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POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-
LOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS

THOUSANDS PURCHASED
BY PRDFESSIONAL USERS

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)
MXF600 (300W + 300W) MXF900 (450W + 450W)

ALL POWER RATINGS R.M.5. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: ¥rindependent power suppiles with two toroidal transformers * Twin L.E.D. Vu melers
Lave! conlrols * [lluminated onfofl switch & XLR connectors & Standard 775mV Inputs & Open and short circuit
proot * Latest Mos-Fels for siress free power delivery inlo virtually any load * High slew rate & Very low
distortlon * Aluminlum cases  MXF5600 & MXF900 lan coaled with D.C. loudspeaker and Ihermal protection.

USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC,

SIZES:- MXF200 W19 xH3%:" (2U)xDt 1"

MXF400 W19 xH5% " (3U)xD12”

MXFE00 W19 xHSE"" (3U)xD13"

MXF900 W18 xH5%" (3U)xD1454”
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH
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Advanced 3-Way Sleres Active Cross-Over, housed in a 197 x 1U case. Each channel has three level conlrols:
bass, mid & top. The removable fronl fascla allows access lo the programmable DIL swiiches lo adjust lhe
cross-over frequency: Bass-Mid 250/500/800Hz, Mid-Tep 1.8/35KHz, all at 24dB per oclave. Bass invert switches
on each bass channel. Nominal 775mV inputioulput. Fully compatible with OMP rack amplifier and modules.

Price £117.44 + £5.00 P&P

* ECHO & SOUND EFFECTS*

EREO DISCOD N DJ3400SE]

STEREC CISCO MIXER with 2 x 7 band
L & R graphic equalisers wilh bar graph
LED Vu melers. MANY OUTSTANDING
FEATURES:- including Echo with repeat &
spead control, DJ Mic with talk-over
switch, & Channels with individual taders
plus cross fade, Cue Headphone Monitor. 8
Sound Effects, Uscful combination of the
following inputs: 3 tumtables {mag), 3
mics, 5 Line for CD, Tape, Video etc,

Price £144.99 + £5.00 P&P

SIZE: 482 x 240 x 120mm

L] =il
SEHVICE* LAFGE(A4J S.A E., B0g STAMFED FDFI CATALOGUE*

RS RGN ][N =E SUPPLIED READY BUILT AND TESTED.

These modules now enjoy a world-wide for quality. perfe al a reallsfic price. Foex,
models are available 1o suil the needs of the prolessional and hobby m.ril!l e. Indlulry, Lelsure, Instrumental and D-PFJ
etc. When comparing prices, NOTE thal afl models include toroidal powsr supply. inlegral haalsmk glass libre P.C.8. a~c
drive circulls [o power a compaltible ¥u maeter. All models are open and short circult proof.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Output power 110 walls
R.M.S. into 4 0hms, frequency response tHz - 100KHz
-3dB, Damping Factor >300, Slew Rate 45V/uS
T.H.D. typical 8.002%, Input Sensitivity 500mV, S.N.&
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 + £3.50 P&P

OMP/MF 200 Mos-Fet Output power 200 wat=s
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 50ViuS
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.E.
-110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 + £4.00 P&P

OMP/MF 30C Mos-Fet Output power 300 wats
R.M.S. into 4 ohms, frequency response 1Hz - 100KH:
-3dB, Damping Factor >300, Slew Rate 60ViuS
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R
-110 dB. Size 330 x 175 x 100mm.

PRICE £81.75 + £5.00 P&P

OMP/MF 450 Muos-Fet Output power 450 wats
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor =300, Slew Rate 75V/uS.
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.NR
-110 dB, Fan Cooled, D.C. Loudspeaker Protection. &
Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 + £5.00 P&P

OMP/MF 1000 Mos-Fet Output power 1000 wals
R.M.S. into 2 ohms, 725 walts R.M.S. into 4 ohms.

Factor >300, Slew Rate 75ViuS, T.H.D. typica
0.002%, Input Sensitivity 500mV, S.N.R. -110 dB, Fax
Cooled, D.C. Loudspeaker Protection, 2 Sécond
Antl-Thump Delay. Size 422 x 300 x 125mm.

PRICE £259.00 + £12.00 P&P

frequency response 1Hz - 100KHz .3dB, Damping}

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS
STANOARD - INPUT SENS 500mY, BAND WIDTN 100K Hz.

PEC (PROFESSIONAL EQUIPKMENT COMPATIBLE) - INPUT
775mV; BAND WIDTH 50K Hx. ORDER STANDARD OR PEC.
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PIEZO ELECTR WEET

Join the Pieze revoiution! The low dynamic mass {no voice coil) ol a Piezo tweeter produces an improved
translent response with a lower distortion level lhan ordinary dynamic tweetars. As a crossover iz not required
these units can be added lo existing speaker systems of up to 100 watts (more if two are put in serles. FREE
EXPLANATORY LEAFLEYS ARE SUPPLIED WITH EACH TWEETER.

. TYPE ‘A' (KSNT1038A) 3" round with protective wire mesh, Ideal for

bookshell and medium sized Hi-Fi apeakers. Price £4.90 - 50p P&P.
A A
k.D*\a @

TYPE '‘B' {KSN1005A) 34" super horn for general purpose speakers,
TYPE\J TYPEE

discoand P.A. systems efc. Price £5.99 — 50p P&P.
TYPE ‘/C’ (KSNtD16A) 2°x5" wide dispersion horn for quality Hi-F sys-
B
e
TYFN

and cabinet input jack socket. 85x85mm. Price £4.10 ~ 50p P&P.

tems and quality discos elc. Price £6.99 + 50p P&P.

TYPE ‘D’ (KSN1025A) 2"x6" wide dispersion horn. Upper frequency
ibl FLIGHT CASED LOUDSPEAKERS
A new range of quality lcudspeakers, designed totake advantage of the latest

response retained extending down to mid-range (2KHz). Suitable for high
quality Hi-Fi systems and quality discos. Price £9.99 + 50p P&P.
TYPE ‘E’ (KSN1038A)3%" horn tweeter with attractive silver finish trim.
Suitable for Hi-Fi monitor systems elc. Price £5.99 + 50p P&P.
LEVEL CONTROL Combines, on a recessed mounting plate, level centrel
speaker technology and enclosure designs, Both models utiize studio quality
12" cast aluminium loudspeakers with factory fitted grilles, wide dispersion
constant directivity hoens, extruded aluminium corner protection and steel
ball corners, complimented with heavy duty black covering The enclosures
are fitted as standard with top hats for oplional loudspeaker stands.

POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET
FREQUENCY RESPONSE FULL RANGE 45Hz - 20KHz

ibIFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
ibl FC 12-200WATTS (100dB) PRICE £175.00 PER PAIR
SPECIALIST CARRIER DEL. £12.50 PER PAIR

OPTIONAL STANDS PRICE PERPAIR £49.00
Delivery £5.00 per pair

.

THREE SUPERE HIGH POWER

150 WATTS (75 — 75) Stereo, 150W

Bridged Mona

250 WATTS (125 - 125) Stereo, 250W

Bridged Mono

400 WATTS (200 ~ 200} Siereo, 400W

Bridged Mono

ALL POWERS INTO 4 OHMS

Features:

* Slereo. bridgable mono * Choice of
high & low level Inpuls « L & R level
controls ®* Remote on-off * Speaker &

PRICES:

150W £49.99 250W £99.99
400W £109.95 P&P £2.00 EACH

FOSTAL CHARGES PER ORDER £1.00 MINIMUM. OFFACLAL
ORDERS FROM S8CHOOQLS, COLLEGES, GOVY. BODIES, PLCs ETC.
PRICES INCLUSIVE DF V.A.T. SALES COUNTER. VIEA AND

ACCESS ACCEPTED BY POST, PHONE DR FAX.

CARSTEREQO BOOSTER AMPLIFIERS §

LARGE SELECTION OF SPECIALIST LOUDSPEAKE
AVAILABLE, INCLUDOING CABINET FITTINGS, SPEAK
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH

(60p STAMPED) FOR COMPLETE LIST.
McKenzie and Fane Loudspeakers are also available.

ALL EMINENCE UNITS 8 OHMS IMPEDANCE
8" 100 WATT R.M.S. ME8-100 GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO.

RES. FREQ. 72Hz. FREQ. RESP. TC 4KHz, SENS 57dB.
10" 100 WATT R.M.S. ME10~100 GUITAR, VOCAL, KEYBOARD, 0ISCO, EXCELLENT MID.
RES.FREQ. 71Hz, FREQ. RESP. TC TKHz, SENS57dB. PRICE £33.74 + £2.50 PLF|
10" 200 WATT R.M.S. ME10-200 GUITAR, KEYB'D, DISCO,. VOCAL, EXCELLENT HIGH POWER MIG:
RES. FREQ. 65Hz, FREQ. RESP. TO 3.5KHz. SENS 99dB. PRICE£43.47 > £2.50 P
127 100 WATT R.M.5. ME12-100LE GEN. PURPOSE, LEAD GUITAR, DISCO, STAGE MONITOR.
RES.FREQ.48Hz, FREOQ. RESP. TC 6KHz, SENS 100dB. PRICE €35.64 ¢ £3.50 P&F
12° 100 WATT RM.S. ME12-100LT (TWIN CONE)} WIDE RESPONSE, P.A., VOCAL, STAGE
MONITOR. RES. FREQ 42Hz, FREQ. RESP. TO10KHz, SENS 98dB. PRICE£36.67 - £3.50 P&F
12° 200 WATT R.M.S5. ME12-200 GEN. PURPOSE, GUITAR, DISCO, VOCAL, EXCELLENT MID.

RES, FREQ. 58Hz, FREQ. RESP. TO 6KHz. SENS 98dB. PRICE£46.71 - £3.50P
12" 300 WATT R.M.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD DISCO EI'C&j
RES.FREQ. 47Hz, FREQ. RESP. TO 5KHz. SENS 103dB PRICE€70,18 - £3.50 P&~
15° 200 WATT R.M.5. ME1 5-200 GEN. PURPOSE BASS, INCLUDING BASS GUITAR.

RES.FREG. 46Hz, FREQ. RESP. TC 5KHz, SENS 994B. PRICE £50.72 = £4.00 P&F
15° 300 WATT R.M_5. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR.

RES.FREQ. 38Hz, FREQ. RESP. TC 3KHz, SENS 103dB. PRICE£73.34 + £4.00 P&

ARBENDERS:- HI-FI, STUDIO, IN- O

ALL EARBENDER UNITS 8 OHMS (Excep! EBS-50 & EB10-50 which are dual impedance lapped (3} 4. & 6 ohm}
BASS, SINGLE CONE, HiGH COMPLIANCE, ROLLED SURROUND

8" 50watt EB8-50 DUAL IMPEDENCE, TAPPEO 4/8 OHM BASS, HI-FI. IN-CAR.

RES.FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97dB. PRICE £8.50 + £2.00 P&P
10° SOWATT EB10-50 DUAL IMPEDENCE. TAPPED 4/8 OHM BASS, HI-F, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS. 93dB. PRICE £€13.65 + £2.50 P4>
10" 100WATT EB10-100 BASS, HI-FI, STUDIO.

RES.FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 964B.

12" 100WATT EB12-100 BASS, STUDIO. HI-FI, EXCELLENT DISCO,
RES. FREQ. 26Hz, FREQ. RESP. TO 3 KHz, SENS 934dB. PRICE £42.12 + £3.50 PAP
FULL RANGE TWIN CONE, HiIGH COMPLIANCE, ROLLED SURROUND

5% GOWATT EB5-60TC (TWIN CONE) HI-FI, MULTEARRAY DISCC ETC.
RES_FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 9248B.

6" GOWATT EBE-60TC (TWIN CCNE) HI-Ft, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TC 20KHz, SENS 9448B.

8" 6OWATT EBB-60TC (TWIN CONE) HI-FI. MILTI-ARRAY DISCC ETC.
RES. FREQ. 40Hz. FREQ. RESP. TC 18KHz, SENS 835d8. PRICE £12.99 + £1.50 P&>
10" GOWATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.

RES. FREQ. 35Hz. FREQ. RESP. TO 12KH2, SENS 38dB. PRICE £16.49 ~ £2.00 P&F

PRICE £30.38 + £3.50 P&=

PRICE £9.99 + £1.50 P&F

PRICE £10.99 + 1.50 P&P

FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E

PRICE £32.71 | £2.00 PEZ
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PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
3W TRANSMITTER &0-108MHz, VARCAP CONTAOLLED PROFESSIONAL
PERFORMANCE. RANGE UP TQ 3 MILES, SIZE 33 x 123mm, SUPPLY 12V & 0.5AMP,
PRICE £14.85 - £1.00 P&P

FM MICRO TRANSMITTER 100-108MHz. VARICAP TUNED, COMPLETE WITH
VERY SENS FET MIC. RANGE 100-300m. SEE 35 x 46mm, 5UPPLY 9V BATTERY.

PHOTO: 3w FM TRANSMLTTER

B.K. ELECTRONICS

UNITS 18 SCOMETWAY, SOUTHEND-ON-SEA,
ESSEX.SS26TR.
Tel:0702-527572 Fax.:0702=-420243




Features & Projects

Window MORDELOT .........coveueeerererniersesseenssessssscesenesescsescenenee 16
Knowing whether any windows have been left open in a large building can be

Sl LeR very helpful. Nigel Smith reports on an ingenious way to link up and remote

: ; sense the state of many windows.

TWILIGHT : ;i x
ZONE \/ Transformerless Power Supplies ........c.cccooeevieenreinnnns 23

Economy £4Y O There are many alternative economic ways to provide power without the use
\

auntolight - [Syryssed  of a transformer. Andrew Armstrong investigates.
to momtor car
for the tamp faifura

garden Brake Lights For Radio Control.....................................26

A new mini sertes providing more accessories for your models. A Craig Talbot
provides the latest designs.

= Measuring Light SPectra ........cceveeeecvrercnressuecsneasinnnenne 31
it Douglas Clarkson outlines the various ways in which light can be be analysed.

| _+ ERAKE LIGHIS =
Please tefl | FOR RC MODELS Lumltec 'l'I-..l.ll....cll..ll'lll.l..llllllll.-...--'.l..l"-Ill"l..l'l...llic“il.36

your retaier - s 5
it the PCB | TRANSFORMERLESS Beb Noyes comes up with the solution of knowing when your car lamps have

is missing. " SUPPLIES < failed.

ALTERNATIVE Stz e 2 b
w, AR S AutOMate M]Xer -c--.--.an--’-onn..----.-.cvvv-ln...-o‘..a--n-oo-ignnn.o--a.--un40
Mike Meechan illustrates the many alternatives to mixer routing.

Volume 22 No.3 N o
August 1993 T s RS e i e
Mark Daniels guides us through the construction.

Alternative 12 Volt Supply ..........cccnueevreecunnann... .52

A supply using low current components that provides the high current when
needed. K R Ginn reporis.

ontents
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] -] With Joint venture co-operation from the using two lines instead of one. Multiway
multinationals breaking out all over the  link-ups or video conferencing should also

l orla place these days, it seems that complete mar-  become common place. The two giants see
ket domination is their aim. this situation as an inevitability, as they

IBM. and BT have been collaborating on a  already have companies beating on their
by Paul Freeman project to make the videophone a standard  doors for the technology. The reasons are
appliance by the end of the century, IBM  clear - cutting down travel time and saving
providing the software and BT the communi-  costs would appeal to any company.
cation technology. The technology is here and the videophone
As most people now have Windows on their  described will be available from around
computer screens and a separate telephone, October. Whether there will be intense

iug :gEIrSTSIgEr: the videophone will just become anotherinte-  advertising pressure to make the consumer
HOTI.I NE grated partofthe system. Using d_1g1ta1 ISDN  believe they cannot do without one, or

lines, costing no more than an ordinary phone  whether computer buffs will want the lat-
0737 768611 call a good colour image appears on screen.  est gadget itrespective, remains to be seen.

Improving the moving image is just & case of

Allreasonable care is taken in the preparation of the magazine contents, but the pubiishers ¢annot be held legalty responsible for errors
in the contents of this magazine cor for any loss however arising from such errors, inciuding loss resulting from the negligence of our
staff. Reliance placed upon the contents of this magazine is at readers own risk.
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ny doubts anyone has ever had about the long-term

viability and popularity of satellite television must

= surely be quashed with British Telecom’s recent

. 5. move into the telecommunications consumer sales

arena. By the end of the year, BT will be selling satellite

receivers and dishes (Astra-based, of course) from its 90
shops around the country.

Astra’s operator, the Societe Européene des Satellites, is
not in the least surprised. Other household names are ex-
pected to follow BT’s lead over the next year or so, as sales
in general ramp up and more people take advantage of the
wide range of high quality programmes now on offer from the
Astra series of satellites.

There are now two Astra satellites in service, while a third
- Astra 1C - was successfully launched aboard Arianespace
flight number 56 during the early hours of May 12 this year.
Indeed, as you read this, Astra 1C will be in the engineering
process of being made operational, and several transmissions
may already have started from it. Three satellites co-located
at the Astra position of 19.2' east of south means that some
50 television channels (16 on each of Astras 1A and 1B, and
18 from Astrz 1C) are now possible, along with hundreds of
radio channels, and all cannow be received from just one dish
pointed at the satellites’ single position.

BT has simply seen the writing on the wall, of course - or
probably more to the point, the dishes on the walls - with this
move to act as a retail outlet, but it does signal a general
change in attitude towards satellite television receptior. Just
a few years ago, the only satellite dishes around were large
multi-satellite affairs in the occasional enthusiast’s gardens.
While these are still around (and indeed, have become more
popular due to Astra’s involvements) the norm is now to see
dishes on house walls pointed towards Astra. In these few
short years, satellite television has changed from being a
novelty and an amusement to neighbours, into being almost
the norm.

By retailing receivers and dishes, BT has simply under-
lined the general and growing acceptance of satellite televi-
sion reception and, thus, can only be good for the already
flourishing market. In a few year’s time, it may be to the
amusement of neighbours if a house doesn’t have a satellite
dish on its wall.

Virtually reality

It’s not often that a new product or service comes along
which I think could be a winner. Five years ago, the birth of
reasonable satellite television suggested one such service.
And now lock at it.

The latest development to look promising in my eyesis a
service called virtual private networking (OK, if you have to
have an acronym - VPN). Actually, the service has been
around in one form or another since 1984, but it’s only
recently that world-wide moves have been made to make it
of interest outside of pure data communications fields among
restricted groups in the United States. Things are changing,

as morc users see its potential.

A virtual private network is a method of allowing data
communications between distributed sites, such that each
data user on the network appears - via a computer - to be
directly connected to the other users, despite the distance
between them. So, it works in much the same way as local
area networks, such as LocalTalk or Ethemet, around a
single office, in that data can be freely routed between users
and users can communicate cqually freely. It’s just that
distances of many thousands of miles might be involved,
rather than the few metres within an office.

There’s nothing new in principle here - after all, a few
modems can be interlinked over standard *phone lines to give
a similar, if not the same effect. The trick is to do it all so that
each user appears to be directly connected to the others, as if
a private long distance network of cables between sites had
been set-up.

The advantage to users, over a true private network, is in
cost - private networks are very expensive. Merely using the
*phone network to interconnect users as and when required
is cheaper and, potentially, much cheaper. Private networks
are expensive to install (lots of cables) and run, while
telephone lines are already there and arc already being run.
Private nctworks require expensive hardware, which inevi-
tably has to be paid for directly by the users, while viriual
private networks only require additional software in the
switching exchanges which set-up the required links over the
existing "phone network. Effectively, this software simply
has to set-up a predefined linkage, in a very similar way to
that in which standard °phone calls are set-up.

To date, the only obstacle in the way of decent and world-
wide virtual private networks has been the disparity between
telephone network operators. The services which one opera-
tor, in one part of the world, provides may be somewhat - if
not totally - different to the services provided by another
elsewhere. So, what looks to be a good thing, has been held
back by lack of standardisation.

Fortunately, things appear to be changing. Telephene
operators arcund the world (some 25 so far) have joined
forces to define standard featurcs which should be offered
and to fix a seamless method of integrating world-wide
services. This is just the start. Once virtual private networks
become more common (which they will - simply because of
this standardisation and cost benefit) price cuts are inevita-
ble. It’s foreseeable that the long-awaited and much-vaunted
revelution in teleworking (i.e., working at home, instead of
in an office and simply linking to the office computer by
*phorne ling) will be able to finaily happen. Virtual private
networks will allow this easily and, what’s more, at an ever
decreasing cost.

Keith Brindley
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.~ 'TMEMORY CARDS
. FOR PERSONAL

M itsubishi has announced the
release of its JEIDA and
PCMCIA Standard SRAM
memory cards, the first to be ap-
proved by Amstrad for use with

DIGITAL
ASSISTANT

the computer company’s new per-
sonal digital assistant. The
memory cards are used by the
computer to provide additional
memory for storing text, names,
addresses and notes, and 128k,
256k, 512k, 1M, and 2M versions
are now available from Amstrad
Spares & Service Division at
Brentwood. A 4Mb SRAM card
is also available from Mitsubishi.
The SRAM memory cards
come in JEIDA and PCMCIA 68
pin format. A double battery
backed SRAM version to JEIDA
Standards can also be supplied.

no-Kenwood has introduced

the AG 203a audio oscillator,
whichproduces low distortionsine
and square waveforms with the
frequency rangeof [0Hzto IMHz.

The sine wave signal is typi-
cally better than 0.1% distertion
with an output flatness of +0.5dB.
The square wave signal has a
maximum rise time of 200ns with
a duty cycle of 45-55 at 1kHz.

Frequency is selected by a se-
ries of range switches with fine
adjustment by a rotary vemier
coatrol. An output attenuator pro-
vides up to -50dB reduction from
a maximum output level of 7V
RMS. The output impedance is
600R.

The AG 203a is priced at
£155.00 + VAT.

60 YEARS OF INNOVATION

D t William Percival, a prolific
inventor with over 120 pat-
ents to his name, is this year cel-
ebrating sixty years furthering
British science and technology in
the field of electronics. At 89
years otd, he is still heavily in-
volved in technological innova-
tion as a consultant and adviser at
Central Research Laboratories Ltd
{CRL) - formerly the research
development centre of THORN
EMI plc - where he has been
employedasascientistsince 1933.

Dr. Percival’s route into clec-
tronics began during the early days
of radio with research in crystal

detection and technical journal-
ism for Wireless Weekly, Wire-
less Construction and Modern
Wireless. On joining EMI's re-
search laboratories, Dr Percival
became a member of the cel-
ebrated ‘Blumlein’ research team,
working alongside one ofthe most
influential scientists of this cen-
tury, A. D. Blumlein, on the first
public TV broadcast system at
Alexandra Palace in 1936.
Following the success of the
first broadcasts, television cir-
cuitry became very popular. The
‘hook’ phenomenonwhickcaused
a television picture to drop away
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was solved by Dr Percival using
frame pulses as line pulses.
During World War II, Dr
Percival worked on the world’s
first RADAR systems and devel-
oped particular expertise in aeri-
als for 3cm and 10cm RADAR.
Percival explains RADAR’s ori-
gins: “We noticed that every time
a plane flew overhead, the picture
quality on the television was af-
fected. We deduced that if we

analysed the variation in picture
quality, we would detect the pres=
ence of a plane. Distance and
direction could then be gauged
measuring the time it took for the
signal to travel from a plane to
receptors and by using directional
equipment such as rotating aefi-
als.”

Another past projcct was the
creation of high power transmit-
ters for TV via distributed ampli-

DESOLDERING

STATION

With the ever in-
creasing com-
plexities inthe Electron-
ics industry, one of the
growing problems is re-
moving devices with a
large number of pins.
The days of removing
these devices with a
hand desolder pump are
getting further and fur-
ther away. Boards with
line tracks are easily
damaged with excess
heat from the soldering
iron or by slipping with
the hand deselder pump.

With the cost of inte-
grated circuits rising, it is impor-
tant to remove components so that
no damage is dene, cither to it or
the printed circuit board and it
was with this in mind that the
RA100 Desoldering Station was
designed by AK Electronics of
Edgware. It was intended to pro-
duce a low cost unit, with low
maintenance and inexpensive

spares, but still with a good
vacuum. The vane pump used for
this operation develops 15in of
mercury vacuum and should
cleanly remove sclder from plated
through boards. The wiring loom
was specifically designed with
push on crimp connectors to en-
able the user to carry out repairs
on site, without the need to return

fier and transversal (Kalman) fil-
ters. These were used in early
transmitters to broaden bandwidth
and alfow more information. Dr
Pcrcival also completed math-
ematical analysis to assess the
imaging techniques incorporated
into the original X-ray scanner,
for which CRL’s Sir Godfrey
Hounsfield won the Nobel prize
in 1979.

Some of Dr Percival’s most

the unit for repair.

The RA100 was designed
around the Weller DS3102
magnastat iron, which was per-
ceived to offer a good all round
performancc and replacement
parts at modest cost. The desolder
bits are easily removed and de not
bond themselves to the iron. Three
bits, DS 112: DS 113 and DS 114,

PORTABLE

POWER

AJE Electronics of Cambridge

has announced the launch of a
portable power supply suitable
for many applications including
boating, yachting, caravanning
and camping, as well as for use by
motorists and in DIY.

