically .01% any power 1kHz 8 ohms, T.1.0 insignificant; slew rats limit 25V /uS;
signal to nose ratio 110dB, frequency response 10H2-35kHz. —3d8; stability unconditional; protection drives
any load safely. sensitivity 776mV (260mV or 100mV on request), size 120 x 80 x 25mm.

POWER SUPPLIES

We produce suitable power supplies which use our superb TOROIDAL transtormers only 50mm high with a
120-240 primary and single bolt fixing (includes capacitors / bridge rectifier)

POWER AMPLIFIER KIT

The kit icludes all I k, i and to house any two of our power amp modules plus a power
supply. It s contemporanly styled and its quality 1s consistent with that of our other praducts Comprehensive
nstructions and full back-up service enables a novice to build it with canfidence in a few hours

POWER AMPLIFIER MODULES

CE 608 60W/8 ohms 35-0-35v £16.30
CE 1004 100W/4 ohms 35-0-35v £19.22
CE 1008 100W/8 ohms 456.0-45v £23.22
CE 1704 170W/4 ohms 45-0-45v £20.12

POWER AMP XIT

£32.40

CE 1706 170W/8 ohms 60-0-60v £31.90

PRE-AMPS:

TOROIDAL POWER SUPPLIES These are available in two versions — one

CPS1for 2x CE 608 or 1 x CE 1004 . . £14.47 Tp =g
CPS2 for 2 x CE 1004 or 2/4 x CE 608 - £18.82  yses g“"d"ndg'“PO“e"!'- ancye others
CP53 for 2 x CE 1008 or 1 x CE 1704 . £17.68 ‘mj' :““fefn romsiors where necessary
CPS4for 1 xCE 1008 . . ... .. €16.31 2ndtantalum capacitors

CPSS1or 1 xCE 1708 . £22.68 CPRI £29.49 CPRIS  £39.98
CPS6 for 2 x CE 1704 or 2 x CE 1708 €23.98 MC £18.50 MmCIS £29.49
HEATSINKS POWER SUPPLY: a

Light duty, 50mm, 2 C/W £1.30

Medium power, 100mm, 1 4 C/W €220 REG! £6.75 TRE £1.7%
Disco/group, 150mm, 1.1 C/W £2.85

Fan, 8Gmm. state 120 or 240v £18.50 @BRIDGE DRIVER, BDI

Fan mounted on two drilled 100mm heatsinks, Obtain up to 340W using 2 x 170W amps
2x4 C/W, 65 C max with two 1 70W modules £29.18  40d this module BOI £5.40
THERMAL CUT-OUT, 70 C £1.90

Distributor L.

Minic Teleprodukter c s o

Bor 1355 RIMSON ELEKTRIK

S.750 12

Uppsals 12 1A STAMFORD STREET, LEICESTER LE1 6NLL. Tel. (0533) 637722

Swedes:

All prices shown are UK only and include VAT and post. COD 90p extra. £100 mit Exportis no problem. please
write for spacific 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 with 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 tousea 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

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1979

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 16K memory
expansion systems,

One example of a RAM controller that seems to do it
all is the Intel 8202 — | have not yet managed to get a
data sheet for this device but when | 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. | 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 | 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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"the trends, is for the home computer and the TV games

'socket additional games can be played on the machine

NEWS: Microfile

The trend in America at the moment, or at least one of

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

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, EN

LINES FROM OUR VAST STOCKS— IMMEDIATE DELIVERY

Afl below manuhctuur- pricas — all new
stocks. — sxport

invited. Postage & packing 35p per order
CALCULATOR CHIPS Gensral instrument
GIMT4 on ati-static foam 24 pin O | L socket for
use with Bowmar display £1.50 ea Pack of 25
chips £.25. 100 for £80. 500 for £350.
BOWMAR 9 DIGIT CALCULATOR DISPLAY
with PC connector 0.2 digits Common cathode
with red bezel £ 1.25 ea. 10—£10.

TEXAS 19 gold-plated snap key contact on
gold-plated P C. board Size 70x80x2mm 75p ea
ORP12 light dependent resistance (Eq = RPY30)
2for£1, 10—£4, 100—£35.

FAIRCHILD FND100 15 7 segment display C
cathode 50p, 10 for £4.50, 100 for £40.

TBA 120A TV | C amplifier Siemens 75p,
10—£6, 100—£50, 1000—£350.

BECKMAN 500 kes Triggerable clocking
oscillator tor use with calculator chips 5v supply
with circurt £1, 10 for £.8, 100 for £ 85,
BURROUGHS 9 DIGIT Panaplex calculator
display 7 segmem O 25 digits Noen type with
red bezet socket and data £2.28 ea. 10 for £20.
ALMA PUSHBUTTON high reliability reed
switches Push to make 18x27x18mm 40pea. 10
for £.3.50, 100 for £33.

SMITHS INDUSTRIES Audible warning devices
6-12 volts. 2 30x10mm

50p ea, 10 for £4, 100 for £30.

HONEYWELL PROXIMITY DETECTOR inte-
gral amplifier Bv 0 C £2.50 ea, 10 for £20, 100
for£175.

OSMOR CHANGE OVER REED RELAY 12v
coil 20m/a operating current 59x17x13mm 75p
ea, 10 for £5, 100 for £45, 1000 for +.400.
MAINS TRANSFORMERS (mimature) 3ll with
240v primary

per per

12 volt 100 m/amp ea 10 100
60x40x42 m/m 95p £8 £60
120-12v 100 m/amp 28:25x27mm
£10 ¢80
Valve output 40 1 61:15:42 m/m a
75p ‘L6 50
20-0-20v 100 m/a 95p t8 £65

SOLDER (multicore type) Servicol

10 metres for £1, 50 matres for £4, 100 m £7
RAD|ATW—N"D-EYE—C> ORS Quartz Fibre
QOosimeters Pen type with clip with lens and scale
0-50R Onginally over £5 OUR PRICE 95p
EACH. 10 for £8. 10 for £60. 1 000 for £500.
CLOCKING OSCILLATOR (Pye-Oynamics)
thick film 1mHZ supply 5v 19x25x6mm 85p, 10
for £7, 100 for £60.

TV TUNERS by GEC UHF 38 mes size

J%x2%x1'%4 £2.50 ea. 10 for £20, 100 for
£175.

T.V. SOUND TUNER KIT. Through your F M
tuner Kit ot parts with instructions £5.50.
Raadv buih, tested, £7.00.

Buy it wuh

ENRY'S
»RA DIO

JOYSTICK CONTROLS. (ideal for TV Games,
model contral), sturdily constructed compact
giving full 360 movement and control Each unit
fitted 4-aff 100K lnear, controls. Pair £4.00.
Y4/RF LONG-MEDIUM & F/M TUNER WiTH
MC1310 DECOOER » 5-BUTTON SELECTOR
SWITCHES » INPUT SELECTORS FOR GRAM
ANO TAPE » Supplied complete with FRONT-ENO
TUNER AND FERRITE AREIAL » SIMPLE INTER-
CONNECTIONS # Size 19x13x6cm

THIS QUALITY AMPLIFIER £10.95 WITH
CIRCUIT

POWER UNIT KIT FOR ABOVE MODELS
25/28 VOLTS £2.95

TAPE HEADS % track Record Marriott XRPS36
£5. XES11 erase £1.25. XRPS 18 £3.50.
MULLARD TUNER MODULES with data
LP1171 combined AM/FM IF strip — £3.50
LP1179 FM front end with AM tuming gang, used
with LP1171 — £3.50 * LP1171 and 79 par —
£5.75 » LP1157 complete AM strip — £2.05 »
10 pairs for £50, 100 parrs for £400.

SEVEN DIGIT MINIATURE COUNTER by
Durant 12-24 voits D.C 3 Watts. Size 40x25HX
S55Lmm £1 each, 10 for £8, 100 for £80.
2N3055A TO3 POWER B0 VOLT VERSION.
10 for £2.50, 100 for £22.00, 1,000 for £200.

TRANSISTORS BY BULLARD, TEXAS,
FAIRCHILD

Price ea per 10 100 500 1,000
AC128 0230 0200 0180 0150
AD149 0.750 0.650 03550 0490
AD161 0380 0330 0290 0250
AD162 0380 0330 ¢290 0.250
BCio7 0100 0085 0075 0065
:g:g:c 0110 0.095 0.080 0.070

6120 0100 0085 0.075
BC114 080 0065 5050 O 040
BC132 0080 0065 0050 0040
BC153 0085 0.070 0055 0045
8C172 0075 0.060 0050 0.040
BC173 0075 0060 0050 0040
BC20S 070 0055 (040 0035
BC208C 0075 0060 0050 0040
BC209 007¢ 0060 Q@50 O 040
BD181 0600 0500 0440 0400
8D182 0700 0.600 0500 0440
BF181 0.240 0200 0185 0 160
BFYS0 0180 016 Q140 0125
BFYS51 0180 0160 0140 0.125
BFY64 0220 0195 0.176 0.150
BFY80 0750 0680 0.630 0.550
8U205 100 0900 0800 0.750
8U208 1.250 1100 1000° gggg
ey127 0110 0080 0075 0.065
CA3085 o.a_a_o_ Q.385 0350, 0,300
LM311H 0.7 0600 0 055 0’500
TBAS258XS 0680 0600 0.065 O 500

LOW PRICES EX-STOCK

[
Pm @1) 723 1008 ,

*
= ; © 58-60 GROVE ROAD, WINDSOR BERKS SL4 1HS
) TELEPHONE WINDSOR (07535) 54525
S . ORDERS WELCOME BY POST OR TELEPHONE
: . TRADE, EDUCATIONAL & EXPORT SUPPLIED
r
, SEMICONDUCTOR DISTRIBUTORS
Post & Packing fres on orders over £3. Other orders please add 25p PAP. Credit orders welcoms by post or phane. 4 hours K A
prices add 12Y2 % VAT. AH pm:q sach. Price list free send 5.A.E. Data costs extra. Discounts: Thia month buy 10 PAKS not one 'm Also 10“/:’;0.'.1.;:‘:;: TTL la( .ddk’% V_‘Tto ek .“ S
p or CMOS. All to makers
FULL SPEC PAKS €1 TRANSISTORS 400N SERIES TTL CMOS TOP VALUE
ﬂlsmo::::r“sﬂ.s. R SRECIPANSS Witching 20p*  Iis Kt 10p ALL FULL SPEC ALL G0OD BAANDS
SET 1: 250150 valt Coramic Plagtic Pewer ¥PN 2amp ACIZZ ~ 17p* BDI3) 3Tt FANTASTIC PRICES
l- Capacitors 5% 10 ssch B0vall (80131 typa] £1% ACITE 10t 80132 37pt o 4000 13p* . /
PAK A: 12xfied Leds €1 ACIOT  20p*  BOS  G%p* 7400 PLT5 adpe 4001 t3p+ 4066 58p |
HLJOUITIE PAK B: 6x74) 5 AC1B8 + 8063  Gop* 0 TPt 15 2epe | 40z 17pe 06T g4e
SEVZiashesle PAK O, X2k 3085 £1+ Ao e SRS tee | T 0 T aspe | a  gre 402 229
% ) n:. s.::s Total PAK D: 12080109 £1* 62 40p*  BFYSI  16p* 403 10pr T8 99p°* 4007 gpe 4070 32p* G SUPERMARKET
. oL PAK E: 1380182 £1° AR a2pr  BFX29 2mpt 404 14 ez 9ep* | 4008 egpe 4071 21p* Op e sop
nm-' :ully‘: SET 2 25 voit | MEW PAK O: ixBC212 £1 80107 spr  BSXZ  1sp* 405 Tp* 7483 9spe | 4009  4spr 4072 20p*
runsm Py Tels! 83, 10 each PAK F: 13x2H3704 £1 BLIOE  7pt  MZSE 610 mg 250 g5 9spr | 40I0  sepr A3 21pr | 5 eal Tomer 60p
bl 172/5/10/41/100/220. 5 axch | PAK B: TxBFYS) £1° BCIOG  Bpr  MJEO adp* 0 2t 7486 3%t | 400 a3pr A5 23t | g ia 2%5p°
ua'wm 15,- 500/1000 £5 o PAK H: 71238180 £1 BCIOC 15p*  MJEZSSS TSp* ;ﬁ 12p* 143 20+ | 4012 1spr 76 £1.29% | 74g Comparater s0p*
LEDs Big & SET 4: % walt Rasiaters 5% PAK L] %" Dia 8147 12p TSp* 120% a0l S0pr | 403 sSpr 40T A0p* | 73 Raguiaior N
Nod Immh® g CS. 10 0sch 10 shms to 10 Malal TrimiSysthasizer) £1 BCMB 12p  MPUI3I 3%yt 710 10p7 sz 33pe | 405 s3pe A0 20pe 4IC P DL 0PA 17p*
Rod Sem/0.2" dia meg shm, Tela! 500 €3 : 8C148  12p  DAPIZP) 4%p* ;::; 2p° 7483 33pe 4006 52p* m: z2p? 17089 e
Sum Clip & Lack ring 2p* SET 5: Zosers 400mW BLIST  15p  TPAIA GOp* M2ooze mu e | i s A 2 141 VAL 741 30p*
TILZ09 Ao & Cip Teta! 100, 333 veit €5 BLISS  15p  TIPAZA  6Sp* W2 s espe | Al o 050 | e 209+
Broes or Yollow .H SET 6: 100 Prossts £5 8015 15p  TIP20S5 6O0p* L 597 74100 99p* a0 9% wﬁg:; 8p7 | 7400 Op Amp 33p*
3o Smmis 19p PASSIVEGEAR™ ~~ ~ 2Amp %0 £ BCIGT 10p  TIPA0S5 S0p* L 23’_ 07 29pe | dO2) 9% :su 5597 | 3900 Quad Oy Amp asp*
Cater LED o8 ¢ Rusislors W 5% CF 2p PAK N: 50x0A81/9 €1 BI6s  i1p  TISAd  35p Te P, 42l 21pr | 02z sope anile g, 7605 1 amp 5 voll 60p*
MEMORIES: Rv.'.: . Prasats PA Verl 10p :A:"P: ﬁg;hlll Signal NPN. :2:% :z' N ;:% o o] x. ;::ﬁl a' ﬁg 'i‘z' A b ;m [‘1‘213121713? £1°,
Type 45 Pols Log/Un imilar 1o 109 £1 . , 7812,
1z w350 £1.20° CAPACTONS Tams 130 | PAKLD:s0x2200 BCie ispe 2wy ww | T Tl a3 g3 | AR5 1spr QR MY | 038 S Gon £3.55)
21102 RAM 250ms £1.35* Coramic 50v 5% Wi Stah 6.3veit Elaciraytic £1 BCIT9  18p*  2N30S3 llp. T ‘n’. 74145 lSp. 4027 Sip' S5 £r3e 7900 Series (334
2114 Siatic 4k RAM 220 10 010122 47 Sp PAK B: 1438107 £4* :Ellgl :ﬂp' %:g:ﬂ e bt 7::. m;; n,g' %: g' 1 HEE m:gﬂa 76023 £1.38
Easy uss, Ne clock, Sv ELECTROLYTICS 25 volts' EAKISJISIACI08E 1M IR |~ 203102 7482 87p* 14154 £1.88* 03 sepr 452 £1.10v by
A Ln/6 1o Al 10p PAX Y: Soxbal 1OV ET s 1oy DM % | M Sy s sy | @ b A M e 4
2108 yrom 87 s (shx209) 220/47001 300 | pay W i oD Lo/ - P - R 8 ot e | TS al,
& Mixed. All yood £1 . ]
Witd ByS8 STOP «| uoes Wi e 1 PAX K: 41565 Timer £1* 0z 1zp B2 uS % e oepe | AU £fge Bu Tl | o 2kS i £
5080 CPU 1Mz E6* unmun 703 2!;" PAK ¥: SxDual Transistors BC212L 12p  2N3%04 1Sp e 15'- 14 o%pe :g‘w £10sy A5 L3807 | (N300 Repuiter €1
6800 CAU 1MH; £6¢ oo m,’ﬂ' LB AR KR, i e g 1480 lss:' I dp e oo | AR T
PAK Z: 20:PWP Small . Kk
% ﬁ'f‘.ﬁ'! ;::';u iy VERD. All 0.1 & mast sum 3782 Typa €1 Be214 1’4 WETTT adpt 7:;'2' Zpr g e | 443 eser :g “1'“: LM387 Duad s0p
+ Timer £26¢ progucis at asrmal pricas 00K, Plastic powdor. a Noise, [ BL2IAL TH3I IR tz: ;‘n 259. 741%  £1.30* 4044 ss'. ¥ 4 3' LM3900 Quad OPA sp*
6820 & 6821 PA £5* a atvertizad e for Digite awitching ate, | 3017 znp' TE €1 i g, :g:‘, 0.3 O Ei | Moussiseem £
5850 ACIA IMHz £5° .0, 436" 0.1 s-a ar 10 BFYS) sgac. 80 volt 20 DIODES & BRIDGES TRIACS s e thage | Mowos i 10
AY5 1013 UANT £4* 624" DAL Board £2.28* walt. Bolk Pak of 100 €8+ 1 amp S0 velt Bridg 10p* SOCKETS  Disca m omp a3 ppe | ESXTEOM Zr
AYS 1614 UART £B° OALO PCS PEN. 2 ik A48 or IN914 4p ol ioa LIS W fhoge | JADTWA £l
8350110 1 Chip POA® Y4 K6 FEC Etchar €1 I 0A81 o DAZ] 3p o 5 S8 oo ELI0 . TLO71 Ls Mise T4) 5p*
INTERFAGE: R$23243: Coppor Ciad 8”x4” 6p* OAZD0 o 0207 10p s DT ospe TLOBY FEY 741 %"
MCI488 & 1489 0p* PRI o m ' Pair 159 IN4001 1 amp S0v :‘ Pi . s(:u 1A 400v TLO83 FET 747 £1.48%
MC5880 & B39 £2* O P IN4O04 7p* INAOO: 15 AL S TOROFET Tb/o8 £L13)
S S lalee E1Ta O vy :;nn BARSAIN 041 Tre lds . £106 41 4000 LA o
XTAL 1MHz £3° Disca Stroba Tobe £5 Pak ol 1000 £10 i - sop°
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by touch. Features inctude: 58p
* No mains rewiring 6.5A with trigger 80p
* Switches on to preset 84 74p
brightness 12A 84p
* Can be switched and 16A 105p
dimmed from many 20A 165p
locations using TDE/K 190p

kit making 2-way

switching easy
*% PRICE £8.99
TDE/K £1.50

LIGHTING CONTROL KITS (300W)

SCR (C106D) 5A/400V  50p
Diac . 2

Red 12p

TSD300K TOUCHSWITCH & DIMMER com-
bined. One touch-plate for on/off. Small Green 21p Yellow 25p
knob controls brightness £5.50 DL727 .5 display £1.50
TS300K TOUCHSWITCH. Two touchplates LCD .5 4 digit £8.10
ON/QFF £4.00 LDR .5 dia 55p
TSA300K AUTOMATIC. One touchplate NE555 (4 for £1.00)
Preset time delay off. £4.00 741 {5 for £1.00)
LD300K LIGHTDIMMER. £2.80 LM3911 temperature IC £1.00
R =< AY-5-1224 £3.25
DIGITAL VOLTMETER AY-5-1230 €285
THERMOMETER KIT B €280
X ICL7106 DVM IC £9.25
Based on the 7106 single IC 3%z digit DVM the 1N4001 Gp:
. kit contains a PCB, Tes- IN4148 4p
istors, capacitors, pre- BC182L 10p°
18] sets, IC and 0.5 liquid 2N3819 20,
i | 3 | ctystal display. Com VIAIN
s ponents are also in- =
b s cluded to enable the R A UR

basic DVM kit to be)
modified to a Digital
Thermometer using a

Standard 240V mains primary
100mA secondary

single transistor as the 6-0-6V 85p
sensor 9-0-9v 90p
ONLY £21.99 12 -0-12v 95p
A . N ADD ~ .

Switches any appliance of up to TKW on and off at preset times once a day. KIT
—— contains AY-5-1230 Clock/Appliance Timer (C,

0.5 LED display. mains supply. display drivers,
switches, LEDs, triac, complete with PCBs and full

instructions £13.75

White box (56x131x7 1mm)—drilled £2.50

= undrilled £2.50

e Ready-built £21.25

PLEASE ADD 8% V.A T (x12% %) TO ABOVE PRICES
QUANTITY DISCOUNTS ON REQUEST. ADD 25p POSTAGE & PACKING. MAIL ORDER ONLY

BAD NEWS ror kNOB TWIDDLERS TRIAGC BARGAINS ]
A 300W Lightdimmer Kit with NO knob.
Dimming and on/off functions are controlled ggOV Plastic Case

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 @ CHARTWELL @
COLES @ DALESFORD @ DECCA @ EM| @ EAGLE
® ELAC ® FANE @ GAUSS @ GOODMANS @
HELME @ |.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-FI
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KEY:
1: The bit of chocolate you thought you’d leave
for later.

2: Coffee stains (instant).

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

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

5: ETI makes a fair $oldering iron stand.

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

WHAT A BIND!

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

ETI Binders
25-27 Oxford Street,
London WIR 1IRF.
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Codespeed

WHERE YOU CAN BE SURE OF
A BARGAIN

Full Spec. Devices

CALCULATOR PACK Ma4. Contains a production line reject caiculator. Either fix them {not much
wrong with some we checked} or strip them for spares (whichéver part is defective the rest must be
good value for money -- case / keyboard / display /chip /PCB). We include all the info. we can find on
repairing calculators. What a bargain at £2.60.

PACK M. 2 Calculator keyboards. Each has 17 keys and two switches. Onty £1.00.

PACK M2. 1 x 2102, a 1024 bit Static R.A.M. The most popular R.A.M. in professional and
amateur electronics. With full data. £1.25

PACK M3. Build your own calculator] MM 5725 calculator chip and date book. £1.00.

PACK E2. An 8 digit calculator style Liquld Crystal display. 0.33 " high digits with right hand decimal
points and overtiow indicator. With data. £2.85.

PACK E3. Same as Pack E2 but with 0.5 high digits. £4.28.

PACK E4. A 1% digit 0.3 high 7 segment gas discharge display. Requires 180V anode volts but
can make an exceltent replacement for LEDs in some of your mains operated projecis. Fantastic value.
With info. 80p.

PACK E5. Same as Pack £4 but dual digit. 90p.

PACK ES. Contains a brand new 6 digit Texas Instruments type 015436 LED display. Multiplexed
with built-in bubble magnitiers. £1.00.

PACK E7. A Genuine Burroughs Panaplex |l, 180 volt, 12 digit, 7 segment gas discharge display
0.3" digits. We include the special socket FREE. With data £1.50.

PACK T2. Back again by popular demand. A 0.2 3% diglt Liquid Crystal wristwatch display with
data. £1.00.

PACK T4. An 0.8 giant red LED clock dispiay. Comman cathode. 3 digit with AM /PM indicator.
An excellent display for your digital clock projects at £4.85.

PACK P1. An MM5330 Digital Voltmeter 1.C. Now build your own digital multimeter or panel meter
using this versatile chip. With data and circuit diagram. £3.95.

PACK DM1. 5 x 14 pin dual in kine chips, each containing 23 quality matrixed signal diodes. With
data. 50p

PACK C1. 10 x 12 pin Hybrid circuits each containing 16 resistors/ capacitors. Useful values. Idsal
for semiconductor circuits and PCB miniaturisation. With data. 10 Hybrid circuits for 50p.

= SPECIAL OFFER PACK DM 1/C1 ** Buy a pack DM and a pack C1 for the special price of only
85p for the pair

Untested Devices

PACK E1. {80% Guaranteed Good). 5 x MAN3. 7 segment 0.1 27" common cathode LED displays
Excellent value. £1.00.