Compact in size for its power,
it is designed for multi use. An in-
built fluorescent light provides
up to 5 hours of continuous light-
ing on a full charge, while a sepa-
rate flash light is used as a red
flashing warning light. Ithas sepa-
rate DC outputs at 6 and 12V to
supply external electric tools,
portable appliances, televisions

recentachievements have focused
on audio broadcast technologies
tncluding ICE, the first system to
inaudibly embedsecurity data into
music. ICE enabies the identity of
broadcast music to be monitored
off-air automatically and is setto
become the industry standard for
music identification.

are all that is required to cope
with most desolder operations but
there is also a range of surface
mount desoldering attachments
available. For further info contact

Keith Lawrence

on 0425 274274

Distributed by:

JJ Components

Tel: 081 952 4641

and toys and also includes jump
start cables to assist in starling
engines.

Called the Power Tank, the
unit can be charged from either a
12V car cigarette lighter socket
which takesapproximately 4 hours
to fully charge whilst driving, or
from a 240V mains supply. There
is an internal circuit breaker to
protect the instrument from over-
load conditions and a battery level
meter is fitted to moniior battery
condition.

The Power Tank is supplied
complete with cables, a protec-
tive carry case and mains adapter,
for the price of £76.50 plus VAT.

For further information please
contact:-

SAIJE Electronics, Tel; (0223)
425440

"ETI AUGUST 1993




86 025 D.07—-

MHZ OFF- KMz
A B

10Hz~20MHz

DIGITAL FREQUENCY
COUNTER

N ew from Maplin Electronics
is a pair of compact, hand-

~ held frequency counters, the
- 1.2GHz Counter M415F and the

2.7GHz Counter M416F. Each
unit features an cight digit LED

- display and- is powered from in-

emal batteries. The countershave
only two switches and two BNC

~input sockets. The lower switch

has a centre off position and can

~ select either input, while the scc-
~ond switch selects the gate pe-
- ried.

These high sensitivity meters

12V DC supply (not supplied)
which will also recharge the in-

ternal batterics. Normal recharge -

time is 5 hours and the meters can
operate for 4 hours with-a full
charge. Overcharge protection is
included.

The meters are intended fo:
use by any hobbyist, radio ama-
teur. engineer of student who
necds an accurafe and versatile

meansof frequency measurement.

The 1.2GHz Counter sclis for
£129.95 (to inct. VAT) and the
2.7GHz version £169.95.

BNR OPENS EMC TEST
CENTRE

NR Europe has opened Eu-

rope’s [irst Electromagnetic
Compatibility (EMC) Test Cen-
tre to usc ferrite grid absorber
tiles. The Centre, built at a cost of
over $1 million (£647,000) at the
company’s Harlow laboratory, in-
corporates a semi-anechoic cham-
ber lined with more than 23,000
of the novel ccramic tiles.

The centre will enable the com-
pany to testand evaluate telecom-
munications producis to ensure
full compliance with the EMC
Directive 89/336/EEC.

The Directive stipulates strict
product regulations for the emis-
ston of, and susceptibilityto, elec-
tromagnetic energy with the aim
of curtailing the growing risk of
interference between elecironic
and electrical equipment.

The new Centre is to be pro-

moted as the comerstone of a
comprehensive EMC tcst and con-
sultancy service to other UK

manufacturers and distributors of

Information Technology and tel-
ecommunications cquipment.
The ferrite tile technology has
been proven in extensive com-
misstoning trials and provides
high quality, consistent results
with the bonusofa virtually main-
tenance freelife comparcd to con-
ventional organic linings. The
small 19mm depth of each tile has
also enabled the company to build
an anechoic chamber one guarter
the volume ofthat necded if tradi-
tional maternals had been used.
The tiles absorb incident elec-
tromagneltic energy over the fre-
quency range 30MHz to 1GHz
and provide a return loss of ap-
proximately 18dB at 30MHz, in-

| can be powered from an extcrnal

crcasing to 40dB at 200MHz and
decreasing thereafter to 17dB at
1GHz.

To achievc a negiigible reflec-
tion, the characteristic impedance
of the tilcs matches that of free
space, as close as practically pos-
sible across the frequency range
of intercst. The metal plate upon
which the tiles are mounted helps

to ensure this match by modifying-
the input impedance, a function
of the tile’s permeability,
permitivily, shape and dimen-
sions, to provide a good match at
the ferrite/air interfacc.

The tilcs can best be locked
upon as a ferrite dielectric trans-
mission line with a short circuit
load provided by the plate.

|
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PIN HIGH PHOTODIODE

elecom Devices has intro-

duced a new Planar PIN Pho-
todiode witha photosensitive area
10mm in diamcter.

Designed to work at Telecom-
munications and Datacommuni-
cations  wavelengths  of
1300-1550am, the actual Spec-
tral range is 850-1650nm. The

device is now available in thé
TO3 stylc package, although oth-
er package styles can be supplied.

Charactcristics of the
35PD10M include, responsivity
of 0.85 A/W at 1300nm, low Dark
Current of 20pA, Risc Time of
lps into SOR, and a Dynamic
Impedance of 200k.

Although initially available
with a circular photosensitive re-
gion, other geometric designs will
be available later, consistent with
alternative packaging options.

Applications for this large area
PIN Photodiode will include high
sensitivity Test and Measuring
Equipment in the 1000-1550nm

field, as well as Receiver and
Sensor work with Telecommuni-
cations and Datacommunications.
For further details contact:
Access Pacific Ltd
Tel: 0234 376695

tatistics revealed recently have

shown that the level of sofi-
ware piracy has declined in most
European markets, although the
problemcentinuestoinflictheavy
losses, estimated at US$4.6 bil-
lion in 1992, upon the European
software publishing and distribu-
tion industries. After a continual
rise, the piracy fell in Europe
from approximatly 77% in 1991
to a level of 66% in 1992.

*“We have finally seen the tide
turn against software piracy in
Europe, but we have a long way to
go before we can declare victory,”
said Brad Smith, BSA European
Eegal Counsel. “The Business
Software Alliance’s goal is to

T and IBM UK have pre-

viewed the PC videophone. It
is thought the low cost face-to-
face communications product
could transform the way business
operates in the future.

The PC Videophone combines
telephone and computer to give
users the chance to see and sharc
information with the person they
are talking to withoutleaving their
desk. In a joint venture, IBM has
produced the software with BT
technology providing the latest
dimension in communications.

Nick Temple, Chicf Execu-
tive IBM UK, said that the new
product would revolutionise busi-
ness life. “[t’s the most exciting
development in this area of com-
munications for some time and
there is massive potential for itte
become an office standard.”

The PC Videophone conforms
to the CCITT international stand-
ard H.320, which not only allows
the - product to interwork with
videoconferencing systems and
videophones but also protects the
business investment when pur-
chasing the PC Videophone.

“The main benefits to users

decrease the supply and demand
of pirated software and expand
the size of the legitimate software
market, and we are steadily ad-
vancing toward this goal. How-
ever, we will not stop until pi-
rated software is reduced to a zero
market share in Europe, and
around the world.”

According to the BSA’s esti-
mates, the reduction in software
piracy in 1992 added approxi-
mate US$700 million in revenue
to the Eurcpean software pub-
lishing and distribution industries.

“The reduction in software
piracy created more than 8,000
new jobs in the European soft-
ware industry last year, including

will not only be faster decision
making, speedier and more effi-
cient use of scarce human skills,
cost and time savings from re-
duced travel, but also the added
applications including: access to
remote expertise; project man-
agement support and staff train-
ing,” said Chris Frost, IBM UK’s
PC Videophone Project Manager.

The software uses a graphical
interface to provide a vidco pic-
ture in one window, enabling us-
ersto work simulaneously inother
windows sharing the data they
wish to discuss.

As the voice, video, and data
operates using BT’s ISDN serv-
ice, the user can also take advan-
tage of the competitive ISDN call
charge both in the UK and over-
seas. At present 90 percent of UK
businesses have access to the
ISDN service via over4,000mod-
emn telephone exchanges.

The PC Videophone kit, com-
prising software, multimediacom-
munications card, solid state cam-
era and a telephone handsct, will
be available by the fourth quarter
of this year, at a price of approxi-
mately £3,000 - £3,500.

new positions in publishing, dis-
tribution, and training compa-
nies,” said Smith.

The reduction in software pi-
racy is attributed to several fac-
tors, including the completion of
the Eurcpean Community Sofi-
ware Directive, which has
strengthened copyright laws
throughout the member states;
ercative marketing campaigns
conducted by local software asso-
ciations in individual countries
that have increased awareness for
the benefits of original software;
and an increased pacc of legal
actions to enforce copyright laws
against infringers.

“Lastyear, the BSA filed more

THE PC VIDEOPHONE PREVIEWED

EDUCTION IN PIRACY PROBLEM

than 100 legal actions in 10 coun-
tries in Europe, and coupled with
strong informational campaigns
about recommended sofiware
management practices, we believe
the market is finally getting the
message that it does not pay to
cngage in illegal copymg,” said
Smith.

In 1992, software publishers
and resellers incurred the highest
losses in France, US$1.257 bil-
lion, and faced the greatest de-
gree of pirated software in [taly
and Spain, where illcgal software
held 86% of the market in both
countries.
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Start All Over
Again

oth Motorola Inc.’s Cam-
bridge Research Centre and
the Computation Structures Group
at Massachusetts Institute of
Technology are relying on a spe-
cial custom version of the 88110
RISC processor for the new Start
project. This is the successor to
the Monsoon paralicl data flow
computer project.
In presentations at the rerent

IEEE CompCon conference in San
Francisco, Motorola revealed that
the processor used for the system,
the 88110MP, adds more hard-
ware and new instructions to the
basic instruction set in order to
handle the special message-pass-
ing needs of the Start architec-
ture.

Originally, developers hoped
that Start would be scaleablg to
1,000 processors, but by putting
the 88110MP on special multi-
chip modules and assembling the
MCMs in special 3-D bricks, the
512-processor systern currently in
design can be scaled up to 4,096
processors. The 88110MP was
optimised for Start and Motorola
does not plan to commercialise
the processor.

The Start architecture allows
for greater use of paraliel process-
ing when the computer is engaged
in long-latency memory transac-
tions, through the use of special
split-phase transactions. These
transactions require such a high
level of interprocessor message-

passing that the original 88110
had to be augmented with new
register sets and a special mes-
sage and synchronisation unit
(MSU).

The addition of the MSU re-
quired the expansion of the 88110
instruction set to cover 25 new
instructions. specifically for the
MSU. Some of these arc used for
message-passing, while others
carry out a form of multi-threaded
compilation that Motorola calls
‘micro-threading.” The creation
of micro-threads for handling
processes between CPUs allows
the Start system to carry out its
split-phase transactions.

The 8811CMP processors are
linked in a topology known as a
‘fat tree,” used in such
architectures such as Thinking
Machines Corp.’s CM-5. In a fat
tree, the CPUs are seen as ‘leaves’
ofthe trec network andeach move
up the branch represents a move
up in the networking hierarchy.
Four of the 88110s are connected
locally through one router chip,

four clusters of four (or 16 CPUs)
are controlled through the next
layer, etc..

While the operating system
usecs many Unix-like commands,
the lack of a central clock means
that the model of parallelising
tasksis special. The manager proc-
ess assigns several child proc-
esses called ‘players,” with play-
ers distributed one per processor
for ail processors assigned to a
parallel task.

The manager process cannot
have direct access to the MSU
block in the 881 10MP, in order to
commnunicate with players; in-
stead, it uses standard Unix inter
process communication methods.

Currently, Motorcla is sched-
uled to deliver 32-processor and
512-processor versions of the Start
system to MIT in 1994. The first
will be a departmental
supercomputer platform with per-
formance in the 3-Gflops region,
while the 512-processor system
will aim for performance of
roughly 50 Gflops.

Terminator,
Too

new type of terminal block
has been designed for PCBs.
It uses a patented contact and
actuation design to make connec-
tions to a wide range of wire sizes.
A tmurn of a small actuator bar
enables a wire to be removed and
anew wire inserted and connected.
In making a termination, an
operator places a wire against the
stop in the applicator opening and
depresses the built-in lever. This
forces the wire against the ‘zero
gap’ metal body, displacing the
wire insulation for an electrical
contact. When used with stranded
wire, there is no damage to indi-
vidual strands and opening the
lever moves the wire from the
terminal contact.
Produced by Pheonix Contact,
Harrisburg, Pennsylvania.

Electric
Vehicles On
The Move

o support the development of

fast-charging hardware that
is expected to improve the effec-
tive range of electric vehicles, the
US Federal Transit Administra-
tion has awarded the Advanced
Lead-Acid Battery Consortium
$1.2 miltion in matching funds.

The ALABC fast-charging re-
search programme aims to de-
velop battery-charging hardware
that can return roughly 56% of a
full charge in 5 minutes, 80% in
15 minutes and full charge in 4
hours. Contemporary clectric ve-
hicles have a range of roughly 80
miles, depending on conditions,
with a fully charged set of lead-
acid batteries.

.

Hesing Technology @

Huntingdon, Cambs. PE18 6DD

Distributors for:

Cromwell Chambers, 8 St. Johns Stree,

TEST EQUIPMENT SYSTEM CONSULTANCY
Supply Replacement Parts
Maintenance Supply of Service &
Commissioning Operators Manuals

Components

WAUGH INSTRUMENTS, RAMTEST LTD, KRENZ ELECTRONICS, PANTHER

Tel: (0480) 433156
Fax: (0480) 413357

Traditionally, the prospect of
recharging EVs has becn consid-
ered an overnight proposition,
dovetailing with the extra capac-
ity of electric utilities during ofi-
peak hours.

“Opportunity charging aliows
the consumer to benefit from the
cost advantage of lead-acid bat-
teries and still enjoy reasonable
range from an electric vehicle,”
said Robert F. Nelson, iILZRO’s
manager of chemistry and
electrochemistry. “Though other
battery designs may offer greater
range in theory, material costs
alone can be as much as 10 times
higherthan lead-acid,” he pointed
out,

inanother move, the US Coun-
cil for Automotive Research
{USCAR} has announced that its
members, Chrysler, Ford and
General Motors, have signed an
agreement to investigate coop-

eration in the design, develop-
ment, testing, and possible manu-
facturing of electric vehicle com-
ponents. The group will explore
opportunities forcommon designs
and specifications of electric ve-
hicle systems and subsystems that
would ultinately be used in each
company’s own vehicle.
USCAR, an umbrella organi-
sation formed to recommend,
moniter and develop cooperative
non-competitive research among
the Big Three, now has ninc con-
sortiz under way. The new elec-
tric vehicle group is being estab-
lished to find the most effective
way to hasten electric vehicle de-
velopment, in order to help meet
the US nafional and industry goal
of providing clean, efficient, do-
mestically fuelled, personal trans-
_portation.

More Se

News Next Month

PROFESSIONAL SERVICES

We offer a full R.F. DESIGN SERVICE from design and development

to prototype. Our extensively squipped laboratory with screened room

is available for EMC PRE-TESTING to ensure products comply with
the EC Directive on emissions and susceptibitity.

°R. °N. “Electronic$ ewc

1 ARNOLDS COURT, ARNOLDS FARM LANE. MOUNTNESSING
ESSEX CM13 1UT, Tel: 0277 352219 Fax: 0277 352968
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Mains Inverter

Comments

With regard to the mains in-
verter in the December is-
sue, the use of two 4mm connec-
tors was suggested for high cur-
rent low voltage. Although not
the cheapest, the use of three pin
XLR plugand chassis socketmade
a much neater job.

I built the unit so T could dem-
onstrate small portable TVs at car
boot sales. Battery lcads are ex-
pensive and difficult to obtain. It
does this job satisfactorally, but
will not do larger colour TVs-
typically 150watts. Thave noticed
that when I tried it with two mains
radios one valve and one transis-
tor, an intolorable buzzing oc-
curs. The valves light up OK but
the AC only set had to have the
carth lead connected to lose it.
Whatis happening here? Arc there
modifications that can be done to
the inverter to overcome this ef-
fect?

You said in connection with

5-Band Graphic EQ Maths

egatdmg the 5-Band Equal-
izer featured in June 93 ETE,
: I am interested in using this ¢ir-
*cutt s the basis for a 3-Band
“sweepable EQ, which are quite
‘expensive commercially. Could
< you print the mathematical for-
mulae for determining centre fre-
-quency and the Q of the gyrator
circuit, as I cannot find this in any
published texts.
Constructors may like to in-
- tlude a small (39p) capacitor
across R7 in the eircuit, to ensure
stability of 1C2. For a future
~ project, how about a complete +/
-15V reguiator using the LM317/
337 regulators and 15VA toriodal
on one PCB.
¥ Stewart, London,

If you wish to sweep the fre-
quencyofthe stages in the graphic
equaliser, you can do so to a
lintited extent by varying Ri.

- However, the practical range is

R} must remain consid-

—

the mains tester checker that 90V
HT batteries for poriable valve
radios were expensive. Apart from
asource called The Vintage Wire-
less Co.,] didn’t know that they
were obtainable ar all!

I had heard of a umit which
generates the rail from a PP3 bat-
tery but costs £50. May be your
checker project could be adapted
for this.

Mark Daniels replies:

I will take the points in the
order in which they are raised in
your letter.

The connectors suggested for
the 120 Watt version of this in-
verter were recommended as
cheap and readily available. 1
agree with your suggestion that
the use of XLR connectors in this
application is probably

Muplin's low cost range, plug
KC34J. socket KC57M.

I find it rather surprising that
a 120 Watt inverter will not run
larger colour televisions, I have
run 26" models from this size
inverter on several occasions. It
may be that the televisions in
question are older models with a
‘dropper’ type supply requiring
more power than a modern set
using a mains transformer or
switched mode supply.

A 225 Want version of this
design is available as a compo-
nent kit (excluding PCB) from
JPG Electronics, Chatsworth
Road, Ckesterfield, Tel: 0246
211202. The transformer and suit-
able power transistors (type
MJ11016) are also available
separately from this source. A

' Letters

225 Walt toroidal transformer has
been producedspecifically for use
in this design and will perform
better than a standard mains
transformer used in ‘reverse’ as
suggested in the article.

Low frequency interference
(buzzing) has always beena prob-
lem with radios of the type men-
tioned and to a lesser extent with
televisions. It is usually possible
to cure it by effective earthing as
you mention in your letter. A cop-
per grounding rod driven 1.5 10 2
metres into damp ground and
connected tothe earthedside (neu-
tral) of the transformer second-
ary may be helpful in more obsti-
nate cases. Where mains
electricity is installed the earth
connection may conveniently be ..
made to the normal mains earth U

a better alternative.
However, I would sug-
gest the use of the ‘re-
versed' version of this
connector (ie. panel
mounted plug, lead
mounted socket) in

not very: greal becquse 2

erably greater than R2,
and in any case varying

ov

Gyrator Inductor
1]
: R Where
e RZR2
= L=C2xRixR2 {=
L

it will affect the O to
some. exient.
The gyrator circuit used in

the 5-band graphic equaliser
_ project replaces an inductor. The

inductance can be calculated by
writing the equation describing
the behaviour of the circuit, and
equating this to the standard
equation describing an inducior
and a series resistor. This per-
rnits calculation of the equiva-

lent mductance in _terms of the

resistors and capac:rors in the
circuit.
The article dld ariginally in-

: : - clude the formulae and a brief
Andrew Armstrong replies:

outline of their derivation, show-

“ing the approximate equivalence

between the action of the gvrator
and an inductor, but they were
Jjudged unlikely to interest con-
Structors.

The answer comparing the
gymetor with an inductor and a
series resistor, is Shown in the
diagram.

The centre frequency of the
circuit is then calcitlated wsing

the standard formuda:
F== i
2oL C
where C is the
external capacitor
and O is calculated using:
Q = 2xfl
R
o A A |
R 2zLC
S
RC

—_—

This allows calculation of O
and centre frequency of the active
tuned circuit. Such a circuit hes =

~ the advantages that it can use

inductance values which are not

-obtainable as standard compo-

nents, and that it doesnot add the -
inevitable shight distorion caused
by magneric non-linearity. How-
ever. sometimes inductors them-
selves are begter choice for a par-
ticular application eg for fow
power consumption.

10
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via the carth pin of a three pin
plug.

A squarewave consists of a
fundamental sinewave and all the
odd harmonics in the appropri-
ate rarios theoretically up to in-
finity. A sinewave, by compari-
son, consists only of rthe
fundamental wave and is nor-
mallytheonly source of a.c. which
needs to be filtered out by mains
equipment, which will normally
have been designed to do just this.
The output of the inverter is, of
course, a squarewave which will
introduce frequencies into the
equipment which may not be ef-

circuit in the figure below which
I have used successfully on many
occasions. The design may ap-
pear ‘backto front’, but it should
be realised that the ransformer
secondary will provide the neces-
sary inductance for the first stage
of rthis filter. Suirable values for
the components are 4 to 10H, 14
rating for LI and 12, 100n-to
470n 250V AC, for CI - this com-
ponent MUST be a class X mains
rated device, VDRI is a 275 volt
metal oxide varistor, 275LA13 or
similar. A certain amount of ex-
perimentation may be necessary
to obtain best resuls.

Suggested pfojects

modular form of the follow- Wayback in the heydav of ana-
ing FX: Digital Echo and logue electronic music synthesis,
reverb, vibrato, phasing, . vibrafo, echo phasing and chorus

flanging,chorus and ADT.

Next ap insttument that has a
few titles. It is known as a har-
mony generator, a pitch shifter or

to name but a few, ETI published
circuits galore. Digiral circuits
have not been so frequent, owing
to their complexity and I agree its

a pitch transpozer. hightimewe sawrenewed amatuer
Wayne Human  interest in creating these in the
Southdale digital age instead of leaving it to

the Japanese. Ed

South Africa

I have not come across the

Jectively removed by any fil-

ters built into the appliance,
so additional filtering of the
supply will become neces-
sary.

A low pass filter con-
nected between the output
of the inverter and the af-
fectedappliuncewill remaove
some of the harmonics from
the square wave output of
the inverter, producing a more
ideal waveform for sensitive ap-
pliances. Maplin list a ready built
unit which may be suitable, cata-
logue no. KRI6E.

For those who wish to build
their own I present a simple filter

I must admit that I cannot
recall having seen 90V HT bat-
teries on sale in the shops for a
number of years now. Wilkinson's
definitely used to stock them some
time back, but I am not sure
whether they still do.

portable h.t. unit which you men-
tion, but I assume it is similar to
the unit which replaces the diffi-
cult to obtain 15 volt battery in
Avo 8 multimeters. This unit is
listed by RS Components, cata-
logue no. 611-048 and has a simi-
lar price tag.

I am wncertain how much HT
current valve radios require, but
the Proving Unit can only output
a very small current (a few
milliamps at most). This may well
be sufficient, but you will need to
experiment and see. You may also
find thar this circuit will cause
more interference than the bat-
tery to mains inverter, due its

much higher switching frequency.
The number of turns on the
secondary of the HF transformer
in the Proving Unit will need re-
ducing. A simple half-wave recti-
Sfier, smoothing capacitor and
possibly zener regulator will have
to be added to the secondary to
produce DC for the vaives.

Please send your letters to:
The Editor

Electronics Today International
Argus Specialist Publications

Argus House
Boundary Way
Hemel Hempsiead
HP2 78T

SECURITY EQUIPMENT

INSTALL YOURSELF & SAVE ! SAVE!

Complete fange of security parts to protect your house and
property. Passive infra-red sensors unltra-sonic movement
detectors, control panels, cable, etc etc supplied with instructions.

QUALITY AUDIO MODULES
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STEVENAGE
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and Surface Mount) Full Procurement Service
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Cable Harness Assembly /loom Component Sales
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Top Quality Work at Reasonable Rates
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ilyobas N. Binga of Hold Trade Air Services Ltd. sent
a fax to the ETI offices, to ask about a triac drive circuit.
His fax shows the section of circuit illustrated in Figure 1.
He found that, when power was switched on, although
switching signals were reaching the MOC3020, the 12W
lamp remained on all the time. He then tried disconnecting
the gate connection to the triac, which caused the lamp to
flash and eventually, after 15 minutes, to remain on.
The project is to build a large clock display, which can be
read for 100 metres away. He requested procedures for
calculating component vatues to be used with the MOC3020

- | The Blueprint column is intended to Suggest answers fo
+ readers” electronics design problems. Designs arc only
i caricd out for items to be published, and will not be
1 protatyped by the columnist. Circuits published in
~ 1 Blucprint arc belicved to work, but may need minor
- | alterarion by the reader afict prototype. Individual 15
L will nat be entered into, save as

= mecessary o prepare items for publication. =

or it is being falsely triggered by mains spikes. It is, in any
case, a good idea to provide the triac with protection against
mains spikes, so a snubber network should be connected as
shown in Figure 2. If this cures the problem, then it should
not recur, but if it doesn’t, the only remaining likely cause of
the problem is that the triac is defective, so it should be
replaced.