PACK DL1. {Untested — so no guarantees.) Fantastic value for money. A jumbo pack of 30 mixed
1.C.s. There could be anything in this pack. linear. digital — who knows. Guaranteed to sell out at only

£1.00.

PACK MUI. (Untested — so no guarantees.) Another bargamn. 2 x Upper half of a calculator case

with built In keyboard. Most are ex-equipment, but believed 1o be O K. A snip at only 80p the pair

Your satisfaction is guaranteed or return the complete pack for replacement or a refund.

MAIL ORDER ONLY — NO CALLERS PLEASE

Postage and Packing please add 25p {Overseas Orders add 60p)

CODESPEED, P.O. Box 23, 34 Seafield Road
Copnor, Portsmouth, Hants. PO3 5BJ

Plays

Greensleeves

God Save the Queen
Rule Britanma®

Land of Hope and Glory
Oh Come All Ye Faithful
Oranges and Lemons
Westminster Chimes®
Sailor's Hornpipe
Beethoven's "Fate Knocking
The Marseillase
Mozart

Wedding March

Cook House Door

The Stars & Stripes’
Beethoven's Ode to Joy
William Telt Overlure

Christmas an electronic
musical door chime which
can play 24 different tunes!

s

Soider's Chorus

Twinkie Twinkle Little Star
Great Gate of Kiev
Marytand

Deutschland uber Alies
Bach

Colonel Bogre

The Loralhe

“These tunes play longerif the
push buttonis keptpressed

Ry,

A complete
= (hroma-chime =

The CHROMA . CHIME 1s exclusively designed by

CHROMATRONICS

River Way. Harlow, Essex

l HROMA TRONICS. River Way Harlow Essex U K |

£15495
P easesenchm ma Chime Kits at £ 18.0@each
neluding VAT and post and packing
PLEASE USE BLOCK CAPITALS

Name

Address

enclosecheque POvaluef
or detnt my ACCESS BARCLAYCARD account No

[TITTITTIITTIT)

I ETI
Please allow 7-21days for delivery.

Signature

TRANSISTORS | BC328 15p] BU20B  160p | 2N4062  20p| 7492 35p | 74196 55p | 4510 70

ACI26 18p [BCI3B 15p| 0025 76p | 2N4123 23p | 7493 34: 74197 55; 4516 54; I()glﬂlz);s 16p %E]ﬁnal;:lonis s

AC127 17p [BC547 11p| 0C28 108p 7494 S51p | 74198 110p | 4518 70p | 047 10p e o
AC1Z8 16p [BC548 10p) 0C3S 108p 7495 52p | 741989 110p | 4519 50p | pAgl 15p

AC141 24p [ BLS49 11p| 0C71 18p | TTL t] 7496 50p 4520 65p | pA200 6p | VERO BOARDS 0.1"

AC142 24p |BCS5T 14p) 0C72 34p | 7400 12p | 7497 138p 4528 55p | oazoz b ZS"DBg' DS 0.1" copper

AC151 42p [ BLY3D 67p| DCB4 46p | 7401 12p | 74100 88p 4578 27p | IN4148 4p 3"/5"x 5 e
ACIS2  53p |BCY4  74p|TIPZ9  40p|7402 12p| 74104  S50p | CMOS 4583 82p | INol6 sp| X 60p
ACIS3 58p [BCY59 24p| TIP30 40p | 7403 12p | 74105 40p | 4000 15p | 4585 105p | 1N40D1 4p

AC176 18p [BCYTO tap| TiPA1 50p | 7404 12p [ 74107 25p | 4001 15p 1N40D2 4p | CERAMIC CAP 50V

AC187 23p [ BLYTI 14p| TIP32 55p | 71405 13p | 74109 3o0p | 4002 15p IN4003 5p | 220F 10 50.000pF

AC188 23p |B011S 524 TIP33 75p | 7406 24p | 74110 46y { 4006 68p | VOLTAGE IN4D0D4  Bp LA %
ADT49  65p |BO1ZI  79p| TIP34 9gp | 7407 24p | 74116 160p | 4007 15p | REGULATDRS 1N4D05  7p

ACI61  38p |B0123  79p| TIP35A  253p [ 7408 14p | 74118 @2p | 4008 64p | 7808 50p | na006  8p

AO162  38p |BDIZ4  97p|TIP3GA  389p [ 7409 14p | 74120 125p | 4009 3sp | 1812 50p | yapg7  gp | POLVESTERCAP 250V

AF114 30p | 8013} 35p| TIP41A  69p| 7410 12p | 74121 25p | 4010 35p | 1815 50p | iyoapp  13p | Dl-0I5- 072033 .047..08..1uF  Sp
AFI18  30p|B0132  35p| TIP42A  69p| 741l 19p | 74122 33p | 4011 15p | 7818 80P | \ysap1  1ap | )22 330F P
AF125 27p | BO13S 38p| TIP2955 126p|7412 17p | 74123 q0p | 4012 15p | 7824 0P | y5q02 15p | ‘TOBWF 13p
AF126 27p | BO136  37p| TIPIDSS  64p | 7413 25p | 74125 35p | 4013 35p | 7905 799 | nse03  z0p | N 17p
AF127 27p |B0137  38p|ZTX108  14p|7414 48p | 74126 35p | 4014 60p | 1912 79 224F 28p
AF139 36p (80138 38p|ZTX109  14p[7416 24p | 74132 50p. | 4015 60p [ 7915 79p | BRIDGE

AFI86  54p [BO139  35p|7ZTX300  16p|7417 24p | 74136 78p | 4016 35p [ 1918 9p | RECTIFIERS ELECTROLYTIC CAP 25V

AF239 40p | BO140 35p| 2TX500  16p| 7420 12p | 74141 56p | 4017 55p [ 7924 T9p | 1A/50V - 22p | AT 7
ASYS3 81p | BFI15 25p | ZN706 13p| 7421 22p | 74142 200p | 4018 64p IA100v - 24p | S0 0T o
ASYS4  81p |BF167 29p | 2N1131  23p {7422 18p | 74145 58p | 4019 40p th/zoov - 27p | L o
ASYSS 69p | BFI73 27p|2N1132  23p| 7427 24p | 74147 110p | 4020 60p | THYRISTDRS 1A/400v  30p 20 o w"
BL107 8p | BF178 34p|2N1302  38p | 7428 28p | 74148 sop | 4021 60p | 1A/50v  28p |ZA/SOV - 34p | o b
BC108 8p [BFI79  37p|2N1304  54p|7430 12p| 74150  70p | 4022 55p | 1A/100v  30p |ZA/IDOV  36p | o) o
BL109 8p | BF180 37p| 2N1305  25p | 7432 23p | 74151 50p | 4023 ¥5p | 1A/200v  38p |ZA/200V  38p P
BCII3 17p | BF181 37p|2N1306  39p | 7433 24p | 74182 sop | 4024 45p | 1A/400Y  40p [2A/400V  40p

BC117 20p | BF182 37p|2N1308  40p | 7437 22p | 74154 a5p | 4025 15p | 3A/100¥  36p | oprg, RESISTORS 0.25W

8C119 29p | BF183 37pi2N1613 22p | 7438 22p | 74155 52p 4027 35p | 3A/200v  38p DISPLAYS 4.7 ohms to | Mohms 1p
BCI40  34p [BFI184  28p|2N1711  21p 744D 13p| 74156  51p | 4028 52p | JA/400V 51 |5ye977 0 gqp

8142 27p | BF185 30p | 2N1B93  44p | 7441 51p| 74187 s1p | 4029 60p LRl 70p | POTENTIOMETERS

BC143  27p | BF194 13p|2N2217  27p | T442 42p| 74160  sop | 4030 35p ORPIZ  70p | 1 Kohm to 2 Mohms log/inear 25,
BC147 8p | 8F196 13p|2N2219  21p | 7442 T4p| 74161 65p | 4035 60p | LINEARS 0L70s  115h SKunmtnannmmnnswnch M
BC149 8p | BF197 16p | ZN2369  16p | 7444 T4p| 74162 55p | 4041 57p | TI0CN 40p | 01707 1150 ’
8C157  9p |BFI93  16p|2N24B3  26p 7445  64p| 74163  65p | 4042 54p | T3 22p | L. G AR

80158 op |BF200  36p|2N24Bs  22p | 7446 55p| 74164  70p | 4043 S4p | WICH S0P |{fDC ang o0 | haioers W torizontd 5
BC159 op [BF224  16p|2N2905  22p | 7447 55p| 74165  70p | 4044 50p | 74808 30p | pog e CLUAILILT P»
BL168 8p | BF257 37p|2N2906  22p | 7448 57p | 74166 sop | 4047 85p | CA3011  8Op |yoh e

BC170 9p | BFZ58 40p | 2N2907 22p | 7450 14p| 74167 180p | 4048 63p | CA3018 80p | ¢ raen ”P TRANSFORMERS 240V primary

BL1T1 9p | BF259 44p|2N2926  10p | 7451 14p| 7417 94p | 4049 28p | CAZBA  B5P | o 3P| 06v 100ma 95p
BL172 9p | BFR3Y 30p|2N3053  18p [ 7452 13p} 74174 70p | 4050 28p | CA3035 140p PLogevez 1ax2 350p
BL173 9p | BFR4D 30p|2N3054  50p 7453 14p| 74175 65p | 4066 40p | CA3036 120p 9-0-9v 100mA 250p
BC182 10p | BFRTY 30p|2N3055  50p | 7454 14p | 74176 60p | 4068 20p | CA3046 75p | piL SOCKETS 9-0-9v 1A 290p
BC183 10p | BFRBO 30p | 2N3702 8p | 7460 14p | 74177 ‘60p | 4069 16p | CA0S4  110p | ggjp 10p | B09v2A 400p
BC184 10p | BFX29 25p | 2N3702 8p | 7470 24p| 74178 app | 4070 16p | CA3080 70p | 14 pin 12p | 012V 2A 370p
BL186 23p | BFX30 38p{ZNITO4 ap | 7472 24p| 14180 sop | 4071 16p | CAII40E  70p | 16 pin 13p | 0-15Vx2 200mAx2 240p
8C187 26p | BFX85 29p | 2N3706 9p mi ggp 74181 145p :g;g ::n miﬂéﬁ" 28p

8207 10p | BFX86 31p|2N3707 9 p| 74182 60 P

At I(l: BFXBT 20: SRaTi B: 7475 32p | 74184 IIU: 4077 25p | LM3BON Add 25p for p&p. All items new and full spec
8213 10p | BFYS0 15p | 2N3711 Bp [ 7476 28p| 74190 72p | 4078 16p | LM3BIN

BL214 10p | BFYSI 15p | 2N3T72  177p | 1480 46p | 74191 72p | 4081 16p | NESSS DE TA TECH & co
BL237 14p | BFYS53 28p [2N3773  290p | 7485 69p | 74192 65p | 4082 16p | NES56 .
BL238 14p | BSX19 25p | 2N3866  54p 74!916 24p | 74193 64p :23? ;i:a }::géa

BL301 30p | BSX20 21p | 2N3904 8p | 7490 32p| 74194 60p P

BC303 30: 8U205  140p |2N4061  12p | 7491 45p | 74195 55p | 4507 40p | TBABID 62 NAYLOR ROAD, LONDON, N20 OHN
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ANy ::

—ETIPRINTS

| OTREER

ETIPRINTS are a fast new aid for produclng 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). o

R

——HOW IT WORKS

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

£y et

) g
. ~
O

BUYLINES —

#
3

ORDER TODAY §
Send a cheque or P.0. (payable to ET! Magazine) to —

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

75Pinc P&p
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4 —PARTS LIST—

3 Channe! Tone Control

Spirit Level

Clock A

Digital Thermometer
Skeet Game
Compander

House Alarm
Rev Monitor
Clock B

Race Track Game
Hammer Throw
Freezer Alarm

Metal Locator Mk 11
Uitrasonic Tx/Rx

Oct 77
Oct 77
Nov 77
Oct 77
Nov 77
Nov 77

Jan 78
Dec 77
Dec 77
Jan 78

Jan 78
Dec 77

Feb 78
Feb 78

5 Watt Stereo Amp (modified)

Metronome
Shutter Time
Op-Amp Supply
Frequency Shifter
LCD Panelmeter

Light Dimmer (3 times)

CMOS Switched
Preamp

From Experimenters
P-S.U

555 Boards (twice

Star Trek Radio

CD Ignition

CCD Phaser

White Line Follower

Tank Battle
Helping Hand

AM/FM Radio
Bridge Oscillator
CMOS Stars & Dots

Bench Amplifier
Freezer Alarm
Marker Generator
LED Dice
Watchdog (2 PCBs)
Stars & Dots PSU

Noise Generator
General Preamp
Flash Trigger
Compander
Active Crossover
(2 PCBs)

Disco Lightshow
Stereo Simulator
Digital Thermometer

Amplifier Module
Amplifier PSU
Equaliser
Equaliser PSU

Skeet Game
Sweep Oscillator
Burglar Alarm
GSR Monitor

UFO Detector
Torch Finder (twice)
Etiwet (twice)

Stac Timer
Xhatch Gen
Wheel of Fortune

Complex Sound Gen
Tele Bell Extender
Power Bulge

RF Power Meter
Proximity Switch
Audio Oscillator (2)

Car Alarm (2)
Wine Temp (2)
Curve Tracer

Jan 77
Feb 78
Feb 78

Mar 78

"'Electronics
Tomorrow"’

May 78
May 78
May 78
April 78

May 78

June 78

Project
Book
Six

Project
Book
Six

Project
Book
Six

Project
Book
Six

Project
Book
Six

July 78
July 78
Aug 78

Sept 78

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 {¥). Deflection Sensitivity — 100m V/division
Bandwidth (between 3 dB points) — DC — 5MHz. Input Attenuator

{calibrated) — 9 step 0.1. 0.2, 0.5, 1. 2. 5 10. 20 50/div
input Impedance — 1 Meg/40 pf in shunt Input Voltage -— Max
600V PP
HORIZONTAL AXIS(X). Deflection Sensitivity — 0-400mV /
division Bandwidth (between 3 d8 points — 1Hz-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} — 100msec/div to 14
sec/div in 5 steps. FINE Control — Variable between steps —
includes time-base calibration position. Blanking -~ Internal — on
all ranges.
SYNCHRONISATION. Selection — Internal, external Synchron
isation Lavel — Continues lrom positive 10 negative
POWER SUPPLY. Input voltage 1157220V AC= 10% ar
50/60Hz2 Power Dissipation — 18W
CRT DATA — 4in fiat face. single beam — Maximum high
voitage — 1.5kV — Fitted with 8x10 division blue fitter graticute.
PHYSICAL DATA Dimensions — 15cm{h)x20.5cmiw)x28emid)
Weight — 4.3Kg(approx ). Stand — 2 position flat and inclined
Case — Steel, epoxy enamelled. Front panel — Aluminium,
enamelled epoxy printing

Cash with order
£99 (+£792VAT)

Test leads available £2.00

Barclay and Access

" .
| R
.'-. ,~;

6 MHz OSCILLOSCOPE
Large 5'* flat CRT DC to 6MHz bandwidth. 10mV 1o
S50V /cm in 12 calibrated steps. 0.5 u S 10 0.1Sec/cm
sweep range in 6 calibrated steps plus 12 1 Vernier
Magnifier x5. Fully automatic trigger. DC to 1.5MHz
horizontal bandwidth

£120 (+ £9.60 VAT) SAE for further details

3 inch medwm-persistence tube response up to 5 MHz
(—3dB) — adjustahle +ve, —ve or external sync
External x-input. y-sensitivity down to 100mV /div
Timebase: 100ms/div to 1 us/div in 5 steps. Dimen-
sions: 15cm x 20cm x 2Rem Weight: 3.8Kg (8% Ibs)
3" spec as 4’' shown avuve.

£83.25 cost VAT £6.66. Carriage £1.50

CALCULATOR SALE

TEXAS

PC100B £151.20, T167 £28.30. T151-3 £28.40
T158 £64.80. T159 POA Software £24

T1 Prog. £49.95. Little Prof. £10.80

CASI0

FX2500 £19.80. FX3100 P+2 LCD sci £24.30
FX120 £21.95

EX39 £1560. FX140 £19.90 FX48 £19.95.,ST24
£19.95

€Q81£17.90 PQ7.£19.90

HEWLETT PACKARO
"HP 31E @ £38.98. HP 33E £69.12. HP 26C £105.05
‘HP 67 £299.16. HP97 £514.62. HP29C £118 90
cBM

PRO 100 £29.95/SRN190R £28.95

COMMODORE Pet Computer 2001 /8K £695

P50 (8 + 2) 24 programmable steps £17.40

Boris Microprocessor chess game £199

Gammon Master Il {computer backgammon) £149.95
Ataria Microprocessor cassette TV game £149

LCD Penwatch £29.55

KRAMER & CO.
9 October Place, Holders Hill Road
London NW4 1EJ. Telex: 888941
attn. Kramer k7. Tel: 01-203 2473
Mail order only. Caliers by appointment
We accept Govt. /Co. purchase orders

SEMICONDUCTOR
OFFERS
ALL FULL SPEG.

Common anode 0.3 7 seg displays Toshiba type TLR303 65p
F.E.Ts. similar to 2N3819 18p . Mofset Sim to 40673 35p. 3N140
Mosfets 50p. M203 Dual Matched Pairs Mosfets Single Gate per
F.E.T 40p. Intel 1024 bit MOS Rams 95p. Mullard BB113 Triple
Varicap Diode 35p, MC1310 Stereo Decoder 1:C.s £1.20.CD4051
CMOS 50p. 741 8-pin D.1.L. 23p 500v 600mA Bridge Recs (ex
equip.) 25p. 1N4002 100v 1A Diodes 4p. 14005 BOOv 1A Diodes
7p. EH.T. SIL Rec 156Kv 2.5mA, 15mm x 5mm 30p. 7812 12v
1A Plastic V. Regs 95p. Min. Nixies ITT 58708Si 13 x 6mm Fig Size
85. Nixies ITT GN/9A 13 x Bmm 65p. 0 2 or0.125 Red LEDs

12p each. MAN3A 3mm LED Displays 50p. 7418 (wide

bandwidth) 35p. LM380 80p. LM381 90p ZN414 75p. TIL30S
Alpha-numerical Displays, with data, £2.75. ORP61. Mullard,
new. boxed 30p. Special Otter SGS TBABOO ICs, 10 for £5 00

MICROPHONES. EM506 Condenser Mikes, Uni-directional.
F.ET. Amp. Dual imped 50K /60Dohms. 30-18KHz. on/off
switch. £1.1 00. Minjature Tie Pin Condenser mike 1K imp..
omni-directional, uses hearing aid battery {supplied) €4 95
Grundig Electret Inserts with builtin F.£.T. Preamp £1,50. Crystal
Mike Inserts 37mm 45p. Electret Condenser Mikes 1K(} Imp. with
sid. Jack Piug £2.85. Cassene Condenser Mikes with 2.5 and 3.5
Jack Plugs £2.85. Standard Cassette Mikes 200 ohm Imped with
2.5 and 3.5 Jack Plugs £1.20

MORSE KEYS — Hispeed Type, all metal. £2.25. Plastic Morse
Keys. 95p. Belting Lee L4305 Masthead Amplifiers and 240v AC
power unit Group A’ UHF. Only £7.50

CRYSTALS. 300KHz 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 6 amp Contacts 11-pin base 80p. 12 volt
4 pole N.O_ Reed Relay 20p Min. 24v DC Sealed 2-pole C/0
relays 3-amp contacts. New 55p. 12v DC 4pc.o. open type. new
50p each.

MOTORS. 1 5 to 6v DC Model 20p. 115v ACmin 3 R.P.M. with
Gearbox 30p. 240v AC Synch Motor 1/5th R.P.M. 65p 240vAC
Synch. Motor 1/24th R.P.M 65p Crouzet 115v AC 4 R.P.M.
Motors. new 95p. 12v DC S-pole 35p.

BOXES. Black A B S. Plastic with brass inserts and lid. 75x 56 x
35mm 40p. 95 x 71 x 36mm 49p. 115x 96 x 16mm 57p 225x
130 x 84mm £1.95

TOOLS. Radio pliers, 5in, insulated handies £1.40. Diagonal side
cutters, Sin, insulated handies £1.40

MAINS TRANSFORMERS, all 240v AC primary Postage shown
in brackets per transformer

6-06 100mA, 9-0-9 75mA, 12:0-12 50mA, 75p each (15p}.
D-4-6-9 150mA, no mounting bracket, 65p (20p). 12-0-12
100mA. 95p (15p). 12v 500mA. 95p {22p). 12v 2 Amp, £2.25
(45p). 12v 4 Amp, £2.75 (54p). 15-0-16y 1 Amp, £2.10 {45p).
30-0-30v 1 Amp. £2.75 {54p). 0-12:1 §.20.24-30v tapped at 2
Amp. £4.50 {54p). 20-0-20v 2 amp. £3.50 (54p). 25v 1.5 Amp.
€1.45 (45p). 18v 1.6 Amp rectified, £2.00°(45p). 35v. 2 Amp,
2.5v 2 Amp toroid, £2.95 (54p}. 20v 2.5 Amp, £2.20 (54p) 1 1
Xenon / triac pulse transformer. 30p

SWITCHES — Min Toggle, SPST8x5x 7mm 45p. DPDTBx 7x
7mm 60p. DPDT Centre Off 12 x +1 x 9mm 75p DPDT C/O
Snders 20p. R.S. Single Pole C /O Push Buttons 45p. Roller Micro
Switches 15p. Min. Micro Switches 13 x 10 x 4mm 20p. Min

Push 1o make of push to break Switches 16 x 6mm 15p

SOLOER SUCKER. Plunger type, eye protection. replaceable
nozzle. high suction, £4.95. Reed switches 28mm norm. open, 6p
each.

TAPE HEADS — Cdssette Stereo £3.00. BSR MN 1330 ¥z Track
Dual Impedance Rec, / Playback 50p. BSR SRPY0 % Track Stereo
Rec./Playback £1.95. TD10 Assemblies, two heads, ' Track
Rec./Playback Staggered Stereo with puilt-in erase per head
£1.20. Tape Head Demag 240v AC £1.95

BUZZERS —GPO Type 6-12v 20p. Min. Solid State Buzzers
6-9-12 or 24v 15mA 75p. All Metal Buzzer, 30mm diam. 6-12
volts, high tone. 25p.

U.H.F TV Transistoriséd Push Button Tuners {not Varicap}. new
and boxed. £2.50

MURATA MAA01L, 40kHz Transducers. rec ssend. £3.25 pair.
METERS —Grundig Bait. Level Meter TmA 40 x 40mm €1.10.
Min. Level Meter 200pa 25 x 15mm 75p Ferranti 600v AC Meter
€3.95
EODGE METER — Large scate 0-100, new £2.75
POT CORE UNJT. Has 6-pot cores, inciuding 1 FX2243 {45mm)
and 2 FX2242 {(35mm). 3 20mm Panel Fuseholders, 3 TO3 SiL
Power Transistors on heat sink, panel with various transistors and
diodes with a 5-amp plastic S.C.R. New £1 .75+ 75p P&P
LA1230 adj. core 15mm dia. 14mH-1 8mH, H1 Q. 10p each
8 TRACK 12 vol motors new, €1.25
CASSETTE MOTORS 6 volt new, £1.25
SOLENDIOS —240v AC 45p. 12v DC H. Duty 75p 240v 25Ib
pull. 2 1ravel £3.95
12.WAY MOTORISED CAM UNITS. 50v AC low rev. motor
driving 12 C/0 micro switches supplied with a capacitor for 240v
AC use. Ex. equip. £1.95 + 35p P&P
13 Amp rubber trailer extension sockets, 38p
8 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.AE. FORLISTS

ORDER ADDRESS

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL 2

CALCULATORS

SPECIAL OFFER
TEXAS T159 together with PC100B
(Complete as manufacturer’s specifications)
£285.0

TEXAS/HP Accessories available
#TEXAS T159 (New Card prog 960 prog steps of 100 mem)
£156.50
ATEXAS T158 {(New Key prog 480 steps or 60 mem) £60.00
*TEXAS PC100B (New updated Printing Unit for T158/T1 59)
€140.00
ATEXAS T167 (Key Prog 8 mem. 150 Key Strokes 1 50 Prog Steps)
£26.20

TEXAS T133 (New — same spec_as T130, but 3mem)  £13.95

#TEXAS T145 {New updated version of the Texas 7140) £19.95

+TEXAS 42MBA {10 Dig Fin/Stat Prog 12 mem 32 key strokes)
£42.95

*TEXAS Tl PROGRAMMER {Hexadecimal Oct} £46.50
«TEXAS T151/iii (New B8 Dig+Exp 10 mem 32 Prag Staps.
Stat/Sci) £26.30
TEXAS T125 (new LCD Sci/Stat) £18.90

TEXAS Littie Professor {Child's Caicutator/Game 5/9 year olds)
‘£10.00

“SLIM-LINE” —
Chronograph
BARGAIN OFFER

Yau will not believe the luxury of Ihis “stim
{ine" 12 tunclion Chronograph unnl you have
worn. il uatil you have enjoyed the
comphiments il generales.

The “Stim-line”” Chronograph glves
conliavous easy to read LCD display of hours.
minotes, seconds. AM/PM. At the touch of
dution you have sata — monlh date — day of
week — reverting fo normal dispiay lime 3t
the releasa of tha bution 2
Press again for immediate slop waich/lap time facility 1o 17100 second, Tha
“Slim-line™ even has & powerful back iigh1 for easy light use. the casiagis
d bri

Wa ara s0 certain you will be del d and satisfied with this ““Shm-line”
Chrongraph thal in addition 1o the Ona Yaar Warranly we sra ofering 3
14-day money back guaranies if your are not enlirety salisfied.

ONLY £27.50 + £1.00 p/p ins. Send cheque/P.0. or
order via Barclay/Access credit card today under our
Special {4-day Trial Offer.

#TEXAS T158 with Applied Statistics £80.00
ATEXAS T159 with PC100B and Applied Statistics £305.00

AUTUMN SALE
TEXAS T159 Calcu'ator {complete as manufacturer’'s spec
master module, charger, etc.), PLUS statistics module and J

extra set of 40 Blank Prog Cards with wallet, etc

ONLY £180
*CBM 9190R (as 4 1 GOR but with 9 memories) £27.50
#*CBM Pro 100 {72 Step Prog) £29.50
*HP 19C (Cont Mem key Prog Printer) £118.50
*HP 29C (as 19C but no Printer) £87.50
wHP33E (8 mem Pro Sci/ Sta) £64.00
*HP32E (Advanced Sci with Statistics) £50.00
#HP27 (10 Mem Sci/Fin/Stat) £73.50
*HP31E (New Sci replaces HP21) £35.00
*HP67 (Card Prog 224 Steps 26 Mem) £242.00
#HP7 (Fully prog with Printer) €396.50

All HP range avail inc. new '€’ range

CASI0 FX360 (New 10 Dig + Exp 7 Mem 8) (St. Div Lin Regr_etc.}
£45.00

CASIO AQ 1000 (LCD Cal 3-way Stop Watch/ Alarm) £20.00

CASIO FX3100 (New versian of FX3000-LCD Sci/Std/Div Poles
€£22.

Rec, e1c.}
CASIO FXBOOO {as above + Stop Watch/Alarm) €27.73

LOW PRICED COMPUTING
THE COMMODOORE PET COMPUTER
with BK bytes RAM 2001-8
A complete personal computer that
perat ywhere by simply ptuggi
into Main supply. Allows communications
directly from BASIC to JEEE — 488 standard devices

Cassette, Video Display Unit and
Keyboard built into PET
Fully guaranteed Warranty by CBM
complete only £643

NOW IT'S YOU AGAINST COMPUTERS

CHESS CHALLENGER '3 {3 levels of game — beginner to expert)
£120.

32

CHESS CHALLENGER 10’ {10 levels of game from beginner to
master} £184.26
BORRIS (the most advanced chess computer ye® BORRIS will

even play against itself. Therefore ideal for learning trom
beginner to master BORRIS will 'PROMPT" you to better play)

o €184.26
COMPUTER-CHECKERS.DRAUGHTS (4 levels of play)  £83.28
GAMMON MASTER (with doubling dice) E'!JS.BA

*FREE — Mains/Charger included#
GOODS FULLY GUARANTEED. PRICES EXCLUDE VAT (ADD 8%)
BUT INC. P&P CHEQUE WITH ORDER
Company / Hospital and Government orders accepted by phone
Barclaycard / Access accepted by phone

Tel. 01-455 9855

o e — — ey

EXPORT ORDERS WELCOMED
I Air Freight / Air Post Delivery I
Quotations on request. Payments via Letter of Credit/Int
Money Order / American Express, etc
—— e e S S R S—— e — |
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CLICK

ELIMINATOR

-PROJECT

The Gat Sat On The Mat: or was there one of your faveurite 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.

w®

@ -
» Bl

MAINS

ELIMINATOR

Enter ET — 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 set it apart from 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

CLICK

»,
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— 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. Qur 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
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—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.
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Fig. 1. Block diagram of the ETI click eliminator.

INCOMING SIGNAL
{INPUT TO DELAY
LINE AND CLICK DET.)

QUTPUT OF
DELAY LINE
{INPUT TO ATTEN.)

uuirut UF

CLICK DET.

OUTPUT OF
DELAY IC

{ATTN CONTROL)

\
___WMM ouTPUT
! OF {ATTEN)

\
\

i

[
v
\Y]

v

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.
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NOTE:
IC6,7 ARE LF356
IC8.9 ARE 555
D1,2 ARE 1N914
LED1 IS TIL209
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—-12v

Second stage of the
**click detection™
circuitry.
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PROJECT: Click Eliminator
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HOW IT

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 Cl14 will be high
unless both the comparator outputs are low.
A negative going signal applied to IC8 via

WORKS+

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 1C9. 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 QI 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.

) +12v

Cc28
220n

RIGHT HAND INPUT o " A A A
FROM DELAY LINE

R35
22k

RV4

c23 R3g 10k
220n 22k lin

- : 1 RIGHT
14 10 1 OUTPUT
+12V 15 19 l c26 R41
§7k 33p 100k
_[ c24
100n
16 12

Bl

Cc29
220n

LEFT HAND INPUT o " A A A
FROM DELAY LINE

R37
ak7

RV5

FROM PIN 3 OF IC9

C25 et

100n T D3
‘ - 3 ov

compandor IC.
—-12v
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. il o LEFT
1l GUTPUT
R40 .]_027
a7k 33p i

NOTE:

IC10 = NES70
D3 =1N914
Q1 =BC184

The signal attenuation stage configured around NE 5§70 dual
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PROJECT:|Click Eliminator

=
—
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Circuit diagram of the delay block and the first half of the *’click
detection’’ circuit. Note: the diagram shows the right hand
channel only — for left hand component annotations add 100,
e.g. R1 right hand channel becomes R101 for the left hand
channel.

INPUT

L

c1

CLOCK

o ease—— Y e | =]
b———1j_°

O
R23 +12V
R20 6k8
22 2
R24
6k8
AV

OQUTPUT

HOW IT WORKS
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DELAY LINE AND FIRST STAGE OF CLICK DETECTOR

The circuit block showh above forms one
channel of the delay line and click detector
circuitry (the other channel is identical).

The input signal is first passed to ICla,
which is configured as an inverting amplifier.
The output from this stage is fed to IC1b and
associated components. This stage forms a
second order Butterworth filter with an
upper 3dB point of about 18kHz. The stage
also has a small amount of gain in its pass
band.

This configuration ideally meets the drive
requirements of the delay line, which suffers
from an msertion loss, made up for by the
passband gain and must have the maximum
frequency applied to it limited to, in this case,
the audio spectrum of frequencies. The rea-
son for the frequency limit is that the maxi-
mum frequency fed to a delay line must not
be greater than half the frequency of the

clock signal superimposed on the output that
might cause HF overload in subsequent
stages.

The input of the delay line is pin 5, the
filter section that forms the first stage of the
click detector.

A click has a number of unique character-
istics, one of which being that it is rich in HF
energy — a result of its fast attack and delay
time. The effect of passing the music signal
through a low pass filter will be to highlight
the high energy click amongst the generally
low high frequency content of normal pro-
gram material.

The low pass filter is once again built
around a second order Butterworth stage.
The signal is passed to this stage after a
simple HF filter and buffer (IC4a). The output
from the filter is amplified by inverting
amplifier IC5 and fed to the second half of the
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clock signal used in controlling the device. 1f click detector described below. PARTS LIST
- this precaution is not observed, the result is. _ RESISTORS R12 23 24 112. 123
= severe distortion. CLOCK AND POWER SUPPLY 1 24‘ ' ' ' Gké
o] The clock drive circuitry is described be- Pins 1 and 4 of the delay line must be pre- R1. 3, 34,35, 36, R13 44 113 %0
= low. sented with 180° out of phase wave forms. 101,103 22k R14. 19 25.29 32
3 The input of the delay line kis pin 5, the The clock signal is generated by the CMOS 122, (6P JiEX0l 30 40.43 114 116
z resistor chain R10, R11, R12, R13 and RV2 is oscillator based around 1Clla and b, which R4, 104 220k 126 T A
o to hold pin 13 at 1V0 above ground, this after buffering is fed to the two D type flip- RS, 18,105,118 10k R20 28. 120 G
] ensures maximum dynamic range in the, flops contained within IC12. The Q and Q. R6, 8,106,108 15k R21 121 30k
—~ delay line, and to bias pin 5 for class A outputs of this device provide the required R7,11,15,16,17 R22 122 58k
S operation which minimises distortion. 180° out of phase drive signals. 33,38, 41, 42,107, R26. 126 560k
> The output from the delay line is taken, via The power supply is a straightforward 111,115,116, 117 100k R30 37 a7
< C5, to another Butterworth filter, this stage design based on two three-terminal regula- R9, 27, 109 56k R31 350R
=z being used to remove any high frequency tors. R10, 110 2k7
m
:ZU POTENTIOMETERS
>
= The power supply and delay line clock generator circuit. RV1+101 100k log gang
O RV2, 102 4k7 min. preset
z & o Ic13 & & o) RV3 10k ¢
- IN out +12V RV4, 6 10k min. preset
| D4 GND RV5 100k min. preset
> m CAPACITORS
> \ SW1a 4 = oS -: C33 R45 ‘=,+ c35
S O— b o c31 470n K5 == 47y C1,101 10u 16V tantalum
o] ) 10000 C2, 3,37, 102, 103 330p polystyrene
2 L FS1 0 C4,5,11,16, 20
— : N 21, 24, 25, 30, 104,
c\o' ' 4 ¢ O 105, 111 100n polyester
w0 ' ov C6, 106 56p polystyrene
/! (é7, 107 100p poly:r,styrlene
\ O LED2 8,9, 10, 108, 109, 110 1n5 polystyrene
9 v SW1b 8 At A+ C12,13,35,36 47u 16V electrolytic
p ~ C36 C14,17 1n0 polystyren
" : polystyrene
c32 c34 LS C15,18 10n polyester
O— A o6 D7 1000u GND 470n Cc19 22n polyester
12V C22, 23, 28, 29 220n polyester
E IN ouT C26, 27 33p polystyrene
= ¢ IC14 . —O 31,32 1000u 25V electrolytic
78L12 79L12 C33, 34 470n polyester
NOTE:
i out IC11 1S 4011 SEMICONDUCTORS
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D4—-7 ARE 1N4001
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8 10 12 B IC12 4013
9 IC13 78L12
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000p D4, 5,6, 7 1N4001
LED?1, 2 T1L209
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EASY STAGE BY STAGE BUILDING
INSTRUCTIONS - IDEAL FOR THE AMATEUR

~ MULTI RANGE TEST METER

AUDIO SIGNAL GENERATOR

New design covering 10Hz to 10KHz
and variable output. Distortion less than
0.019/q Ideal for HIF| Testing.

~ OSCILLOSCOPE o

BUILD-IT- YOURSELF
J TESTGEARKIT

m BASICSERVICING
INSTRUMENTS WITH

A gene_ral purpose meter

ranges of A.C. and D.C. volts current and

resistance measurements

covering all usual

A basic 3" general purpose cathode ray—

oscilloscope for simple te

servicing work. Sensitivity 0.3 volts/cm

===~ SEND NOW FOR FREE DETAILS —-~-

To LERNAKITS, P.O. Box 156, Jersey.

Name

sting and

Address __

COMPUTERS LTD.

Electronic Components Division

22 Newland

Street, Kettering

Telephone: Kettering 0536 83922/520910

BULK OFFERS

TRANSISTORS PER 10 PER 10."
BC107/8/9
PBC107/8/9
B8C547/8/9
BC557/8/9
BC212/3/4
8C194/5
BF199

BF200
BFYS0/1/2
TIP31A/2A
TIP41A/2A
2N3055 (TO3)
2N3702/3/4

£0.885
£0.65
£0.75
£0.75

DIODES

1N4001/2/3
1N4004/5

IN40O7

1N4148

Zener Diodes 400mwW

LEDs

0.2 Red £0.90
0.125 Red 0.95
0.2 Red Flat Sides COX10

£1.60 £15.00
£1.30 £11.00
£1.30 - £11.00

£8.00
£8.00

0.2 Yellow / Green
0.125 Yellow/Green
0.2 Yellow / Green Fiat
Sides CQX11/12

£2.20 £20.00

ORDERING DETAILS

VAT: Add high ra1e 10 " items. Standard rate
10 others

POST & PACKING: 30p on el orders
under £5.00. Otherwise free. Overseas
please add freight costs and state surface or
air. No VAT on overseas or BFPO orders All
orders sent first class post in heat sealed
padded bags.

DELIVERY: All orders procassed on day of
receipt, Goods offered subject to availability

BARGAIN PACKS

ICs

LM324 (14 KIL)
LMS55 (8 DIL)
LM741 (8 DiL)

TANT BEADS

0.141, 0.22uf. 0.47ut
Tut ISy,

2.2p135v

4.7ut35v

10pf 35v

22uf 16v

HARDWARE

8 pin DIL Socket
14 pin DIL Socket
16pin DiL Sacket
Min stide switches
Min push to make switches
£

£1.00
£1.10
£1.20
£1.50

RESISTORS % Wart Carbon Film (Min

ype)
Single. Values £1.25 per 100
Mixed Igts of 100 £0.00 per 1000

MICRO PROCESSORS

Wide range of micro parts stocked. Send for
tree list or visit our showrooms in Kettering
and get hands on experience of the
PET2001 and Apple It in stock now

and our conditions of sale. Cash returned for
out of stock items. i

PAYMENT: sh. cheque. postal order
Credit card orders accepted by letter or
telephone.

GUARANTEE: All devices are brand new
and full spec. No manulacturers falt outs or
rejects. Any faulty items returned in good
condition will be replaced or refunded
ENQUIRIES: Please enciose a suitable
SAE.

Tel. ELY [0353) 860185 (Tues. t

IC TEST CLIPS, clip over IC while still soidered to pcb
or in socket, Gold-ptated pins, ideal for experimenters or
service engineers. 28 pin DIL £1.75, 40 pin DIL £2.00
Or save by buying one of each for £3.50

input. 15V at 300mA output £1.50 each

WMAINS TRANSFORMERS, TYPE 487100, 240
220. 110, 20. OV input. 45V at 100mA output, £1 50
each.

SLOW-MOTION MOTORS, 120V 50Hz TRPM. Suze
approx 2 dia.. 1%3 deep. with % spindle. 60p each
or 2 for £1.00 )

12V DC MOTORS ([déal Tor model makers. quite
pawerful), 50p each

sl T o4 mm
SUB-MINIATURE ROTARY SWITCHES, 4 x S-way _

LEGTRONICS

DEPT. ETI, 5 STATION ROAD, LITTLEPORT, CAMBS. CB6 1QE

o Sat.)

ALL BELOW — ADD 8% VAT ALL BELOW — ADD 8% VAT

————— <

MIXED COMPONENT PACKS. Contalning resistors,
capacitors, switches, pots. etc. All naw, and hundreds
of items_ £2.00 per pack, while stocks tast

MAINS TRANSFORMERS, TYPE 157300 240V IC AUDIO AMP PCB. Outpul 2 walts im0 3 ohwm

speaker. 12V DC supply. size approx. 5% X 1% x
17" high, with integral heatsink. complete with
oreuits. £2.00 each

NICAD CHARGER CONVERTER PCB. {Low power

inverter). Size approx. 4™ x 1% X 1" high, 12vDC
supply, B0V OC output. through pot on pcb. for
charging Nicads. etc {ideal for charging portabie
batteries from mobilé supply). Only needs one
BFY50/51/82 or similar transistor. which can be

mounted direct on the pch pins on board. titted with a. ,

star-type heatsink (not supplied). €2.00 each

make contacts. Size approx. % dia.. 1
spindle, 50p each

30pt BEEHIVE TRIMMERS. Brana new, 4 tor 50p
Min. 5pf AIR SPACE TRIMMERS, approx. %
square, 3 tor 50p.

[Min. 5pf COMPRESSION TRIMMERS, %
5/16 4 for 60p

LARGE ELECTROLYTIC PACKS. Lomain ranga of
large electrolytic capacitors. iow and high voltage types,
over 40 pieces. £3.00 per pack (+ 12 % VAT)

FULL RANGE OF BERNARDS / sABINI ELECTRONICS
BOOK IN STOCK. §.A.E. FOR LIST

DUE TO A CHANGE OF SUPPLIER, OUR STOCK
ALUMINIUM BOXES AND VINYL COVERED
EQUIPMENT CASES WILL BE AS FOLLOWS:

Aluminium Boxes with Lids

ALT3 x2 x1 60p
AL24 x3 x1% 70p
AL34 x3 x2 80p
BALA6 x4 x2 - 90p
ALE8 x4 x3 £€1.28
AL6E8 x6 x2 £1.50
JAL78 x6 x3 €1.76

deep, 3/16 7

THE NEW EAGLE INTERNATIONAL CATALOQUE
1S AVAILABLE ON REQUEST i

CASH WITH OROER. (MINIMUM OROER £2.00]
PLEASE ADD VAT AS SHOWN

POST PAID (UK ONLY), SAE WITH ENQUIRIES
CALLERS WELCOME BY APPOINTMENT ONLY

ALL BELOW — ADD 8% VAT

RED LEDs (Min. type). 5 for 70p

VIDICON SCAN COILS (Transistor type, but no data).
complete with vidicon base, €£6.50 each. Brand new

AEl CS10B/R MICROWAVE DIODES, up to X-Band
max. noise higure 8.5dB at 9.375GHz, 80p each

DIE-CAST BOXES
SIZE spprox.

In-¢ar, and test equipment, etc

DECIMAL KEYBOARDS, pressure sensitive type.
when pressed contacts go from O/C 10 approx. 25
ohms. Switches only, no encoders. Size approx. 3 x
3 . with large square touch plates. 0-9 + Clear, A. B
Dual Watch, and spare. Few only. £2.00 white stocks)
a8t

TRANSISTORS

BFY51 Transistors, 4 tor 60p.

BCY72 Transistors, 4 for 50p

8S5X20 (VHF osc/mult ). 3 for 50p,

BC107 (metal can) 4 for SOp.

BC 108 (metsl can} 4 for 60p.

PBC108 (plasuc BC108), 5 for SOp

BF152 (UHF amp/mixed). 3 for 50p

2N3818 Fet., 3 for 60p

BC148 NPN SILICON, 4 tor 50p

BC158 PNP SILICON. 4 for 50p.

BAY31 Signal Diodes. 10 for 36p

741CG RCA OP Amps 4 tor £1.00

SCRS400V at 3A, stud type. 2 for €1,00

TIP2955 Silicon PNP power transistor, 60V a1 164 90
Watts, Flat pack type. 2 tor €1.50.

GERMANIUM DIODES, approx 30 lor 30p

1N4148 (1N914) diodes 10 for 25p.

Vinyl Equipment Cases
(Blue Vinyt covered steel tops with pisin
aluminiunt lower sections}

BCOS x2% x2% €1.00
BC16 x4% x2 €2.00
BC26 x4 x3% €2.25
BC38 x5% x2% £2.50
BC4 1D x6% x3 £3.00
BC7 12" x 6% x 5" 3.

VALVES

QQV03/20A {ex. equipment}. £3.00

QQAVO03/ 10 (ex. equipment). 78p or 2 tor €1.20

6BH6 {ex. equipment), 2 for SOp.

Alf the above valves are untested. except for heaters.
andno g of per ge of emi: is given
Sorry. no returns.

MULLARD 85AZ 85V STABILISER VALVES [brand
new}. 70p each or 2 tor £1.20.

43 x2.3 x1.2 (111 x60x30mm £1.25
48 x23 x1.5 {121x60x 38mm} £1.75
48 x3.8 x1 (121x95x 25mm) £2.10
48 x38 x2 (121 x95x51mm]) £2.45
68 x4.8 x2 {171x121x51mm) £3.10
48 x3.8 x3 {121x95x 76mm) £3.50
68 x4.8 x4 (171x121x101mm £4.47
86 x58 x2 (222x146x 5tmm) £4.25
10.6 x6.8 x2 (273x171x51mm) £5.30
g Audio 0
SPIRALUX Tools for Electronics enthusiast . SAE for

list

4MHz XTAL PACKS (10 assorted xtals between 4MHz
and 5MHz). Qur selection only £1.00 pack.

SOLDER SUCKERS {Plunger Type)
Standard Modet. £5.50
Skirted Model. £6.00
Spare Nozzles. 65p each

WELLER WPEOD Mains operated temperature control
soldering iron. £15.00

SPARE TIPS (for WP60D). Two types available TYPE
CC? (W60D) Standard. TYPE AA7 (WEOD). Finer tip.
E1.60 each

WELLER TCP2 g iron
and PU 2D power unit {replaces Weller TCP1). iron +
PSU £30.00. Spare tips CC7 (standard), or K7 {finer
tip) €1.50 each.

Slider Switches, 2 pole make and break (or can be used
as 1 pofe change-over by linking the two centre pins).
4 for 50p.

PLASTIC PROJECT BOXES, with screws on lids (in
black ABS) with brass insents.

Type NB1 approx. 3 X 2% X 1% 45peach

Type NB2 approx 3% X 2% x 1'%2 55p

Type NB3 approx 42 x 3% X 1% 65p each

Type NB4 approx 8% X 5% X 3% €1.5u sach
lider Switches 2 pole make o0 break (or can be used
as 1 pole change-over by linking the twa centre pins)
4 for 50p.