A Question of Choice
Several points need to be madc about the choice of
components and values. First ofall, thc MOC3020 is rated as
requiring 30mA of LED currentto guar-

11
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antee triggering. Most units I have
tested will trigger quite satisfactorily
with less than 10 mA, but in a large
installation the official ratings of de-
vices shonld be bome in mind. The
section of circuit diagram shows the
opto- isolator driven from a logic gate,
which cannot be expected to provide
30mA drive current, particularly not to
several loads at once. It might be better
to use the MOC3022, which is rated at
10mA guaranteed trigger current.
The TIC226M triac is an 8amp dé-
vice which requires 50mA of gate trig-
ger current in quadrants 1,2 and 3 and

12w - . -
Pt is not rated to trigger at all in quadrant
4 {with gate positive during negative
Ensgeens st <M mains half-cycles). The usc of an opto-

triac to trigger the device, means that
- = triggering occurs in quadrants { and 3,

and the TIC226M, so that he could make the unit work.
Would I be right in guessing that the project is required for
use in an airport, perhaps?

Cause and Effect

First of ail, why does the lamp remain on when the
MOC3020 is apparently being switched by its logic drive?
There are four obvious possibilities and it should be quick to
find out which is the culprit. The MOC3020 may be receiving
drive when it appears not to be, the MOC3020 may be
defective, the triac may be defective, orthe mains supply may
contain such a high amplitude of spike interference that the
triac is being broken down {which causes false triggering),

Te find out which is the cause, first disconnect R2, not the
gate connection to the triac. This leaves R3 connected as a
blecd resistor for any leakage current or noise which may
reach the gate. If the lamp remains off when R2 is discon-
nected, than reconnect R2 and disconnect R1. Ifthe lamp now
remains off, then the drive is at fault, while if it remains, on
the MOC3020 is defective.

If the lamp remained on, then either the triac is defective,

soreliable triggering can be expected if

50mA of gate drive is supplied. Clearly, the value of R2 istoo

high to permit reliable triggering near to the mains zero
crossing. A 1W, 470n resistor would be more appropriate.

The triac itself is too large to be suitable for the job of

100R
12w

.

&

— s——

Fig. 2
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driving a 12W lamp. When a triac or
thyristor is triggered, it continues to
conduct until the current falls below a
level known as the holding current, a
level which maintains sufficientcharge-
carriers in the junction for conduction
to continue. It is unlikely that the cur-
rent drawn by a 12W lamp will reach
the holding current, though this is not
specified in my abridged data. The
RMS current drawn by a 12W lamp
running on 240V AC is only 50mA, L

LOGIC

OOSE APP
A menoriebn
T e T
S I
13 = LOGIC LEVEL FET
eg. RFD3055RLE

+VE SUPPLY CHOSEN TO BE TOTAL LED VOLTAGE
AT 20mA PLUS 15%

RESISTOR R THEN CHOSEN TO PASS 20mA

while the rated RMS forward current
of the MOC3022 is 100mA. It would

ALL SEGMENTS ARE IDENTICAL

appear that a single 12W lamp could be
driven directly by the MOC3022, the
only difficulty being that when a cold

ol

Fig.3

lamp is switched on, there is a current

surge of several times the RMS operating current and this
may cause failure of the MOC3022. Either a NTC thermistor
should be connected in series with the lamp, or a lower-
current triac such as the TICP206M should be used. This is
a 1.5A triac, rated at 8mA trigger current in quadrants 1 and
3. The holding current of thyristors and triacs is usually of a
similar order to the trigger current, so the TICP206M should
be able to remain triggered ever most of the mains eycle.

Dissipation

Mr. Binga goes on to ask how reliable the clock is likely
to be when he calculates that the total dissipation of all the
lamps he intends to use is 2.5kW and that the unit will be

enclosed in a transparent plastic housing which will limit
cooling. My estimate is that reliability would be poor and that
there could even be a fire-risk. I would, instead, experiment
with the visibility of large, high-powered LEDs operated as
shown in Figure 3. If a wide viewing-angle is required, then
one ofthe LEDs from the Farnell catalogue is specified at 550
millicandelas over 100° solid angle. If, on the other hand, a
narrow viewing angle is acceptable, another LED from the
same manufacturer offers 3 candelas over a 20° solid angle.
Clearly, onc would need more LEDs than incandescent
lamps to give adequate readability at a long distance, but the
reliability will be much higher. A. Armstrong

"TEST AND MEASURING INSTRUMENTS

7.75 CS55170 £1361.83
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COUNTERS @ GENERATORS ® OSCILLOSCOPES @ POWER SUPPLIES ® MULTIMETERS ® CLAMP METERS
LCR METER @ PROGRAMMER/EMULATOR ® MULTI-INSTRUMENT ® AUDIO/VIDEO TEST ® GENERAL PURPOSE

For more detailed information on any of the SAJE range of products please contact:=
SAJE Electronics, 117 Lovell Road, Cambridge, CB4 2QW. Tel: (0223) 425440 Fax: (0223) 424711.

e (Please remember to send full credit card details). All prices quoted in this advertisement are

ELECTRONICS

inclusive of VAT.

m AUGUST 1993




ou can ...

LOOK FORWARD
'TO AN ELECTRONIC
FUTURE WITH ...

ELECTRONICS

TODAY INTERNATIONAL

Magazine

Save
if you've

5%

hadan ET. “oDIRECT
subseription, )L} "’l{l{l

Delivery Service every month
for 1 year, save 15% and we’‘ll pay the
postage anywhere in the U.K.!

1 Yr Direct Delivery  ‘First Timers’

Service Rates: Discounted Rates:

UK. £23.40 U.K. £19.85 (save over £3)
Europe £28.50 Europe & Eire £25 (save over £4)
Sterling O/S  £31 Sterling O/S £26.35 (save over £4)
US Dollars ~ $56 US Dollars  $47.60 (save over£$8)

Or use this coupon to extendfrenew

your subscription and make sure
you never miss an issue!

Past me today! (PLEASE COMPLETE IN BLOCK CAPITALS)
ICI Yas, | would like a new subscription to £.T.1. magazine for 1 year and get my I
15% introductory discount. Q Yas, | would like to re-subscribe to E.T.l. for 1 ysar
at the standard rate. (State subscription number if renewing/extending .. =
................. ) Commence my subscription from the .....................cocie e, ISSUR.

I i enclose my chequeM.C. for € .....ooveriene made payable to ASP or debit |

I my Access/Visa account: I
L) 00 00 00

I SNt e e Expiny2tiotnis Today's Date: ........c..e.. I
INETTIVER o = ommesrmpbergn e et e e i A e S S T e T i e I

I ........................................................................................... Post Code: .................. I

Please sand this coupon lo: Argus Subscription Services, Queensway House, 2 Queensway,
Redhill, Surey RH1 1Q:S. Or calf our hatline: 0737 768611. You may receive further
information about offers which may be of interest to you. Offer closes: 30,783 (E.T.1.152)

e e ]

grab this ~

chance to LSIIRV E \
get it ICE~_ |
delivered by

our Direct

SUMMER 1993
CATALOGUE

The new enlargéd Cirkit

Catalogue is out now!
» 32 more pages
» New range of Kenwood ‘scopes
The latest scanning receivers and accessories

>
» New section of low cost security products
>

Extended range of Velleman kits including: 250W 12Vdc
to 220Vac inverter, in-car amplifier power supply, 200
and 400W amplifiers, suppressed lamp dimmer, halogen
lamp dimmer, day/night thermostat and telephone
remote control unit

» New test equipment, includes: 2.3GHz bench frequency
counter, EPROM emulator/programmer, portable ‘scopes
and bench function generators

» Host of new components, including: compression
trimmers, variable capacitors, connectors, fuses, and
fuseholders, potentiometers, IC’s, soldering irons and
lead free solder

» Published 27th May 1993

» Available from most large newsagents
or directly from Cirkit

» Send for your
copy today!

® § o_ |
Cirkit
CIRKIT DISTRIBUTION LTD

Park Lane - Broxbourne - Hertfordshire - EN10 7NQ
Telephone (0992) 444111 - Fax (0992) 464457

14

lE.'l‘l AUGUST 1993




A unique range of Iow cost data acquns:tlon products for IBM PCs and compat:bles Installed in '
. seconds they simply plug directly into either the serial or parallel port. They are completely seif ‘
* contained, require no extemal power supply and take up no expansion slots.

* Each device comes with an easy to use software package (PicoScope, PicoLog or both). C, Pascal, |
© andBasicdriversare supplied for those who wantto develop their own software, as isamanualgiving -
. full details of the hardware and software. All software supplled on 3.5" disk. l

U to 24kHz samphng rata from . Soﬂware selectable snngle
/33MHz machine ; ended or differential inputs

l
0 5V Input range Resolution programmable '
BNC input connector allows between 8 and 16 bits + sign
use of standard scope probes +2.5Vinputrange

".

30Voverload protection 5V reference output
Parallel portconnection Connects to serial port
includes PicoScope software Includes PicoLog software

£49 _8Channel 16 bit + sign ADC 9

15Ksamplespersecond PicoScope ‘Virual instrument' software
0-2.5V Inputrange =~ =] packageforthe ADC-10, ADC-
Digital output fap | 11and ADC-12.

D25 input connector SRR EAI :

Storage oscilloscope with
) trigger and timebase. Traces
Includes both PicoScopeand = . i| can be printed and saved.

PicoLog software ; Multipla meters onscreen. Real SAt r

" Scope,voltmeter, . .
11 Channel 10 bit ADC S, R e sime sectunanalyls i |

Upto 18kHz samphng rate. " Pijcolog Colectsamplesiromipermsto
0-5VInput range Ly esn i one per day. Scale samples
BNC input connector allows S Eee | linearly, by equation orbytable
use of standardscopeprobes = & XYL -] look-up. Graphical (against
30V overload protaction : 3 N ] ! time or XY) andtext reports can
Parallslportconnection . Uyt~ be displayed, printed or
Includes both PicoScopeand | exported.

PicoLogsoftware : Advancod data Picologis alsoavailable forthe

Single Channel 12 bit ADC £85 i logging software ADC-10: callfor details.

" Typical application c-12 | " PICOBENEFITS
vQS%L‘O?COPé @ 30 day no quibble
oltmeter .
Sk . money back policy
@ Full 1 yearguarantee

Audio sampling
Chartrecorder smulation ® 1year'sfreesoftware =
upgrades

Temperature measurement

Prassure measurement :

SRR @® Freetechnical support
® Free usernewsletter

® Samedaydispatch

Automotive monitoring
Medlcal resean::h
Educat;on

@ Pico Technology Ltd BroadwayHouse149 -151St Neots Hoad,Hardwick,Cambndge CB3 7Q4.
| TEL: 0954-211 5 FAX: 09421 1880 B8

ETI AUGUST 1993 : ’ , 15 4




PROJECT

A single loop design to
detect remote open
windows,

by Nigel Smith.

[ he window monitor has, as its name suggests, been
r designed to detect which of one’s windows are
open or closed. This would be a trivial task if one

L1 were allowed separate wires from each window to
the moritor, but this was ruled out in the original design
brief. The requirement was to monitor greenhouse windows,
where there were many windows situated some distance
away from the monitor. Separate wires were therefore deemed
to be impractical and a system was sought in which the

BASE REMOTE REMOTE TO NEXT
UNIT $~ CIRCUIT ~=gsd CIRCUT (—— REMOTE
1 2. % CIRCUT
st s2
Fig.1 The system

windows are connected by a single cable, in loop or chain
fashion. The project was designed to solve this problem, but
it may find more widespread use as part of a sccurity system.
An alarm trigger option has therefore been included.

The system consists of a base unit, which contains the
power supply and main circuit and a remote circuit, together
with a reed switch at each window, as shown in Figure 1. A
prime objective has been to keep the remote circuits as
simple as possible, so that a large number can be built at a
reasonable cost.

Despite its name, the circuit can, of course, also monitor
doors or indeed anything else that can operate a switch.
Transistors, including phototransistors, may be used instead
of reed switches, so the project would make a versatile ‘smart
loop” ifused with an alarm system, since it will detect which
switches have been operated.

Operating Principles

The following provides an outline of
the system operation - see “How it works® for further
details.

The base unit supplies a pulse train to the chain of remote
circuits, each of which routes the first pulse it receives to its
switch, All subsequent pulses are then sent along the chain
to the next remote circuit. The first pulse is thus applied to
the first switch, the second pulse to the second switch and so
on. The relevant waveforms are shown in Figure 2.

The state of the switches is read by monitoring the current
in the supply line to the chain. The remote circuits use CMOS
ICs which draw a negligible quiescent current but can supply
up to 2mA when working at 10V. When a pulse is applied to
an open switch, the current remains negligible, but nearly
2mA will be drawn if the switch is closed. The current
monitor has simply to distinguish between these two states
to tell whether a switch is open or closed.

The output of the current monitor is fed to a serial in/
parallel out shift register which stores the data and drives the
LED display. An HC series shift register and low current
LEDs are used, as the former can directly drive the latter.

I'have assumed that the state of the switches will mirror
that of the windows, i.e. that the switches are closed when the
windows are closed and that a warning light should show that
a window is open. For each window there is therefore a red
LED, which will light if its switch is open.

= UL

Fig.2 Remote circuit waveforms

OUTPUT
TO SWITCH

The last remote circuit of the chain is terminated by a
tesistor, which acts as a permanently closed dummy switch.
The corresponding LED is a green one which lights to indicate
the closed condition. This is used to show that the monitor is
operating when all the windows are closed and the red LEDs
are therefore off, as well as to provide a continuity check for
the chain.

The reading sequence is repeated every 700ms or so, to
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give a continually updated reading. The duration of the pulse
train will obviously depend upon the number of windows
connected, but will typically be about 10 to 20ms. During this
time, the LEDs will flicker as the data moves through the
shift register, so the display will show a slight flickering at
about 1.5Hz in use.

Power Supplies

A choice of mains or battery power supply circuits has
been provided. These are shown in Figures. 3 and 4 respec-
tively. Both give nominal 5V, 10V and 15V lines, although
the recommended battery voltage is actually 6V. Four 1.5V
cells or five 1.2V rechargeable cells should be used. Alterna-
tively, a stabilised SV or 6V supply may be used with the
battery version.

Switching Options

Although the window monitor was designed to operate
using reed switches, active sensors and auxiliary circuits may
be connected by using transistors as switches. Connect the
emitter and collector of an NPN type to points S1 and 82
respectively, vice versa for a PNP type. The connection
points are shown in the remote circuit component layout,
Figure 12.

-A point to watch here is earthing. Connection via transis-
tors is suitable only if the circuits driving them are floating,
i.e. if they have no connection to earth nor, worse still, to live,
neutral or haif live mains. 1fthe window monitor itself is not
earthed, then one earthed auxiliary circuit is permissible, but
if in any doubt, use an opto-coupler. Most types are suitable
and the method of connection for these and for phototransistors

NOTE -
K 78L0S A S5+15V
D1 BZYBEC10V ...l
T 240V/6-0-6V, 100mA )
F1 63mA, QB sspm 100U =
F2,F3  100mA, GB
-g—q' 4 -‘—H—qp 1k2 y
1
"-o—dr}/o-
L]
: & i Te31 [ & +5V
.
: c
Ng oo
= 10V
S s cs
470u 100n D1 +C4
10u
B 2 l ov
P — e Bt et
Fig.3 Mains power supply
e Snks " v ) LB

L)arodd

=gy EV(lo +5V)

Rt
1k

IC1a iIcie Pty +10V
c1 D3
100n R2 R4
10k 10k
=g 15V
cs D4
NOTE:
‘ ic1 74AC00 2209 = l"‘
' ca D1-Da  1N4148 C7 mpm cs
T 220p 4u? 4u7
Fig.4 Battery powered supply

A voltage tripler was chosen for the battery power supply,
because the higher voltage lines require much less current

than does the 5V line. It would have been possible to run the.

remote circuits at 5V, but some voltage overhead would still
have been required for the current monitor. While a voltage
doubler could have provided this, the addition of a couple
more capacitors and diodes creates a tripler which enables us
to run the remote circuits at 10V. This is advantageous,
because of the higher output current capability of CMOS
chips at the higher voltage. The detector of the cument
monitor can therefore be less sensitive than otherwise, so that
noise immunity is improved.

is as described-above for transistors. The requisite ratings for
the above devices are modest. The ‘on’ current is only 2mA,
the “off” voltage is 10V and leakage current up to 100pA is
acceptable.

As stated above, it has been assumed that the LEDs are
required to be on when the switches are open. If, instead, you
want a LED to be on when its switch is closed, then connect
it to the SV line as shown in Figure 6 for LED 6, the green
LED, instead of the OV line as shown for the others. The
relationship between a switch and the corresponding shift
register output is that an open switch gives high output, a
closed switch gives low output. This applies for all types of
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i (7B HOW IT WORKS

Power Supplies
The mains PSU, shown in Figure 3, requires littie explanation. Full wae

iy é reclification and a regulator IC are used for the 5V line, while unregulated kel
g 5 wave rectification is sufficient for the other fines.
= & The battery PSU, shown in Figure 4, uses ICs 1a, 1b and 1c to generz=
£ a 150kHz square wave. This drives the voltage tripler via IC1d to produce e
3 10V and 15V lines.
23
[&]
33 Main Circuit
The main circuit is shown in block diagram form in Figure 13 and in %
T circuit diagrams Figures6 and 8. The diagrams and the text below refer to &
3 55~ case where there are five remote circuits. For the general case where there z=
Fis) 1 remote circuits, read Q(n+1) for Q8.

The reading sequence is initiated by a pulse from the system reset GiiE.
i« 3 which comprises IC1d and associated components. The pulses are negatme
going, approximatefy 2ms wide and repeat at 1.5Hz.

= The clock generator consists of IC1a and its assciated components. ¥
3 g b\ osciliates at about 750Hz, unless it is disabled by a high on output 08 of the
§———p}>—¢ shift register. The clock is therefore enabled by the reset pulses, which taks
all of the shift register outputs low.
gg N = The signal and 10V outputs to the remote circuits are controlled by the
S—T———P}-2—e latch ICs 2b and 2¢. The 10V output cannot be left permanently on because
the remole circuits need 1o be reset for each reading sequence, but this &
Z8 =N 2 achieved avtomatically by switching on the 10V output. When this the datz
3 “—:—H—'—J' input of the shift register, will be high. This logic 1 becomes a marker bit whick |
2 = s WX controls the latch ICs 2b and 2c. At the first clock pulse after the reset, the
| 28 2 markes willbe shified to the firs register output, Q0. This sefs the latch, whick
':’—H‘—' niow tums on the signal and 10V outputs. Subsequent clock pulses are outpet
l ta the chain, while the marker is moved alang the register with the switch stais
= data from the current monilor following behind it. When it reaches Q8, the
8 5 marker stops the clock and resets the laich, so the outputs to the remot
= circuits are tumed off and the data remains in the register until the nex rese!
pulse.

ICs 1b and 3a are used for logic level shifting at the latch inputs and they
alsofom gates, as shown in the block diagram, Figure 13, IC1b allows the latck
to be reset by the system reset. This is only necessary for the initialisation of
the latch, which will subsequently always be reset by the marker at 06. IC3a

x prevents the latch from being set when Q8 is high. This ensures that an open
=13 ey YK circuit chain condition (putting QO high and the green LED off) does not try fo
) -—:}gﬂj—b— set and reset the laich simuitaneously.
The operational amplifier IC3b and R19 form the 10V output and curreri
i & 23 N ronitor. The voltage of the 10V output line, being also that of the op-amp
8 " negative input terminal, will follaw the voltage of the positive input teminal
= 5: XX This will be 10V when the latch is setand OV when it is reset. Any current drawn
> o P : b1 by the output line will fiow from the ap-amp output through R19, sa the op-amp
] _&'_”_9— output voltage will depend upon the said current. When one of the remote
& L\ circuits applies a puise to s window switch, the output of the ap-amp will be
- _& ﬂ‘ sRpes | 10V if the switch is open or 12V if t is closed. The network Rs 17 and 18 drop
b T the voliage to approximately 9V or 11V respectively, so that the comparator
Tl — - — -
. s EEPph— Alarm Trigger
= F T Sl L\ If this function isnot required, then omit R26, Q1, IC4 and
A the long link next to it from the main circuit board.
: | The alarm trigger is output via an open collector transis-
5 §_ tor. When this is connected to a pull up resistor in the alarm
\ T ‘ f = T circuit, a positive going pulse will occur if any of the window
- switches is open. The pulse width is about 1ms and it will
l P Jl & ) hd repeat every 700ms or 5o, as long as the switch remains open.
8 & = a 5 & A chassis connection must be made between the window

monitor and alarm circuits, so one must be mindful of
Fig.5 Expansion circuit { earthing. Ifboth monitorand alarm circuits are earthed, there

switches and both methods of LED connection.

Windows can be ‘ORed’ by wiring their switches in series
with one remote circuit. This arrangement could be useful if
you have two or more windows close to each other and it is
Dot necessary to know precisely which one of them is open.

is not likely to be a problem, provided that the alarm has its
negative or 0V supply line earthed and the two circuits are
situated reasonably close together (e.¢. in the same room).
The best arrangement will depend upon the alarm system in
use, but in general the earth connection to the mains powered
version of the window monitor should be omitted only if there
Is a permanent earth connection via an alternative route,

18
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IC1c can compare-this to a 10V reference. The compa-
zafor output is then fed to the data input of the shift
rgister. The register is clocked at the trailing edge of
each output pulse, so the capacitor G2 is used with Rs
17 and 18 to hold the comparator input. The integrating
network thus formed will also help to prevent the data
peing depraved and comupted by any unpleasaniness
mat may be picked up by the chain.

The alarm trigger circuil takes the shift register
output Q0 and passes it to the transistor Q1 via the gate
C4d. All of the swilch state data passes though Q0
dguring the reading sequence, so any open window
switch will cause a pulse to trigger the alam by tuming
oif Q1. The marker bit is excluded from the trigger autput
by the faich formed from ICs 4b and 4c, which tums the
gate off when the system reset pulse occurs. The gate
i ihen tumed on by the marker when it appears at Qt,
having passed though QQ.

Remote Circuit

The 4555 dual 2 to 4 line decoder is used in a rather
unusual application here, S0 an explanation of its func-
tans is given. The input and output waveforms of the
gircuit are shown in Figure 2.

Taking IC1b first, inspection of the truth tabie, Figure
14, will show that it behaves as a NCR gate, since Q01is
the only output used,

Cansidering next IC1a, we regard the input D9 as a
signal and D1 as a control input. The truth table now
shows that the signal can be switched by the control,
detween the outputs Q1 and Q3, with the signal comple-
ment appearing at Q0 and Q2 respectively.

When power is first applied to the circuit, C1 being
connected to the positive line ensures that QOb and
fence Da will be low. Q3a will therefore also be low, as
wil D0a, since it is connected to Q3a of the previous
remote circuit. The initial state of IC1a is therefore
gescribed by ling 1 of the truth table.

At the leading edge of the first input pulse, the state
of IC1a becomes that of line 2 of the table, but the delay
mposed by the network R1,C1 ensures a brief overiap-
ping of high inputs te IC1b, so its output remains glitch
free at logic 0. At the traifing edge of the first input pulse,
the delay now ensures an overiap of low inputs to IC1b,
30 that its output goes high. The circuit is then latched in
#is condition, with all subsequent pulses appearing at
o autput Q3a, until the power is fumed off and then on
again al the beginning of the next reading cycle.

Connecting the monitor earth to the
mains earth via a high value resistor
might be acceptable in some cases.

Expansion

The main PCB dcsigned for this
project can accommodate three eight
bit shift registers. Since two bits are
required as overhead, up to twenty two
windows can be connected.

More shift registers may be added
by using an expansion board, as shown
in Figure 5. Each additional register
will provide for a further eight win-
dows. Points for the connection of an
expansion board are provided on the
main PCB. These are 0X and 5X forthe
power, RX the reset, QX the input and
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PROJECT

Fig.7 Main circuit component overlay

CX the clock. A return connection to point QN
must also be made - see the construction section below about
this.

Each LED draws about 2mA when lit and the rest of the
circuit about 10mA. The mains driven power supply circuit
for the project is rated at 100mA and will therefore limit to
about forty the number of windows that can be accommo-
dated. In the unlikely event that you should wish to monitor
more than this, a more powerful supply will have to be
provided.

either of them may be fabricated on the same board as the
main circuit if desired. To do this, simply align the 0V and
10V tracks of the main circuit and the chosen power supply
layouts, overlapping by one or two mm to form a single
layout. The finished board must then have links fitted to
connect the 5V and 15V supplies from the PSU to the main
circuit.

No casing details are given here, as these will depend
upen which power supply is used and the number of LEDs
required. The user will also probably want the arrangement

+15¥ +10V

e

IC1 IC3 Ic2

e (e SR

ADDITIONAL
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REGISTERS
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- »
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Fig.8 IC Supplies

Another constraint is imposed by the length of the chain
of remote circuits, but the limit here is the resistance of the
wires rather than the actual length. The combined resistance
of the positive and negative leads may be up to 1k, so this is
not a severe constraint.

Since the display flickers meaninglessly during the read-
ing sequence, it will not give a clear indication if the ratio of
the reading time to the overall cycle time is too large. The
period of the output pulses is about 1.1ms and the cycle time

' about 700ms, so the display will be stable for approximately

90% of the time, if sixty windows are monitored. (Reading
time = 60 x 1.1ms = 66ms = 10% of 700ms approx.). This is
not a fixed limit but the display will become less intelligible
if the number of windows is increased, uiiless the time
constants are altered.