OSMOR 10V REED RELAY COILS (1 ohm coil) to fit
Y seeds (not supplied). 2 for S0p

HF CHOKES wound on % X 1 long ferrites. 4 for

SOp.
VHFOCNOKES wound on 6-hole tubular ferrites. 5 tor
40p

ALL BELOW — ADD 8% VAT

DUAL TO18 HEATSINKS 1
screw-in clamps, 3 for 50,
GLASS BEAD FEEDTHROUGH INSULATORS, solder-in
type, overall dia. Smm. pack of approx. 50 for 50p.
LARGE GLASS BEAD FEEDTHROUGH INSULATORS,
as above but 8mm dia. pack ot 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 sideband rejection
min. —40dB {need 10.69835 & 10.70165 xtais for
USB/LSB. NOT SUPPLIEO). Size approx. 2 X 1
1 . £10.00 each

LOW PASS FILTERS {low imp. type). 2-9MHz. smail
metal encapsulation. size approx. 12 X % X %
750 each

X % X %4 wih

ALL BELOW — ADD 122 %
VAT
CELESTION 8 X 5 ELIPTICAL SPEAKERS. 20 ohm

3 watts rated, £1.50 each + 12%% VAT
VARICAP TUNERS. Mullard type. ELC1043/05

€5.00

BSR AUTOCHANGE RECORD PLAYER DECKS with cue
device, 33-45.78 rpm. for 7 . 10 . 12 records
Fitted with SC12M Stereo Ceramic cartridge and styli
Brand new. £14.00 + 12%% VAT

GARRARD AUTOCHANGE RECORD PLAYER DECKS
Model 6.300. with cue device. 33-45-78 rpm. tor
7 .10 . 12 records. Fitted with KS41B Stereo
Ceramic cartridge and styli. Brand new. £16.00 +#
12%% VAT

TV LINE LINEARITY COILS. Speciat offer 10 for £1.00

TV SCAN COILS, B/W. to fit 110 degree wbes. €1.00

TV Plugs (metal type). 4 for 50p

3-pin Din Plugs. 4 for S0p

Din 3-pin Line sockets. 15p each

'Din Speaker Skts. 2-pin, 4 for 30p

Dubilier Eiectrolytics. S0uF 450V. 2 for S0p

Dubiller Electrolytics, 100uF 275V, 2 for 50p

Plessey Etectrolytics, 4704 F 63V. 3 for 50p

TCC Etectralytics. 1000s F 30V, 3 for 60p

Dubilier Eiectrolytics 50004 F ISV, 50p each o

Dubilier Electrotytics. 50004 F 50V. 60p each

ITT Electrolytics. 6800sF 25V, high grade
terminals. with mounting clips, 50p each

Resistor PKS approx 300 pieces 2 10 2 watt types
mixed values. our selection. £1.00 each

scraw

A RANGE OF CAPACITORS AVAILABLE AT
BARGAIN PRICES. SAE FOR LISY.
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What to look for in the February issue: On sale Jan 5th

' BUILD YOUR OWN

VCT

AND FIND OUT
WHAT VCT MEANS

TODAYS 100 WATT AMPLIFIER AT

YESTERDAYS PRICES

complete with metalwork.

A complete kit of parts will be The revolutionary device that will replace the
made available and full &tag'(‘)‘tpfed up waiting for it to be released
constructional details will be We did something about it. ‘
given next month. The unit is We show you how to construct your very
finished to match the five channel own VCT next month!
light show presented in the Astound your friends!
December issue of ETI Confuse your budgie!

: Amuse your boss!

Crowds are expected to throng No home dare be without its VCT!
shops early next month —
newsagents are preparing.

ETl brings home the bacon next month!
VOICE SYNTHESIS CRISIS—

MACHINES SPEAK OUT!

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

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 uiift
is soon to be available which pro-
mises to confound us all.

Speech synthesis is here to stay,
and Special Agent Orr iz right

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!

'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?
ES)(I)(\:e gotta give it to youse see? Nuffin personal see?

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!

s meniones| SCILLY SCOPE

here are in an ad-
vanced state of pre- | Make more use of your tele folks! Here is a
paration but | unit to make the room pulsate with colour
circumstances may in time to your hi-fi! Hooks into music
affect the final con- | signals to give an oscilloscope type display
tents. on a television screen, in full glorious
colour! What will they think of next?

Pocket calculating machines?

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1979

Composer goes SCAMP

An amazing revelation came to the attention of the
British electronics public today. ET| 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 ETIl, 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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A good all round low cost metal detector. 200mm
(B } 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 metat detector
Super performance true TR/ 1B machine. Professional tone on/off method of indication ALT3 — £12.95 + £1 towards p&p

Utilises the very latest circuitry including a special IC customised 1o our specification,

reducing quiescent current to < S5mA, lowering total component count (less 1o go wrong) :

and producing a detector of outstanding stability and detection capability. Loudspeaker Eu'l.d i Yourself' \:ery ‘.’e“a";d Tal)nualljl—‘ndealléorra
operation {padded headphones available £5.50 extra). Shatft and search head angle fully eginner as a first project (must be able to solder)

: Pre-wound search loop and tuning coil, absolutely
:a?:ilysustabl& Waterproof search head. You could pay pounds more for a detector as good as everything supplied except tools and battery. The

feast expensive way of buying. The parts bought
““Shadow’’ detector — £38.95 + £1 towards p&p

& = separately might cost you more, certainly it'd take
“*Shadow" kit (pre-wound coils} — £29.95 + £1 p&p more time. Makes a great present for a younger

brother, etc. {buy it for him — use it yourself!)
Building your own detector? Then we can supply the ALT3 (kit) — £9.95 + €1 towards p&p
hardware "shell’. Including fuily 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-IB-Pi etc.) including those = Stethoscope adaptor for the ALT3. Converts the earpiece
published in this and other magazines. As used for our own ''Shadow'" detector {supplied with detector} to two ear listening. More

Supplied undrilled as a kit with full instructions comfortable — cuts down background noise. 85p post
Detector ""Shell” kit £9.50 + £1 p&p paid ;
SPECIAL OFFER To every purchaser of our 'Shell’ kit we are giving away a copy of our
publiication ‘Metal detector design notes’ which gives much useful information on many
different types of metal detectors and detection techniques, including TR, 1B, BFO, PI, VLF
Proton Magnetometer, Discriminators, Phase locked loops, Harmonix mixing, hall effect, Off
resonance, Coupled field, Faraday shieids, Push button tuning, Lega! frequencies, other legal
requirements, how to obtain Home Office approval, etc.. etc. Contains many interesting
circuits {inctuthng commercial designs) too numerous to list. A wealth of priceless information
much of which has not been published before

QUALITY NOTE: All Altek detectors use high grade epoxy/ glass rolier tinned boards. Some manufacturers still

L hig! 9

S 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)

Altek Instrurﬁents
Dept.ETI 1 Green Lane g 44110
2 Walton-on-Thames Surrey ANYTIME !
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FEATURE

ORIS 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-leve!l 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

BORIS ...

LT N T P

e oo Baie® o

L) T |

mal Bad Cund hank
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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 lifé 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 | 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 worid!

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 OO 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 | 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.

82

T (T Ebbbb{ [ 1]

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 tie down and die!

from R (o]

B> X b B X 25 Y

sec

The symboils 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 prRvate 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 — | 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

Allin 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 unieashing sarcastic
comments where possible. A definite winner. ET

Our thanks to Kramer and Co for their assistance in the prepaia-
tion of this article — they lent us a BORIS! (They also supply to the
public?)
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VALUE £1. Official orders pted from

All pncos quoled include VAT. Add 2§p UK/BFPO Ponago Most orders
despatched on day of receipt. SAE with enquiries ptease. MINIMUM ORDER

atc. {(Minimum invoice charge

£5). Export/Wholesale enquiries welcome. Whololalc list now available for

bona-fide traders. Surplus [ atways

BUY A COMPLETE
RANGE OF
COMPONENTS AND
THESE PACKS WILL
HELP YOU

* SAVE ON TIME—No delays in
waiting for parts to come or shops to
opent

* SAVE ON MONEY — Bulk buying
means lowest prices — just compare
with others!

* HAVE THE RIGHT PART — No
guesswork or substitution
necessaryl

ALL PACKS CONTAIN FULL SPEC. BRAND

NEW, MARKED DEVICES — SENT BY

RETURN OF POST. VAT INCLUSIVE

PRICES.

K001 50V ceramic plate capacitors, 5%. 10

of each value 22pF to 1000pF. Total 210,

£3.35

K002 Extended range. 22pF 10 0.1uF. 330

values £4.90

K003 Polyester capacltors, 10 each of these

values: 0.01.0.015,0.022. 0.033,0.047,

0.068, 0.1, 0.15, 0.22, 0.33, 0.47uF

110 altogether for £4.75

K004 Mylar capacitors, min 100V type. 10

each all values from 1000pF to 10.000pF

Total 130 for £3.75

K009. Extended mylar pack. Contains afl

values from 1000pF to 0.47,F. Total 290

capacitors to £11.25

from 10pF to 10,000pF, E12 Series 5%
160V. Total 370 for £12.30

K006 Tantalum bead capacitors. 10 each of
the following: 0.1, .15, 0.22, 0.33, 0.47
0.68, 1, 2.2, 3.3. 47, 6.8, all 35V
10/25, 15/16 22/16 33/10 47/6
100/3. Total 170 tants for £14.20

K007 Electrolytic capacitors 25V working
small physical size. 10 each of these popular
values: 1, 2.2, 4.7, 10, 22, 47, 100uF
Total 70 for £3.50

K008 Extended range, as above, also
including 220, 470 and 1000, F. Total 100
for £6.90

K021 Miniature carbon film 5% resistors,
CR25 or similar. 10 of each value from 10R
1o 1M, E12 series. Total 610 resistors
£6.00

K022 Extended range, total B50 resistors
from 1R to 10M £8.30

K041 Zener diodes, 400mW 5% BZYB8.
etc. 10 of each value from 27V 1o 36V, E24
series. Total 280 for £15.30

K042 As above but 5 of each vatue £8.70

STEREO AMPLIFIER
CHASSIS £5.50

Complete and ready built. Controls: Bass,
treble, volume/on-oft, balance. 8 transistor
circuit gives 2 watts per channel output. Just
needs transformer and speakers for low cost
stereo amp. Suitable metal cabinet (W374)
£2.00 — or buy the amp, case and trans-
former for £10,00 and get DIN speaker
sockets and knobs free!!

AMPLIFIER KIT £1.75
Mono gen. purpose amp with tone and
vol. /on-off cantrols. Utllizes sim. circuitry to
above amp. Output 2W into 8 ohms. Input
matched for crystal cartridge. 4 transistor
circuit. Simple to build on PC8 provided
Can be either battery or mains operated. (For
mains powered version add £2.20 for
suitable transformer). Blue vinyl covered
aluminium case (o suit (W372) €£1.30.

BC1828 OFFER
Special Offer for quantity users. 1k .036 +
VAT, Bk .032 + VAT. Price negotiable on
10k + approx. 80k available

PC ETCHING KIT MK 11l
Now contains- 200 sq. ins. copper ctad
board, 1ib. Ferric Chloride, DALO etch-resist
pen, abrasive cleaner, two miniature grill
bits. etching dish and instructions. £4.25.

EDGE CONNECTORS
Special purchase of these 0.1'' pitch
double-sided gold-plated connectors en-
ables us to offer them at less than one-third
of their original list price!

18 way 41p; 21 way 47p; 32 way 72p; 40
way 90p.

K005 Polystyrene capacitors, 10 each value

THE NEW 1978-9
GREENWELD
CATALOGUE

FEATURES INCLUDE:

* 50p Discount Vouchers

* Quantity prices for bulk buyers
+* Bargain List Supplement

* Reply Paid Envelope

* Priority Order Form

* VAT inclusive prices

Price 30p + 15p Post.

HEAT SINK OFFER
Copper TOS5 sink 17mm dia x 20mm. 10 for
40p; 100 for £3; 1,000 for £25.

74 SERIES PACK
Selection of boards containing many dif-
ferent 74 series ICs. 20 for £1; 50 for
£2.20; 100 for £4.

TMS4030 RAM
4096 bit dynamic RAM with 300ns access
time; 4700s cycle time; single low capacit-
ance high level clock i/p; Fully TTL compat-
ible: Low power dissipation. Supplied with
data £2.75.

MISCTELLANEOUS ICs
Supplied with data if requested. MC3302
quad comp. 120p; 710 ditf comp. (TO99)
40p; ZN1034E precision timer £2.25;
LM711 Dual diff comp 65p; LM 1303 dual
stereo pre-amp 75p; MC1469R voltage reg
£1.50; UPC1025H audio £3.50; 575C2
audio £2.88; TDA2640 audio £2.92;
TBAB10S audio 70p; SN75110 duat line
driver 70p; MC8500 CRCC gen POA.

OSCILLOSCOPES
We have available from stock the following
SCOPEX models: 4D10A — DC-10MHz;
10mV sensitivity; Stab. power supplies;
Dual beam; 3% accuracy. Excellent value at
£214 inc. VAT and carriage. 456 — DC-
6MHz; 10mV sensitivity. ideal portabie
scope. Solid state circuitry. All for £150 inc
VAT and carriage

RESISTOR PACK
Carbon film 5% mostly %W, few 2W
resistors. Brand new but have pre-formed
leads, ideal for PC mntg. Wide range of
mixed popular values at the unrepeatable
price of £2.50 per 1,000; £1) per 5,000.

DIN SOCKET OFFER

2 pin switched speaker socket. PC mntg; 5
pin 180° PC mntg. or chassis mntg. (clip
tix). All the same price, any mix: 10 for 70p;
25 tor £1.60; 100 for £5.50.

PUSH BUTTON
SWITCH BANKS

Lots of diff. types illustrated in Bargain List
No. 6 — send SAE for your copy

RELAYS
W847 Low profile PCmntg 10x 33 x 20mm
6V-coil, SPCO 3A contacts 93p.
W832 Sub. mintype, 10x 19 x 10mm 12V
coil DPCO 2A contacts £1.15.
W701 6V SPCO 1A contacts 20 x 30 x
25mm. Only 56p.
W817 11 pin plug in relay; rated 24V AC.
but works well on 6V DC. Contacts 3 pole
c/orated 10A. 95p.
w819 12V 1250R DPCO 1A contacts. Size
29 x 22 x 18mm min. plug-in type 72p.
W839 50V ac (24V DC) coil. 11 pin plug-in
type. 3 pole ¢/ o 10A contacts. Only 85p.
WB846 Open construction mains relay. 3 sets
10A c/o contacts. £1.20.
Send SAE for our relay list — 84 types listed
and illustrated

LOW COST PLASTIC BOXES
Made in high impact ABS. The lids are
retained by 4 screws into brass inserts. In-
terior of box has PCB guide slots (except

V219).

V210 80x62x40mm black 58p
V213 100x75x40mm black 72p
V216 120x100x4 5mm black 86p
V219 120x100x45mm white 86p

DIODE SCooP!!!

We have been fortunate to obtain a large
quantity of untested, mostly unmarked glass
silicon diodes. Testing a sample batch
revealed about 70% useable devices —
signal diodes, high vpltage rets and zeners
may all be included. These are being offered
at the incredibly low price of £1.25/1,000
— or a bag ot 2,500 tor £2.25. Bag of
10.000 £8. Box of 25,000 £17.50. Box of
100,000 £60.
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ASSEMBLED LATCHED COUNTER MODULES

SIX DIGIT TTL COUNTER MODULE

Qur range of Induslrial Latched Counter Module Kits is now b dy-built. These use both
CMOS and TTL ICs and will save you considerable design. purchasing. building and de-bugging time. Each
module uses a set of red LED displays, and features a single in-line plug and socket. Instructions are provided
For full details piease send for Catalogue. :

T ' cMOoS
Part No _Built PartNo Kit | Part No__Built Part No _ Kit
2 g 401484 £13.22 526412 £1052 | 985-568 £13.02 548-470 £10.42
4 git 715484 £23.38 657-412 £17.98 512-568 £22.63 868-470 £18.11
6 digih 293484 £33.76 721412 £25.66 393-568 £32.31 191-470  £25.85

NEW PRICES AND SOME NEW CMOS ADDITIONS

1t you need your CMOS by return — buy it from SINTEL

C04000 0.15 CD4027 0.44 CD4051 0.82 CD4086 0.864° CD40182 1.40
€D4001 0.17 CD4028 0.77 CD40S2 0.82 CD4089 1.38 CD40192 1.40
CD4002 0.17 CD4029 1.03 CD4DS3 0.82 C0D4093 0.80 CD40193 1.40
CD4006 1.04 (CD4030 050 (CD4054 1.08 CD4094 1.69 CD40194 1.19
€D4007 0.18 CD4031 2.00 (CD40S5 1.18 CD4095 0.94 (©D40257 1.48
CDA4008 0.87 CD4032 0.89 CD4056 1.18 CD4096 0.94  (CD4502 0.81
€D4009 0.50 (CD4033 1.25 (CD4059 4.29 CD4097 3.35 (CD4510 1.01
CD4010 0.50 CD4034 1.71  CD4060 1.00 CD4098 0.88 CD4511 1.25
CD4011 0.18 CD4035 1.08 CD4063 0.98 CD4099 1.85 (D4514 247
cD4012 0.20 CD4036 2.86 CD4066 055 CD40100 2.50 (CD4515 2.32
CD4013 0.43 CD4037 0.85 CD4067 3.35 CD40101 1.81 CD4516 1.01
CD4014 0.83 CD4038 0.86 (CD4068 0.20 CD40102 213 Cp4518 0.97
CD4015 0.83 CD4039 2.78 CD4069 0.20 C0D40103 2.13  Ccp4a520 1.04
CD4016 048 CD4040 0.97° CD4070 0.46 CD40104 1.10 (Cp4as527 143
cD4017 0.79 CD4041 0.75 CD4071 0.20 CD40105 1.08 (Cp4532 .21
-CD4018 0.83 (CD4042 0.69 CD4072 0.20 CD40106 0.62 (CD4555 0.78
cD4019 0.50 CD4043 0.88  CD4073 0.20 CD40107 0.89 ,CD4556 0.78,
cDb4020 1.11  CD4044 0.84 (CD4075 0.20 C040108 5.38 pC14528 0.83
cD4ap21 0.90 CD4045 1.26 CD4076 1.17 CD40109 1.03 mMC14553 4.43
CD4022 0.82 CD4046 1.20 CD4077 0.39 CD40160 1.19  |M6508 B8.05
CcD4023 0.18 CD4p47 0.89 (CD4D78 0.20 CD40161 1.19

CD4024 0.70 CD4D48 0.50 Cp4081 0.20 CD40162 1.19

CD4025 0.20 CD4049 0.50 ,CD40B2 0.20 CD40163 1.19

€D4026 155 CD40SO0 043 :C0D4085 a'Ra 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 aoaress.
PRICES VALID UNTiL 31st MARCH, 1979
OFFICIAL ORDERS ARE WELCOME from_ Companies. Gowvt. Depts. Natn_ inds.. Univs. Polys.
ORDERS: C.W.0. add VAT @ 8% +35p p&p’ TELEPHONE and CREDIT (Invoice} OROERS add VAT @ B% + 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. For Export pustage rates on heavy items — contact
us first

ORDERS TO: SINTEL, PO BOX 75A, OXFORD
Tel: 0865 49791

FAST SERVICE: We guarantee that Telephone Orders for
goods in stock. recelved by 4.15 p.m. {Mon.-Fri.} will be
despatched on the sama day by 1st Class Post {some heavy
items by parcel post)-and our stocking is good. Private
ustomers should telephone and pay by g g their Access or
Barclaycsrd numbes, with 8 minimum order vaiue ot £5.
. Officist orders, no minimum.

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

SINTEL

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 fram 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 1.C.s, 3 transistors, ali 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. Runson 2
4Y2-volt batteries {not supplied).

SPECIAL INTRODUCTORY OFFER INCLUDES FREE CASE
KIT £19.90 ASSEMBLED AND TESTED £27.50 [ics nciviat

Allow 21 days for delivery. OFFER ENDS DECEMBER 31,1978
JEREMY LORD SYNTHESISERS

o,y -

. 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

9:95

Inclusive of VAT and Postage

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

LLADIES LCD WATCH

52 BECMEAD AVENUE, LONDON SW16 1VQ
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To:

Ladies LCD Watch Offer

ETI Magazine

25-27 Oxford Street

London W1R 1RF

Please find enclosed my cheque/PO for

£9.95 (made payable to ETI Magazine) for a
ladies LCD watch

Name! -.........cce:meecceennasag =

Address ..........cociiiiiininnian

Please allow 14 days for delivery.
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MARKET PLACE—

Digital Alarm | LCD
Watch

New low price!

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-1100 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.

£8:95

inclusive of VAT and Postage

An example of this clock can be seen and
examined in our reception at our Oxford Street

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 ccuple 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 i1s 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.

£8:95

(Inclusive of VAT and Postage)

An example of this watch can be seen and
examined in our reception at our Oxford Street

offices. offices.

‘———————————————I S EMEE MR AAEE S SIS WAGE GED EEER GEEE SR G S S e
To: To: '
Hanimex Alarm Offer LCD Watch Offer g
ETI Magazine ETI Magazine f
25-27 Oxford Street 25-27 Oxtord Street !

London W1R 1RF

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

NaME ... e
ADTBSS .o

DIGITAL ALARM

Please allow 28 days for delivery
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LCD WATCH

!
I
|
London W1R 1RF |
Please find enciosed my cheque/P0 for £8.95 (made payable to I
|
I
I
|

ETI Magazine) for my LCD Digital Watch.

Please allow 14 days for delivery
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-
DEPTETI 1, 56 FORTIS GREEN
BIectronics ROAD, MUSWELL HILL, LONDON. N10 3HN
G= TELEPHONE: 01-883 37
your soundest connection in the world of components 05
LOW POWER SCHOTTKY and TTL CMOS
N LS Static RAM's

;:811) 13 4077 .21° 2102A(350ns) d : LM326N 2.60°

2102A-2 (650ns) P 115 1.08° LM345K 8.10°
7402 15° 2111A-1 (500ns) 2.46° 219 2.05° L129/30/3) .85°
7403 15 2112A-2 (250ns) 2.18° 1.90° 1.78° CA3080 .75
7404 16 21L02 (350ns) 07 .96° .86' CA3130E .90
7405 16 _MM5257 (TM54044) 8.10° 7.19° 6.75° CA3140F 37
7406 26 j 2114 (450ns) 0 219 6.75° LM301AN 30
7:87 26° i 6810 3.50° 297 252" [M324N Z3
;Aog s 4508 2.46' Dynamic RAM PN 5.97- LM348N 99
7410 18 4510 1.07° 4116 12.75° 8253 810+ -M38ON .87
o A 4511 .95 cpy's 8255 551 LM3BIN 1.73
7412 18 4514 2.70° 8080 5.95° B LM382N 1.33
7413 27° 4515 2.70° 6800 g 99 Regulators LM3900N .65
7414 2 4516 1.07° 9900 az2.50- (POS) 100mA LM3909N .70°
7415 4517 4.10° E.prom's UV gﬂLsserées SN76001N 1.02
e 2 4518 95" 1702AQ BT A 12v & 15v SN76003N 232
vt 25 4521 2.88° 27080 787 AN 30preach SN7B013N 155
o b 4222 189" TyiState Buffers o ) 500m. SN76023N 1.55
7421 e M 26 1.89° g1lS95 75° ; s-éias TBAB10AS .90
sy - 528 .92' g11596 78+ 5v.6v.Bv. 12v. 15v. 20v & 24v  TCA340 1.75
s 8 4534 7.12° @159y ‘75 All 60p* each 2N414 90
7425 20 4536 3.74' 81L598 75° -(NEG) 500mA INA424E 1.35
7496 & 4383 182 74365 s Q2 oM s arics IN425E 3.78°
g2 e 53 4.53' 74366 Jg- 6v.6v.Bu. 12v. 15v. 20v & 24v  ZN459CT 3.54
P ae 30 4566 1.51° 74387 ‘75 Al 85p° each ZN1034E 2.03°
7430 18 4583 1.02° 74368 750 FPOS) 1A ZN1040E B.43°
7432 D 4585 1.07°  Buffers ;8 saones ZNA116E 8.75°
7433 - 1.C. Sock 8T26P 1.65° A;fls;.ijhlSv 18v & 24v
7437 25 il (Toxas) oyach 185 TSEQ) 1A
7438 25° Bein 4%, 8rosp 148 S The items shown in this advert are
7440 17 1apin 12- o198P 1490 oy, 16v. 18v & 24v just a small selection taken from
7441 700 Tepin 3 overf 1.49° g0 00" each our new 78/ 79 Catalogue which
7443 50° 18pin ‘18 8T98P 1.49 . is now available. 1t contains
7445 80° 20pin 200 Interface uA723 (DiL) .40" everything from Resistors to the
7446 80° 22pin 24 B212 2.21° L1200 1.99° latest in Micro-processors. Oon't
7447 60° 24pin  .26° 8216 2.35° LM304H 2.40" delay order your copy today. The
7448 16 28pin  .30° 8224 3.59° LM323K 6.25° price is only 40p (inc 45p
7449 40pin  .44° 8228 5.51° LM326N 2.60° vouchers)
7450 18°
7451 . i
7483 :g. 'g",": W'_;‘._’,. 1+ 10+ 504 100+
7454 14pin 34 T1L209 Red X .15 10 10 09" ° 1+ 10+ S0+ 100+
7455 3 Tepin 37 [1L212YelX 200 18 16° 140 TIL220 BLY 125° 125° A
7460 18 Igpin 43 TIL216Red X .20° 18 16 140 TIL224Yelx 237 210 195 a7
7470 27 20pin  .65° 1IL232GreX .20° 18 16 18 ;:tggg ged))(( .z:;. 210 195" a7
7472 23 24pin  .gor X = High Brightness — e -2 -21° 198 17
7473 28 28pin  .85"

36pin  .95° DL747 NES55
40pin 1. 4 for £6.00* 5 for £1.00 4tor £1.00° 10for £1.00° 8 for £1.00%

———\| V.A.T. inclusive #1°8% others 12.5%. Export Customers deduct V.A.T. 2/27 trom ° 1/9 from othsrs.

{___+ Uil Postage and Packing 25p. Trade and Export Ing: mont welcome. Hours 9.00 5.00 p.m.

| FESESEIGY | Mow avsilable our ORDER-RING fine, just phone your order through with your Access or Bercleycerd numbaer end providing the orda
===}/l be despatchod the same day (min tel. order £5.00)

recsivad by 3.00 p.m. the components will

FIDELITY CHES CHALLENGER *“10”

“It’s You Against the Computer”’

Are YOU good enough to challenge the CHALLENGER* in
any of the following 10 levels...and WIN??

AVERAGE
LEVEL RESPONSE 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
by mail only) 24 Hours
8. Expert 11 Minutes
9. Excellent 6 Minutes
10. Tournament Practice 3 Minutes

In addition to its superb playing ability, look at these features: 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 an

Vary Every Game.4. Sel
board or the top of the board.
Never makes an illegal move accor
puter Memory Recall.7. PlaysOpening D

ection o

y time on any move. 3. Random Computer Responses
f Legal Offense or Defense: Play from the bottom of the
Choose either black or white. 5. Does Not Permit lllegal Moves:
ding to all the rules of Chess. 6. Position Verification by Com-
efenses From Chess Books,i.e. Sicilian, French, Ruy Lopez,

Queen Gambit Declined. 8. Analyzes as many as 3,024,000 board positions.8. 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 computers 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 1% inches high, with a deluxe simulated
leather and brushed gold foil playing surface; large ¥z inch LED Display: and hand carved solid wood, mag-
netized French Chess Pieces.

STRATHAND

44 ST ANDREW'S SQ, GLASGOW G1 5PL 041-552 6731
Tel. order welcome with Access and Barclaycard

PRICE £199

inc. VAT P&P

Calters welcome Callers welcome
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NEWS

‘audiopnile...........

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 — bhut found it worth the wait!

IT HAS BEEN some time now since the launch of the
V15 IV from Shure, and by now | 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 | 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
thirik it would be an outrageous suggestion to make that
the SME Series Il 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.

VIEW IN
DIRECTION “A”

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 contdct 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.
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SECTION

“B

VIEW IN

—| |, = DIRECTION“A"

Left: a conventional
elliptical stylus pro-
file, as used in the
earlier V15/111, and
right, the new
hyperelliptical prfile.
The ‘‘footprint’’ (black
oval) is longer and
narrower than in the
conventional profile.
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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 coul/d 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 | 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. |t attracts dust — and holds it — leading to’
qujcker 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 intc 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’tit? The
brush does a good job shifting dust and muck out of the
way too!
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Conductive fibres K
- B og Record surface
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The outrigger carbon-fibre brush may be set in any one of t.hr‘ee
positions: 1) in the *"Up’’ position. 2) the dynamic stabiliser in its
operating position 3) set down as a quard.

o  CHANGING DISTANCE
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AL Undamped stylus

, | — CONSIWTOSTANCE -~ -
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W= "The V158/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 V15 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 boits. Simpler than using fiddly nuts — if
you'll pardon the expression — but probably more
massive.
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NEWS: Audiophile

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 1g 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. | 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’. | 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 Stuft?

This is the bit where | lose some ‘'musical’ friends no
doubt, because whatever anyone may have said amid
the initia! rash of reviews you will not find a cartridge
better at information retrieval than the V15 {V. 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 | 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 unitatabout £10. ltdoes
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.

o
[Change 0f Load

bl ¥
12 1;3;1. #

Above is the Sony TA88E preamp | 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. ETN
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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 £335;
581A; 661 with 5T1A & 453 £325; 555; 581K 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 exampie

H.P. OSCILLOSCOPE type 183A with 1830A and 1840A 3db
250MHZ £950.

TEKTRONIX 453 3db 50MHZ £650.

TEKTRONIX 454 3db 150MHZ £1,000.

S.E. LABS SM111 3db 20MHZ £325.

TEKTRONIX SPECTRUM ANALYSER 1L40 Plug-in 1. 5GHZ 0
40GHZ £550. -
BONTOON RX METER type 250A 0.5 t0.260MHZ. 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 GO1101 £30 ea.

R&S SWEEP GEN 50KHZ-12MHZ SWH BN4242/2 £100.
R&S ENOGRAPH-G ZSG BN1B531 £120.

R&S AM/FMGEN SMAF BN41404 4MHZ-300MHZ £300 ea
R&S AM/FM GEN SDAF BN41023/2 170-940MHZ £300.
R&S POWER SIG GEN SMLR BN41001 0.1tMHZ-30MHZ

£80.

R&S Z-G DIAGRAPH 30-300/420MHZ type ZDU BN35610
£140.

R&S AM GEN 30-300MHZ SMLM BN4105 £90 ea

R&S ATTENUATOR DPU BN18044/50 0-3000MHZ O-
109db 50 ohm £150.

MARCONI AM/FM GEN TF1066 10-470MHZ £275
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 £120 ea

AIRMEC AM/FM GENERATOR TYPE 365 £140.

HP SAMPLING Oscilloscope type 1858 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 150V full scale £25 ea

H.P. Oscilloscope type 140A with sampling'plug-in 1425A and
1410A DC-1O00MHZ £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
mode!s 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
TMB8045 £450.

R&S POLYSCOP SWOB1 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 COU150 DB. DC-35MHZ
£425 ea.

R&S Z-G DIAGRAPH 300-2400MHZ BN3512 Good condition
£60 ea.

MARCON! SIG GEN TF801D/8/S Very good condition £325

ea

MARCON!I 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 TFB018 £160 ea.

POLARAD MICROWAVE RECEIVER MODEL TR 1GHZ 1o
2.04GHZ £200 ea.

BRUEL & KJOER Automatic Vibration-Excier type 1016 Sine
Wave sweep from SHZ 1o 10KHz.£75 ea

GENERAL RADIO Osc Unit 12098 250-920 MHZ £50.
POLARAD SPECTRUM SIGNATURE MONITOR 140HZ
+ 12.5MHZ Sensitivity 120dbm. Price £250.

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 METERCT471 €45 ea

H.P PULSE GEN 212A £55 ea.

H.P. Microwave Freq. Converter type 2580B £175.
MARCONI CT44 Watt Meter 0-6 Watts £25 ea

AVO TRANSISTOR & DIODE TESTER CT 537 £50 ea

AUTO TRANSFORMER 240V input. 110V output 1.25KVA
£14 ea.

FLUKE AC-DC VOLTMETER Model 803B £75 ea

STEPPING MOTORS

All motors 200 steps per revolution. 200z. inch torque, 120V
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 1

Just think about *he uses!

JUSTIN

VARIAC 0.6 AMP in attractive small modern case with 20
terminals giving various AC & DC Volitages & Current Qutputs
£16 ea. Carr. £3.25

ROBAND Square Wave Invertors type EPV 50/ 100. Provides
115/230V r.m.s. Square Wave from 12V Output frequency
S50HZ. Output Power 100 Watts. Size 32X 3%2X4% approx
BRAND NEW at “%’'Manufacturers’ Price

ONLY £50 each P&P €2

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
€£3.25ea.

* TRANSISTORS /DIODES/
RECTIFIERS, ETCx

Guranteed all full spec. devices. Manufacturers” Markings

At Spea

BC147. 2N3707; BC172B; BC2518; BC348B; BC171A/B:
BC413; D10; BAX15; INS37. BA102BE. B8ZX83: 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--40p ea. TIP31B 12p ea. BFYS1 — 12p ea
2N5293 — 16pea 8YZ1015pea

TBASB0CO £2 ea. 1N4436T-TO3 Flat Mount 10A 200piv £1
ea. 2N5897 with 2N5881 Motorola 150W Comp pair £2.
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 4%in. x 3in x

1%in 50p ea. P&P 75p
Texas 8ridge Rectifier 55805-50V 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.

Tetequipment S52 £10 ea; D51 £15 ea; S42 £10 ea: D53A
£20 ea;: D52 £15 ea. S31 £10 ea. Bradley 200 £85 ea;
Advance 0S3000 £85 ea; GEC types 924E£17.50 ea; 14968
£75 ea; Brimar D13-51HG £65 ea. D10-210GH /32 £40 ea,
D13-46GM £35 ga

NOT BOXED — NEW — WARRANTED. Telefunken D14
131 replacement tor Solartron CD 1740, Cossor CDU150. S E
Labs SM 112 and GEC/MOV 1474 at £55 ea

BUILD YOUR OWN BUS

Approx. 12 metre multiway ribbon cable terminated each end
with a 50-way female edge connector. Takes Q.1 printed circuit
board, £2 ea P&P 75p

TELEPHONES. Post Office style 746 Black or two-tone £6.50
ea Modern style 706 Black or two-tone grey £4.50 ea. P&P
Al

HANDSETS 706 styie £1.75 each. Older style £1. P&P 75p
TELEPHONE EXCHANGES. EG 15-way automatic exchange
only from £95.

74500 12p 74510  S5p 74H51  7p
7401 sp, 7417  14p 7453 5p
74502 12p 74538 10p 74H74 12p
74804 12p 7451 Sp 74574 12p
MC4028 60p. MC7441 40p 7402 12p

SN15B62N 4p ea

75325 — Memory Core Drivers 600ma capabitity 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 £275.

DON'T FORGET YOUR MANUALS
S.A.E. WITH REQUIREMENTS

NOW-—INCREASE AREA GIVEN TO
PICK-A-PACK AT 50p per Ib

Larger volume of new components you can't afford to miss

A SUPERIOR KEYBOARD Size 3x 2% x 2 highwith 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

Smatl TELESCOPIC AERIAL extending to 22%2
base 40p ea. P&P 20p

Small Black SUCKER FEET — always useful 10 for 50p.
MERCURY SWITCHES. Heavy duty with lever & flyleads 20p

with swivel

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
P&P 75p
HONEYWELL HUMIDITY CONTROLLERS 25p ea. P&P
25p

SPRAGUE 100mid + 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-12V. 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
30

square (like muffins) 115V £5 ea

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. £2.45 ea. P&P ©£1.50

SNAIL BLOWER 110V AC 500 MA Brand new by Airflow
Developments. Quiet and very good looking. £2.50 ea. P&P
LA

POTTER & BRUMFIELD 18-48V DC Relay. 3 pole c/o0
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
1% x7/16 x7/16 at25pea. P&P 10p
ROTRON CENTAUR FANS.Size4.5 x4.5 x156
blade. £4 ea. P&P 75p

MIN. PLUG-IN type RELAYS. Plastic covers, 2-polec/o 24V
25pea P&P 15p

CROUZET/MURTEN SCHWEIZ MOTORS. 110V'50HZ 4
rpm. Gear box can be removed 75p ea. P&P 75p

FRAMCO MOTORS. 115 50HZ. tnput single phase, 1/12th
HP 1.450 rpm; on silent mount. As new. £2.75 ea. P&P
£1.75.

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 €£18ep P&P L2

MAGNET DEVICES. Plug-in RELAYS 240V AC. 3-polec/o
Heavy duty 10 amp. Complete with base. BRAND NEW
EQUIPMENT NOT USED. 3 on sub assembly £2.50. P&P <1 or
£1.25¢ea. P&P 45p.

SMALL MAINS TRANSFORMER 240V Pri
sec 60x40x 42mm.50p ea. P&P 75p

G.1. BRIDGE RECTIFIER type WO1 (ideal for above) 17p ea
FAIRCHILD FND10 7 segment display 0.15, Red, Common
cathode 65p ea. P&P 15p. Info supplied

MULLARD TUNER MODULES — with data

LP1171 combined AM/FM IF strip 10 7MHZ £3.50 ea
LP1179 FM front end with AM tuning and 87 4MHZ to
104 5MHZ tuning. 10.7MHZ IF £3.50 ea. P&P 50p each
unit The Pair £5.75. P&P 75p

POWER UNIT MODULE containing 2 small, 3 med. & 1
large fernte cores. 3-TO3 power transistors, caps. resistors,
high powered diodes. 9 transistors. 3 min. fuse holders, etc
£1.50 ea P&P <1 25

GENERAL ELECTRIC OPTO-ISOLATORS type H15VX504
65p ea P&P 15p. 10 for £5. P&P €1

MINIATURE REED SWITCHES 9p ea P&P 15p

ROTARY SWITCHES 250V 10A 10pca. 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 c/o with § secs. delay at 48V increasing with
voltage reduction. Timing can be altered by changing vaiue 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 44 x 2'2 Output pair of
TIP31s. Circuit supplied £1.50 ea P&P 30p

DIGITAL 24 HOUR CLOCK with builtin alarm as used in
8RAUN Digital Clocks Silent running. Large illuminated
Numerals. AC Mains Size 6% x 2% x 2%. ONLY £4.25 ea
P&P 50p

BROOKE CROMPTON & PARKINSON extractor fan
assembly 115V operation £1 ea. P&P £2. OR TWO for £1.50.
P&P £3.25

115V 5

12V 100MA

VARIACS - ex-eqy o Yo LG O i
style £22 ea. 15 amp £35 ea; 20 amp £45 ea. 3 Phase variacs
available — piease enquire

A LARGE QUANTITY OF MISCELLANEOUS TEST GEAR — CHASSIS UNITS, ETC.. ON VIEW AT LOW COST

[

Open 9 a.m. to 5.30 p.m. Monday to Saturday

YCEH LTMEAD | T

7/9 AFTHUB RQAD, READING, BERKS (rear Technical College, King’'s Road). Tel: Reading 582605

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 * 12z % VAT, otherwise 8%
Official Orders Welcomed. Gov./ Educational Depts., Authorities, etc., otherwise Cash with Order.




FEATURE

A TECHNICAL

MEMORANDUM

By Simian

DURING THE LAST FEW weeks some valuable research
work has been incorporated into BS| 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 ldiots (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-
nigue 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
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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 fiddlef 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 £2,000
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 arcund 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. EN
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SECOND GENERATION

INDUCTION
BALANCE

METAL
DETECTOR
DESIGNED SPECIALLY

FOR THE HOME /
CONSTRUCTOR /

EASY 7
TO &
BUILD A
4

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 tully assembled and
adjusted for you.

@ Automatically rejects ground effect

Uses include:

» Treasure hunting — it's amazing what you
c¢an find in the garden or on the beach.

* Finding lost metallic items.

* Locating waterpipes and cables under
tioorboards on in walls.

* Checking old timber for nails before cut-
ting, etc.. efc., etc., etc.

NON-SUBSCRIBERS
START HERE

i
. THE DEPARTMENT STORE:
THE CORNER SHOP. | . "MAGAZINES ? THAT'S JUST
“SORRY MATE, THE ~ BEHIND COSMETICS. NO,
ggquﬁswso YOURY ' | i

; ’&E:fm S
ANOTHER CORNER SHOP:

. “SORRY, SOLD QUT

HAVE YOU TRIED THE
CORNER SHOP UP THE
ROAD?"

| A MAGAZINE STAND:
“WE'VE RUN OUT,

¢ BUTICAN GIVE YOU
~ 'CAMPING NEWS'...?"

POSTAL SUBSCRIPTION
TOETI

KIT - COMPLETE WITH PRE -
ASSEMBLED SEARCH COILS

£16.50

|Plus £1-00p&p Plus £1-32 VAT

{ASSEMBLED & TESTED

£22.50

Plus £1-00p&p Plus £1-80 VAT
Send sae for free components stocklist

Communication Measurement Ltd
15 MALLINSON OVAL. HARROGATE YORKS.
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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 ET!
Subscriptions and keep it separate from any other services
you want at the same time.

ETI Subscription Service
Electronics Today International
25-27 Oxford Street, London W1R 1RF
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Readers’ Circuits

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
t amplifier.

Q! " C2
2N 1184 470n
D ] > OUTPUT
LS 1 |
(MICROPHONE) gp
t—= C1 1tJ44 R1 R2
: g\‘, 30p 470K 27K
L] =
~ COMMON
SW1 ‘ ° " GROUND

Speed Alarm

D. lan

Itis 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 4V 7.
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-

+12Vo—l_\/\/\»

R1
1K

RS
10M

C2 08
100n  IN914

1C1

CD4OVIAE

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 17% 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
(150 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
R&%
220R

LSt
R7 35R MIN
22K

01 e 07 3L R
9vf o *D3¥v7*06 IN91L A 100n = 47K
ov {100 | -t .
R2
2K2 J
AA%:

Tech-Tips is an idéas forum and.is not aimed at the beginner. We regret we cannot answer
queries on these items.

ETl 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 W1R 1RF
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7400 10p| 7460 12p|74137 90p|74195 50p| 4055 130p | CA3140 60p(LM 3309 N  65p [TBA4B0Q
7401 10p| 7470 25p|74138 100p|74196 50p| 4056 120p | LF 356 80p|MC1310P 140p |TBA 5200
7402  10p| 7472 20p|74141 50p|74197 50p| 4060 100p | LF357 80p MC1312P 150p |TBA5300Q
7403  10p| 7473 25p|74142 180p|74198 100p| 4066 35p | LM211H  250p|MC1314P 190p [TBA 540
7404  12p|7474 25p|74143 270p|74199 100p| 4069 12p | LM300TRS 170p/MC1315P 230p |TBA5500Q
7405 12p|7475 25p|74144 270p|74293 90p| 4070 12p | LM301 AN 30p| MK 50398 650p |TBA 560C
7406 25p|7476 25p|74145 55p|74L500 18p| 4071 12p | LM 304 200p| MM 5314 380p |TBA 641 A1
7407 25p|7480 40p|74147 100p|745112 80p| 4072 12p | LM 307N 65p| MM 5316  480p [TBA 700
7408 12p|7481 85p|74148 90p| CMOS | 4081 12p | LM308TO5 100p NES529K  150p (TBA720Q
7409 12p|7482 75p|74150 65p|4000 12p| 4082 12p LM 308 DIL  100p| NE 555 25p |TBA 750 Q
7410  12p|7483  75p|74151 45p|4001 12p| 4093 70p | LM309K  100p NE 556 90p [TBA 800
7411 15p| 7484 70p|74153 45p|4002 12p| 4510 60p | LM310TO5 150p| NES62B  400p |TBABI1O
7412 15p| 7485 60p|74154 70p|4006 80p| 4511 70p | LM 311705 150p| SAD 1024 1500p | TBA 820
7413  25p|7486 25p(74155 45p|4007 14p| 4516 65p | LM317K  325p/SLY178B 650p (TBAS20Q
7414  45p|7489 130p|74156 45p (4009 30p| 4518 65p | LM324 70p| SN 76003 N 150p | TCA 270Q
7416  25p|7490 25p(74157 45p[4011  12p| 4520 65p | LM 339 60p| SN 76013 N 110p |TCA 270 S
7417 25p|7491 40p|74160 55p [4012 12p| 4528 80p | LM348N 90p| SN 76013 ND 125p | TCA 760
7420 12p|7492 35p|74161 55p 4013 30p| 4583 70p | LM 380 60p| SN 76023 N 110p | TCA 4500 A
7421  20p|7493 30p|74162 55p |4015 50p LINEAR LM 381N 90p| SN 76023 ND 125p | TDA 1008
7422 15p| 7494 70p|74163 55p |4016 30p|AY3 8500 a50p LM 382 90p| SN 76033 N 150p |TDA 1034
7423 20p|7495 45p|74164 60p [4017  50p|ca 3039  70p|-M 391 180p| SN 7627 N 160p | TDA 2002
7425 20p|7496 45p|74165 60p |4018  55p|CA 3046  60p|-M 92 25p} SN 76228 N 180p | TDA 2020
7426 22p|7497 120p|74166 75p [4019  40p|ca 3060 225p|tM 709C 40p|SN 76660 N 75p |TL 084
7427 22p| 74100 80p|74167 160p (4020  50p|cA 3065 200p LM 710705 60p|TAA 300 100p | XR 320
7428 25p 174104 40p|74170 100p |4022 50p|CA 3076 250pLM 710DIL 65p| TAA 350 190p | XR 2206
7430 12p|74105 40p|74173 80p (4023 12p|CA3080  75p|-M 7237105 40p|TAA 550 35p | XR 2207
7432 20p|74107 25p|74174 60p 4024 40p|cA 3084 250p|-M723DIL  40p|TAAS70 220p | XR 2208
7433 28p|74108 100p| 74175 60p |4025 12pica 3085  85p|-M 733 120p [TAA661B  140p |XR 2216
7437  20p|74166 75p|74176 50p (4026 80p|ca 3086  60p|-M 741 20p|TAA 700 350p |XR 2567
7438 20p|74109 25p|74177 50p|4027 30pica 3088 190p|-M 748 40p | TAA 790 350p |[XR 4136
7440 12p|74118 75p|74178 75p|4028 45p|cA 3089 160p LM 1303 N 100p|TAD 100 150p [ XR 4202
7441 45p (74120 80p|74179 120p |4029  50p|Ca 3090A0360p |-V 1458 100p |TAD 110 130p [XR 4212
7442 40p|74121 25p|74180 90p (4030  30p|cA 3123 E 130p |-M 3080 75p|TBA 120 S 60p |XR 4739
7443 60p |74122 35p| 74181 130p [4032  80p|CA 3130 100p |-M 3900 55p[TBA 120T  85p|ZN 414
;33‘% 60p 74123 40p| 74182 50p|4033 100p IN 4148 Diodes by ITT/Texas, 100 for £1.50

65p | 74125 35p|74184 120p|4040  60p Static Ram 2102 1024 X 1 bit 450 nano sec, £1.00 each
7446 50p|74126 35p| 74185 100p|4043 60p 2112 256 %4 bit 450 nano sec, £2.50
7447 50p |74128 60p|74188 320p|4046 90 i ) - [

P P P P Murata Ultrasonic Transducers 40kHz, £2.00 each; £3.50 pair
7448 50p | 74130 120p| 74190 70p|4047 80p All prices include post and VAT
7450  12p (74131 90p| 74191 70p|4048 50p
;jg; :g:: ;3:3% ggp ;3:3% ggp 383(? zzgp ' 306 ST. PAULS ROAD, HI&HBURYCORNER LONDON,N.1.TEL.01-226 1489
p ] ! , " N.1.TEL. 01-

7454 12p|74136 80p| 74194 55p|4054 100p e sk

200p
200p
200p
200p
250p
250p
250p
180p
225p
200p

80p
100p
100p
280p
220p
220p
300p
450p
350p
450p
300p
300p
120p
250p
450p
450p
600p
650p
250p
150p
150p
150p
150p
100p

2

FIRST GRADE DEVICES by MAJOR MANUFACTURERS

OF POPULAR ITEMS SELECTED

Please add VAT to total

Please add Ins. P&P 54p

ABOVE OFFER VALID ONLY FOR
CHQ./P.0./CASH WITH ORDER.