Construction

Separate PCB layouts are shown for the main board and
the choice of power supply boards, which together with the
remote boards are all made from single sided PCB. Both
power supply layouts have, however, been designed such that

Nagtiom e - == +v out

4

~ vad Bk
SIG ING= el DOB Qo2 L.r;—_}_:i.
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Fig.9 Remote circuit
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of LEDs on the front panel to reflect the physical placement
of the windows being monitored. No LED PCB is therefore
shown and the constriictor is left to his or her own devices
here. Stripboard would make a suitable alternative to a
customn built PCB for the LEDs, or they could be mounted
onto the front panel using LED clips and have wires soldered
directly to their legs.

The LEDs should be wired to the shift register outputs in
reverse order, as I shall now explain. The outputs of the first
shift register IC are numbered Q0 to Q7 and, for convenience,
let us call the outputs of the other registers Q8 to Q15 and
Q16 to Q23 for ICs 6 and 7 respectively. QO drives the green
LED via R7, while the other outputs drive red LEDs via
resistors, whose numbers are derived by adding JOO to the
output number, e.g. Q9 is connected to R109. The LED

nations of the type commonly used in security systems, or a
miniature reed switch can be mounted directly onto the
remote PCB.

Points S1 and S3 on the remote circuit board are provided
for this purpose. The assembly can then be housed in a small
plastic box and used with a suitable

magnet. Take care to orient the reed
switch correctly if you choose this option.
-The last remote circuit of the chain is
terminated by a 5.6k resistor. This is in
addition to the switch, and should be
fitted between the output and a 0V termi-
nal.
The mains powered version of the
monitorhas the transformer, mains switch

jayout

Fig.12 Remote circuit
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Fig.10 Mains PSU component overiay
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Fig-11 Battery PSU component overiay

e

connection points are, for clarity, not labelled on the layout
of the main board in Figure 6, but their numbers are implied
by the numbers of the resistors closest to them. Let us now
suppose that we have, for example, five remote circuits
which are numbered in the natural order along the chain, as
m Figure 1. This is the case which is used for the circuit
diagram in Figure 7, so ICs 6 & 7 and resistors R106 and
above are not used. The LEDs are connected in reverse order
to their series resistors, such that LEDI is fed from R105 and
LEDS from R101. This is necessary because the first bit into
the shift register moves through to the last output used.

A wire must be fitted between point (near C4 at the centre
of the main board) and the shift register output following the
last one used for an LED. For the example given above, this
will be Q6.

The remote circuits are connected to each other and to the
base unit by a three core cable. The prototype uses a stereo
jack plug and socket, but these connections may be hard
wired via a terminal block or soldered directly onto the PCB.
The type of cable used is not critical.

The window switches may be reed switch/magnet combi=

- e
e —— e
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Fig.13 Main circuit biock diagram and waveforms

and mains fuse F1 mounted

off board, so that there is no o1 Dojoo o1 a2 as
mains voltage on the PCB. A o o |1 e o o
double pole switch and a SaLladens 1 oAt
shrouded panel mounted fuse e 0 ial ) S T e )

holder are recommended for
the above. If a metal case is
used, thenitshouldbeearthed. 1o s

Fig.14 Truth table, 2to 4

Line decoder {1/2 of 4555)

The LT fuses F2 and F3, are

mounted by fuse clips. Holes for these are not shown because
clips vary in design and the mounting hole positions will
depend upon the type of clips which you use.

A single pole on-off switch will suffice for the battery
powered version. A push-to-make type would be appropriatc
where intermittent rather than continucus operation is re<
quired.
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PARTS LIST

MAIN CIRCUIT ‘ MAINS PSU BATTERY PSU o
RESISTCRS CAPACITORS RESISTORS RESISTORS BUYLINES
R1 ,2,10,11,12,14,15 56k ¢l any R1 k2 R1 1k Al of the componengs used in '
R3623 10k €2  10n R24 10k this project are readily avafable, |
RS 100k C4 100n C1 10025V Ce-4  220p 74AC00 IC usedin the battery PSU.
Ri6 3% SEMICONDUCTORS C3 100n C78  4uresv logic families cannot be substituied
Ri7 220k IC1 LM339 C4 10]11 6V because CMOS types have insuf-
R18 15 IC2 4001 SEMICONDUCTORS SEMICONDUCTORS ficient output current drive and TTL
R19 1k IC3 L M358 Di-3 1N4OMH |C1 74ACOO types have insufficient omput volt-
R21 120k IC5  T4HCt64 ing gates may be used, but wouid
R22 8 Q BC547 MISCELLANEOUS require the PCB 10 be redesigned.
R24 560k Di-4  1N4148 T 240V/6-0-6V 100mA transformer
R2%5 2k LED15 Red LED FI 63mA OB fuse T
R%6 47k LEDE  Green F23  100mA, 20mm, QB fuses
FEORDABLE DATA ACQUISITION) *
(AFEORDABLE DATA'ACQUISITION ) [ OMNI ELECTRONICS
403 403_6% 174 Dalkeith Road, Edinburgh EH16 5DX - 031 667 2611
¢ 1channel8-DitAtoD @ 6channel8bitAtoD | The supplier to use if you're looking for —
¢ Plugsintoprinterport @ Plugsinto printer port * A WIDE RANGE OF COMPONENTS AIMED
¢ Upto 25 KHz sampling @ Up to 4 KMz sampling/ch
) =8| ¢ Qo5 otinutrnge @ 0o Vot inputrange * COMPETI"}'.II-V.I-EH\'IEAI-"I'OI:I(B:I:.ISS-I-I\TE PRICES %
e == 0 SoftwaredriversinC - @ Software driversin C
and BASIC and BASIC * MAIL ORDER - generally by
e e P 35§ VoltmeterandScope @ Data Logger software RETURN OF POST %
Disk uniess 5.25° specifiad. software + source ( requires egaivga) * FRIENDLY SERVICE %
C.P. Techno Iogy B Open: Monday-Thursday 915-6.00 —
Red Lion Yard, Market Place.Blandford, Dorset DT11 7EB. Friday 915-5.00 Saturday 9.30-5.00 1
JUST LOOK AT WHAT'S AVAILABLE FROM BONEX ...............
Balance Mixers CMOS Devices Drllis Kits and Modules Test Leads
fleries Computer Accessorl Bits and Burrs, LE.D.s, 3mmand 5mm  Test Probes
Button Cells, Nicads, Adap t'_-_ors SWio 2 2sw‘£, Expo, Light Dep Reslstors Tools
Battery Holders, Data Switch Boxes, Pin Chucks, Loudspeakers Crimping, Cutters,
Battery Eliminators, Gender Changers, Power Supplys, Microphone Inserts Flles, Insertlon,
Nl-cad Chargers, RS232 - Patch Boxs, Null  Saws and Slitting Discs, Multimeters Reamers,
Boxes Modermns, Plug in Testers, Fans Neon Indicators Screwdrivers,
BS Plastlc, Dle-cast, Surge Protectors, Feet, Rubber Nuts and Bolts Strip Board, Trimtools,
Hand-HeId Enclosures, Surge Frotector Plugs, Ferritas Opto Switchs Torold Cores
Bridge Rectifiers Connectors Fliters Optolsolators Thyristors ‘
Bulbs Audic Adaptor/Plugs, FM Caramics, Mechanical P.C.Bs Transformars, Mains
Cables Banana Connectars, IF's, Ceramic Resonators, Copper Clad , Etch Reslst  Iransistors
BC, Camcorder, Binding Posts BNCs , Crystal, Helicals, NTSC/ Transfers, Photo Resist, o Power,
CassettalCalculator Mains, Centronlics, D, PAL, Pilot Tone, Quadrature Pins, Proto-type, Darlingtons, F.E.T.s
Computer, IBM PC/AT, D High Denarty, Detector, Satellte TV, Video,  Polishing Mops GaAsFETs,
Setial, Monitor Extenslon, DC Fower, DIL IC, Fuses Potentiometers Low Power RF,
Paralfel, Patch/Video Leads, DiNs , IDCs , Edge , F, Grommets Conirol Pots, i6mm, 24mm, Microwave,
Scart Cables, Serial Printer, Jack®.5mm,3.5mm,6.3mm, Howes Kits Pre-sets,Horizontal/Vertical MosFETs,
Video/Audto Dubblng Kit, Malns, Microphones Heatsinks Trimmer Pots, Power RF,
Cable Ties Molex , N-Type, Phono, uctors Fixed Power Supplies Small Signal,
Capacitors PL259 RF Adaptors, nduciors Mou! VMOS,
Ceramic Discs Scart, TNC, Terminal nduciors ount esisiors Triace'
Ceramlc Feedthroughs, Strips, TV , XLR, Induciors Vnriable Carbon Flim, Metal Oxide, TTL
Chip, Electrolytics, Crocodlie Clips nfra-r nsor Wirewound, Video Modulators
Monolithics, Mylars, c insulating Tape Screening Cans Voliage Regulators
Polycarbonates, er Pumps Int ratedClreulu Semi's Mount Kits Wire ?
Polystyrenes, Poiyesters,  Dlodes Cmggs— Solder Enamelled Copper, |
Tantalum Beads, Plastic IN4000 / IN5400, Eprorna, Bolderlnq Irons Tin Plated,
Capagltors Variable Toko Varicaps Linears, Switches Sliver Plated,
Flim blelectrc Trimmers,  Signal Dlodes, Memory, DIL, Key, Microswitches,  Zero Insert Force
Ceramlc Trimmers, Zener, BZYs and BZXs, TTL, Push, Flotary,SIlde ,Toggles, Sockets
— = 12 Elder way CATALOGUE AVAILABLE
=== | Langley Business Park SPECIAL OFFER )
ﬁ Slough SBL-1 BALANCE MIXERS £3.75 |
BONEX |Berkshire SL36EP. Telephone : 0753 549502 Fax : 0753 543812
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Power Supplies
Without Transiorm

An alternative approach to low voltage availability by Andrew Armstrong.

Ic1
2931ACZ5.0

he normal way to power an electronic project is

either to usc batteries or a mains transformer,

rectifier, smoothing capacitor, and voltage regula-

tor. This is fine for many projects, where the
¢ircuitry has to be isolated from the mains, or where it draws
a substantial current. However, there are instances where the
cuzrent requirement is very small and the circuitry will never
be touched, meaning that the project can be connected to the
mains. Maybe the circuitry is already connectcd to the mains,
because it controls a friac. In these applications, a mains
transformer is unnecessarily costly and bulky and a direct
mains power supply is preferablec.

Resistive Supplies

The most obvious type of direct power supply is the
resistive type, as illustrated in Figures 1 and 2. In broad
terms, the circuit of Figure | works by half wave rectifying
the mains via a current limiting resistor. The resulting dc
voltage is stored on the reservoir capacitor C1.

The voltage on C1 is limited by the zencr D2 and is
regulated down to 5V by IC1. IC1 is a voltage regulator with
very low guiescent current, so as not to waste the scarce
available current from this supply. If the supply is intended
to ran circuitry which does not require a very smooth or
accuratc power source, IC1 and C2 can be omitted.

The question is: how much current is available? Clearly,
the lower the value of the resistor, the higher will be the
available current and the hotter the resistor will become. The
limit to the heat dissipation of the resistor may be determined
by the resistor ratings, or it may be limited by the ventilation
of the enclosure in which the circuit is housed.

Let’s take a practical example. Assume we canuse a 10W
resistor, but want to limit the dissipation to W under worst
case conditions, to give an adequatc safety margin. If there

were no diode in series with the resistor, the dissipation
would simply be Vrms?/R. Because the diode conducts for
half the cycle, the dissipation is halved.

For a mains voltage of 264V (a 240V supply, 10% too
high), the resistance giving 8W dissipation would be 4356R.

R1

D1

N

fig. 2

Oddly enough, this precisc value is unavailable in normal
resistor types, but 4k7 is available. A 10% 47 resister would
have a resistance min of 4230R, giving a maximum possible
dissipation of 8.2W. This is quite good enough, particularly
considering that these approximate calculations have ne-
glected the load voltage, which reduces the peak voltage
across the resistor and therefore reduces the dissipation by
(probably) enough to keep within the specified dissipation
under a worst case situation. 5
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Direct Current

The next question is, how much direct current is available
from this power supply? It is tempting to make the assump-
tion that the DC available is equal to half the AC that would
flow in the resistor R1, if R1 werc simply connected across
the mains. This is not the case, howevcr, as is illustrated by
Figure 3. Current flows in the resistor for half the time
(neglecting the small offset due to the DC output voltage)
and, in order to cal-
culate the average
direct carrent avail-
able it is necessary
to average the cur-
rent in R1 over a
whole mains cycle,
cvcnthough the cur-
rent is only flowing
durtng positive half-
cycles.

Looking at the
maths shownin Fig-
ure 3, the way to
calculate the aver-

| iu
D3
Iﬁ
age curmrent over a
mainscycleistocal-

culate the average over a half-cycle and then to divide by one
cycle, working in radians. The formula shown consists of
three main elements: the division by 21 averages the current
over a whole mains cycle, the V/R term calculates the peak
current flowing in R1 and the integral term integrates a half-
sinusoid of current over a half-cycle. The final answer is that
the average direct current availablc is equal to the peak
current in the resistor divided by n. Therefore, for a 240V
mains supply with a 4k7 resistor, as in the example above, a
current of 23mA is available.

In order to avoid the circuit failing to operate under all
conditions, 1t would be prudent to design around the mrni-
mum current which could be available, taking into account a
below- standard mains supply and subtracting from this the
dc voltage at the bottom of D1. A 5% low mains supply
would be 204V, so, subtracting the zener diode voltage we
are left with 189V. The peak voltage is now 267V, giving an

- —_—

available current of 18mA. If we allow 4mA to be wasted in
the zener and the voltage regulator, then the lead circuit can
be allowed to draw 14mA without any danger of it failing to
work.

The circuits of Figure 1 and Figure 2 are very similar in
effect, but the circuit of Figure 1 will always provide an
output voltage even if there is not enough current available
for the supply to reach its proper voltage. In some cases, this
can be harmful. If, for example, the circuit is controlling
triacs switching an inductive load, then inadequate power:
supply could result in the triacs only triggering on (say)
positive mains half-cycles. This would destroy load or triac
or both.

The circuit of Figure 2 provides slightly poorer regula-
tion, as it relies upon the voltage characteristics of a zener
diode in serics with a base-emitter junction of a transistor. F
does, however, cut off the output supply completely if the
mains is inadequate to provide a regulated output. This can
be helpful in some circumstances.

Capacitive supplies

A disadvantage of power supply circuits like these is that
the resistor dissipates a lot of power. Ifthe circuit is to be buiit
into a plastic case, this can become an acute problem.
Another way to limit an alternating current, and one which
docs not result in any dissipation, is 10 use a capacitor. A
power supply of this type is shown in Figure 4. Note that the
surge- current in the capacitor at switch-on is limited by R1
and that two diodes are provided in order to permit an
alternating current to flow. If D1 were omitted, then C1
would charge to the peak mains voltage, after which no
further current would flow in D2.

The disadvantage of this type of circuit is that a capacitor
with full mains voltage across it can be prone to failure,
unless a high-quality component is used. What tends to
happen is that because the electric field across the dielectric
is constantly reversing, any weak spot in the plastic film
which forms the dielectric for most mains-rated capacitors is

Vg
e )A_munmcoum

| /
|

Fig.5

worm out over a period of time. As a shight digression, some
authorities hold that paper capacitors of nominally the same
rating are more reliable.

In any case, a class X capacitor (rated for direct connec-
tion across the mains) should be used in this type of supply.

Once again, the question ariscs of how much direct
current is availablc from this type of supply. The same
reasoning as was applied to the resistive supply will suit the
capacitive supply as well. To calculate the direct current
available, we divide the peak current by 7. (Remember that
only one-half of the mains cycle contributes to the DC
output.}
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Here is an example, showing the current available ifa 220
nanofarad capacitor is used.

Iaci Vrms 2x1txfxc

So for 240V , with a 220nF capacitor,

I,.= 240 x 2x A x 50x 220 x 10*
= 16.58mA

Peak current = 16.58 x /2 = 2346

DC available = 220~ 7.47ma

The available curmrent, 7.47mA, is disappointingly low,
but a useful amount of current can be obtained if two or three
of these capacitors are put in parallel. It is also the case that
there are some application circuits that would not need more
than seven milliamps to operate.

Switching supplies

A completely different approach to a low-dissipation
transformerless power supply is itlustrated in Figure 5. This
diagram shows the mains voltage waveform with a current
drawn only near to the zero crossings on the positive half-
cycle. With this scheme, a storage capacitor is charged to
whatever power supply voltage is required through the
expedient of switching off the charging current while the
mains voltage is above the required capacitor voltage. I have
seen this scheme used in several applications, not all starting
at mains voltage.

While it is possible to do this job with discrcte circuitry,
the easiest way is to usc a standard chip which has been
developed for the purpose, the HV2405E. Figure 6 shows the
general operating scheme which the chip uses.

R1 limits the surge current and should be chosen so that
the peak current at peak mains voltage could not excecd
2.5A. Cl isa spike-suppression capacitor, which should have
a minimum value of 47n on normal mains applications. C2 is
the main storage capacitor which is charged to a sufficient
voltage to operate the output regulator. C3 is there simply to
prevent the internal circuitry of the chip falsely triggering on
mains interference.

The switching pre-regulator charges C2 to a maximum of
10V above the output voltage. There is then always enough
voltage to power the output voltage regulator, which is rated
at a maximum of 50 mA. The primary purpose of the output
capacitor is to suppress spike interference which could occur
on the charging point of C2. A minimum value of 1 JF is
required, but higher values will provide better suppression.

Figure 7 shows a practical circuit designed for use on
240V mains. The cutput voltage is set by the value of R2, at
5V plus 1V/kohm. Thus, for example, if R2 is short circuited,
the output will be 5V and if R2 is 1k, the output will be 6V.
The maximurmn allowable output voltage is 24V.

Conclusion

As this article shows, there are a number of ways to
provide modest low-voltage power-supply currents without
the use of a mains transformer. This can save both cost and
weight. The only absolutc requirement to power equipment
in this way is that it must be safe and appropriate for the
equipment to be at mains potential. For example, the cir-
cuitry of a remote-controlled light dimmer would be a
sujtable item to power in this way, but an audio preamplifier
would not. When building circuits of this nature, it is
important to remember that even the low-voltage parts are at
mains potential and appropriate care must be taken in
building, testing and using such items.

s e e
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HOW IT WORKS

ome time ago, while contemplating the building of

my 1/16 Scale Model Truck, | decided on a range of

what might be described as ‘extras’. In addition to

the normal electronic Speed Control, I wanted direc-
tion indicators, reversing warning sound, headlights, spot-
lights, engine sound, a flashing beacon (wide load warning)
and working brake-lights. As the model has no brakes, I could
not operate any mechanical system to switch them on or off.
The only way to accomplish this was to use the Speed Control
to trigger them in some way.

The circuit described herc is designed as an add-on to the
Low Power Speed Controller, described in a previous issue.
It will give a brief {about 1 second) pulse of light whenever
the vehicle stops, goes through a forward to reverse, or a
reverse to forward function. The PCB is tiny enough for all
but the most diminutive model and while it can, of course, be
built on something like Veroboard, the PCB is only postage

* stamp size and it would be difficult to build it much smaller.

CMOS was used because of its low standby current - after all,
a brake light is not often switched on. It is also very suitabie
for the drive battery range, 6 to 12V. For a scale model ear,
or truck, in fact any land vehicle that represents a road legal
original, brake-lights that work are a feature that will add

The circuit in Figure 1 uses a 4007 IC, which consists of an inverter and two
complimentary pairs of FETs in a package which allows most of the nodes of the
FETs to be accessed. Because of this feature, one complementary pair of FETg
can be wired as a second inverter and ong N channel FET can be selected to act
asaswitch. This will discharge C1 whenever the input to it is posifive, or whenever
it is receiving positive pulses. The pulses, in this case, are generaled by the
Speed Controller (at the point marked X}, By this action, it will stop C1 charging
up via R2, until the positive pulses or positive fevel on the input are removed, This
will happen only when the Speed Controller is in a stop condition. As you can see.
C1 will charge through R2 as soon as the intemal FET (in IC1) is switched off. This

interest to your model. They cost little and employ a very
simple circuit, so if vou nced them, have a go.

Construction

As IC1(4007) and Q1 are both FET devices, care should
be taken in handling them as they are sensitive to damage by
static charges. Observe the nommal handling precautions
with these devices. The bulbs need a little thought as to which
voltage you are using, since the original Speed Controller can
be built as either a 6V or a 12V version. This means that two
3V bulbs in series will be required for 6V, or two 6V in series
for 12V. ifyou elected to use anunusual voltage you will have
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to work it out for yourself.

The current rating of the bulbs must be kept below 300mA
and, if you decide on paraliel connections to the bulbs, then
the bulb current will obviously have tobe keptbelow 150mA.
This board has several fine tracks that run between the IC
pads and care must be taken with your soldering to ensure
that no solder bridges are formed. Use a fine pointed bit.

Take a good look at Figure 2, the component overlay.
Notice the resistor R2 tucked under the PowerFET Q1 and
the two resistors under the IC. This more or less dictates that
the resistors must be fitted first on this project. Ensure that
R1 and R4 are 1/8W types and are fitted hard down on the
PCB surface. This will allow the IC to seat as low as is
possible, leaving some lcg to solder. I would suggest that IC1
and QI come next. Remember not to handle them more than
is required (if you don’t have the luxury ofa conductive mat,
try raiding the kitchen for a Iength of aluminium foil, but do
remove it before connecting any battery volts). Care will have
to be taken in fitting the IC because of the resistors beneath
it. The IC will not sit as close as normal to the PCB, leaving
a reduced length of the leg to solder, so make sure that the IC
is level, thus ensuring that the same length of leg protrudes
through the PCB at each pin. When IC1 and Q1 are in place,
the capacitors can be fitted, noting the polarity of C2 and C3,
clearly marked on Figure 2.

There are a couple of wires to the brake-light bulbs from
the points marked “Bulbs’. The neat bit of wirng is to the
Low Power Specd Controlier so' you should temporarily
disconnect the drive battery, then fit a red wire from +ve on
the PCR to the dead side of the Power switch in the Drive
Battery positive lead (so that the circuit can be switched off),
and a black one from -vc on the PCB to Drive Battery
negative. There’s one more wire from the point marked ‘In’
on the PCB (this will evenally go to the Speed Controller

-

_—

will cause the input of the first inverier in the circuit to go positive, making its output
swing negative. This negative change will be passed across G2 causing the input
of the next inverler to go negafive, making its output positive, which will tum on
the PowerFET {G1) and hence tum on the fight. L :
The light will stay on untii C2 is discharged back too positive by the action of
R3, making the gate change state and driving its output back to negative. This wil
switch off the PowerFET (Q1). R1is to imil the input cument into the gate of the
intemal FET. R4 serves the same purpose for Q1. C4 is a small decoupler for the
" power rail, which is a pulse cmission detector, followed by & one shot, of
monostable. By using this IC, a very simple circuit using very few (and fow cost)
components is produced. The overal: result is a short pulse of light from the brake-
fights when we want one and very litile current being drawn when the light is off.
This is the kind of circuit | fike best - no surpius Hi-Tech, just the bare mirimum
and no waste. That covers the basic cireuit description so now i's ime to warm
up the soldering iron and start to build.

(4}
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at the point marked ‘X’ after a brief test). That’s the
construction of the PCB completed, so now check for the
solder bridges that | mentioned at the beginning. If, like me,
you usc reading glasses, a magnifying glass may be useful.
When you are sure that all is as it should be, we can go onto
test.

Testing

At this point, the Drive Battery should be re-connected.
Switch the power on to the PCB. The bulbs should briefly
light up (about 1 second) then go off. That is a sort of power
up reset. The next job is to switch off and conncct the wire

from the point marked In, to the Speed Controller at the point
marked X (see inter-PCB wiring, Figure 3). If you are keen,
you will probably have switched on and tricd by the time you
read the following!

With that last connection, this circuit is now a part of the
Speed Controller. The final test will have to be with the radio
control gear. When up and running, the bulbs should light,
briefly, whenever you go to stop or through the stop position

--on the control stick. Not a lot to test, was there?

Heat-shrink tubing or even a short length of plastic
insulation tape will encapsulate this little PCB. It would also
make a good subject for potting in a suitable potting box.

In Conclusion

The addition of any feature on a model adds to its pleasure
and value, personally I feel that the less they cost, the more
the pleasure. If you wish, a small model can use 3mm or Smm
Red Light Emitting Diodes (LEDs) in-

stead of bulbs. For this, wire two Super
Bright Red LEDs and a resistor, all in
series (don’t forget the polarity of the
LED:s). The resistor should he 100R for
6V and 390R for 12V. I find that trans-
lucent, rather than opaquc types, look
best. It should be possible to use this
circuit with other relay reversing, pulse
speed controllers, by using pulses from
the drive transistor/s that drive the mo-
tor, provided that they are positive going

Fig.2 Component Overlay

and of suitable amplitude, but this is
something that I have not personally tried.