» Special Xmas Off *
pecm s er- FOR REGULAR REQUIREMENTS
TEXAS TTlLs CM
21 STAR OFFER VOLTAGE REGULATORS
L 7400 10p | 74123 32p | 4009 30p PLAST'C To 220
7402 11p | 74141 45p| 4011  13p 241 atns o . -
7404 12p | 74151 36p| 4013  30p 8 pin DL 16p ,, o . 1 Amp —ve
7408 13p 74153 36p| 4016 28p | 995 8 pin DIL 20p | "5, " 5505 s 5V 7905 55
7410 11p | 74154 60p| 4017 48p | 324 14 pin DIL 45p | 45y 7812 552 12V 7912 e
7413 22p | 74157 36p| 4024 40p | 3140 8 pin DIL 36p | 15v 7815 55 2
7414 36p | 74160 45p| 4046 85p | 3080 8 pin DIL 60p AL °5p
7420 11p | 74164 A45p| 4049 27p 1458 8 pin DIL 36p 100mA-TOS2 (+ve) 5V, 12V, 15V 25p
7430 11p | 74190 45p 4510 59p LM380N 14 piﬂ DIL Gsp 100mA-TO92 (—ve) 5V, 15V 50p
7441 45p | 74192 45p| 4518 58p 78HO5KC 5Amp/ 5Volts TO-3 550p
7442 32p | 74193 45p|4528 52p
7447 40p | 74196 48p
7474 22p
7475 25p : LOW PROFILE SOCKETS OPTO DEVICES
Full 74, 74LS, CMOS & Memories . "
7486 zop on offer list . . LEDS: 0.2" Red 14p. Green 16p. TIL209 10p.
7490 24p : 8Pin .9 1BPin 20p 24Pin 27p
7493  24p | 21022 450 ns - 14Pin 10p 20Pin 22p 28 Pin 35p | DISPLAYS: FND 357 0.37% 100p RedC.C.
7496 36p | 2102LF 350 n§  110p 16Pin 11p  22Pin 25p -40Pin 43p TI3217322 obn 1100 Red EAsCC
74121 240 AY-5-1013 UART 350p
Please send SAE for Minimum order £10 exc. VAT

We stress _the fact Fhat we are complete special offer .
totally quality conscious and do lists DISCOUNTS 10% on orders over £50
not offer sub-standard or QUAUTY***** 156% on orders over £100
rebranded products for sale. & SERVICE STLSESE :

OFFER CLOSES ON FEBRUARY 15, 1979

TECHNOMATIC LTD. (ETI)
17 BURNLEY ROAD

LONDON, NW10
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Readers’ Circuits

’ +7V
R3 R7
330R M
——= TRIGGER OUTPUT.
ﬂf]z% Lf 7o, ce R6 , 1C3 cs 1C3
BOTTOM OF TOP OF ) 1
KEYBOARD [~ [xeveoaro 10n 39K 1, C04001 3 | Y Cbaoon
—+)Y i 8
F 4
R2 ~C3 RS
15K T 10K 6K8
B S -1
;e
/l'coz.ous i3 IC2
CA3140
e © ‘
' »—+ DYNAMIC FUNCTION OUTPUT.
Rl i.m cz_.!_
2K2 TIOp 47nT
ov
LOWILEAKAGE
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 (R, C,) controlled by
the keyboard switches, a buffer
amplifier and monostable (Q, IC;) and
a sample/hold circuit (IC,, C, IC,).

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
C, discharges through R,. 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 (IC,) to close allowing
C,to charge up to the voltage on C, at
that time. After this, the voltage is
stored on C,, the output being buff-
ered by IC,. Since the input imped-
ance of IC is ~ 1.5X10'2 ohms the
delay time of C, 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 assemblies should be made

| the same.

FS1

(OPTIONAL)

01
FROM PSU.

TO LOGIC CIRCUIT
UNDER POWER:

Overvoltage Protection for
Logic

E. Parr

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
circuitis 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

10 TTL chips.

Zener diode ZD1 senses the sup-
ply. and shbuld 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 n
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

‘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.
£104

R.R.P £130

v

FKO09 NEW FHOO3

RR.P €135 R.R.P £55 RR P £165
£104 £44 £125

BORIS Communicating Chess Computer One o! the
world's most advanced portable chess games. NO TV

required. £1 99

CASIO rreer Spare batteries worth up to £1 95 with
calculators below. (On request with order)

NEW FBO1)

QL-10 CIGARETTE
LIGHTER/CALCULATING
ALARM CLOCK

Soft piezoelectric system gas lighter. 6-digit
LCD clock, = 15 seconds/month. Per
manently prog. calendar (1901-2099). Two
alarms plus countdown alarm / timer. Dual time
zone. Calculator. with time/date calculations
K. %. %2 X 2% X 4 inches. 3.60z. 18 months

1 battery. Pouch
Prov. price £ 3 9 . 9 5

{RONSON electronic lighters. 10 % off)

AQ-1000 CALCULATING
ALARM CLOCK PLUS
3-WAY STOPWATCH

Hours, minutes, seconds. am/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
year batteries, + 20 secs/month

Yo X 2% X 4%in

RRP £26.95
Our Price £21 .95

CQ-81 CALCULATING ALARM CLOCK. Plus 2 Atarm/
Timers. 24 hour alarm and alarm /timers. 6 digit LCD clock
One year battery life. 1% X 2% X 5 inches.
(RRP £22.95)

£17.95

€Q-2. Special Otfer. Clock, caiendar. 4 alarms, stopwaich

Time/ Date calculator. (R.R P £39.95) £16.50
The INCREDIBLE FX-8000. 41 scfunct. 1,100 sec
stopwatch. 2 X 5 alarm/timers. (£35.95) £29.95
MINI CARD CALCULATORS = X 32 X 2% ins

LC-78. Full memory. v K £16.95
FX-48 Math. Card. Full Scientific with S.0 £19.95

$7-24 Card Time. 24-hour stopwatch {or clock). 2 Alarm
£19.95

Timers, Calculator as LC-78
ALL Casio scientifics. Lowest prices
S$T-1. Four way stopwatch

OPTIM Coronet 600
Cartridges from €9.95

FAIRCHILD TIMEBAND Grandstand £119.95
Cartridges trom £12 6D
ATARI Video Computer System £169.95

The very best availabie to date!
Cartridges from £14.95

* SPECIAL INTRODUCTORY OFFER

TWO FREE extra cartridges worth £29.90 with Awar
WATCH BATTERIES 65p each D.L.Y. KIT 35p

*
STAR BUY

Just announced
CASIO 46CS-278B

THIS MONTH'S
ALARM/

; CHRONOGRAPH

i 6 digits. Hrs, mins, secs
\g AM/PM and day; and

3\ day. date, month, year

)| Optional 12 or 24 hr

{

CHRONO

Net, |

a:d l?t)and 2nd ) clock. 24 hrs. alarm

place times fron Optional hourly
Chime

1/100 second to 6 hours
Stainless steel case 7.8mm thick
Mineral glass tace Water -
resistant to 100 feet. 12 months +
battery life. Available soon

Prov. price £7495

CASIO PQ-7

TRAVEL ALARM CLOCK

Battery-powered quartz alarm clock with repeat feature
Countdown alarm/tumer. 1/ 10 second stopwatch. Constant
LC Display Nightlight. 1 year batteries. 4% X 1% X % inch
1 60z. For car, caravan or boat. (£24.95) £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 (£28.95)

£22.95

THE INCREDIBLE
FX-8000

43 Scientific funct. 1/100th
sec Stopwatch. Five Alarm/
Timers, sequentional (selt
clearing) or repeat. 2 level paren-
thesis Memory Deg. Rad Gra
Standard deviations Fractions

Sexagesimat. Rect Polar convert
LCD 1300 hr batteries "a x 2% x
5% 270z
RRP <35 95
£29.95

LADIES' LCD WATCHES
5 functions. backlight. Gold or Silver finish (please
specify).

Dress Watch. Round. Milanese bracelet
Cocktail Watches. integral bracelet. 3 styles

L
. 84 ,
’L3

L1 £14,95
£18.95

2 o

S
o
L2

L1

CASIO LADIES’ LCD WATCHES

L4

7 + 2 functions
27CL-158B
Round (Left)
(€35.95)

£29.95

27CL-178B
Stopwatch
(£49.95)

£39.95

Send 25p for our illustrated catalogue Price include VAT and
P&P. Send your cheque, PO or phone your credit card no

TEMPUS

96

Cambridge CB1 1EH. Tel. 0223 312866

CASIO QUALITY

All CASIO watches have a calendar display, night illumina-
tion, mineral glass and stainless steel cases, water resistant 1o
100 ft {except sports watches — 66 )

SPORTS WATCHES
F-100

Left, 9.45 mm
(£29.95)

£24.95

52QS-148
Right 8 mm
(£44.95)

£34.95

Up to 25 functions. Net, lap and first and second place
times to 1/100th sec. F-100. Resin case. strap 52QS-14B
$/8 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 31 QR-20B)
' & 310R-20B Left. 4 digit
{£35.95)

£29.95

51QR-19B. 6
(€44 .95).

£34.95

digit

6 DIGIT WATCHES (except Sports and Alarm). Hours,
minutes, seconds. day OR Hours, minutes, date, day. ten
seconds. seconds by flash. Day, date. month. year. Select-
able 12 hour {with am/pm) or 24 hour clock

54QS-168
Left, 6 digit
(£4995

£39.95

54QS-158
6 digit
(£64 95)

£44.95 i

CHRONOGRAPH. 6 digits as above, with stopwatch
measuring net, lap and 1st & 2nd piace times from 1/100
sec to 6 hrs. Dual time facility

@'% 45CS.-228

Chronograph

- A Left. Bdigit (£69.95)
i £54.95

, } 29cs-118 1
¥ Worid Time (€84.95) ¢
s

- £69.95

WORI.D TIME WATCH. The time in ten capitals pius one
optional time. Instant summertime correction. Hrs, mins, 10
secs. secs by flash. Perpetual calendar, day. date. month
Running digital seconds dispiay

ALARM WATCHES

25CR-16B
Round (£74.95)

£54.95

25CS-168B
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-188 | %
Left 4 digit (€74 95) s 1

i
£59.95 :

49CS-258 | !
6 digit (284 95) ; . - i
£69.95 === k.
%"‘.—l‘!ﬁrﬁ‘; k- :

Not illusirated 53CS-198. 4 digit Karrel shaped. £64.95.

49CS-24B. 6 digit {£79 95) £64.95. 53CGS-17L Gold

plated. on strap (C84.95) £69.95.

Dept. ETI, Talk of the Town
19/21 Fitzroy Street
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____Readers’ Circuits

% f\,/.ﬂ —O
RV1 SW1 +9V
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7 ca D1&2 ARE BY 100
500n
-[- 600V
Cc3
50n
-I- * ANODE
+ R1
==cC1 L — GEIGER TUBE
oy ; CV2249
12v +
A -
D1 T (5:30,. ¢ — CATHODE
600V ‘
{ l cé CRYSTAL
a1 50n EARPIECE
R2
™
-9V
5 < > -O
Geiger Counter
A. Wheatley * 0+5V
Although the circuit is imexpensive
and simple it is just as sensitive as ﬁozK IcH
many commercial devices. Thg = =T 5 NG
important part is the geiger tube an p z 6
this wil probably cost about £1.90. It 330K %;éf 74123
needs a high voltage supply which, in C
this case consists of Q1 and its 1y a
associated components. The trans- 5 l
former is a low current 250V 9-0-9 INPUT f”fN
and is connected in reverse. The
secondary is connected into a Hartley . ~0 0V
oscillator, the base bias being pro-
vided by R1. 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 Cuts Above
and C5. This also rectifies it and
smooths it. It is very important that B. Houseley
C4 and especially C5 are of good
quality and have low leakage. RV1 The circuit here is an improved ver-
should be set so that each click heard sion of the original cuts encoder. If Q1
is a nice clean one because over a is preceded by a high impedance
certain voltage all that will be heard is buffer, quite low signal levels can be
a continuous buzz. The high voltage accommodated successfully — and
section is perfectly safe although if still trigger the 74123. A 74C02 or a
touched it wili give a slight shock. This 7402 was found to trigger only un-
is unpleasamt but quite harmless reliably in this circuit
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requlred Only 90p with Data and circitits

| Smoke and Gas D . This
beaun'ully made unit uses quality com-
ponents on fibreglass board. encased in
heavy duty, domed diecast box, 3%z diam.
x 1% high. LED. indicator, TGS 105 plug
insensor, 24v, or 12v by altering 3 resistors,
will drive relay or lamp. deal for caravans,
boats. kitchens, etc.. etc. €6.45 with circuit
and data. Suitable relay for above €1, state
voltage
Miniature Vemitron” FM4 10.7MHz cer-
amic filters Data and cnrcuns 20p.
J; each, 3 for £1

Crystal earpieces with lea
40p each, 3 for €1
Magnetic earpieces with lead and plug
25p each § for €1
Ultrasonic transducers transmitter and
receiver, 14mm diam 40 kcs.
€4.25 pér pair
4 aluminium boxes 128 x 44 x 38mm, ideal
for signal injectors, etc €1.00
100 miniature reed switches, ideal for
burglar alarms, model railways, etc  €3.30
6.6-pole 12 volt reed relays on board
€245
High quality computer panels smothered in
top-grade components
ibs €4.75
10lbs. £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 B for €1
Miniature edgewise panel mounting
level meters 200ua F.S.D. 90p
300 mixed resistors V2 & Y watt €1.50

300 modern mixed caps most types £3.30
100 mixed electrolytics €2.20
300 mixed printed circuit components

€

300 mixed printed circuit resistors £1.00
100 high-wattage resistors, W.W.. etc
_£220
20 assorted VDRs and thermistors €120
25 assorted presets, skeleton. etc. £1.20
25 assorted pots and presets €1.50
150 mixed 1- and 2-watt resistors £1.50
100k varicap pots, can be banked side by
side, very compact 10 for €1
100 mixed modern miniature ceramic and
plate caps €1.20

e
THIS MONTH'S SPECIAL OFFER

“Motorola Audio Amplifier Twatt 1.C.""
1 watt plus into B-16 (. 9-16V. 10-400 MV sensitivity. Short circuit proof. no heatsink

Don’'t let your environment dehydrate
you,, BUY OUR “"HONEYWELL
‘HUMIDITY CONTROLLER’’. Membrane
actuated. adjustable by % shaft. Ideal for
greenhouses. offices. centrally heated
homes. etc. 3.75A contacts at 250V. Build
Humidifiers or dehydration alarms with this
novel gadget at a fraction of original cost. €1
each, 3 for €2.50

Semiconductor Bargains

1000 Mixed Diodes, mostly unmarked,
similarto IN4148 etc, 70% okay €1.50

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 £4.95.

200 transistors as above and inciuding
2N3055. AC128, BD131, BFY50, only
£9.95,

ITT 25kV ctv eht triplers for Decca "‘Brad-
ford: chassis brand new €2.50. 5 for €10

BD131 4 for £1.00
SN76115N (equivatent MC 1310) 50p
TBA 120A 50p
BF 200 6-€1 BFZN4 12— €1
BC 212 j0—£1 BC 148 12-€1
BC 154 12-€1

Deluxe Fibre Glass Printed
Circuit Etching Kits
Includes 150 sq. ins. copper clad f/g board.
1b ferric chloride. 1 dalo eich resist pen
abrasive cleaner, 2 mini drill bits, etch tray

and instructions Oniy £5.30
150 sq. ns. fibre glass board £2.00
Dalo pen 90p
11b. ferric chloride to mil spec £1.25
5ibs ferric chloride to mil spec £5.00
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

BUILT

£247.50
+ VAT

NASCOM 1

PERSONAL COMPUTER

KIT

Texas 1.C. Sockets

Low Profile

Packs of 10
8pin 110 22 pin
14 pin  1.20 24 pin
16 pin 28 pin
18 pin 40 pin
20 pin

BC172
0C28/35/36
80133

8D 135/6/7/8
80D 139/40
87106

BU126

BU 204/5

TBA 800 Amp 1.C
P.C.B. Pushbutton
Micro movement

Minimum order =1

1/12 Scele R/ C Elsctric Car
it

T

Just add Porsche or
two channet Escort
RIC £44.87 oy

Plasma Dispiay

Switch

4 Digit Atarm Clock chip and
display G) CK3000 i.C. +
£4.90

Microminiature Mercury Tilt
£1.00

12-digit Calculator Chip
Mostek 5012 4 Function

MERRY CHRISTMAS
and
HAPPY NEW YEAR

__Fewonly @ £2.50 + Spsiamp _|

£197.50
+ VAT
DETECTORS
BFO ALT3 £13.95
BFO 898 £9.95
18 89N £29.95°

* Fealures Speaker Meter
Telescopic Stem. Volume Con-
trol. Tuning Control, Induction
Balance at BFO price Compiete
with Batlery and Ear Piece

BRISTLE DARTBOARD
Only £9.95 + 71 00 P&P
LOOKI!

8500 based TV Games £3.50.
All work but have chip faults

Chaess sets from £7.3C

All prices include P&P & VAT unless shown

(Nustrated List
of Chess Sets

and Boards
Send 15p

N.I1.C. MODELS

27 Sidney Road on:i_on N22 4LT

otherwise

Please allow
upto 21 days
for delivery.

TYPE 401A €138 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

COST EFFECTIVE FREQUENCY
GOUNTERS

Frequency range 4Hz-32ZMHz

Sensitivity 10my

Stability 1in 108 {unovened)

Neon numerical indicators
Average or standard period facility
Two Tone Blue Case

Start/ Stop option

R.C.S. ELEGCTRONICS

6 Wolsey Road, Ashford, Middx.

Tel: Ashford 53661
{Postal Code TW15 2RB)

HOW TO ORDER:
The new red ETI
medium or small
postage and packing.

Send cheques/POs to:

ETI Tee Shirts
25-27 Oxford Street
London WIR IRF

BIDIREGTIONAL
TEE-SHIRTS

FROM ETI

tee-shirts are available in large,
size for only £2.00 inclusive of

2 cecnyRONICS

¥
AT

T

(ETI staff conference)

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

ount. 4

directions at once!
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GEARED MOTORS

H []
VARIABLE VOLTAGE TRANSFORMERS 151 ins 1O B8 i g

spht motor se power C
INPUT 230 v. A.C. 50/ 60 rated. Totally enclosed. Fan cooled. In-line gearbox

Dy, OUTPUT VARIABLE 0/260v. A.C. Length 250mm. Dia, 135mm. Spindie Dia. 15 5mm &

WHY PAY MORE?!

MULTY RANGE METERS Type MF15A.

L Length 115mm, ex-equipment tested £12.00 Post ¥
AC/DC volts 10 50 250, 500. 1000. Ma BRANDIN EV {AITYpes 150 (£14.58 inc, VAT & P). Suitable transformer W
0-5.0-10. 0-100. Sensitivity 2000V. 24 ranges. 200W (1 Amp) fitted A/C 330/ 240 vol £8.00 Post 75p (£9.45 nc. VAT & P)
dimensions 133 X 93 x 46mm. Price £7.00 pius votmeter ........... £14.50 R&T .
50p P&P (£8.10 inc. VAT & P) 0.5 KVA (Max. 2V2 Amp) .. £17.00
1 KVA (Max. 5Amp) ..... £22.50 GEARED MOTORS
TRIAC. 2KVA (Max. 10 Amp) . ... :Z;gg p.m.. 20ib. inch 115v a.c_ Reversible motor
Raytheon tag symmetricai Triac. Type Tag 250/500v 10 amp 500 piv 3 KVA (Max. 15 Amp) . ... - p.m. 10 Ib. inch. 115v a.c Reversible motor
Glass passivated plastic triac. Swiss precision product for long term 5 KVA (Max. 25 Amp) .... £74.00 BotH types similar to above drawing. Price elther type £4.76 + 75p
reliabstity £1.25 P&P 10p (£1.46 inc. VAT & P) (inclusive of date and Carriage extra 10 KVA (Max. 50 Amp) ... £168.00 P&P (£5.94 inc. VAT + P&P}
application sheet). Suitable Diac 22p. ) ... £260.00 lied with for 240vac £7.25 + P&P ©1
17 KVA {Max. 75 Amp) (€8.91 inc VAT + P&P)
NMS
0 to 60 MINUTES CLOCKWORK TIMER. LY TRANSFORMERS = ' e var
Double pole 15 amp 230AC. Contacts (no dial), €1.50. P&P 30p (€1.84 § C10v15vat 3amp. (ex new equip) £2.50 pES2EInCRV AT
ine VAT & P) N M'S 13-0-13v at ) amp €2.50 P&P 50p (£3.24 inc VAT) FRACMO MOTOR
25-0-25v at 2% amp. £4.50 P&P 75p (£5.67 inc. VAT & P)
' 0-4v/6v/24v/32v at 12 amp. £15. o%gw 3} 50((:17 82 inc VAT &P) 56rpm 50Ibs inch Z4UVAL reversible, 0.7 amp
0 6v/ 12vat 20 amp £13.50 P&P 1.50 (nc. VAT £16.20) sharplength 35mm. dia. 16mm, weight 6 kilos

M};’;‘,ﬁl‘gﬁ,ﬂy 1%”!:&'1”‘ 30p. total 0 -12v at 20 amp. or 0-24v at 10 amp £12.00 P&P 1 50 (£14.58 inc 600 grams. Price £15.00 P&P ©1.50 (£17.82).
VAT £5.72. Min quantity 10. N.M.S VAT & P) M5

0-6v/12val t0amp £8.25 PAP ©1.25 (inc VAT £10.26

)
0.6v/12v/ 17v/ 18v/20v at 20 amp €18.50 P&P ©1 50 (€19.44 inc
VAT & P)
©.10v/17v/18v at 10 amp £10.00 pbp <1 40 inc VAT £12.31) PARVALUX MOTOR TYPE S.D.2

Other ty;es in stock; phone for enquines ur send sae for leaflet

230 VOLT AC FAN
ASSEMBLY

Powerful continuously rated AC motor complete
with 5 blade 6% atuminium fan New reduced
price £3.00 P&P 65p (£3.94 inc. VAT & P)
NM.S

12v DC shum 1 30th ph motor Conunuously
rated 4000 rpm_ Price £10.00, P&P 75p (£11.61
ROTARY VACUUM AiR COMPRESSOR mc VAT + P} NM S

& PUMP

Carbon vane oil Iree vacuum pump and compres:
sor Approx. 20 inch vacuum_ 10 PSi at 79 CFM
Powered by 110V a.c 1.8 amp Parvalux motor
fitted with additional shaft at rear. suitable light

21-WAY SELECTOR

R.P M synchronous, brand new €2.90, P&P 30p (£3.46 inc. VAT}

g:ROUZET 230V A.C.
N

SWITCH with reset coil loads. Inc. capacitor £14.00 P&P 1,50 (€16.74 DS

Thé ingenious electro mechanical device can be Isv\:“a\/';}:‘;':’s?;)mm for 2307240V 2.c operation

switched up 10 21 positions and can be reset from £5.00 PAP ©1 00 (£6.48 inc VAT L am C|TENCO

any position by energising the reset cdo" NMS FHP motor type C 7333715 2207240V AC 19

Zvong ehasse. Complers wil-tove: Prce £5.50 P reversible motr_ torque 14.5 kg. Gear ratio

P&P 75p (€6.75 inc. VAT & P} N.M S. — = — 144 1. Brand new incl. capacitor. our price
BLOWER/VACUUM PUMP gu ;;5 + £1.25 P&P (£16.74 inc. VAT & P)

VORTE)( BLOWER AND 3 phase A.C. motor 220 250v or 380, 440v. 1,425 rpm ' hp cont .