Any situation in which you require positive pulse detec-
tion can use this type of circuit. The puise repetition fre-
quency that you wish to detect can bc accommodated by
changing the values of R2 and CI. Likewise, changing the
value of R3 and/or C2 will lengthen or shorten the light On
time.

A Little Extra

Now, as a bonus, how would you like to fit reversing
lights? If so, read on.

The Speed Controller is capable of driving a couple of
small bulbs in addition to the Relay, when switched to
reverse (i.e. when the relay is called). Al that is required is
to add a wire to the point marked Y which should be
connected via two bulbs to the dead side of the switch in the
Drive Battery Positive lead. The bulbs should be selected in
exactly the same way as the ones used for the brake-lights
except that the current rating must not exceed 100 mA. This
applies to all Controllers running at Drive Battery voltages
from 6V to 12V. This will allow the 300mA relay drive
PowerFET Q1 to drive both loads together without being
over-driven. Shoutd the bulbs light white in forward, the
wires to the motor should be reversed.

Another feature that can be added at the point marked Y
on the speed controller, which applies to trucks in particular,
is reversing sound. The reversing sound that you will have
heard when juggernauts reverse can be produced by a small
piezo ceramic sounder, connected instead of the reversing
bulbs. The type with its own built in oscillator, that produces
a pulsed tone, is required for this. Again, the 100mA curreat
limitation should be cbserved.

A point to note is that some of thesc devices produce very

lifharedifsy fea
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DRIVE BATT +

REVERSING
LIGHTS

©

special to your model.

high output levels on 12V, too loud for some applications. To
overcome this, all that is needed is to cover, or partly cover,
the sound hole with a strip of tape. This will dramatically
reduce the level. The high frequency of these sounders is of
the same order of frequencies uscd on some full size trucks.

Well, that’s the project done, along with a few extras. I
hope you enjoy building it and that it will add something

DRIVE BATT -
BULBS OR LEDs
S0 e
BRAKE-LIGHTS
| DRIVE BATT + FOR LEDs AND R SEE TEXT
PARTS LIST
RESISTORS MISCELLANEOUS
R1 100k PCB (See BUYLINES)
R2 470k Bulbs - See construction note.
R3 1M Wire - Red, Black, plus one other
R4 1k colour to suit
CAPACITORS E
C1 100n BUYLINES
C2  1unev The brake light PCB is available from
€3 10uN.6v ACTion. 140 Holme Court Avenue
Biggleswade
SEMICONDUCTCORS Bedfordshire
IC1 4007 CMOS SG18 8PB
Q1  VN1OLM PowerFET | Price £1.80
Plus £0.50 Postage & Handiing.
CWO cheque or postal order

DESIGN FROM SEETRAX

Sohematic
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|
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m
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B REDUCED PRICE
B 35144 a3sna3y

REDUCED PRICE

ALL-IN- ONE DESIGN SYSTEM..............£100
FULLY INTEGRATED AUTO ROUTER.....£50

'. 1057 ACCESS
Wovw For Demo Deisk o 0705 59

: sk aliout tunde-in Deats! Catt

|

LOW COST RANGER 1 PCB Yricsn®

RANGER 1

Seetrax CAE, Hilton Daubnay House, Broadway Lane, Lovedean, Hants, PO8 0SG. TEL. 0705 591037. FAX. 0705 599036
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LOW COST PC SPECIALIS

386 AT - PC386

S
3 3

it mkgé\#d:f "-‘s“,,‘;.,“,\ﬁ"se x ﬁosg,{“" L . % yn;ﬁgtgAM expanded ° g osret;ial & 1 parallel
v > = 12 Mhz Landmark speed » MS-DOS 4.01 « 20 Mhz with 32k cache. * MS-DOS 4.01
e expandablo 2 ;:’;::;Vr:‘;;“"(:“ * 20 meg hard disk » Co-processor socket | Expandable 1064k« co orocessor socket
o 4.7 Mh2 speed keyboard Y *1.2 meg 5-1/_40- floppy J Egyhtgc';l;?dd 102 key 40 meg hard ?Isk + Enhancad 102 keyboardl
+ 360k 5-1/4" floppy * 12" green screen 214 meg 3-1/2* floppy « Clock & calendar with | 1.2meg & :”4 HoPPY . kwik Disk Accelerator
+ 2 serial & 1 parallel ports inclid: * EGA driver on board battery back up s VGA card installed Software - FREE

* In good used condition BRAND NEW AND BOXED! BRAND NEW AND BOXEDI

* MS-DOS 4.01

Optional FITTED extras: 640K RAM £39. 12° CGA colour
monitor with card £39. 2nd 5-1/4~ 360K floppy £29.95. 20
mbyte MFM hard drive £99.

ony$249.00.

ony£99.00.

FLOPPY DISK DRIVES

514" from £22.95 - 314" from £21.95!
Massive purchases of standard 514" and 312" drives enables us
to present prime product at industry beating low prices! All units
{unless stated) are removed from often brand new equipment
and are fully tested, aligned and shipped to you with a 90 da:
guarantee and operate from standard voltages and are of stand-
ard size. All are BM-PC compatible (if 312° supported).

3.5" Panasonic JU363/4 720K or equivalent £29.95(B)
3.5" Mitsubishl MF355C-L. 1.4 Meg. Laptops only* £29.95(B)
3.5" Mitsubishi MF355C-D. 1.4 Meg. Non laptop  £29.95(B)
5.25" EXTRA SPECIAL BRAND NEW Mitsubishi MFS01B
360K. Absolutely standard fits most computers £22.95(B)
* Data cable Included In price.

Shugart 800/801 SS refurbished & tested
Shugart 851 double sided refurbished & tested - £275.00(E)
Mitsubishi M2894-63 doubla sided switchable

hard or soft sectors- BRAND NEW £250.00(E)
Dual 8" drives with 2 mbyte capacity housed in a smart case
with buiit in power supplyl [deal as exterior drivesl £499.60(F)
End of line purchase scoop! Brand new NEC D2246 8° 85
megabyte of hard disk storagel Full CPU control and industry
standard SMD interface. Ultra hispeed transfer and access time
ieaves the good old ST506 interface standing. In mint condition
and comes compléfe with manual. On| £299(E)

THE AMAZING TELEBOX!

Converts your ¢olour menitor into a
s, QUALITY COLOUR TV

TV SOUND

£175.00(E)

& VIDEC
TUNER!

The TELEBOX consists of an attractive fully cased mains
powered unit, containing all electronics ready to plug into a host
of video monitors made by manufacturers such as
MICROVITEC, ATARI, SANYO, SONY, COMMODORE,
PHILIPS, TATUNG, AMSTRAD and many more. The composite
video output will also plug directly into most video recorders,
aliowing reception of TV channels nol normally receivable on
most television receivers (TELEBOX MB). Push button controls
on the front panel allow reception of 8 fully iuneable "off air' UHF
colour television or video channals. TELEBOX MB covers vir-
tually all television frequencies VHF and UHF including the
HYPERBAND as used by most cable TV operators. Composite
and RGB video outputs are located on the rear panel for direct
connection to most makss of monitor. For complete compatibility
- even for monitors without sound - an integral 4 watt audio
amplifier and low tevel Hi Fi audio output are provided as

standard.
Telebox ST for composite video input monitors £32.685
Telebox STL as ST but with integral speaker £36.50
Telebox MB  as ST with Multiband funer VHF-UHF-Cable.
& hyperband For overseas PAL versions state
5.5 or 6mhz sound specification. £69.95
Telebox RGB for analogua RGB monitors (15khz) £69.95
Shipping code on all Teleboxes is {B)
RGB Telebox also suitabie for IBM multisync monitors with RGB
analog and composite sync. Ovaerseas versions VHF & UHF call.
SEGAM/NTSC not available.

No Break Uninterruptable PSU’s

Brand new and boxed 230 volts uninterruptable power supplies
from Denssi. Model MUK 0565-AUAF is 0.5 kva and MUD
1085-AHBH is 1 kva. Both have sealed lead acid batteries. MUK
are intemal, MUD has them in a maiching case. Times from
interrupt are § and 15 minutes respectively. Compiete with full
operation manuals........... MUK......£249 (F) MUD.....£525 {G)

1992 Winter Issae of Display News now available - send large SAE - PACKED with

gl R
-ELECTRONICE

{The Philips 9CMO073 s suggested for the PC286 and the
CM8873 for the PC386. Either may use the SVGA MTS-8600
if a suitable card is installed. We can fit this at a cost of £43.00

for the PC286 and £39.00 for the PC386.

POWER SUPPLIES

Power One SPL200-5200P 200 watt (250 w peak).Semi open
frame giving +5v 35a, -5v 1.5a, +12v 4a (8a peak), -12v 1.5a,
+24v 4a (6a peak). All outputs fully regulated with over voltage
protection on the +5v output. AC input selectable for 110/240
vac. Dims13" x 5° x2.5°. Fully guarantesd RFE. £85.00 (B)

Powsr One SPL130. 130 watts. Selectable for 12v (4A) or24 v
(2A). Sv @ 20A.+ 12v @ 1.5A. Switch mode. New. £59.55{B}
Astec AC-8151 40 walls. Switch mode. +5v @ 2.5a. +12v @
2a.-12v @ 0.1a. 6-1/4" x4" x 1-3/4" New £22.95(B)
Greendale 19ABOE 60 watlls switch mode.+5v @ 6a+12v @
1a,+15v @ 1a. RFE and fully tested.11 x20x5.5cms. £24.35(C)
Conver AC130. 130 watt hi-grade VDE spec. Switch mode.+5v
@ 15a,-5v @ 1a,+12v @ 6a.27 x12.5x6.5cms New. £49.95(C)
Boshert 13080.Switch mode. Ideal for drives & system. +5v@ 6a,
+12v @ 2,53, -12v @ 0.5a, -5v @ 0.5a. £29.95(B)
Famell G6/40A. Switch mode. 5v @ 40a.Encased £85.00(C)
Famnell G24/55. As above but 24v @ 5a. £65.00(C)

BBC Model B APM Board

£100 CASH FOR THE
MOST NOVEL

DEMONSTRATABLE
APPLICATION!

BBC Model B type computer on a board. A major purchase
allows us to offer you the PROFESSIONAL version of the BBC
computer at a parts onfy price. Used as a front end graphics
system on [arge networked systems the architecture of the BBC
board has so many similarities to the regular BEC model B that
we are sure that with a bit of experimentation and ingenuity many
useful applications will be found for this board!l H is supplied
complete with a connector panel which brings ali the 110 to ‘D
and BNC type connectors - all you hava 1o do is provide +5 and
£12 v DC. The APM consists of a single PCB with most major
ic's socketed. The ic's are too numerous to list but include a
6502, RAM and an SAAS050 teletext chip. Three 27128
EPROMS contain the customn operating system on which we
have no data, On appfication of DC power the system boots and

ony$$425.00.

MONITORS

¢ 14" Forefront Model MTS-9600 SVGA |
| multisync with resolution of 1024 x 768.0.28
pitch. *Text® switch for word processing slc.
§ Overscan switch included. Ideal for the PC-
i 386 or PC-286 with SVGA card added. Also
* compatibe with BEC, Amiga, Alari {including
the monochrome high resolution mode), Ar-
chimedes etc. In good used condition (possible minor scresn
bums). 80 day guarantee. 15° x 14" x 12°. Only.............E159(E)
4 14* Philips Model CM88B73 VG A multisync
with 640 x 480 resolution. CGA, EGA or
VGA, digital/analog, switch selectable.
Sound with volurme control. There is also a
spedal *Text* switch for word processing,
spreadsheets and the like. Compatible with
IBM PC's, Amiga, Atari {excluding the
monachrome high resolution mode), BBC,
Archimedes et¢. Good used condition (possible minor screen
bums) 90 day guarantee. 15" x 14 x 12*. Only .._.......... £139(E)
Philips 9CMO73 similar {not identical) to above for EGA/CGA
PC and compats. 640 x 350 resolition. With Text switch with
amber or green screen selection. 14* x 12* x 13-12° £99(E)
KME 10" high definition colour monitors. Nice it
tight 0.28" dot piich for superb clarity and
modem stying. Operates from any 15.625 khz |
sync AGB video source, with RGB analog and
composite sync such as Atari, Commodore -
Amiga, Acom Archimedes & BBC. Measures -
anly 13.5° x 12® x 11°. Also works as quality Tv with our KGB8
Telebox. Good used condition. 90 day guarantee. Only..£125 (E)
KME as above for PC EGA standard.........c.ccun e £145 (E)
Brand new Cantronic 14* monitor for IBM PC and compatibles
at a lower than ever price! Completely CGA equivalent. Hires
Mitsubishi 0.42 dot pitch giving 669 x 507 pixals. Big 28 Mhz
bandgwidth. A supermanitor in attractive slyle moulded case.Full
90 day guarantee. Cnly ............. £129 (E)
NEC CGA 12" IBM-PC compatible. High
quality ex-equipment fully tested with a 90
day guarantee. In an aftraclive two tone
ribbed grey plastic case measuring 15'L x
13"W x 12'H. The front cosmetic bezel has
been removed for contractualgag ©

reasons. Only..........
'%0'. 22" and 26" AV SPECIALS

provides diagnostic information on the video output. On board Superbly made ‘UK manufacture. PIL all solid state colour
OIP switches and jumpers select the ECONET address and monitors, complete with composite video & sound inputs. Attrac-
enable the four extra EPROM sockats for user software. Appx. live teak style case. Perfect for Schools, Shops. Disco, Clubs.

MAIL ORDER & OFFICES
Open hon-Fri 9.00-5.30

Dept ET.32 Biggin Way.
Upper Norwood.
London SE19 3XF.

dims: main board 13* x 10°, /O board 14" x 3°. Supplied tested
with circuit diagramn, data and competition eritry form.

Only £ 9-95 or2 for £53 (8)
£2950

Trio 0-18 vdc bench PSU. 30 amps. New

Fujitsu M3041 60C LPM band printer

DEC L§/Cc2 CPU board

Rhode & Schwarz SBUF TV test transmitter
25-1000mhz. Complete with SBTF2 Modulator

Calcomp 1038 | drum 3 pen piotter
Thurlby LA 160B fogic analyser
1.5kw 115v 60hz power scurce

Anton Piliar 400 Hz 3 phase frequency converter 75Kkw POA
Newton Derby 400 Hz 70 Kw converter POA
Nikon PL-2 Projection lens meter/scope £750
Sekonic SD 150H 18 channel Hybrid recorder £2000
HP 7580A A1 8 high spaed drum piotier £1850
Kenwood DA- 1 CD tester, laser pickup simulator £ 350

BRAND NEW PRINTERS

Microline 183. NLQ 17x17 dot matrix. Full width.  £139 (D)

Hyundal HDP-320. NLQ 24x18 dot matrix full width. £149 (D) require only two side panels or stand singly. Overall dimensions
are 77-1/2°H x 32-1/2°D x 22"W. Order as:

Rack1 Complete with removable side panels.......£275.00 (G)
Rack2 Lesssidepanels.......—.......ccee...£145.00 (G)
bargainsl

Qume LatterPro 20 daisy. Qume QS-3 interface. £39.95 {D)
Centronics 152-2 9 x 7 dot matrix, Full width. £149 (D)
Cantronics 159-4 9 x 7 dot matrix.Serial. 9-1/2° widtht 99 (D)

LONDON SHOP
Open Mon-Sat 9-5.30
Thursday till 9.00pm
215 Whitehorse Lane.

South Norwood.

tondon. SE25 .

DISTEL @ The

V21, V228 Vv

L g welcome-minimum acoount order £30. Carage chamges (A)=£2.00. (A1)=£3.75. (B)=£5.50. {C)=£8.50. (D)=£11.50. (E)=£14.00 (F)=£18.00 (G}=Call . Scoliand surcharmpe: call
Alf goods supplied subject 1o our standard Conditions of Sale and unless otherwise staled guaranieed lor 90 days. All gu

Free dial-up database!
1000's of items+info on iine

081-679-1888

All pricas for UK Mainland UK customers add 17.5% VAT to TOTAL order amowunt. Minimum order £10. PO orders from Government,Unliversities,Schools & Local Authorities

In EXCELLENT litle used condition with full 90 day guarantee.

20"...£135 22"...£155 26"...£185 P
CALL FOR PRICING ON NTSC VERSIONS!

Superb Quality 6 foot 40w
19" Rack Cabinets

Massive Reductions I
Virtually New, Ultra Smart!

Less Than Half Price!

Top quality 19° rack cabinets made in UK
by Optima Enclosures Lid. Units feature
designer, smoked acrylic lockable front
door, full height lockabie half louvered back
door and ramovable side panels. Fully ad-
justable internal tixing struts, ready
punched for any configuration of equipment mounting plus ready
mounted integral 12 way 13 amp socket switched mains distribu-
tion strip make these racks some of the most versatile we have
ever sold. Racks may be stacked side by side and therefore.
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ALEL ENQUIRIES

081:679-4414

Fax- 081-679-1927

Original

22 bis

arantees on a retum to base basis.Rights reserved i&

change prices 8 specifications without prior notice. Orders subjact to stock Quotations willingly given for higher quanities than those stated. Bulk surplus atways wanled for cash.




Measuring Light
Specira

by Douglas Clarkson.

ew technology is increasingly making use of ‘opti-
cal’ processes and, as a result, there is an increased
need (o be able to make measurements of a wide
range of ‘optical’ parameters, such as power out-
put of sources as a function of wavelength and the transmis-
ston ang reflection properties of materials as a function of
wavelength,

While, in a strict sense, ‘optical’ can be considered to
relate to visible wavelengths of light between 400nm and
700nm, in practice the term is applied to wavelengths below
400nm (into the ultra vielet) and above 700nm (infra red).
The bulk of optical communications technology, for exam-
ple, uses wavelengths around 1500nm. In this field, there is
an obvious nced to be able to accurately measure the optical
propertics of fibres as they are manufactured and installed.

Increasingly, optical components such as filters, lenses,
reflection coatings, photodiodes, photomultiplier tubes, etc.
are being used in new products and services and there is an
expanding need to be able to accurately determine the optical
properties of such items.
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WAVELENGTH /nm

{Courtesy Rees Instruments Ltd)

Fig.1 Values of ahsorption properties of samples of doped glass
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Optical Measurement - A Mult:-
Dimensional Problem

In voltage measurements, the problem is typically cne of
resolving voltage values with time - i.e. one parameter is
being monitored at successive time in-

13241 ¢

52586

tervals. In spectral analysis, there are
maty more independent values to meas-
ure. The spectrum of a typical light
source from 400nm to 1200nm is in fact
a continuum of wavelengths, which may
be scanned over wavelength extents av-
eraged over 2nm, Inm or 0.5nm - 50
there may be 400, 800 or 1600 indec-
pendent measurements to be made to
determine the spectrum present.

Conventional Approaches -

/W\AWLJ

3 1140 1560
WAVELENGTH 'nm

Fig.2 Spectral output of a solar simulator, indicating the high level of
complexity of the spectrum (Courtesy Rees Instruments Ltd)

e i Splitting the Spectra

Optical radiaticn presents typically
asgrange of wavelengths. Thus, a stand-
ard tungsten lamp will have a spectrum
between 390nm and 1300nm. Specific

Figure 1 shows the absorption properties of three samples
of doped glass as a function of wavelength. There are
absorption peaks at around 450nm and 700nm and it is often
important to be ablc to measure such parameters in this way.
Figure 2 shows the measured output of a solar simulator.
Clearly, only by measuring the spectral output in relatively
narrow wavelength bands is it possible to determine the
output from the lamp. In addition, there is often the need jo
capture spectrum data rapidly. The excitation process can be
initiated and completed in timescales of hundreds of micro
seconds.

lasers, such as Argon lasers, present a
selection of lines of specific radiation - in the case of Argon
mainly around 580nm.

Light can be split into its varioys wavelength components
-using either a prism or a diffraction grating. The ‘traditional’
piece of equipment for spectrum analysis is the
monochromator, the basic design of which is shown in Figure
3. Although the device shown is a Spectrograph, which can
split the spectrum and present it at a long exit slit, in the
monochromator the diffraction grating is rotated (with indi-
cation of wavelength selected) and a portion of the output
spectra passed through a narrow output slit. The
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Monochromator itself does not include any equipment to
measure the output of the spectra which are emitted. The
mirrors in the system have typical efficiencies of 90%. Gold
mirrors, with reflectivities of around 97%, can be used for

infra red wavelengths.

INPUT SLIT

1
EXIT SLIT, OR FLANGE - (SR
FOR DIODE ARRAY |

Fig.3 Principle of Monochromator. The diffraction grating
is usually rotated by hand and the light output emerges
through an output slit. The device shown is, in fact, a
Spectrograph manufactured by Oriel where a complete
spectrum can be passed to a long narrow exit slit
{Spectrograph mode) or a single range of wavelengths

can be selected (Monochromator mode).

- e = iy

Light incident on a diffraction grating is splitinto a series
of orders about the main angle of reflection, as shown in

figure 4a. Typically, most light is passed into the +1 or -1
order. To improve the amount of light

‘bptical densities.

Light enters the unit via a pair of slits and is split typically
by the diffraction grating. An emergent portion of the spec-
trum can be selected by rotating the diffraction grating a
known cxtent. This rotation of the grating can be undertaken
by hand or through a stepper motor and can be driven
between extreme limits. The emergent light will contain a
narrow band of wavelengths dependent on the size of output
slit, the line numbers per cm of the diffraction grating and the
general optics of the system. The smaller the slit and the
greater the number of lines per cm on the diffraction grating,
then the more selective the monochromator will be.

The width of the wavelengths present will vary typicaily
from 0.5nm to 2nm, depending on the design and construc-
tion of the monochromator.

Introducing Rapid Measurements:
Spinning Monochromators

The mechanical motion of such a basic design.of
-monochromator is, however, not convenient for many appli-
cations where a complete spectrum is required rapidly. The
previous ‘standard’ monochromator, for example, could
typically be rotated across its spectra in about a minute. In
many applications, such as production line checking of
optical components, test results are required much more
rapidly.

One option is to rapidly rotate the diffraction grating so
that the spectrum is rapidly swept past the output slit. This
is the technique used in the Rees Instruments Spectrum
analyser whese spinning grating monochromator is shown in
Figure 5. A single photodetector device is present at the
output slit and the spectrum is constantly rotated past the
output slit, which provides a system with a relatively low cost

photodetector device that can be

passed into one of the first orders, the
surface of the grating is cut in the
‘blazed’ pattern indicated in Figure
4b. This blazing process, while
optimising the efficiency of the grat- |
ing at a specific wavelength, makes
the grating more ‘angular sensitive’
and limits the spread of wavelengths
which can be used. Typically, a grat-
ing optimised for use at 500nm can be
used between 2/3 and 3/2 of its
optimised wavelength - in the case of
the 500nm example, between 330nm A
and 750nm. x
Conventional gratings are pro-
duced by cutting a master using dia-
mond cutting tips. This invariably

Ak B ek

Fig.4a Process of diffraction of
light by a reflection grating into
different orders +2, +1,0,-1 and -2

-

selected to match the particular
application.

This approach provides flex-
ibility in it’s ‘mix and match’ of
2 needs to available detectors and
diffraction gratings and the sys-
tem can be optimised for any part
of the spectrum between 200nm
and 15,000nm. The speed with
which a spectrum canbe obtained
is limited by the speed of rotation
of the DC motor driving the dif-

fraction grating. At present, a

* !
\\ single spectrum can be measured
in 80ms with this particular
model. Usually a He-Ne laser is
used to provide a wavelength ref-

introduces an element of random er-
ror into the grating performance which
results in ‘stray light - light which is
reflected in error into the order of the
grating being scanned.

Fig.4b Geomietry of ‘blazed’ grating, to
optimise output into the +1 order

€rence.

Figure 6 shows the spectral
response of a 61 18/7 detector - a
nine stage photomultiplier tube
used with the Rees system. In the

Holographic gratings produced by

the interference of two coherent light sources, can be used to
produced gratings which, while having much less stray light
(as little as 1% of that of a ruled grating), have a reduced
efficiency because they are not ‘blazed’, i.e. cut to optimise
a specific order. Thig can be of value where mcasurements
are being made of optical materials with high values of

photomultiplier tube, electrons
are emitted from a light scnsitive surface and then cascaded
down an avalanche of voltage steps, where each stage
increases the number of elcctrons released. Such a detector
has a much higher sensitivity, about 70 A/W (peak), com-
pared with a conventional photodiode detector’s 0.5 A/W
{peak). The photomultiplier detector can be used with nar-
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row output slits in order to provide better resolution of
measured spectra.

Anuncooledsilicon photodiode typically covers the wave-
length range between 190nm and 1100nm. An uncooled
germanium photodiode covers the range between 600nm and
1900nm while the uncooled lead selenide photoconductive
cell covers the range between 1500nm and 4500nm. Thus,
needs for specific applications can be met, although there is
no universal photodetector which will

a diode element is around 7pA - giving a maximuin exposure
time of around 10 seconds. Diode arrays of a higher specifi-
cation and which can be cooled either by liquid nitrogen or
thermoelectrically by a Thermoelectric Cooler, allow longer
integration times. Such improved diodes have a higher
saturation charge and a smaller dark current of around
0.01pA - providing integration times of 25 minutes at tem-
peratures of around -10°C.

span all the wavelengths which are re-
quired.