Direct coupled to William Allday Alcosa carbon vein blower / vacuum
VACUUM UNIT
Dynamically batanced totally enclosed 9
rotor with max  air detivery of 1.5 cubic
metres per min Max. static pressure
600mm W.G Suction or blow from 2
" side-by-side 37mm | D circular apertures
fitted to base of unit. Powerful continuously
rated 115va.c. motor mounted on altoy base /’

pump 0.9 clm B hy Price £22.00 P&P 2 00 (£25.92 inc vat +p) ), REVERSIBLE MOTOR 230V A.C.
N.M

STROBE! STROBE! STROBE!

General Electric 230v A.C. 1.600 rpm. 0.25 amp Complete with
anti-vibration mounting bracket and capacitor 0/A size 1 10mm X
90mm Spindle 5/16 dta. 20mm long. Ex-equipment test £3.00 Post
50p (€£3.78 inc. VAT & Py

'HY-LIGHT STROBE KIT Mk. IV

Latest type Xenon white light tube Solid state uming and thggering : RODENE UNISET

with fixing facilities. Dimensions Length *
4 cicuit 2307240 volt AC operation. Speed adjustable 1-201.p.s

22cm x width 25¢cm x height 25cm

These units are ex equipment but have had minimum use Fully tested
prior 10 despaich Price £12 + <1.50 P&P {£14.58 inc. VAT & P).
Suitable translormer for 230/ 240va.c. £6 + 1 PAP {£7.56 inc. VAT &

Designed for targe rooms. halis, etc. Light output greater than many TYPE 7 1 TiM E R
{so called 4 Joule) sirobes Price £19.00 post £1 {£21.60 inc VAT *
& P). Speciaily designed case and reflector for Hy-Light £8.80 Post

0-60 sec 230V a.c. operation. Incorporating a lapsed time indicator and

P). * 1 00 (£10.58 inc VAT & P) repeat lac;l‘mes A precision motorised timer ideal for process timing
holograp y, welding, mixing. etc. Price £6 P &P 60p. (£7.13 inc. VAT

CENTRIFUGAL BLOWER ﬁ,mmog,tggggrsytt**tt***ﬁ SRS

24V DC Blower Unit M.F.R. USA made 24V DC

FLUORESCENT TUBES

En 40 wart £8.70 (callers only). 2ft. 20 watt £6.20. Post 75p } TERS (N
(€7.51 inc. VAT + P}. (For use ih stan bi-pin fittings.) Mini $2in. 8 o

watt £2.80. Post 38p (£3.40 inc. VAT + P ). 9in, 6 watt £2.25. X Lo sulz (New) — 90mm

Post 35p (£2.81 ine. VAT + P). 6in. 4 wart £2.25. Post 350 W DIAMETER S Y
(£2.81inc VAT 4 P ) A.C. Amp., Type 8212 0.1A_0-5A. 0204 A.C.vo. (LI2Ng

8 amp blower that opemles well on 12V 4 amp
DC producing 30 cu ft min at normal air pressure
Maximum housing dia 1 10mm. depth inc motor
75mm. nozzie length 19mm. dia 22mm . tdeal for
cooling mobile equipment. car, caravan, dtc

£4.50 P&P 75p (£5.67 inc) Complete ballast unit, Either 6 . 8 or 12 tube 230v A C. op W 015V 0-300V. D.C. Amp., Type 65C5.0.2A. 0-10A
sscesscsesscacastscesons £3.50. Post 45p (€4.27 inc. VAT + P.). Also availablefor 12vD.C. - § 2204 0100a 5'(’):-(2""'3'& gc‘lf"yAvUO';‘meﬁlgg?
R w0 A op. £3.50 plus PP 45p (=4 27 inc VAT & P) S0l 3 :
Sl AR i) W) R eI DD (e e 400w UV lamp and ballast complate. £31.50. Post £3. (€37 26 X D.C .. price £5.00+ 50p P&P (£5.94 incl. VAT).

********

£3.75 P&P 75p (inc! VAT £4.86). Other types nc VAT # P) 400w UV iamp only £11.25. Post E1 20{€13 45 * —

available S.A.E for detsils inc. VA
RS IRAXRAA KA KA I A A Ak Akdkhh | VENNER TYPE' ERD TIME
SWITCH ;
M 'NlATURE UNISELECTOR 200,250V AC 30 amp. 2 on/ 2 oft every 24 hrs_ atany
gt SQUAD LIGHT manually pre-set ime. 36-hour spring reserve and day
;'nivv‘;rw;f,: bank (3 non-bridging. 1 homing). £2.50 P&P 35p{£3.08 new conceplion in light amittig device Built 10 highest Electricity Board
com,m Four channels each specification. Price £7.75 P&P 75p (£9.18). A & T
N.M.S capable of handling 750 watts Yo =
—— - = = = o of spotlights or dozens of small mains Iamps Seven programs all speed < f .
MICRO SWITCHES © d plus flash y gving 14 different displays SANGAMO WESTON TIME SWITCH
Sub mun lever m/ switch type MML46, 10 for £2.50. Makes d- ght obsolete @ p elecmcally and mechanically Type $251 200/ 250 V a.c. 2 on 2 off every 24 hours. 20 amps contacts with
Type 3 115M 9067 10 for £2.50 post paid (£2.70 inc VAT noise free overnde switch. diameter 4 x3 price £6.00 P&P 50p (£7.02inc VAT & P)
&P Price only £60.00 pius 75p P&P (£65.61 inc VAT) Alsc available with Solar dial R & T

BF lever operated 20a c/0 mf Unimax USA. 10 for £4.00 S.A.E. {Foolscap) for further details. —-

plus 50p P&P (min order 10) (£4.86 inc. VAT & P) A.C. MAINS TIMER UNIT
D e i R NG S Pavisey o | WIDE RANGE OF DISCO ered n 3 e ek wih 26 amo snt
I s for £2.50. p. Totat i W 1 N
0 NS LIGHTING EQUIPMENT fo 32 ahaad 1o swich o for an ‘engin o
R oolscap} for details i i
...... tme from 10 mins to 6 hrs. then switch oft. An
NEW HEAVY DUTY s additional 60 min audible timer is also incorpo-

rated ldeal ior Tape Recorders. Lights Electric
Blankets etc. Attraclive salin copper finish. Size
135 mm x 130 mm x 60 mm Price £2.25. Post
40p 1To|al inc VAT & Post£2.87).NM S

SOLENOID ‘

Mig by Magnenc Oevices. 240V AC
Operation approx 10tb pull at % {inter
mitant rating). Price £4.00 P&P 60p (£4.96
nc VAT)

XENON FLASH
GUN TUBES

Range of Xenon tubes avaitable from
stock S.AE for tull details

NM.S

$000000000000000000000000000000d0000s ——

Pye Eyther 240V AC Solenoid. Approx 11b pull, Y4’ travel intermitant 1A d DC rel lablé
raung Price £1.00 P&P 20p (£1 30 inc VAT & P) R E LAY Y,V:,ine ::cg: ophoi:"m w"r::a;yns :Zilyaen-
NMS quiries

insulation Testers 500 Volts price in brackets £53.78 (Not £57.78)

240V AC SOLENOID OPERATED _
FLUID VALVE =2

Rated 1 ps. will handle up to 7 p.s.1 Forged brass

Nevs Ceramic construclion, vitreous enames
“embedded winding, heavy duty brush assembly

continuously rated

25 WATT 10. 25, 100. 150. 250, 500. ik. 1.5k ohm £2.40 Post

230/240V A.C. Relays: Arrow, 2c/0 15amp £1.50 (£1.84 inc VAT
&Py

T.EC. opentype3c/o 10amp£1.10 (£1.40 inc. VAT & P}, Omoron or
Keyswitch 1 ¢/ 0. 7 amp £1.00 (€1.30 inc VAT & P)

: D.C. Relays: Open type @ 12V 3¢ 0 7 amp £1.00 (€1.30 inc VAT & 20p (£2.81nc VAT & F) 50 WATT 100 250 ohm £2.90 Post 2
5332; 5;?:;'.2?:"5::;:0;.::: :3;"9 ¥ b.s.p.nlet P) Sealed 12V 1 ¢/0 7 amp octal base, £1.00 (£1.30 inc VAT & P) (£3.40 inc VAT & P) 1011 WATT1.5/10/ 2580/ 100 / 228
R R O Sealed 12V 2¢/0 7 amp octal base, £1.25 (E1.56 nc VAT & P). Sealed 500/ 1k / 1.5k / 2,5k / Skohm £5.90 Post 35p (£6.75 inc. VAT

12V 3c¢/o 7 amp 114 -n €1.35 (£1.67 inc. VAT & P). 24V Seated 3 & P)

5 |
/0 7 amp 11-pin £1.35 {£1.87 inc. VAT & P) {amps = contact rating) Biack Silver Skirted Knob cafibrated in Nos. 1-9, 1% in_ dia brass
P&P on any Relay 20p

NMS

.bush Ideal f Rh:
PARVALUX 230/250V a.c. Other types available — phone for detaits N M § AN L I LS
o
; 3 Diamond H heavy duty A.C relay 230/240V a.c . two ¢/ 0 contacts 25 TT ek
%%38240\/ AC reversible 30 rpm 50ibs inch ampsres a1 250V a.c £2.50 P&P 50p, (£3.24 inc VAT + P&P). Special 600 WA DIMMER SWITCH #"-J‘""
| Price £15.00 P&P 71 50(€17.82 inc VAT) N M S N 7 basefop- = Easly hited Fullty guaranteed by makers Will-control up to

600w of iighting except fluorescent al mains voitage

~ I' * ~ :
Complete with simpie instructions £3.95 Post 25p (£4.53 ¢ U
AT CURRENT RATE { '

| INSULATION TESTERS

nc VAT & P) 1000 watt model £5.60 Post 25p {£6.32 inc

NEW MUST BE ADDED VAT & P) 2000 watt mode! £9.75 Post 40p (£10.96 inc

est to | £ E spec. Rugged metal consiruction - VALSR) - — e
suitable for bench or field work. constant speed i To ALL URDERS YET ANOTHER OUTSTANDING OFFER
cluch. Size L. 8in W 4in H 61n weight ;b )

$00 VOLTS 500 megohms
£49.00 Post BOp (£57.78 inc VAT & P)

FOR THE TOTAL VALUE OF 6o0DS INcLUDING [ IR e R
e U POSTAGE UNLESS OTHERWISE STATED ol s s
scalaw e ' __ACCOUNT CUSTOMERS MIN. ORDER £10.00 e nitoitanis ™

ALL MAIL ORDERS ALSO CALLERS AT: SE RV' CE TRAD' N G co- PERSONAL CALLERS ONLY

57 BRIDGMAN ROAD, CHISWICK, SHOWROOMS NOW OPEN 9 LITTLE NEWPORT STREE

LONDON, w4 SBB. Phone: 01-995 1560 AMPLE PARKING LONDON, WC2H 7JJ
Closed Saturdays - Tel: 01-437 0576



THE SINCLAIR PDM35 Digital Multimeter
Now a digital multi-  F ¥ o
meter at an analogue
price and look at the
spec!

D.C. VOLTS 1mv-
1000v{1% — 1 count)
10mQ input
A.C.VOLTS 1v-500v.
40Hz-SkHz (1% +2
counts).

0.C. CURRENT

1 inA-200mA (1%
count)
RESISTANCE 1(}
20mQ {1.5% +1

count). £29.80 cw.o

or £30.95 company or govt. purchase order

Adaptor £3.20. Padded case £3.20. 30kV probe
€18.92.
New DM 350 3% digit multimeter @ £71.28
New DM 450 @ £96. SAE for details

; - THE SINCLAIR MICROVISION
The amazing pocket T.V. that wili
pick up programs throughout the
world, complete with rechargeable
batteries. International model
£172.50 inc. VAT
UK model £99 inc. VAT
Sae {for detailed Brochure ex-stock)
Portable 3% digit 6 function
Multimeter
OC volts 1mV 10 1000V
AC volts ImVia 750V
AC & DCcurrent 13 Ato 1A
Resistance 1() to 20my)
Owode test 0. 15 Ato 1 mA
10m(} input. OC acc. 1.0% AC
° acc 1.5% 30Hz-10KHz

‘Jes2.80
inc. VAT Cash with order
Case £8.50. Adaptor £3.75 CW

SINCLAIR ENTERPRISE

79-step programmable calcuiator
lrigonometric tunctions, logs.
etc.) has seven independen
memones which can be used
under program control, torward
or backward stepping facility for
examining the stored programme
and conditional branching under
program control We have
thrown in case, mains adaptor
atkaline battery and a three
volume sottware library con
taining 316 programs and an
instruction manual

KRAMER & CO

We win matcn any 10wer soverused price on a cash with
order basis if competitor has goods in stock
9 October Piace, Holders Hill Road, London NW 14 1EJ
Telex 888941 Attn. Kramer K7. Tel. 01-203 2473

Mail order onli SAE for data sheets Exgon enguines welcome

1y O TS 5B es 38| e e
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All grices INCLUOE V.A.T. add 259 P&P. S AE, for full iis)

T \BEH SYSTEMS

32 Ounasville Drive, Coventry CV2 2H5

100

BUILD THE

TREASURE
TRACER
MK 11

METAL
LOCATOR

AS SEEN
ON BBC1
& BBC-2
e 4\

@ Genuine 5 silicon transistor circuit,
does not need a transistor radio to
operate

@ Incorporates unigque varicap tuning
for extra stability

@ Search head fitted with Faraday
screen to eliminate capacitive
etfects

® Loudspeaker or earphone opera-
tion (both supplied)

& Britain's best selling metal locator
Kit. 4.000 already sold

@ Kit can be built in two hours using
only sqldering iron. screwdriver.
pliers and side-cutters.

@ Fxcellent sensitivity and stability

@ kit absolutely complete including
drilied. tinned. fibreglass p.c. board
with components siting printed on.

@ Lomplete atter sales service.

@ Weighs only 220z handle knocks
down to 177 for transport.

Send stamped. self-addressed
envelope for literature.

Complete kit 1
with pre-built £ 1 5 - 9 5
search coil piic £1.20 P&P

Plus £1.37 VAT (8%)

me £20.95

‘Guaranteed  pjyq £]1.20 P&P
Plus £1.77 VAT (8%)

MINIKITS ELECTRONICS,
6d Cleveland Road, South Woodford,

LLONDON E18 2AN
{Mail order only)

SANTA’S GOODIES

7409N 10p, €8-100, 7460N 10p, £8-100
74109N 15p, €12-100, 74155 35p, Min
Order 10 of one type — 100+ POA p/p 20p

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 £1.00 + 50p
p/p. Octal Cable fitting piug, 20 way, 20p.
Chassis mounting plug, 20 way, 20p. Cable
mounting socket, 20 way 20p p/p 20p.

74540 25p, 74564 30p. MC1488L 75p,
MC1489AL 75p + 20pp/p.

TRIMPOTS 50() TO5 20p, 100{) Cermet 20p,
100(] Painton PCB 20p, 200X} ditto 20p, 250Q
ditto 20p. 500Q) ditto 20p, 1K ditto 20p, 2K
ditto 20p. 2K Helitrim 20p, 5K PCB 20p, 1M
skeleton min. vert. 12pp/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, 5C way socket
£1.20, 50 wey 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.

.
SUPERSAVER 1 cassette recorder motor 9v

TTL 74 SERIES

7400 12p 7401 12p 7402 15p
7404 14p 7407 30p 7409 16p
7410 13p 7412 18p 7414 45
7416 24p 7417 25 7420 15p
7427 30p 1428 32p 7430 15p
7432 26p 7438 30p 7442 50p
7451 15p 7472 16p 7460 15p
1474 28p 7475 30p 7485 95p
7486 30p 7490 30p 7491 80p
7495 60p 7495 55p 7497 £1.50
74107 30p 74109 50p 74121 25p
74123 a8p 74150 90p 74151 60p
74153 70p 74154 £1.10 74155 80p
14157 60p 12162 90p 74163 90p
74164 £1.00 74165 £1.10 74188 £2.50
74190 £1.00 74192 90p 74195 90p
74198 £1.30 74219 £1.20 74284 £3.60
74368 £1.35 75450 35p 76660 50p
P/P 20p

Speed governed, brand new, fantastic value,
95p p/p 20p.

SJPERSAVER 2 Hybrid Systems DAC 371-8
(8-bit) DIL packaged + data, ideal MPU users,
brand new £2 (fraction of original costj p/p
20p.

SUPERSAVER 3 ICLP.S.U. 12v 1.8A (7.5v-
15v) in maker's carton £€10'p/p €2

MEMORIES 2708 £6-85, 2102 (Signetics)
€1, 1702A £2.95, 2513 (upper case) £5, p/p
20p B

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/pairp/p 20p.

LEDS (red) TIL 209 8p, 0.2 10p. Vernitron
Ceramic filters FM-4 10.7MHz -45p, BD 236
40p, 2N3055 (Tl) 40p, BC183L 10p. BC213L
10p. BF195 10p, 2521V (Dual 128 bit static
shift register 65p)., RS 12.0-12 50mA sub-
miniature transtormer €1.35, 5LT01 (green
phosphor) £4, suitable clock IC €3 25,
N82S126N (PROM 256x4 bit) £1-30,
TMS3128NC (static shift reg) €1.25,
LM711CH T0-99 (Voltage comparator) 25p,
FPE 100 infra red emitter + data 15p.
MM5314 £2 95, DIL SWTS 4 way 60p.
TBA8B10S + 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