Introducing Rapid f
Measurements: Static

Spectra SLIT PLATE

Developments in semiconductor chip
technology have made possible the rapid
scanning of complete spectra in short
time scales with the absence of spinning
diffraction gratings. The technique, how-
ever, cannot at present be used for wave-
lengths in excess of 1100nm.

Figure 7 shows how a linear diode
array can be used as a ‘static’ system for
the scanning of an optical spectrum_ The
light enters the system through the paiz of
entrance slits and is diffracted by the
diffraction grating. The spectrum is inci-
dent on the diode array in discrete seg-
ments, typically 2.5mm high by 25 mi-
crons wide and 25 microns apart. Sucha
diode array may have 128, 256, 512 or
1024 elements and minimum exposure
times of from 5ms to 16.5ms. Thus, the
smalierthe diode array element, the longer
the minimum exposurc time. The elec-
tron sensitivity of a diode element could =

EBERT MIRROR

INFRA-RED

545 SOURCE :

THIS OUTPUT IS NOT
USED WITH THE 6800
SYSTEMS CONTROLLER

ACCESSORY
SOCKET

.

EXT. SPEED
CONTROL INPUT

INTERNAL SPEED
WCONTROL

Ex E—

OUTPUT TO 6800 =
SYSTEM CONTROLLER

Fig.5 Technique of spinning Monochromator for rapid seanning of spectra(Courtesy Rees
instruments Ltd)

be 3500 electrons per count with the
wavelength range able to scan ranges from 180nmto 1100nm.

In this mode of spectral analysis, the light is processed
into its spectral components by a Specirograph - the entire
spectrum is made available at the exit slit to be read by the
solid state linear array of CCD. The solid state detector unit
is simply bolted onto the spectrograph output slit structure
(Figure 4) and interfaced to a PC via a specialised interface
card.

The great advantage of this type of system is that there are
no moving parts and the spectrum can be sampied rapidly by
reading out the voltage sensed by the various discrete diode
elements. Systems can, in addition, be configured to scan a
smaller sub set of diode elements more frequently. A scan
repetition rate of 25 micro seconds can be achieved by use of
special random-access type diode arrays to access specific
elements of the diode array.

Linear arrays function on a charge integration basis,
where the charge released by electrons being released by the
photoelectric effect (light photons release clectrons) is accu-
mulated over a specific time period and then reset when a
specific pixel’s data is read. The so called dark current is the
current which flows in ‘dark’ conditions and it can set a limit
on the exposure time during which measurements are made.
In low cost lincar amray systems the dark current at room
temperature is around 1pA and the total saturation charge of

Charge Coupled Device Technology
(CCD)

This linear diode array gives a one dimensional view of a
specific spectrum, which can be considered asan N x 1 array.
There are applications, however, where several spectra are
required to be analysed in parallel. The charge coupled
device can be considered to be a N x M array, where several
spectra which have been processed independently by a
diffraction element, can be identified separately on the CCD.
CCDs are now produced with in excess of 1024 x 1024
elements.

Figure 8 shows a series of four separate fibre optic inputs
which are independently split by means of a spectrograph to
produce four separate spectra on the CCD. On a typical CCD
unit, of a 1024 by 256 array, each spectrum will typically be
contained with a separate array area of 1024 pixels wide by
about 64 high. The resulting value for a particular element of
the array will be obtained by summing the 64 elements {y
axis) at a specific one of the 1024 elements (x axis). Each
pixel is typically 22 x 22 microns and systems are now
available which can process up to 35 independent spectra on
a single CCD element.

The greatly increased sensitivity of CCD devices allows
data from experiments to be obtained much more rapidly
compared with conventional photomultiplier systems.
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Fig.6 Spectral response of a photomultiplier tube (Rees Instruments 6118/7) which provides significantly
greater sensitivity compared with silicon photodicdes
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The wavelength response of CCDs is shown in Figure 9.
UV enhancement can extend the response down to lower
wavelengths (300 microns) but sensitivity falls sharply above
1000nm. Thus, CCD technology cannot at present be used
effectively for spectral analysis above this limit. With spin-

They do, however, have an unsurpassed sensitivity. One
of the most sensitive units has a seositivity of 10 light photons
to produce one count, several hundred times more sensitive
than a conventional linear diode array. CCDs are being
developed generally for high quality image data capture.

Applications in Astronomy, where extremely weak

&

!
i

MO Imnn

I light sources are being imaged, are particularly
relevant.

Dynamic Range

The dynamic range ofa spectral analysis system
is based on the resolution of its A/D converter sub-
system. The common value for resolution is 16 bits
- 1in 65536, while the lowest values tend to be 14
bits - 1 in 16384. The greatcst dynamic range,
however, is provided with systems incorporating

iy BT SIERE DESERSIONIEREM RIDDEARHAY CCD units, where an 18 bit resolution - 1 in262144

OR GRATING DEFECTOR

- tends to be standard and 22 bit resolution - 1 in

Fig.7 Use of ‘static’ spectral analysis system, where incident light is 4194304 - is *top of the range’.

diffracted using a static ditfraction grating and the cutput is detected

by a stationary linear diode array

e

It is obviously important to have as high a
dynamic range as possible. If, for example, the

ning monochromators, however, the wavelength range can
be extended up to 15nm using detectors such as Mercury
Cadmium Telluride (MCT).

The scanning rate of such a complete CCD unit is 40Hz,

with the display being updated at 20Hz, although individual
-pixels can be accessed in fractions of micro seconds.

The technology of the Charge Coupled Device, however,
is radically different from that of linear diode arrays and
consequently CCDs tend to be expensive. Useful CCDs tend
to cost in excess of £15,000 - just for the chip.

absorption propeities of a material were bcing
investigated, a system with a higher dynamic range is going
to be able to directly measure higher levels of optical density.

Conclusion

Developments in several areas of technology have made
optical spectral analysis more affordable and subsequent
developments are likely to increase the range of features
which can be implemented at an acceptable cost. A low
specification system interfaced to a PC may cost around
£10,000. While the ability to measure light spectra is of vital
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This has to be the BEST VALUE EVER SALE!
Never before has so much been offered to
so many for so little! 48 pages crammed full
of quite staggering offers! Discounts you

Surplus & New Electronics Mail Order
Supplier, we have the largest stocks, the
lowest prices and the fastest service.

Don't miss out - stocks move FAST, so place

your order today by phone, fax, post or in

person!
The Order Form is on Page 45, and ordering details on page 46

would not believel Astounding Bargains!
Amazing Deals! As the UK's Biggest and Best

Video Processors
Less than half price!

Victor Vicki PC
Under £10011

Hanimex Graphic
Writer 75% off!

Fire Detectors
£2.50 each!

Switch mode power
supplies from £21

CD's - £3.95 each

Massive discounis on
multimeters

There are only 3 special conditions if you order from these pages:

catalogues)
2 POST & PACKING CHARGE IS £3.00

1. The MINIMUM GOODS VALUE IS £12 (although this can include goods from any of our lists or

3 Free gifts and reduced price offers from previous lists are not available with sale goods -
@ggrettobly, we cannot accept orders for Sale Gpods that do not meet these requirements

il

GREENWELD ELECTRONICS LIMITED 27 PARK ROAD SOUTHAMPTON SO1 318
y TEL: (0703) 236343; FAX 236307; BBS 236315
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<1 All one off and pack prices INCLUDE V.A.T. Qty. prices do not.

PC1640
COMPUTER

..__,_.,l‘]

3 F

Brand new full spec base unit, keyboard, mouse and manual (no
monitor) Standard PC1640 with 640k RAM and 2 x 5.25" disk
drives, only being sold so cheaply because we have no monitors to
go with them. Actually werth more as spares (work it out - keyboard
£25, 2 disk drives £50, case £20, motherboard £25, mouse £5) but
as they're taking up lots of room and we haven't the time or space

gain an absolus bargan! T ) ) m ) D
gain an absolute bargain! -

Any 4 pieces
E of software
on page 3
with every
PC1640!

*Games Console

) Control Paddes

*TV lead

*Burnin' Rubber Cartridge
*Power Supply
#[nstruction Books

AMSTRA
(O}X4OOO

M ETERANNENT SN

Super games console that never really hif the big time - but it's a beautifully
made piece of kit with loads of features, originally selling for around £100
- and the cartridges were £25!

The console itsclf measures 250x160x40mm and has a myriad of inputs and
outputs to cater for most devices. Inputs: 2 paddles with 9 pin D sockets
(supplied), also 15 way D skt for analogue joysticks and 6 way aux modular
socket for light pen/gun etc. Outputs are 8 pin RGB monitor skt; SCART sk,
UHF output to phono ski; and a stereo sound 3.5mm jack socket. It can be
powered by the AC adaptor supplied (11V @ 500mA) or 5V from
MM12/CM}4 monitors.

Inside the plastic case, the PCB 205x147mm contains a wealth of goodics: ZS0A
CPU in socket, AY-3-8912 sound chip, 168 pin dedicated chip, UM1234 UHF
modulator, games cartridge sockel, 7805 on a heatsink + a dozen transistors.

EXCEPTIONAL VALUE AT £29.95

rrice E14.95

rs p 33j

VIGTOR PG

just received
Atari 2600

Games C%_l;l:js‘?o e

o

These papular consoles are complete, refurbished units wilh
joystick. power supply, TV lead

and games cariridge {(Centipede). £2 9 . 9 5

SALE

PRICE El4o 95

28940 2400 1t of superb guahty used 0.5 tape on 10" reeis.
6250 CPl. Various manufacturers. Suppllec incarrler. New.
they cost £12.00. Could probably be used as video tape -
we'ra checklng this out. Meanwhile, why not buy a few reels -
useful as cheap ‘twine’ for tying up garden plants etc!!

Price Only £2 areel
~orcomeandcollect.. .. .............. 100for 50 r VAT

sarce£1.00

Dataspectrum

Z5138 Modem senal interface and software package. Plugs
directly into spectrum edge connector. Baud rates 12007 75,.
75 1200, 300/ 300. Allows use of Prestel, Viewtex? user-user
comms with suitable modem. Includes Presiel telesottware
downloader. Main menu options include. Transmission
Format selection, Prestel |D storage, Viewdata mode entry,
Teletype mode entry, Frame processor, Mailbox editor, Save.
Comptete and new with -casselle and user guide in plastic
cBSe. Only £7.00

SALE

Z8953 Compléla unit with powar supply and comprehensive
Instructions. Designed to add the facillties of error
correction, speed buflering, encryplion ({optional] and a
battery backed data store with a printer port lo existing
modems capable of Speeds up to 2400 baud. Easy !o use.
{Send £5 returnable ceposlt Tor user manual for further
information}. £20.00

SALE

Z8012 Memorex MRX IV %4° compuler tape. 600 K on
175mm dia spaoi. 62508PI. Incase. insealed poly bag List
£7.49.

Our price ...

e £3.80 50+ 2.00

ZB123 Modem. Fully tunctional brand new and boxed.
Standard 160 % 100mm Eurocard with DIN41612 connector.
Only 300 baud. but at the price we're asking represents
superb- value for money!l  Suppiied compiete with wiring

details - needs £12V.
... REDUCED TO £8.00

SALE

(" QUICKSHOT MOUSE )

High quality optomechanical mouse by
Bondwell

* Microsoft compatible

“iBM PC XT or AT compatible

* Hardware selectable mouse standard

* Programmable resolution 29-1450 DPI
* High tracking spead 500 mm/s

*. Silcone rubber coatad tracking ball
Includes

* Universal mouse driver

° Performance Test Programme

* D9-D25 connector adaptor

ORDER CODE QS158

PRICE REDUCED TO £19.95
s y

SALE

SALE £14.95

Z9010 Tape streamer. Tandberg TDC3319. Internai fitling
(sama size as 5" disk drive). Takes DC500 tapes. Unsura
ol capacity - possibly 60Mb. Does anyone know?

o T e e £250.00

SAL

Magnetic card reader head - usedor
detecting when Credtt card or sirmylar 15 swiped. Made by
DRH. Type no 01.635. No other info (but our technical expen
is warking on it).

Order Code 2121
Prices s £2,.00 106+ £1.00

ShiE:2/£1.00




mwm 27 Park Rd. Southampton SO1 31B
Tel: 0703 236363 Fax: 236307 ¢
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| CROSSTALK

Another super software deall - We've
purchased a number of the best selling
'CROSSTALK XVI' data communication
packages. New and sealed containing a
514" disk and 182 page manual. PC DOS
V3.61, fast selling for around £60 - our
Spegcial Price

£717.95

Order Code: 25495

SALE Bs 95

PC-MIX

Z5444 Multitasking Interface Executive for
the IBM PC and compatibles. Enables up
to 3 programs to be run simultaneously. 96
page handbook and 5.25" disk £4.85

ALE. £3.50

See Page 33
for details of

WINDOWS
SOFTWARE

Just received

WORDSQ |
FIGWRES

ol

Features Include:

Spreadsheet

® 1-2-3 1A compatible .WKS files

= 9999 rows by 256 columns

8 Supports 1-2-3 1A functions.
macros

8 Protected and hidden cells

1 Horizontal or venicat spht screen

8 Move. copy. Iranspose ranges

» Sparse matrix data storage

8 Supports LIM Expanded Memory

» Uses 8087, 80287 math coprocessor

Word Processor

® Include “live” spreadsheet data in document

® Two-line headers and footers

® Bold. underling shown on-screen

8 Global find and replace

® Right & left justity. centering

& Automatic reformat, word wrap

a Impon iext from ASCII files

® Supports over 200 printers

Auditor

®= Toggle from worksheet 1o audit display with a single
command

= Pinpoint circular references

8 |dentity source ol other errors

Data Management

= Three-key data son

m 7 database statistical functions

® Query using up to 32 search crlera. wild card
parameters

Graphics

m [ine and XY graphs: scatter plots. pie. bar and
stacked bar charts

® Superset of 1-2-3 1A type fonts

m High-resolution display (EGA. Hercules)

L] High resolution output to printers and plotiers

guwements DOS 2.0 or higher. 256K RAM
isk drives. monochrome or color display

Printers: Text—over 200 including Epsons, IBM,
Tandy, HP LaserJel ™ and many others; Graph«cs—
Epson: HP LaserJet, PostScript ™ printers, and others.

372" disk version gvailable; requires 1 disk drive

SALE
" PRIGE

WORDS & FIGURES
by LIFETREE

Comes with 546 page manual
and spread out menu + disks, all |
in a library case
25442 5.25" version
Z5443 3.5" version

ONLY £14.95

—

-

C64 bAMEs CONSOLE

TY1 Clearing final stocks of this popular console.
They are customer retums, and are sold "as
seen” - no test, no guarantee, excepl they are
complete. Final reduction to £20

SALE E l 5

r‘INDIVID UAL’ Tutors)

Nicely boxed sets for IBM PC's
with handbook and disk
25446 Learn fo type 3.5" £3.95

rrice E2.50

PRIGE
Z5447 Learn to type 5.25" disk

only £1.95 ;
£1.00

SALE
PRIGCE
25448 _Learn to use DOS 5.25"
£3.95
SALKE .
e 2.50

25449 Learn to use DOS 3.5"

£3.95
SALK

| Z5450 Learn to use your PC

5.25" £3.95 :
£2.50

SALE
I25451 Learn to use your PC

PRICE
5.25" disk only £1.95

price E1.00

PRIGCE
b

SALE
- PRIGE

SALE pj
PRIGE

SALE
£150 PRICE 2

Z1102 Sinclair = e N
Soft388 pack. 6 SPECTHUM +2 & a t‘vﬁq
cassettes, all in LIGHT EUN Z 5 932’%
; gbrar\é cases inoﬁ ' 4}_{\_/_» Ay
Ziao1y: - Sinclaie 157G | |20 . st | Aelon Pk - compele wih end o6 Z= i
Pack. 7 cassettes (no library mg:&r’ny’ Tgﬁﬁscl}ir; software and nstuction book ™ \ﬁ/” = L{%
cases) in a boxed set with | | Disco Dan, Crazy % il
over 100 games, all with | | Golf, Alien ¥
documentation. Destroyer. 4
ONLY£2.95 | ONLY£2.95
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VERSATILE |

You've probably seen in the press the much hailed personal phone has been a dismal flop - with
3 different systems and the restraints imposed on its use meant it had little practical value.
Failure seemed inevitable - but there's a silver lining to everycloud and its an ill wind that blows
nabody any good, efc, etc ... we've purchased some of the goods with more to foliow.

|
L{;L?—u -]
ZONEPHONE
TERMINAL \]

Z8956 These were the unils screwed
to various buildings throughout the UK
which you stood next to whilsl making a
phone call with your incredibly uselul
handsell Too bad Hf you weren'tin range
(39.9% ol the UK wasn'tl) but it was a
nice toy while it iasted. There was a ot
of ciever lechnology Involved, and we're
salling these al probably about 1% or

2% of their real cost! Se what dg you get
for your money?

Wall, a lot of case for a start - in the
cuter steel case {a) 480 X 300 x 150mm
with fibreglass aerial case on t1op
(b) 250 x 160°% 75mm® there’s another
steel case (¢} 325x 245X 130mm and
inside this there’s a plastic box (d)
200 = 15 x 75mm.

{a) eonlains a metal surface mounting
13A socket and a BT ling sockeL

(b) has 2 whip aenals 200mm long
1erminated in PL259 plugs %

{c) contains BV 3.8Ah sealed lead acid
battery. mains translormer (10V 2A Sec),
mains filter and a plethora of plugs and
sockets mounted on top - 3 BNC and
2x%9 oin ‘D’ type, also 2 fuseholders, a
lead with 13Aplyg and another lead with
BT plug. and a power on/ olf loggle.
Screwed to the inside of the Iid is a
PCB 250 x 160 with lols ot nice bits -
64180 CPU, 27C256 EPROM. 5256-15 256k
RAM x 3 LM2840, LM317T, BDSSOx2,
3.6V AA size lithium cell in holder, aboyt
30 various linear/ logic chips, 3 xials eic,
etc. {You're getung great value for
money herel)

(d) contains the Tx/Rx panel
170x 138mm. Lovely bit ol ki, this, alt
surface mount - about 20 chips. Inputs

and outputs are taken lo 2 min PCB
sockels.

There's another panel the same
size in this box, with lots of
hi-tech devices - 2xTMS77C82

programmable 8 bil microcontroiler,
T7CR1. TMS320MC I0FNL 16/ 32 bi signal
processor, LM2984 triple 5V output
regulalor and ancther 10 chips, 4 ‘D"
plugs/ s0ckels and lofs of other bjis,

And that's about 1!

Previously £17.95 & £12.95

OALE PRIGES

COMPLETE e cae
L8956 18985

'CABLE TV RECEIVER

Z9135 Made. by Cabletime, model 280, this unit is
brand new and boxed with a smarl black plasiic case -
220x150x60mm. It has a 6 digit starburst LCD with
internat character generator and I2C bus at the front and
3 push butlons on top with well for remote controf {not
included). 3 connexions on back - TV co-ax ski, Input
co-ax skt and 16 pin IDC data plug. 2 core mains cable
2m long. inside, the high quality PCB 187x133mm is
packed with useful components: mains transformer, 2xWO005S bridges, 7805 & 7812 v. regs,
smoothing caps, fuse + holder, 2 xtals, 7 small signal transistors, 4 green Smm LED's. TDAS930,
4093 & BOCS51 PROM in skt. IR receiver LED with integral pre-amp made by Mitsumi. C bus
interfaced channel selector/UHF modulator unit, ceramic filters, presets, R's, C's etc. Great

Camae Previously £4 3“5‘&: 95

TIMER UNIT

e o

e
i e 2

._3\ -\\.

®

Z5338D Here's an inleresting bit of kil In a while 2 pad ABS
case 145xB5x75mm is a limer PCB 142x70mm. Mains is
applied directly 1o the board and the seemingly unnecessanty
complicated imer (4 chips where one would do) enabie times
from 1min to 2 hrs {can be extended). There are 2 heavy
cuty relays with 10A contacts, a piezo sounder and MBC
indicator. The unil, made by Energy Consenvafion Systems
was designed o swilch off fights. Supplied with origina!
instructions + some uselul data and ccls from our technical

Bl P res s icaiasiy S o

% -
'

control system that will:

nuember

Set off a visual/audible alarm

ooooga O

Program user codes

TOME ALAR

Sophistitéd hi-tech fire and burglary

Automatically dial a pre-programmed telephone

Allow up to 32 transmitters 10 be used
Program entry, exit and delay times

instructions.

on request.

M SYSTEM

o winng required! Designed to ensure ease of
operation for the user by responding with spoken

Detectors (not supplied) communicate with the
panel by radio transmnitter
Comprehensive instructions supplied - more info

group4

SECURITAS @ 9@
Giving the world a sense of seaurity

Play the relevant synthesized speech message NORMAL SELLING PRICE £300:
Previocously £79.25
SALE

orice 495

—— "

'2,0 watts music power. ldeal as

S Al _
PR NG E £ .95

CABINET

29121 Dark veneered wood finish,
size 330x217x116mm. Single wide
range 4R speaker. Max total output

extension speakers for kitchen,
workshop, ete. Only £12.95 per pairj.,

Xtra Speial '

Development Boards
“Unigard PCB's for RAM/RO

129PCB012 6U-160 extender £3
129PCBO014-112 horiz mntg £2

Star Byl
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Seems like Visignhire became a bil over-
slocked on their cablevision conscles -
we've jusl purchased a quantity of these
superb brand new units which contain some
great electronics and as ever can Offer
themn at an absolute BargainPrice!l

Two lone brown case (dimensions as
j shown) contains PCB 192x195mm ‘with
| e A il easily removed UHF modulator made by
tabgear (Sound and Vision); video pre-
amp; stabilized power supply and ail the
decoding circuitry (9 transislors and

Auto Stop Siereo

Crvapre Fuper —

A TBAG73 chip).
B202 sesazzs Fe@IUred in our 1993 Catalogue at | "0 = o Ve SV ST i
RADIO/CASSETTE PLAYER £44 .95 - now offered at nearly half | switch and 5 push butions (4 channels and

R I pricef Buy now while stocks iast!

metat funer. Analog tuning with

onfoH mains switch). There are 4 cabies coming from the rear (these along are
worth what we are asking for the whole (hing!) - 2m mains lead, 1.5m 8 core
screened cable with 9 pin plug, 2m video in ledd with coax plug and 2m video qut
lead with coax socket. As you would expect from a company like Visionhire,
evarything is top quality. The case can easily be utilised for other purposes - the
dark brown inserts on the front are both easily removable, if required. Please note
the low price we are asking in no way raflects their true worth - they're taking up a

AWEM, Loca/Distont and 0 I
Mono/Stereo push button sewecion b i 3
Overall tune, volume and balonce €
] contoks, Auto stop cassette L
mechanism wity fast towan g E B =
contioi. Orange bock-Sghhing. ] Iot of space, so we nead to shift them quick/y!!
20W par channet peok - | = . L

i 28935 £6.95 100+ 3.50 1k+ 2.50. Add VAT to quantity prices
wlssEms | 24 14.00 | SALE

I PRIGE B z > 5 o
CONNECTOm | o DALMTALE POVER OB OF F POWER NI
S . MOCATON

= GLEARANGE

Visual telephone + "Ansaphone"
for deaf people. Keyboard + 40
%Iiaéra‘fteor LCD display in case

- x450x137mm. All sorts of
780760 DSIOquag\T?hcz;ﬁhglcﬁaz;fswﬁtfumA;mgm.Eamesh2pans; facilities - full details in earlier
o 3 ) Reme Acapia,whieh s a 87 soaet matnas pge o e e | SUPPDlements. Although complete
Mo i ot rune, B e and boeed were sebmg mess o e oo oo |~ With  handbook, there is no
e wnols o win s ter - B D 95 100+ 350 ) Buarantee they work.