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1979



4 e
TRANSISTORS 7400 12 | 7426 .26 | 7470 .28 | 74107 .28 (74148  1.20 { 74176 .90
10T 023 ) BCIT 015 |BC206 o S5 130 20612 o8 | 7401 27427 28 | 7472 .22 [ 74109 48 [74150 100 | 74177 90
ACI25 017 [BCII 042 | BC2068 055 208 130 | an16T1 1.9 | 7402 127428 ‘34 | 7473 -28 | 74110 .48 | 74151 -80 | 74178 1.20
ACIZE 037 80119 025 | mcao7 020 BU20802 1.75 | 2016718 229 | 7403 -12 [ 7430 -13 7474 -20 (74111 - .70 [74153 <« 60 | 74179  1.10
K121 016 | BCIZ5 013 | Bozose bt WA6 30| 271 o0 | 7404 13 {7432 .24 | 7475 .28 | 74116 1.60 | 74154 1,06 | 74180 .70
AIZK 023 | 8Cize  0.18 | 852128 HH BUYBsA 675 | w13 o2s | 7405 .13 |7433 .32 | 7476 13 (74118 82 [74155 63 [ 74181 198
m" uu KI% 015 | sczin 030 BUYSS 200 | %1005 025 | 7406 129 | 7427 .24 | 7483 .76 | 74119 1.30 | 74156 .63 | 74182 7%
KI% 018 | sczial 030 DY 7.00 | Nivw 025 | 7407 .29 | 7438 .24 | 7484 .90 | 74120 .82 | 74157 €3] 74184 1.20
ACIZ!/HHNZ €13 015 | soz3r 080 Wi soo| meoe0 100 | 7408 14 | 7440 13 | 7485 80 | 74120 28 |74158 170 | 74185 120
018 8013 o030 | Biam 102 W aso| m2es 7409 14 | 7441 .62 | 7486 .28 {74122 40 | 74160 80| 74186  7.20
Acm uss |acie 027 | seoant .35 17 aas| 2ze oz2 | 7410 13 | 7442 85 (7489 2,00 | 74123 58 | 74161 80 | 74188  5.40
ACISS 050 |BOW1 028 | peost o - 027! ez o1 | 7411 a8 | 7444 90 [ 7490 .38 [ 74125 48 |74163 g0 | 74190 1.10
MIT6 018 |BOWZ  0.20 | seres 0.30 WPSADS 090 | M2222 020 § 7412 .21 { 7445 .70 | 7491 .85 | 74126 48 | 74164 90| 74191  1.00
ACIST  0.50 | 6C147 006 | aC238¢ 030 [ 072 | M27e 03 | 7413 -26 | 7446 -70 | 7492 AB 174128 .62 | 74165 .90 | 74192  1.00
ACIOTK 0S5 | BCIATE  0.07 | ac2sin 030 WKIZI4 025 | w2368 0o | 7414 -54 | 7447 -68 | 7493 -36 | 74132 .70 74166  1.00 | 74193  1.10
MBS 055 |BCis 006 | pecsls 030 Wiz 25| mzee  oe | 7416 .27 | 7448 .80 | 7492 .80 174141 58 (74167 270 [ 74198 92
ACYZ0 102 [ BCl48A 007 | pcosza 0.30 oc2r 140 | 202904 o | 7417 27| 7450 13 | 7495 85 (74142 2,02 | 74170 170 | 74195 8§
ACY2Z 102 BC1488 007 | pczses 0.30 0C28 140 | w7008 019 [| 7420 13| 7451 .13 | 7496 .82 (74143 2,02 |74172 4.00| 74196 92
ADl4Z 087 [BC43 006 [ nezsee 0.30 0029 0.85 | 2x3s3 o5 [ 7421 .28 | 7452 .13 | 7497 240 | 74144 2,02 [ 74173  1.20 | 74197 92
AD14&3  0.97 | BCIST 006 | sozss 0.50 0036 100 203117 100 | 7423 .28 | 7454 .13 ] 74100 95 | 74145 .86 ;74174 .80 | 74198 1,60
ADI49  0.65 | BCISTA  0.07 | BC26IA 072 oo 012] ma4e 70 § 7425 .22 | 7480 .13 | 74105 40 | 74147 138 174175 .70 | 74199 150
ADlsl  0.3s [BCiSs 007 | acos? 1.32 0c45  012] MM 015
MDi1ez 870 (Bcisak 008 | pcos 150 071 ok 015 | CMOS
.35 0.09 | BC2eTS 0.60 ocne 0.10 | 2#3643 024 | 4000 .15 401 4 d 4043
AD262 0.3 | BCISY  0.06 | AC26 0.60 0c75  000| 23692 0.24 | 4007 1: o || 5o 4844 || 35 | 8% e
= Bl B . 015 80| 4026  1.38 .85 | 4070 20| 4510  1.10
BG4 0.60 ocs2 0.48) 243705 0.06 | 4002 .2 404
0| 4016 ‘a8 | 4027 .38 | 4049 .28 | 4072 20| 4511 .70
ADY26 474 [ BCIS%  0.07 | ag307 0.40 0C130  050( 243706  0.06 [ 3006 95 4017 88 | 4028 70 | 4050 45 | 4073 20| 4512 95
w711 405 [ecisl 025 | gcaom 040 028 250 | 28377 0.06 | 2007 2 i ’ ) d .
20| 4018 .80 | 4029 .80 | 4051 .88 | 4075 20| 4516 .70
AF106 045 | BCI67  0.06 | 8c307m 0.40 oc207 270 203711 008 | 2008 e
d 4019 48 | 4030 4052 .88 | 4076 1.10( 4518 .65
AFID9R 036 | BCIBS  0.06 | 8C308 0.40 0C1072 250 | 243019 0.20 | 4009 .46 | 4020 80 | 4033 4053 88 | 4078 20| 4520 1.10
AF124 025 |8CI68  0.06 | 8C300A 0.40 ocioTe 250 300 | s010 80 | 4021 86 | 4035 4055  1.00 | 4081 .20 ’
M125 025 | BCIT08  0.07 | BC3ITB 050 n20088  219] 294 0.06 | 4011 K i X
s | 4022 .88 | 4030 4060  1.00 | 4082 .20
MFIZ5 025 | BCITOC 007 | 8caz2 050 R 0.as| 35 006 | 4012 .15 {4023 4 4502 20
127 025 (e oos | sc3z 0.50. TP3l 045 23906 0.06 | 4013 38| 4024 ':: 2825 4823 ‘;3 4507 52
zll;: :g BCITIA  0.07 | BC328 1.02 TP 04s| M4037 025 . . = =
.30 | BCI7IB 0,07 | BC337 1.40 ey 45 010 Values svaitable
MI78 030 [BCITZ 0106 | 8C338 1.90 Trs  0so| Zazne oss | RESISTORS ™ " lmnb':'un:rtlu%':ﬁicn.
M20 036 | BCiT2n 007 | Bcum 0.50 VP42 0681 204348 2.00 | yw vaiues wvailable in E12 saries om DR to 1M, Price 0.3 BKB 19 22K 0.41 each,
AF201 039 | BC1728  0.07 | BC350A 0.50 .85 | Z2NAM4D  1.50
ASYT3 030 eIt o7 | BCAI 035 TS 018 MY IS0 i M ol e ek 200n e 'M zmn.
%W Valuos available in €12 saries Wom 1RO 1o 10M, Price 0.03 m 2K0, 5X0. 10K, 20K, 50K, 100K. 200K, 500K,
ASZI5 060 BCIZ3  0.06 | BCAGI 020 030 25172 0.25 | gach Price
ASZI6 .60 38 BC546 " 817 sech.
.60 | BC17: 0.07 | BC 0.20 045 | 2MS245  0.30 | |W Vaisas svailable W E12 saries from 202 10 10M. Price 0.08
ﬁ{g &: :gm l'u.l'l; :g;“ :-g M52 048 | 5296 0.40 [ each. %W Multitarn cormet potostiomator. Vaioes evoilable: 208, SOR.
. . M2 048 | NS48 025 rices '
AUIO7  1.00 [ BCITTE 092 | BCSATS 021 DT 0n| DI 063 | sacw TN o E1Z ks from 10R 1 10K, Pricea 0.11  1o0n. 200, 5000 | ms:(%:u 100K S0
‘m”;:: :.n gl;;l 012 lmmp :.15 685 350 | 2M5670 0.85 : )
.90 | 8C 012 | B 15 WS 010 0ss rices sach | er—— " spindle.
BCIDT 006 | BCISzA  0.09 | BC54ss 037 706 0.10 | 2M6123 085 " }ﬂ:l{;:}:.ﬁ |=n 7508, mﬂ'.'&'m SK(. rn:"z'uxm"m 108, 51, Son
:g:na# &u; :E:ﬂ g.g :Eg:ac 813 06 031 0.75 4KT s 8B 0.24 each
0 Y 9 .25 M08 0122533 090 i Prices
BCI08  0.08 ( BCIS3A 0.08 | BCSA%E 020 MI03 015|280 090 1""'"""m"m"mg';nlt‘z’;g:.n 108 20K 163 v
BCIDGA 007 | BCISUB  0.10 | BC550 s.20 |05 015 | 28305 090 180 te 1K0 0.25 sach. 5W Comvergence preset petestiometar. Valoas svailable: SRO. 7RO
BCios8 007 | BCIM4 0,08 | BC5ST (3] W01 0.5 {28323 100 1K2 1o 12K 0.27 each. m 158, 200, 100h, 5000 )
8CI09 006 | BCIBAL 0,09 | BCSSTA 025 MR 0182872 100 15K 1o 22X 0.28 ssch Price 0.50 sach,
:g:g: :.07 :El::u 0.18 | BCSSTR 0.25 1132 0.20 T1W Valuas available in EB series from 1AD lo 22
s .07 1 0.19 | BCSSTC 180 0.20 134 050 Prices 180 ts 1X0 0.29 each. zwlnmmmr ¥aloas available: 100M. 200A. 5008 1X0,
012 | BCIE7 Q.19 | ACSSE  ga1 | BFIBY 020 NS 0.50 1K5 1o 12K 0.30 och. 18K 20K, 50K, 100K,
U4 015 (86204 008 [BCS58A 0.1 | BFIS2 820 MW 050 15K 1o 22X 038 each. bl Frice 7.4 each.
BCII6 013 [BC2048 008 | LSS 0.11 | OFIS3 020 MNY 050 s
M9 017 | BAZ43 085 | BYI4Z - 0.45) BY2048 065 |[TTR7 235 (OM6 020 INM03 0.5 | Tantshum Besd 25v 10uF
MAIZL Q11 | BAXIS 008 | BYIG4 050 ( BY2D410 0.75 | TIS21 026 [OASD 007 NS4 016 | 6 3v a7uF 0.32 each 220 ::::ﬂ
AI20 008 [BAXIE 007 | BYIT6 345 61206 030 0.35 [0ASI 006 iN5405 025 100uF 0.50 ench 47uF 0.17 each
M43 0.5 [ BAXIT  0.10 | BYIT9  0.90 | BY210400 0.45 | TTIOTS 025 (0A%S 006 |iNS406 020 | 16v 10uF 0.24 each 100uF 0.17 soch
M4 009 |BBI0S8 035 | BYIR2  1.85 | BY210-600 0.50 | TT2001 025 |0A202 007 | INS40T 019 22uF 0.30 sach 220uF 0.36 each
BAIZ 030 |BEIOSE 0.35 [ BYIS6  ©.70 | BY210-800 0.55 | ITTZ002 - Q.20 | §T2 Q34| 1N5408 020 470F 0.50 each 470uF 0.47 anch
BAIIT  0.58 | BB1106 043 | BYIS? 130 BYXI0 Q.35 | MAS02 075 [ INAGDD  0.04 | INSASOA 675 | 25v 22uF 0.41 each 1000uF 0.72 ench
BAIIS 025 |BBl42 125 (Y198  0.75 | BYXSS-350 0.45 | WASI3  0.90 | IMOR2 0S| IN5TEI 060 | 35v 0 1uf 0.22 sach 63V 1uF 0.14 each
BAMS  0.15 (BRI00  0.20 [ BYI99 035 [ BYXSS-600 0.55 | MNESA  1.80 | Ine00) 0,08 0 22uF 0.22 each 2 2uF 0.14 each
BAI4E  0.12 | 8A101 030 | BY2012 040 | BYX71350 0.90 | MASSS 210 | 4004  0.06 047uF 0.22 each 4 TuF 0.14 esch
BAIS¢ 010 |BYIO0 020 | 6Y201-3 040 ) BYX7I-600 1.15 | MRSSZA 1.5 | INGDOS  0.06 1 0uF 0.22 ench 10uF 0.17 sach
BAISS 012 (BYIDS  0.35 | Y2014 0.45 | BZxGlseries | Wv2203 160 | 1nD06  0.07 2 2uF 0.22 sach 22uF 0.17 sach
BAISE 0.2 [8r118 145 | ar2015 oSS 0.18 [ MVs4s0  0.65 | 1M007  0.08 4 7uF 0.24 sach 47uF 0.29 each
BAIST 045 |BYI26 0.5 | BY201.6  0.55 | Bzx8Bseries | OAM7 007 | i o4 Disc Coramic 100uF 0.40 sach
BAISS 065 |BY127 o010 | BY20312 0560 008 |0A70 Q.07 | IMIS0 045 150pF 0.27 sach - 220uF 0.65 each
BAISO 075 (BYI30 0.5 | BY2316 065 |O0KI3 045 | OA7l  0.35 | 1nasss 025 180pF 0.27 eech 470uF 0.66 each
BAIB2 045 |9Y133 010 [BY20020 1.00)ITT4 010 [OAST 012 | Nse0l 012 200pF 0,27 each 1000uF 1.01 esch
BAZO1 015 | B4 045 | BY2044 Q45 |iTr2io 138 |0MS 02| nssm s 220pF 0.27 each 2200uF 1.44 each
250pF 0.40 sach 100v 10uF 0.20 each
LINEAR INTEGRATED CIRCUITS So0er 040 ek s 038 each
175 | MCI356P0 3.85 | SNTG02WD21S | TMASTO 285 | TEAMDO 275 | TBATOD 395 | TCAZ70  3.00 | Mixed Dielectric 100uF 0.81 each
cuw 0.80 | SAAST0 ~ 4.20 | SNTG033N 248 [ TANG2I  6.95 | TBASI0 240 |TBATO0Q 2.25 | TCAZ706 380 | 6 Tuf 1.01 each 220uF 0.68 sach
CA3M48  2.50 | SAATOOR 10.15 ( SN76110M 1.50 | TANGD  @.5S | TBASID0 2.50 | TBA7Z20  S.10 | TCAZ700 3.60 | kv 001uF 0.26 each 450y TF 0.27 asch
CASDGS 158 | SASSED 275 | SNIGI3IN 200 | TMGI0S 5.10 | 18AS20 250 | 1BA7ZOA 5.10 | TCAZIOS 2.28 0033uf 0.32 sach 4 JuF 0.45 sach
CASUSOE  7.88 | SASST0  2.75 | SN7G228M 3.1S | TAAB6IA 1.70 | TBASZD) 2.50 | TBATZ0AQ 2.10 | TCAZ70SG 3.40 0047uF 0.35 sach 10uF 0.53 anch
CAG0Q  4.50 | SBATS0B 8.75 | SATG228MD3.15 | TAMGGIS 1.80 | THAS30 250 | TOATSO  2.40 | TCABD = S5.40 0 1uF 0.39 esch 22uF 1.07 adch
ETTG0I6  4.95 | 53503P  2.00 | SN76227M 2.50 | TAATOD 350 | TBAS300 250 | TBATSOQ 250 | TCABOOQ 12.40 0 22uF 0.58 each 33uF 1.22 each
ETIRG0I6 4.95 | SCISO4P  2.00 | SH76532 3.15 | TAABAO 450 | TDASAD 250 | 1BAS00 0.90 | TCAS3D  3.10 047uF 0.89 each Silvered Mics
MCI303L 150 | SL4140 405 | SNTE533M 270 (TADIOD  1.35 | TBASAQ 2.25 | TH 285 | 10M40 675 | 1 250y 0 1uF 0.50 each 500V 3 3pF 0.18 each
NCISDP 200 | SLAISA 6.3 | SNESAAN 180 | TOAIZOA 305 [ TBASSO 350 | TOABIOA 340 | TOAI3ZT 285 | 1 py 0001uF 0.24 sach 5pF 0.18 sach
WCI305 515 | 519018 .50 | SNTG560N 1.80 | TBAIZ0AS 1.50 | TASS00 3.80 | TRASIGS 1.10 | TOAI3278 233 0 0022uF 0.24 sach 10pF 0.18 each
MCI30TP 285 [ 39178 10.70 | SN76660M 0.80 | TBAIZDS 270 | TOASGD  6.45 | THASZ0 080 | TOAI33 160 00047uF 0.24 each 39pF 0.18 each
MCI3I0P 1.00 [ SLI310 565 | SN75665k 1.60 | TBAIZ0SH 1.60 | TBASEOC 4.50 | TBA9IS  7.35 | 741 0.25 022uF 0.28 sach 100pF 0.18 each
WCI32TP 275 SU1327  2.75 | TAAJDD  3.75 | TBAI20SQ 1.60 | TBAS6OQ 7.35 | TBASZ0 3.0 Single Ended Electrolytic : 150pF 0.18 each
WC1327P0 2.50 | S10046 260 | TAAJIO 315 [ TBAZ81  4.70 | TBAS60C0 3.00 | TBASZ0) 3.50 16V 10uF 0.11 each 180pF 0.18 sach
MCIS0P 125 | SNTG000W 2.50 | TAASZD 260 | TBASSMA 3,00 | TBASTD zw TOASS0-2 5,40 22uF 0.11 each 220pF 0.18 each
MCI33% 3.95 | SN7E003ND2.15 | TAASOA 300 | TBA3%  1.80 | TBASION TBA950-2X 5.04 a7uF 0.11 asch 330pF 0.36 sach
MCI349  3.35 (SNT6013N 150 | TAM35  3.40 | TBAMD 360 nmmzszo TOA90 495 100uF 0.11 sach 470pF 0.36 each
WCx35IP 1.25 | SNTGOI3ND2.15 | TAASSD 0.5 | TEMADG 3.95 | TBAG41B11 5.65 | TBAGS0Q 3.7S 220uF 0.14 F
MCI352P 145 | SHT60230 1.50 | TAASS0B 0.40 | Ta " 33 each 8200 036 each
k ) MB00 250 | TBAGT  5.00 | TCAIBD  S.10 }‘&%‘r 9:28 each 820pF 0.36 sach
ul .32 sach 1000pF 0.42 sach
BRIDGE RECTIFIERS THYRISTORS v I 011 snch 22005 0.50 such
oo ORDER 2 2uF 0.11 anch 8200pF 1.58 esch
CURRENT VOLTAGE CODE  PRICE CURRENT YOLTAGE CASE  CODE  PRICE DL 0.11 sach MLO000s G GLHCT
S oy R e ot by oI 6% oD 10uF 0.13 each Mult: sectional Electrolytic
HA oo BIPTo0 oe aom E 1018 0360 0ok 220F 0.16 each 30v 2500 2500uF 1.94 each
He 200v 00 e proy 200 i 0920 028 47uF 0.22 each 70V 2500/ 2500uF 2.70 each
54 ooy EH2L Siay 73 B n0; st %% 100uF 0.32 sach 300v 150/ 150/ 100uF 2.81 esch
R o0V il ao0) an W o TR A N 220uF 0.46 sach 350V 200/ 300uF 2.46 each
2 oV oo res n 2000 T0220  Si/200 ozs | Double Ended Electrotytic 200,200/100 32uF  3.89 esch
A SOy 57700 e 0 presd 2w Siam oas | 1OV 22uF 0.14 sach 150,100/ 100, 100
24 200V 827200 0.55 n 50¥ 10220 $3/50 0.25 100uF 0.14 sach 150uF 4.75 esch
A OOV B 57400 e W Toov 2 D0 oz 220uF 0.17 sach 400, 400uF 4.75 each
oA 800V 834500 s & 2000 020 S0 oae 470uF 0.36 sach 300,300/ 150 100/
3a 200v 83 200 0.70 JA o T S 040 Ty 0.40 sach SOuF asency
3 t‘sgg:l/ 83 600 0.80 “ 500 Tz s4/50 0.35
B4, 100 0.90 “ 100V 020 10 040
4a 400V B4 400 0.95 “ 20y 0220 34200 050 PANEL METERS ORDERING .
6A 50V B6/50 0.95 m 400V 10220 $4/400 0.5 Orders despaiched by return of post Payment with
6A 200v B6/ 200 1.10 s 400V T0220 $5/400 0.55 Suze2 X2 X1% requires 1% cutout order please add 20p for j» p with orders under £5
BA 400V B6, 400 1.20 Iy 50V 10220 §1/50 0.45 ORDER otherwise carriage free No other charges — just send
10A 400v B10/400 2.50 " 100V 10220 $7/100 050 F.5.0 CODE PRICE prices shown Enquines picase send s a e Government
25A 50v B25/50 4.00 n 200V 10220 $7/200 0.55 1"“;‘ - 5.50 departments and educational nstitutions just send
254 200V B25 200 4.20 i) 400V 0220 S/400 060 500ma M500 ‘50 officiel order Mail order only
254 400V 825,400 430 N 400v 0220 $8/400  0.70 i Export orders welcome
l C SOCKETS , TRIACS
ORDER ORDER o
rms CODE PRICE CURRENTVOLTAGE CASE  CODE  PRICE
8 D8 0.10 100V 70220  73/100  0.78
14 D14 011 3A 200V 70220  T3/200  0.80
16 D16 0.13 3A 400V 10220  13/400 0.8
20 D20 0.30 6A 200V 10220 76 200  1.00
22 022 0.35 6A 400V 10220 16,400  1.08 -
24 D24 0.40 8A soov 10220 T18.400 135 | 90 Charles Street Greenhithe, Kent
28 D28 048 104 400V 10220  T10 400 1.40 .
20 040 0.60 158 s00v 10220 mis 400 200 | Tel: Greenhithe (0322) 844985
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15— 240 Watts!

The HY5 is a mono hybrid amplifier ideally suited for all applications All common input functions

Amag Cartridge, tuner etc), are catered for internally the desired function i1s achieved either by a

mult-way switch or direct connection to the appropriate pins The internal volume. and tone circuits

o merely require connecting’to external potentiometers (not included) The HY5 is compatible with all

Preamphher LLP power amplifiers and power supplies To ease construction and mounting a P.C connector is

supplied with each pre-amphfier

FEATURES: Complete pre-amplitier 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 - Pubhc address

SPECIFICATIONS:

INPUTS  Magnetic Pick-up3mV  Ceramic Pick-up 30mV: Tuner 100mV  Microphone 10mV

Auxitiary 3-100mV. input impedance 47k+) at 1kHz

QUTPUTS Tape 100mV: Main output 500mV R M S

{ACTIVE TONE CONTROLS Treble = 12dB at 10kHz' Bass = at 100H7

DISTORTION 0 1% at 1kHz Signal/Noise Ratio 68dB

OVERLOAD. 38dB on Maanetic Pick-up. SUPPLY VOLTAGE ~ 16.50V

Price £6.27 + 78p VAT. P&P free.

HYS mounfing board B1 48p + 6p VAT P&P free

H Y3 0 The HY30 is an exciting New kit from [.L P it features a virtually indestructible | C with short circuit J“»

and thermal protection The kit consists of t.C  heatsink, P C board 4 reststors, 6 capacitors,

. mounting kit together with easy to follow construction and operating instructions. This amplifier is ‘*‘
] 5 Wa"s Inlu BQ ideally suited to the beginner in audio who wishes to use the most up-to-date technology available
E « FEATURES: Compiete kit -~ Low Distortion -— Short Open and Thermal Protection -— Easy to Buitd

APPLICATIONS: Updating audio equipment -~ Guitar practuce amplifier - Test amplifier -~ Audio - S
oscillator @ -~
SPECIFICATIONS: ‘. (S
OUTPUT POWER 15W R.M.S into 81) DISTORTION 0 1% at 15W o \\\ &
INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10Hz-16kHz - 3dB WY
SUPPLY VOLTAGE * 18Y L
Price £6.27 + 78p VAT. P&P free.

H ' 5 0 The HY50 leads |.L P 's total integration approach to power amplitier design The amplifier features an
integral heatsink together with the simplicity of no external components During the past three years

the amplitier has been refined to the extent that it must be one of the most reiiabte and robust High

1 Fidelity modules in the World
25 wa"s Imu BQ F’EA*{JREOS?LOV\II Distortion -— Integral Heatsink -~ Only five connections -~ 7 Amp output transistors

- No external components
APPLICATIONS: Medium Power Hi-Fi systems ~ Low power disco -— Guitar ampiifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV
OUTPUT POWER 25W RMS in 82 LOAD IMPEDANCE 4-16'] DISTORTION 0 04% at 25W at
1kHz
SIGNAL/NOISE RATIQ 75dB. FREQUENCY RESPONSE 10H7.45kH; - 3dB
S1PPLY VOLTAGE ~ 25V SIZE 1056 60.25mm
Pricé £8.18 + £1.02 VAT. P&P free.

The HY120 s the baby of | 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 ptotection
60 Watts Imﬂ BQ Five connections -— No external components

N APPLICATIONS: HyF. .~ High quality"disco -~ Public address Monitor ampiifier Gurtar and
organ .
SPECIFICATIONS:
INPUT-SENSITIVITY 500mV.
QUTPUT POWER 60W RMS into 8.} LOAD IMPEDANCE 4-161)} DISTORTION O 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 Watis has been designed ta stand the most
rugged conditions, such as disco or group while still retaining ‘irue Hi-Fi performance

FEATIRES: Thermal shytdown - Very low distortion - Load'line protection - Integral Hea.sink

Q No ! external components

]20 Wa"s Intu BQ APPLICATIONS: Hi-Fi -~ 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
TkH?
SIGgJAL NOISE RATIO 96dB8 FREQUENCY RESPONSE 10H7-45kH7 3dB SUPPLY VOLTAGE
-45v

SIZE 114 x 100 x BSmm
Price £27.99 + £2.24 VAT. P&P free.

H Y40 0 The HY400 is |.L.P ‘s 'Big Daddy  of the range producing 240W into 4()! It has been designed for
figh nawer disco or pubhic address appicanons [t the amplifer is to he used a1 enntinuous high nower
leveis i conling fan s recommended The amplifier includes alt the qualities of the rest of the tamily to

ead the market as a true high power hi-fidelity power module

240 watts into 4Q FEATURES: Thermal shutdown -- Very low distortion Load line protection No external

components

APPLICATIONS: Public address - Disco - Power slave - industrial

SPECIFICATIONS:

QUTPUT POWER 240W RMS into 4:) LOAD IMPEDANCE 4-16') DISTORTION 0 1 “ at 240W at
1 kH?

SIGNAL 'NOISE RAT!Q 94dB FREQUENCY RESPONSE 10Hz-45ki; - 3dB SUPPLY VOLTAGE
© 45V

INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £38.61 + £3.09 VAT. P&P free.

PD WER PSU36 suitable for two HY30's £6.44 + 81p VAT
PSUSO suitable for twg HY50's £8.18 + £1 02 VAT
SUPPLI ES PSU70 suitable for two HY120's £14.58 + S1 17 VAT
PSU90 suitabie for one HY200 £15.19 + £1 .21 VAT

PSU180 suitable for two HY2000's or one HY400 £25.42 + €2 03 VAT

TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS

I.L.P. Electronics Ltd. fr"fialsep S“ED'Y b - o
otal Purchase Price
ﬁroisglar:d Hocuset b | Enclose Cheque [0 Postal Orders 0 Money Order O
ac Il’lg on, Lanter “fV Please debit my Access account [0 Barclaycard account [J

Kent CT4 7AD Account number
Tel. (0227) 64723 Name & Address.

Signature
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All you want for Christmas

D O 1
Fasy 5 Leave this page .
@t/qnd @@ open where it will
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! .

o i@ :};i’ S
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 apitchof 0.1”, eventhe
smallest breadboard—217L—can accept 8, 14, 16 or 18 pin Dil
sockets. You just take a component, choose a hole, and push itin.

Model No. Contacts  Price, each

2170 170 £325 [] Lektrokit IC Test Clips

ooar 340 gggg % ONLY £3.08inc p & p and VAT
264R 512 £6:65 0 Ten models to fit all DIP sizes.

Test clip grips IC's without

et £ £€8.32 [J e 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 (]
damage. Each IC pincanbe TC-14 £3.08 [ ]
brought up to a convenient TC-16 £3.25 [ ]
contact post for hookingtest ~ TC-24 £9.28 [ ]
leads or probe connections. TC-40 £1395 ]

LEKTROKIT COMPLETES THE CIRCUIT —FOR CHRISTMAS!

(All prices include packing, postage and VAT).

Lektrokit
Super Strip SS2

ONLY £11.05 inc p & p and VAT
Suger Strip accepts all A
DIP’s—as many as nine

14-pin at a time—and/or
TO-5's and discrete components.

you out!

With interconnections of any . . , [ |
solid wire up to 20 AWG. All | want for Christmas is what {’ve marked above. l
Super Strip has 840 contact points, To Lektrokit Limited, London Road, Reading, Berks, RG6 1AZ. l
combining a power/signal distribution system Telephone Reading (0734) 669116/7.
with a matrix of 640 contacts in groups oi 5. Please supply the above (tick items required)}—IMMEDIATELY. |
Distribution system has eight bus-b