SALE

! DATATALE
FTAMARD TELEPHONE MOCATOR

DAIATALT |
Swaitie

PG 10
POWER socx.t’m?!"

kd ”ﬂ;‘ﬂ VELEPuOnE |
OarATAL o
INDCAIOR

— . & - — > = i
f F r 2\ rr ll "_ITJIHJ *—H'-J ‘ = - l -\
; /RE DE £c; OR This compact piece of equipment 200 x 95 % 50mm comes in
- an attraclive metallic grey case with controls on top - liming.
75 7 O F F I I — 2 on/off and volume, squelch, The telescopic aerial extends
(o oo
\

to S00mm and can be rotated in any direction. The 3
wavebands are: o 1
1) €8, chandels. 1-80
2} TV154.87 MHz &

FM 88-108 MHz
25371 Slmplex rate—of-heat rise and 135°F deteclor, modal
4255. A sise of more than 15°F per minute, or If temp reaches
135°F will closa contacts. Supplied boxed with Installation
Ihstructions. Thaese normally sell for around 18.00. Our price
£10.00 100+ 5.50

3} AIR 108-145 MHz &
PB 145-176 MHz.
The large 3" full range speaker defivers 780mwW of
undistorted power.  There is an earphone jack and DC
adaptor jack. The unit is powered by 4 x AA cells.  All this
technology for just ... - -.£1795 10+ 11.90

., ”
foiy
4
2
re
[/

Order Code MB100
25391 Apollo sarles 30 heatrise fire-detector. Set temp 60°C.
Supply 17-28V. OP around 18.00 Our Price £9.50

411405
SALE PRICE - EFTHER TYPE|\ PRIGERI"S WV,

Become a Bargain List Subscriber]
A new list every month for just £6 a
year. See page 47 for details |
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28970 Femate control cable TV unit made by GEC.
Attraclive black plastic case 205xi20x40mm with membrans
pushbutton keypad (22 keys). Front panel has 4x5mm red
LED's to Indicate status and a dual 7 seg display 0 show
channel. On the 195x102mm PCB Is a small regulated power
supply (12V & 5v) derlved from Z5226 plug in PSU (not
supplled). The maln chip Is a KS42429 and there are aiso
TBA120T, ULN2003B, 4049 + 4.000MHz crystal & 3 small
signal transistors as well as the IR detector diode. 2 screenad
casas contain (a) a PCB with some fliler clrculiry utllizing
surfaca mount technology. few small chokes, couple of
trimmaer caps and Input and outpit sockets; and {b) the Infra
rad dacoding circultry using @ TDA3Q47 chip. Regretiaby. we
don't have any remate convollers, but these unils offer great
value for money ~ just £5.95 each

priceLJ.90

Zs5216 Tandala “Homedeck”. These are later verslons of
Z8863 and are (a) smailar and {b) remote controlled. The two
tone gray case Js 270x110x28mm and has a full qwerty
keyboard and separate numerlc keypad. Inside, on the PCB
are a faw components 10 transmit the data via 2 IR LED's to
the recelver. The unit Is powared by a PP3 battery. Super
value at fust £3.00

SALE

25200 Spirit Bumer. Very useful In sdence labs or for the
home  experimenter. Chromed sleel container  $3mm
diax48mm high has absorbent matedal covered in wire mesh.
Adjusting laver allows varlatlons In temperature. Complete with
70mm dia dish for heating substances In. Only £2.50

SALE

25499 UM1233 Astec UHF
modulator, brand new, full
spec. Currently being sold for
around £6.00

OUR PRICE £2.00

Viewdata
Terminal/Modem

e

L ‘\{‘5—‘}3‘;’5— = s S
. o — - == -
e
e

Tandata TD'1100 alphanumaric Viewdata/Prestat Adapior,
These unlts were used with a homa banking system. The
console was hocked up 1o your TV and telephona line, and by
using the standard gwerty keyboard with seperate numerkc
keypad, you could access your account, The walt stylad black
and gray case 300x180x75/40 has a 75 key kayboard
connected Inside by a DIL plug to the maln PCB. This has
mounted on Il the modem sub-panel + 3 ralays, UM1286
Astec colour modulator with sound, + SAA5020, 5050, 5070,
8Y6504, 68810, MCM51101P45, 2x2114 & 2732 EPROM all
in sockets, as well as over 20 other LS and linsar chips,
transistors elc. Thera's a back up nicad baltary and a
regulated power supply. On the rear pans! Is an on/off rocker
switch, UHF output socket, printar skt(15 way D). and cassette
DIN socket for recording data,

There ara 3 leads aftached: 4m long malns lsad with 13A
plug. 4m long BT lead with old-styfe piug, and a 3m long TV
co-ax |ead.

All In all, & versatlle, useful compact unit alther to use as It Is
ar for the pans within. The componant valua alons Is over £60,
S0 you can s6e what a bargaln this I5 - it aven comes with a
photocopl éd handbooki!

Order Code Z8983. Tha whole unit as described for Just
£12.95

SALE

SOUND ACTIVATED
_SWITCH

' SOUND
| ACTIVATED

F605 AML768

e PriCE

SOUND ACTIVATED SWITCH

Plug-in sound activated switch., ideal for
switching on kghts autormancally. On
detechon of a sound above a preset level
power willt be switched on to the bult-in sockel
for a preset lengtn of time. A phioto fonsistor
with control prevents the switch friom
Qctivating duiing dayhght.

Contiols: Sound level, fime, fignt level

SMTJ?erdealzde;fcéwwe
£12.95

SALE

Power ..

28986

Prestel sat less monlior. This cased unit
420x430x100mm made by Phlillps, model HUO1 contains all
the logic and control circullry for Prestel - the moniltor {not
supplied) sits on top. On the back panel there Is an 8 pin DIN
socket for text cutput to monltor, malns outlet 1o monitor and
an 8 pIn DIN printer sockel. There's also a malns laad and old
typa lead 1o telephone socksel. On the front panel there Is a
detachable (on curly lead) keypad {20 keys) orvotf keyswitch,
tapa and keyboard sockets and Indicator lamps. Inside there's
alarge transformer and power supply and 4 PCB's - ons I$ a
modem panel; one has 8048 and SBB2626 In sockels + 15
other  chips, transistors slc; the third has
SAAS5030/5042/5020/5050, a bit of memory (2x21 14) + a faw
othar chips. The fourth panal has SAAS5010 In sockat,
GxBSX20, 4xBCS548/558. All boards are Interconnected with
plugs and sockets. These unlts are complete but not new and
may well be In working order — but we're seliing them for the
parts valus only ~ just £16.00

SALE

PRICE 24095

Xtra Special
INTERFACES

15130 Spectrum
£1.00
25131 Dragon

TELEPHONE LEADS
AND HANDSETS

75361 Curly lead, new, BT nardsel plug one end, 4 spade
terminats the othar. Pale grey. DP 4.11 Qur Price £2.00

Z5382 4 core talacom lead 3m long with BT line plug ons end,
4 way socket the other. DP 4.40. Qur Price £2,00

24309 BT 'breakout’ lead. ©One end has moulded housing
with 6 pin BT plug and socket  Other end has 6 pin FCC68

plug (as used an some computers). Overall length 3m
£2.20

25500 Telephona handset in pale grey with black 4 core lead’
No plug £2.00

Z5512 Ivory telephone handse!. 4 way curly cord with spade
terminals which can be unplugged (unusually) from handset.

25360 New brown 'elephane handsets by BT, complete with
curly cord and 4 way socket. £4.50

ALL HALF PRIGE

29118 Phillips Sopho K8 Telephone System. Brand new wail
hung unit, still in original packing until we undid it o find out
oxaclly what it was, Just plug in to the mains, add your fines, buy
a lew handsets and you've saved a packel!! Wired for 3 lines and
8 exiensions, Max capacity 5 lines and 12 extensions.
(Extensions can be bought second hand for £25-40 each) Qur
price {1 onlv) £175.00

sricet79.00
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HANI
e | 1T
Electronic Graphlc erter

Professional OHP
transparencies

at your
fngertlps... ,

ORGINAL

SALE

Order Code HAN101

MEX

L LR e oS as
<30 gE At N S A
<® e _.¢*\ s -"f:e'e' [

PRINTS ON PAPER OR CLEAR
FILM IN UP TO 4 COLOURS

Interchangeable pen faality allows choice of colour
with paper or acetate film option. Use ballpoint pen
set with A4 paper. or specal felt tip OHP pen set with
A4 size OHP transparency fitm. Both sets available in
sat of four colours Black. Blue. Grezn and Red. Pans

| eastly changed for mult colour praductions.

3.MODE OPERATION |

TYPE MODE: Characters, Numgers and Symbois
are prnnted IMmediately on pressing the keys.

LINE MODE: A line of characters 1§ entered into the
line memory. Up to 16 Characters can be
arranged on the LCD display and then corrected
before printing,

EDIT MODE: Allows for easy edting of the page
memcry, Add. delete, insert words or graphics as
you wish then press PRINT to autornatically
produce the amended version.

| MEMORY

LUNEMEMORY : 250 Byte

PAGE MEMORY: 3k Byte. 1800 Byte for
characters.
1.200 Byte for graphs and layout.

4 GRAPH MAKING FUNCTIONS

Layouts (for tables) bar graphs. Linear Graphs and
Pie Charts easly and accurately produced inchoice

y of three sizes wak muly coloursifdeswed. fiis

\  possible to enter Into page memory a maximun |
of two layouts and/or thiee graphs.(Bar, Linear.
\ Pie} for a Masamum of five

-

—

18 FONTS IN 9 TYPE SIZES

Choose irom Gothic Courier & -
Helvetica outhne type faces each n plan
or falic. and each avaiiable in nine
character Sizes ranging from 75 characters
perline 08B perline. Letters may be
printed in Standard, Half bold or Full bold.

COMPACT, PORTABLE AND
CONVENIENT

Measunnga mere 320 mm (W) X 60 mm (H) X
260 mm (D) and weighing 2.3 kg excluding battenes)
the Hanimex OHP Graphic Writer will travel
anywhere. Takesfour size D' 15V Alkaline Batteries

ficted with 6V DC Input for use with AC Mains
Adaptor (Battenes and AC Mains Adapior avaiiable
extral.
Pnce INCLUDES mains
PSU + FREE OHP set
containing 10 OHP sheets
@ and 2 x 4 colour pen sets!!
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SURFACE MOUNT LED's

Sl
o :
ISl ’:/.'\‘ g ‘
T~ | .
s ~\vs =7 TLMMEGY SLMEE
s Coary Latmiigt
These LED's are in a SOT23 package (2.9x1.1x1.4mm)
CODE PART NO COLOUR SPEC
72671 TFS056 Red 1.6mcd @ 10mA
22672 TFS059 Green 1.6mcd @ 10mA
22673 TLMP6301 Orange 0.5med @ 10mA
22674 TLMP6311 Red 1.6mcd @ 10mA
22875 TLMP6G401 Yellow 0.5mcd @ 10mA
22676 TLMP8411 Yellow 1.6med @ 10mA
22677 TLMP6501 Grean 0.5med @ 10mA
22678 TFS021 Red/Green 0.5med @ 10mA
Z2679 TLMP6802 Red/Yeliow 1.6med @ 10mA
72680 TLMP&B03 Red/Orange 1.6med @ 10mA
22681 TLMP6811 Red/Green 1.6med @ 10mA

‘KS106 A mixed pack of 100, containing most of the above types for just £8.95

MINIATURE LED's

These LED's have axlal leads

CODE PART NO COLOUR SPEC
22691 TFES065 Red 1.8mm

22692 TFS066 Red 1.8mm

22893 TFES068 Green {.Bmm

2.8mcd @ 10mA
2.8mcd @ 10mA
4.5mcd @ 10mA

STANDARD LED's

These LED's have radial leads

CODE PART NO COLOUR SPEC

22682 MVB052 Red Smm 0.7med @ 20mA tintundiffused
Z2683 SL35091G Orange 3mm 16mcd @ 10mA

22684 HLMP3850 Yallow Smm 150med @ 20mA untint/undiffused
Z2685 HLMP3950 Green Smm 150med @ 20mA untintfunditfused
Z2686 TLMP7413 Yallow 5mm 150med @ 20mA untintfundiffused
22687 TLMP7513 Graen Smm 150med @ 20mA untinl/undiffused
22688 TLMP7313 HE Red 5mm 150med @ 20mA untintfundiffused
Z2689 LST712L Orange/Green 5mm  4mcd @ 20mA milky/diffused
22690 XC5549R Rad 5mm 4med @ 10mA tinted/undiffused
22694 TLMPS5401* Yellow 5x2mm 4med @ 20mA tinted/undiffused
*These have an intertocking moulding incorporated 1o enable accurats alignment when stacked.

CODE TYPE COLOUR SIZE SPECIFICATION TU/DU
22907 HLMP0401 YELLOW 2.5X7MM 0.9MCD @ 10MA TD
72008 HLMPO504 GREEN 25X7MM  0.9MCD @ 10MA D
22909 HLMP 1321 HE RED 3MM 6.0MCD @10MA U
12910 HLMP 1421 YELLOW IMM 6.0MCD @10MA TU
22911 HLMP1521 GREEN 3MM 4.2MCD @ 10MA TU
Z2912 HLMP3050 RED SMM 2.0MCD @ 20MA TU
22913 HLMP3316 HE RED - SMM 50,0MCD@ 10MA TU
22914 HLMP3416 YELLOW SMM 20.0MCD @ 10MA TU
22915 HLMP3517 GREEN EMM 6.7MCD @ 10MA TU
22916 HLMP3519 GREEN SMM 10.6MCD @ 10MA TU
22917 HLMP3862 YELLOW SMM 8.0MCD @ 10MA TD
Z2918 HLMP4610 HE RED SMM 2.0MCD@ 10MA TD
22919 MV54123 GREEN 2X5MM 1.O0MCD @ 20MA TD
22920 MVE051 RED SMM 0.4MCO & 20MA up
Z2921 MV64520 GREEN SMM 12.0MCD @20MA TU
22922 MVE752 HE RED SMM “17.0mcd @20MA TU
72923 TF5012 HE RED

22924 TF5031 HE RED SMM 6.3MCD @ 10MA TD
22925 TF5032 RED SMM 10.0MCD@ 10MA ™
22926 TLMP5001 RED 2X5MM INTERLOCKING TD
22927 TLMP5301 HE RED 2X5MM INTERLOCKING ™
Z2928 TLMPS501 GREEN 2X5MM INTERLOCKING O
22929 TLMP5801 RED/GRN 2X53M INTERLOCKING TD
22920 TLMP7003 UB RED SMM 200.0MCD @20MA uu
22931 TLMP7005 UB RED SMM 300.0MCD @20MA uu
22932 TLMPS710 HE RED TO46 3.OMCD @20MA H

H = Hermetic; TU/DU = Tinted/Untinted/Diffused/Unditfused

Traffic Light LED modules. Plastic moulding 15x 10x7.5mm that
havo 2 x 3mm LED’s mounted in them. Ideal for ralway
modellars etc.

Z2855 Red and Orange

22856 Fed and Green

Z2857 Green and Yellow

All the same price + any mix, 10 for £2.00

Pansl mntg LED's in chrome begel, with long leads. Require

6mm hole

22744 Yellow Pack of 6 £1.00

Z2745 Green Pack of 6 £1.00

All one off and ocﬁ_
FOR THE
PRICE OF

i g Tl
£2 PACK 100+ 1k+
12 .08 .06
12 .08 .06
15 .06 ..045
12 .08 .06
15 .06 .045
12 .08 06
15 .08 045
8 12 .09
] 18 12
6 .16 .12
6 A6 12

s

’-\:‘}N“
€2 PACK 100+ 1k+
10 10 07
10 10 07
10 10 07
£2 PACK 100+ 1Kk+
25 045 .03
16 06 .04
12 075 05
12 075 .05
12 075 .05
12 075 .05
12 075 .05
10 .09 .06
30 .04 025
is 055 035
aty £2 PACK

1500 12

256 92

1700 16

100 12

400 12

6880 30

1192 15

5444 12

1514 14

2172 12

200 14

8422 s

532 15

4400 15

514 12

19112 20

2416 20

56170 25

1564 20

2775 20

12823 15

3600 15

567 10

1278 9o

924 B

95 12

Z2860 3mm red diffused IR LED. No other info, so 10 for £1

27 Park Rd. Southampton SO1 318
Tel: 0703 2346363 Fax: 236307
rices INCLUDEV.AT. Q ices do nof.

NLED’S
SUBMIN LED'S q;%_l
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P
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These excellen! quality 1.5mm Led's are housed in a
B.2x5x2 4mm package with bullt in resistor for 5V operation
(add 470R resislor for 12V). Available in Graen {DP £1.73) or
red {DP £1.16),
Z2135 Red .
Z2438 Green

72481 PC mnig packaged red LED - mounts at righl angles 1o
PCB. 10.5x8x3.9mm. LED is 3mm, Ora type 5301A. Pack of
16£1.00 100+ 0.05; tk+ 004
1934 Stackable red LED
6x3.5mm. Pack of 10 for£1.00

.. 3/€1 100+ 0.5
.. 2/€1 100+ 25

- white casing rouna

A couple of small maiching rectangular LED's, 3.8 x 1.75 mm 2
22500 Green  Packof12£t 100+ .05 1k+ .04
22501 Red Peck of 12 £1 100+ .05 1k+ 04

Z1845 Rectangular LED 7x25 Red.
Hewlett Packard type LMP301.
Ll ) e oy e - s 4 s s R Pack of 12/ £1.00

Z1464 3 way whitex (lights up red) 7.5mm .. 20p 10/ 1.40

Zi%a2 Red square LED with rounded comars, Smum
Pack of 15 for £1.00

Z1833 Thin rect. red LED - 5x15mm. Pack of 20
£1.00 A

Unusual size by

-

Subminiature
{Last digit of Type No. denoles array iength)
72571 Hewlelt Packard sub-min red LED amay typs

HLMP6204. Strip of 4 x 1.8mm LED's, easlly seperated &
required. DP 1.27. Our Price: Pack of 8 £2.00

2209t Rod S5mm square, Liton type LTLS223A. Pack of 12
£1.00; 100+ 0.038; 1k+0.03

22098 Red 7x2.55mm rectangular by Senior type SEB511D
Pack of 12 £1.00; 100+ 0.038; 1k+ 0.03

22095  Red Smm square with rounded comers by Philips type
HR44DL Pack of 12 £1.00; 100+ 0.038; 1k+0.03

22096 Clear infra red 4.5x1.5mm rectangula:, Honsywell typa
8406. Packof 8 £1.00; 100+ 0.06; 1k+ 0.04

22097 Red Sx2mm rectangular by GI, typo MVS7123. Pack of
12 £1,00; 100+0.038; 1k+ 0.03 .

72182 Standard Smm red LED with 18mm leads, bent at
iright angles. 18/ £1.00 100+ 0.03 1k+ 0.02 10k+ 0.015.

Hermetically sealed, TO46 case

CODE  PART COL  RATING F2PK 100+
22764 TIMPG210 GAN  30mcd@20ma 15 07
22765 TLMPY310 YELL 30mca®20ma 15 07

Z5501 Panel 71x27mm with duat 7 sag LED+red and green
rect LED's. Pack of 10 £2.00

Z5502 Another, this time with a dual and single 7 seg
LED+red and green rect LED's. Pack of 8 £2.00
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ON THIS PAGE
%@ NEON INDICATORS

Top quafity range by IMO - 1hey are cheap because
{B) (i) PHOTOTRANSISTORS,

they're 110/120V — but we supply 8 sultabte resisior tor
matns operalian

INFRA RED 2
All arg in TO18 hermetically sealed cases. e /\a
CODE PART ImA  mWPcm E2PK 100+ gf/\r |
N ary N
Z2766  TDETEOOW 0.3 5 10 .10 %
Z2767  TDETB0IW 0.5 5 10 10
Z2768 TDETB2W 25 5 10 10 s
22769 TDET803 4 5 10 .10 \ Type A - Panel mounting 33 % 15mm with 0 25" tags. Clip fix,
22770 TDET804 7 5 i requlres 25 % 12.5mm cut-out.
% % (C) LED BLOCKS Z1899 Green -
CODE PART SIZE MATRIXCOLOUR PRICE Sfor£1 100+ 0.10 1k+ 0.08
NO {MM) JType B - Panel mounting 36.5% 26.5mm with 0.25" tags. Clip
22759 TFB335BC 35 5X8 YELLOW  1.60 fix, requires 30 x 22.5mm cut- gut.
Z5469 TFB3458C 35 58 GREEN 1.60 24901 Red (Any mix) 5 for €1
22760 TFB3758A 35 5X8 HERED 180 . 21903 Amber 100+ 0.10 1k+ 0.06
> Z5470 TFB3758C 35 5X8 HE RED 1.60
i ] 72761 TFBS3STA 51 SX7  YELLOW  1.80
- Z5471 TFBS357C 51 5X7 YELLOW  1.80
Z5474 TFB5457A 51 5X7  GREEN 180
ehirrion 1 zsa7s TFBS4STC 51 5X7  GREEN 180
tsurren u ” ‘ Z5478 TFB5757A 51 S5X7  HERED  1.80 .
” i 'Zs479 TFBS757C 51 5X7  HERED 180 Type C - Small round face 10mm dia. Clip fix.Feqpires Smm
Z1846 2 pairs of infra red emitter/ receiver SDPBA0E/ 8506 Z5472 TFB5388A 58 BX8  YELLOW 3.50 dia hole.
by Honeywel! with comprehensive data. Z5473 TFB5S388C 58 8X8  YELLOW  3.50 Z4905 Red (Any mix) § for €1
Price ............ e, £1500! Z5476 TFB5488A 58 BX3 GREEN 3.50 Z1908 Green 100+ 0.10 1k + 0.06
75477 TFBS4BBC 58 BX8 GREEN 350 Z1908 White
25480 TFB5788C 58 8x8 HE RED 3.50 R
The suffix A or C to the part number indicates common Type D - Large round face 135mm dia. Clip fix. requires
anode and common cathode respectiveley. 12.5mm dia hole.

{Any mix} 5 for £1

n
2 s 100+ 0.10 1k+ 0.06

Z1912 While

Z2122 Vactel Type VTL 10D - IR emitter and detector can ba

removed from the plastic housing il required. An axtrerne! el .
cheap version of TIL100/TIL38! b B f%
Pack of ... £1.00 100+ 0.10 k+ 0.07 3 ;

Z1743 TIL143 Oplo slotted switch. These have crop'ﬁé‘d
leads and some are ex-equip. but are all working.
Price Pack of 3/ £1.0¢

Type E - Small square tage 10.5mm. Clip fix, requires
9.5mm dia hole.
Z4914 Green
Z1915 Amber
21916 White

(Ary mix) 5 for £4
“00+ 0.10 1k+ 0.08

21855 7 seg LED 81720R - glant 1" -digit, red.
cammon cathode £1.00 Type F - Large square face 13.5mm, Clip fix, requires

22722 7 seq LED, MANZ4A 0.3° CC ted, A tube of 25 for £3.50 1%5mm diahole.
. Z1917 Red

3 .“l
Z1499 Opto slotted switch on sma!l (25%26mm) panel

Type P85S0 75t 85005010 Z1918 Green (Any mix) 5 for £1
21500 Opt flectr 4 z 100+ 0,10 1k+ 0.08
e T e 3"'; 22435 Single 7 seg LED 10mm high digh, Type LNSTARK.  =49s0. whe. :
B 1005 3 OpioliattatswiichiSe s Sa Y00y | Commancathocds RCRET 001 G011 5: Ths 040

i - . e A

U703 0900 0 0
R @@@@E

Type G - Small round face 7.5mm d:a. threaded boedy.
requires 6.5mm dia hole.

A Z1921 Red
1 = Price: 5 for £4; 100 + 0.10; 1k + 0.08
# @ |(¥ @ | 72433 Dual 7 seg LED . type TDDRS250 by TFK. Red 15 5
common anoda 13mm digit height. DP 1.14, Our special low T/PeH- Body dia 17.5mm - chrome bezel. Wiré ends.
_ — price [we have 10000 fo clear) 2 for £1.00; 100+ 025; 22088 Clear e
1%+0.18 Price ... o - for £4.00
k 1oo+010 1k+ 0.06
e = N e Z2905D Red 2 digit 0.5" display as abave. Common cathode 2 k700 Pack of indicators, types A-G. May include any of
22658 LED module. An interesting litle PCB 50x35mm that  for £1.00 100+ 0.50 those listed above. Greatvalue for money! 20 for £2.50
has mounted on It a 7 digit 7 segment rad dispiay. and a .
plastic moutding under which are 3 surface mount LED's, one Z2906D As abovg bul common anode 2 for £1.00 100+ 050 5, ..q Nean bulbs 5.5mm dia X15mm long - wire anded
aach red. yellow and grean. On the back of the PCB is a 1k+035 30V neons a1 a greal saving over normal pricest Made by
SEDS031M chip. Offered without Info at present. alihough we VCH Iiternational, In packs of 100 at £4.00 10+ 3.00

are working on . Belleved 10 have been tha display on a

I 1y e
mabiie phone. Only £1 each _1]]]]][1“[[![] et

SEHH | /7' ¥, /

72362 MS463V 0.6° common cathode 4 digit multiplexad
display on PCB 70x30 with 15 way connacior. intended for

= . | I s 3 Z8611 Mains neon, clear0.257 1abs require 15mm hole.
225030 Fled LED PCB mounted display - 12 bubl digis 011" 912 €120k use, Stplodinpin o, ONLY £1.50 Prisont e R g 20p 10/1.30 100/10.45
high. Full data supplied. Only £1.50 100+0.80 22304D Reg 3.5 digit 0.5 PCB mounted LED display. Common z514 Asabove, but 110V red. Same prices.

Z415 Display. 8 digit LED multiplexed. With data. anode muliplexed output and stackable with full data. £1.00 7517 Mains neon. orange. Square face. Req12mm hole.
31 > 16mm. 100+0.50 Pricas ........ .20p 10/1.30 100/ 10.45
Price e - 80P Z518 Mains néon, white. 0187 tabs. Req15mm hote.
Z5501 Panel71x27n[m wlth dual 7 sey LED + red and green rect ] Pricasp .. ot 1.t .20p 10/1.30 100/ 10.45
LED's. Pack of 10 £2.00 Z1361 Right angle DIL socket for mounting 7 seg displays  Z529 Mains neons - SOV neon + resistor with clear sleeve
75602 Ancther, this time with a dual and single 7 seg LED + red {takes our MANB740 dual digit). Extramely high quality. over and leads 70mm Iong Some have drwmms o

and grasn rect LED's. Pack of 8 £2.00 Prices: 40p 10+ 0.26 100+4-0.17.




EVERYTHING
ON THIS PAGE

LED INTEGRATED DISPLAYS

A selection of 2 & 4 digit red and green displays with on board serial data in/parallel data out chips. Designed to operate
with minimal interface. TTL compatible. Wide power supply operation. Direct current drive. Comprehensive dala available

- see below for details.

CODE TYPE COLOUR DESCRIPTION
22888 TSM4307 RED 2-DIGIT 0.3°p
Z2889 TSM4507 RED 2-DIGIT 0.5"p
22830 TSM5032 RED 2-DIGIT 0.3°
22891 TSMS032P RED 2-DIGIT 0.3°p
22892 TSM5052 RED 2-DIGITO05
22892 TSM5052P RED 2-DIGIT 0.5p
22894 TSM5232P GREEN 2-DIGIT 0.3°p
Z2835 TSM5252 GREEN 2-DIGIT 0.5°
22896 TSM5252P GREEN 2-DIGIT 0.5"p
22897 TSM5732 HE RED 2-DIGIT 0.3"
Z2598 TSMS735P HE RED 4-DIGIT 0.3"p
22999 TSMs?52 HE RED 2-DIGIT 0.5
22900 TSM6232F GREEN 2-DIGIT 0.3°p
Z2901 TSMe732p HE RED 2.DIGIT 0.3

The p sulfix indicales pcb with 0.1° pilch pins

aTy PRICE
429 £1.00
873 £2.40
543 £1.00
354 £1.00
131 £1.40
955 £1.40
654 £1.30
4 £1.50
14 £1.50
663 £1.10
74 £2.00
98 £1.50
248 £1.10
as8 £1.10

Individual data shests are supplied with each devica, and a booklel, 22999 is available with applications data + program listing on

all the devices, price £2.00
K848 A pack of 10 assorted of the above lypes £5.00

Z2183 4 Digit multiptexed LCD. 50 x 30mm probably for an
electronic balance-symbois include balance pens, 5 stage bar
graph. 1b's and kg's stc. Digit height 12mm.  Self adhesive
pad on back. 13 pin PCB connector, £2.00.

Z4637 [.CD Displiay - Direct drive 3% digit with "LO-BATT".
12.7mm high digits. Op voltage 4-12 RMS v 32Hz type.
Consumes only 25pA wilh all segments on. Trade price £7.97
each. Supplied with data, but no edge connector.

Prices SEEirs === o £1.00 25+ 0.65 100+ 0.50

22919 4 digit LCD 12.5mm high with tow cattery and ciock
Symbol. Complate with edge conneclor.
Price .. s £1.50 25+ 095 1004 0.65

Z4195 B8 digit 12.7mm high LCD and hoider. These are 14
segment devices allowing alphanumeric display. Normally
casting over £15.00 we are offering these for 1ust £4.50

22432 LCD 8 digit 10mm high. Single sided 36 way edge
connector. Only £2.00 100+ 1.00 1k+ 0.80

w0 299423093 82350

' &> ¥Q00003RBRNREI55E
226550 Clock or 3 12 diglt LCD with 40 way conneclor.

12.7mm character height fike #1331CC. DP 4.70. - Our price
£2.00

Z5287 Here's an oldie - we had a batch of these some time
ago - the “Tyrometer® - used to indicale tyre pressures on
HGV's, this is the pod that fitted into the drivers cab. On the
Iront panel are two small push and a loggle switch. Inside is
a PCB with 11 miniature wire ended bulbs, a choke, 2 caps
and a buzzer. There's a shor length of 14 way ribbon cable,
100, £3.95

GREENWELD

All one off and pack prices INCLUDEV.AT Q i

FOR THE
PRICE OF

27 Park Rd. Southampton SO1 318
Tel: 0703 236363 Fax: 236307

(A) OPTOCOUPLERS

(i} Transistor

CODE PART  VOLTS CTR% NOTE £2PK 100+

NO (AMS)  MIN aty
22773 4N35 2500 100 o a2
22775 CNY1711 3000 63 0 a2
22777  CNY33 1770 20 10 12
22779 CNY47 2000 20 10 12
22780 CNY47A 2000 40 0 a2
22782 CNY51 4000 100 0 a2
22763 H11A2 1060 20 10 .12
22768 H11A3 1770 20 10 A2
Z2790 H11A520 4000 20 i0 .12
22791  H11AS50 4000 50 10 12
2792 H1AAZ 1770 10 D [ 20
Z2793  H11AGI 4000 300 A 6 20
22794 Hi1AVI 4000 100 0 a2
22795 HI11AVIA 4000 100 B 0 a2
22796  HItAV3 4000 20 10 .12
72797  H11AV3A 4000 20 B 10 .12
72800 H1iD4 1770 10 10 a2
Z2822 HlIF2 1770 c 10 12
22826 H11J3 NO INFO 20 .06
22835 MCT2 1060 20 10 12
Notes: A:CMOSCTR @ 'mA

B: GULLWING

C: FET - NO OTHER DATA

D: AC INPUT
KB4S Mixed pack containing many of the above, plus
others in quantities to0 small to fist. 25 for £2.95
(ii) Parlington
CODE PART VOLTS CTR% £2 PK100+

NO (ARMS) MIN aTty
22771 4N30 1060 100 B 13
22772 4N31 1060 S0 16 .10
22778 CNY35 1060 10 1 .10
22781 CNY43 1500 600 6 16
72798 H11B2 1770 200 8 13
22799 H11B83 1700 100 1 13
22823 H1IG1 2500 1000 4 25
22824 HI1G3 1500 200 8 a3
22825 H11G46 4000 500 6 18
22831 MCA230 2500 100 3 .13
22832 MCA231 2500 100 8 13
22835 MCA255 2500 200 6 15

K846 Mixed pack containing many of the above, plus
others in quantities too small to fist. 25 for £3.95

(iii) Triac/SCR

CODE PART VOLTS MrmA Vb NGTE £2PACK 100+
NO (RMS) MAX aTty

Z277T4  4N39 1060 14 200 S 6 .16
22776  CNY30 1770 11 200§ 6 16
22783  GE3009 7500 30 T 6 16
Z2784 GEJ0I0 7500 15 T 5 46
2785 GE3012 7500 5 T € .16
22786 GE3021 7500 15 T 6 .16
22836 MOC3009 7500 30 i 3 .16
22837 MOC3011 7500 10 T 6 .16
22838 MOC3012 7500 5 T 3 .16
22840  MOC3021LP7500 15 TP & 16
Nota: S = SCR T =Triac P = Surface mount pins

K847 Mixed pack containing many of the above. plus otners in
quaniities t00 small to list. 20 for £3.95

(iv} Schmitt

CODE PART VOLTS ItrmA £2PACKI00+
NO (RMS) (MAX) oty

72827 HINL2 2500 10 3 35

72828 HtiL3 2500 5 3 35

22830  HIINT 3750 3 3 as




27 Park Rd. Seuthampton SO1 31B

GREENWELD Tel: 0703 236363 Fax: 236307

All one off and pack prices INCLUDE V.A.T. Qty. prices do not.

GRAPHIG & DOT MATRIX
DISPLAYS

el

| =

LM225 Hhtachi 640x200 dot matrix LCD for PC's, WP's, and
industrial equipment, Module size 270x150x13mm. Display
area 238x104rmm. Dot size 0.32x0.46; pitch 0.49. Has on
board 16 x HDB1100 & 4 x HD61103 chips. Reduced from
£39.50. Now only £25.00

rrice 214.95

PRICE

25424D Graphic modula LCD by Hitach| type LM212. Viawing
area 240 26mm. Overall size 270 63mm. Simllar to LM211
but narrower, for which we have data {supplies). £20

raice E12.95

£5489 20x2 dot matrix display by Toshiba, type TLC501 with

2xHD44100 & HD4478CA00 chips on board. Fitted with 14 pin and 10-18V. Data supplied.

1DC typo plug. PCB 115%37mm. £7.00

SALE 24. 95

25460 Epson dot matrix display type EG240%A. Display area

139x39mm, Overall size 178x69mm. No dala al present £15.00

SALE E 9 95

Z5458 Epson 20 character x 8 line LCD, mode! EA-Y-20080AT,
with backlight. This is the same spec {apart from the size) of our

24372, Overall size 140x35mm. Dispaly area 83x63mm.
Supplied with comprehensive data. £25.00

PRICH £14.95

e

,)/

,,».gr

e

(D) LCD DOT MATRIX MODULES

All with HD44780 controller (and HD44100 on larger
displays)

CODE PART No. SIZE CHAR HT PRICE
25432D TLCMI620 16X2 5X7 427 5.00
Z25464D TLCM2C11 20X1 5X7 5.20 460
Z5486D TLCM4021 40X2 5X7 £.20 9.50

A data sheet is included in the price.
Application noles: A 16 page booklet is available, price

£2.00 order code 22842

SALE
PRICE

28098 16 character x 1 ine. Very similar to our 21814 but
slightly larger character -6.3x3.15 (8x5 dots}. Type
LCDM16166 by Refac. Supplied with data. Uses Mitachi
HD44780A00 chip.
Price ..

SALE
PRICE

.-£8.00

£4.95

22172 40 characler % 1 line LCD by Optrex {(Japan). High
quality double height display with 192 character ROM: ather
characters can be displayed by generation in RAM.  Gther
features include cursor with control. blink character, scroll
display, read and write display data, single + 5V supply. data
and power Inputs by one 16 pin 0.057 SIL socket. pin outs
stanjard and compatible with other Optrex displays. contrast

£3.00
cont-ol. easily interfaced with either 4 or 8 bit uP’s. Supplied

plll E . complete with data. Dimensions: Characters are 5% 12 dot

25459 Fulaba 16 character x 2 line vacsum fluorescent display, arrays measuring22x10mm  Dsplay size 170x 17.5mm
type 162-BY-01Z. Supplied with pin out. Next month's 'Guardian’ Madule size 220 x 40mm  DP over £50.00 Qur Price £15.00

will have some driver circuits shown. Only £2.50 A AZING nnnuc'rlou!

PBIGE EI nn R 23.00
a — 22659 LCD module. Probably Intended for use in moblla

phones. Size 44x28mm. One row of 10 digits + a load of
Japanese characters. Uses 2x0KI M5259 chips. No other data

(yst) £2.50
£1.00

SALE
PRICE

Z5352D Densitron alphanumeric LCD module 40x1 character

tyoe H2572HT. Farnell's price 2928 - Superdeal Price: £9.95

price 6 .95

Z1731 NEC Vacuum Fluoiescent Display FIP8BI. 8 diglt
multiplexed output 10mm high. Heater voltage 2V, grid/
anode vollage 24V. (Use Z4248 transformer to power}.

Price

Z5118 Gnant 30mm Iluorescem 2 character green star burst

display. 88x49x8mm. Futaba type 2-JY-02Z. = Neecds v
SALE BI oo Xtra Special
PRIGE

iy

// ;_,f"
22588 6" 4W flucrescent
Price £1.00 100+ 0.70

SALE 4 Fon BI oo ONY LI

tubes, T5 minlatwre, DP 1.95 OQur

Lampholders - raclangular snap In type that take LES bulb.
Neeads 16.1x11.6mm cut-out, DP (1878) 92p
75193 Red 3/£1.00 100+0.15

erice0 FOR £1,00

PRICE
PIR SENSOR

USES/HOLDER
21395 15mm fuseholder 10/£1

22700 PIR senscr. Exiremely naat basic sensor (no
slectronics) In plastic moulding 33x28x30mm. Supplied with
circults and |ots of information. Has 10m range. 164° angle of
view. <1mW power consumptlon. £9.95

price£7.95

Z1321 Large square face 13.5mm. Clip fix, requires12:5mm

dia hole. Red. Price: § for £1.00; 100+0.10; 1k+0.06.

SALE




High Quality Audio/ Video Leads

Packed 1n poly bags with header cards, these 'Nu-Way' leads
are offered at a surprisingly low price, 16 types avaitable, all
2m long except” which are 1.5m long. All conneclors on all
leads are screened - none of your Cheapo plastic plugs horeft

Code Type Description 1+ 26+
25033 677 PL259 + 5 pin DIN 180" plug

1o phono plug + 5 pin DIN g

180" plug. £1.84 082
Z5034 686 PL259 + 2 phona plugs to

phono plug +5pin 180° plug. £1.96 0.98
25035 687 _Phono plug + 5 pin 180° plug

both ends. £1.24 062
Z5037 680 PL259 ~ phano plug to BNC

3 plug +3.5mm plug. £2.46 1.23

25038 635 PL259 +phono plug

both ends. £2.12 1.06
5039 683 PL259 = 2 x phono plug to

BNC plug + 5pin DIN
. 180° plug. €2.62 1.31
Z5040 VTV015~ BNC plug + 3.5mm plug

o 6 pin DIN plug. £1.77 0.88
Z5051 VTV025° PL253 + phono plug to

6 pin DIN plug. £1.43 0.7t
Z5052 691 6 pin DIN plug 1o 5 pin DIN

180 plug + phono plug. £1.04 052
Z5053 669 PL259 + phono plug to

2 phono plugs. £1.72 0.86
Z5054 672 PL259 ~ 5pin DIN 180" plug

to 3 phono plugs. €1.96 098
25055 675 PL259 + 5 pin DIN 180" plug

to PL259 + 2 phono plugs. E£2.36

ez ANY 4 £2,00

... NORMAL PRICE £7.95

3 <} - =
gy iy CEE—-

SALE

T120A PRICE £ 49 0 0

Video/audio dubbing kit

* 1 screened lsad - 5-pin OIN plug to 5-pin-CIN
plug. Mirror image. 1.5m.

* 1 twin, screened lead - 2 phono plugs to 2 phono
plugs. 1.5m.

* 1 twin, screened lead - 2 phono sockets to 5-pin
DIN. 180mm:.

* 2 twin, screened [pads - 4 phono sockets to 5-pin
DIN. 180mm.

% 2 adaptors - phono socket to PL253 (UHF plug)

* 2 adaptors - phono socket to BNC plug

* 4 adaptors - phono socket to 3.5mm jack plug

All one off and pack prices INCLUDE VAT Qly

27 Park Rd. Southampton SO1 318
Tel: 0703 236363 Fax: 236307
rices do nof.

24350 A sat of 3 different pairs of test leads. offarng
great vaiuel — a) 6€7mm long. 2mm probes both ends: b)
110mm long. 2mm probes ona end. 4mm plugs the other; and
¢} 80mm long sliicon rubber, 2mm probes one end, shrouded
3mm sockais the other. All are rad and black pairs. All three
for Just £2.00 !

enice£1.00

25401 Spider leads - Ilka qur PO650 at 89p. but they are grey.
2mleng and have a 1.3mm power plug {for Waikmans) as wel
as the narmai 2.1 and 2.5 power plugs, and 2.5/3.5 Jack plugs.
2 For £1.00 100+ 0.24; 1k+ 0.16

SALE

PRII:Eq NH El.ﬂo

Z5387 Car power lea! - clgar piu ane end. 2.1mm powar piug
the other. 2m long £1.75 100+ 1.00

SALE

25417 Scoop purchasa on SPINBIN - 5PIN DIN leads — 1.2m
long. mouided an plug. black lsad. Pack of 10 £2.95

SALE

Z5087 Lead-6 PIN DIN 10 3 coloureu phogo plugs (video o=
L and R audio} using flat splittable screened lead. Nice and
long-2M. Cheap enough to cut the DIN plugr oft and
reterminale with phonos'

Pric e e

SAI.-E

pmcl:4 for £1

.. 2/£1.00 10+0.35 100+ 025

Z4186 3m multicore lead terminated both ends with 50
way centronics {IEEE-488) socket Ideal for stripping
down for flex — total 150m of multicoloured 7/0.2. Con-
nectors aione worth £12.80

Price Only £9.95

SALE

PLE18 DC adaptor lead for Walkman, 1.8mlong.

BULK DEAL ON HIGH QUALITY 2.5mm AND 3.5mm
SCREENED PLUGS & SOCKETS BY ADASTRA!
P9 3.5mm mono plug 28D 10 for £2; 100+ 0.10; 1k+ 0.06

P10 2.5mm mana plug 24D 10 for £2; 100+ 0.10
P11 3.5mm enclosed mono chassis skt 3§ 20 for £2; 100+ 0.05; 1k+ 0.035

sl s e L L A P12 2.5mm enclosed mono chassis skt 3g 20 for £2; 100+ 0.05; 1k+ 0.035

Also 4" stereo jack plug at less than half normal price!

0 F type plug. 3m low loss

é%a 5plnD|N-3pmmNauu.one:;aaf;mlong lm.":'m 5 for £2 100+ 0 25' 1k+ 0 18

ALL HALF PRICE 25Y% OFF ALL THESE PLUGS AND SOCKETS!

MIXED PACK . . .
5OFEACHES P/ I

= SALE

raice2 FOR £1.00

o T178  NORMAL PRICE £1.95 EACH

7-pin DIN Ul
@ pug cmoﬁugvo:ipmortpluganoz&nmmk
i i = )1 QI 78 By v AR e WAl
Z4353 6 way DIN lead: 1.5m |ead terminated onie end with a
6pin DIN plug. Bare wires the other end. 5 FOR £’ 00

Prices ..... Pack of 4/€1.00; 100/£12.00; 1000/£90.00

SALE
CAT PRICE £2.58

PRICE O for El

25332 PG keyboard cable — standard heavy duty high quality ;hm‘\“ ;!Igg!ugmwsmuam

S sonoN s e o nmes . CLEARANCE PRICE £1.00; 100 FOR £50.00
SALE

pricebl.00 Pricee FOR El.ﬂﬂ: 100 £30

NORMAL PRICE £5.95

£2.00

14-way Centromics plug 40 36-way Contrones
plug. MSX printer 19ad
Length s Ll Sl TS R R 2m

f T1908

BUC1Z>




GREENWELD 27 Park Rd. Southampton SO1 3TB
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All one off and pack prices INCLUDE V.A.T. Qty. prices do not. &2
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SPECIAL OFFER ON ARGOS BOOKS
All titles on this page only £2.50 each

Save up to £19.80 when buying 4 titles + FREE BBC or GO FORTH book!

AMAZING MODELS!

Peter Hollond

Making working models is fun but it can
be expensive.

In Amozing Modelsl Peter Holland, a
modeller, dravghtsmon and inventor,
describes with the aid of full size, detailed
drowings, how to moke omusing and
ingerious models wsing only the most
simple  household  malerials.  Paper
clips,drinking straws, ald ballpoint pens,
cofton buds, balsa wood and plostic lids
ore just some of the items which you con
use for the constuction of these amazing
machines.

Flying R/C Gliders

GEORGE STRINGWELL

248 x 185 mm ILLUSTRATED 64 PAGES
ISBN: 0 85242 995 9 1930 £5.95 PB

George Stringwell helps you to get started in
the hobby. Full of sensible and practical
advice, the book covers slope and 1hermal
soarers, counselling on becoming safely air-
borne with your first model. and inter-
mediate and more advanced glider flying.

R/C Vintage Model
Aeroplanes

PETER RUSSELL

248 x 185 mm ILLUSTRATED 64 PAGES
ISBN- 0 85242 996 T 1989 £5.95 PB

Peier Russell answers the question “What is
Vintage?” and describes the nternational
history of model flight. He next covers the
vintage subject and gives details on build-
ing and covering, engines and fuel. This
1 an essential handbook for all vintage
enthusiasts.

Radio Control Scale Boats
JOHN CUNDELL

248 % 185 mm ILLUSTRATED 64 PAGES

ISBN 1 BS486 021 6 1990 £5.95 PB

For every five model boats constructed, four
are of scale subjects In this book, John
Cungelt descnbes how to choose a madel
type. what scale to build in, where 10 obtain
plans, kit availabilty, “hull construction
methods, matenals and adhesives, propul-
siof, radio controt and other useful infor.
mation and advice:

RUBBER BAND POWER

297 x 210mm ILUSTRATED 64 PAGES
ISBN: O B5242 966 5 1989 REPRINTED
1990

£4.95 P8

BALLOON POWER

257 x 210mm ILLUSTRATED 64 PAGE
ISBN: 085242 965 7 1989 REPRINTED
1990

£4.95 PB

AMAZING ROBOTS

297 x 210mm ILLUSTRATED 48 PAGES
ISBN: 1 85486 041 0 1991 £5.95 PB
Peler Hollond gives full instructions for
moaking six worfing robots. You con cut
out ond moke the robots from the Bpage
cord seetion in the book, and the detailed
fullsized drawings cre easy to follow. An
idea! ond unique book, both for fun and
educational use.

- R/C Aircraft
Q & A Bock
PETER SMCOTHY
210 x 148 mm
160 PAGES
ISBN: 1385486001 1
1984 £6.95 PB
Radiomodeller
magazine's
¢olumn ‘Hotling*
is regularly voted
by its readers the
best section of the
magazine,

in this book, Peter Smoothy, ‘Hotline® su-
premo, has gathered together in thematic form,
a selection of the most relevant guestions and
answers from the column. From engines to

safety, and from building to flying, covers all

the information you need to master the hobby.

Electric Flight.
Handbook
HELMUT MEYER
210 x 145 mm
ILLUSTRATED

96 PAGES

ISBN: 1 85486 040 2
1990 E£6.95 PB

The rapad growth
of RIC eiectric
flight means new
techniques  and
operating require-
ments are constantly being introduced
Inciudes information on battery packs, motors,
gearboxes, propellers and ser:os. among

others, and provides wital itps 6n pedormance.

The
Compact
Lathe
STAN BRAY
210 x 148 mm
ILLUSTRATED
192 PAGES
ISBN: 1854850135
1990 £7.95 P8
Compacis, of por- ]
table lathes. are - LS
purpose-designed tools of remarkable in-
genuity. Relatively 1nexpensive, selfcontained
and adaptable to a broad range of machining
techniques, they are ideal for the model en-
gineer. Stan Bray comprehensively introduces
the components, the machining operations
and facilities which will enable the operator
to achieve the highest standards of lathe work.
‘an invaluable guide and source of useful
nformation” Mechamcal Incorporated Engineer

Electronic Projects for
Model Boats

KEN GINN

210 x 145 mm ILLUSTRATED 144 PAGES
ISBN: 1 85486 033 X 1990 £6.95 PB

A comprehensive guide containing
detailed information on how to make a
variety of electronic projects which can
connect to your radia contral system.
Projects covered include a servo checker,
speed controfier, vattery tester, dual
nicad charger, switcher. and many more.

Installing Radio Control in Boats
JOHN CUNDELL

248 x 185 mm NLUSTRATED b4 PAGES
ISBN: 1 65486 022 4 1990 £5.95 PB

Building and fittng radio control equip:
ment into a model boat u something that
most people can undertake with some degree
of success. However. there are always better
ways of enhanong performance and reli
ability in this ook, lohn Cundell explains
the process of choosing and nstalling radic
control systems in all types of model boats

Learning to Fly Radio Control
Helicopters

DAVE DAY

248 x 185 mm ILLUSTRATED 64 PAGES
ISBN: 1 85486 025 9 1390 5.95 PB

Radio cor:rgl helicopters are the fastest
growing aspect of the hobby. Unfortunately,
many modetlers attempting to become pro:
ficient with these machines meet with failure.
due to 1gno-ance of the design, mechanics.
setting-up and flying methods. In this book,
Dave Day explains the basws of learning to
fly these exciting arrcraft

THE CAR
J MODELLERS
: HANDBOOK
Mot Irvine
210 X 145mm
| ILLUSTRATED 160
| PAGES

ISBN: 1 B5486
046 1 1991
", £6.95 PB
| An up-to-date ond
@ comprehensive
guide to adll
aspects of building
and finishing model cars.
Mat Irvine covers building a basic kit,
simple and camplex detailing, building
dioramas and using accessories, and
painting and decal application. He also
gives history of-the model car market and
discusses the ‘collectability’ of the model
kit.
lustrated throughout, the book is an
essential reference for oll car modellers
warldwide.

8 CaR woneLETs
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~ Sensing & Control
| Projects forthe
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your choice of:

FREE! - with any 4 books from this page,

“Sensing and Control Projects for the
BBC" (Published at £5.95) or “Go Forth”
(Published at £8.95)

Lfull information on these two books is contained in Bargain List 80 3

]
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- All one off and pack prices INCLUDE V.AT. Qiv. prices do not.
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PACKNS = PACKN = PACKN = PACKN
All our packs contain top quality, brand new full spec components (unless otherwise stated) and represent incredible
value for money! How do we do it? By purchasing bankrupt stocks and manufacturers surplus. it's too costly to sort and

catalogue all these parts, hence these outstanding packs at extraordinarily low prices - so stock up now!

Please note most packs are calculated by weight: quantities quoted are
approximate, but we do try to ensure contents are at least the number specified.

———— s

LOOK AT THIS!

Some great offers here!
Look especially at the
‘EXTRA SPECIAL boxes
-up to 65% discount!

SEMICONDUCTORS

K708 Voltage Regulators. This is an
excellent pack, made up from a huge variety
of +ve, -ve, fixed and variable regulators from
1.2V to 37V. 100mA to 5A plastic and
metal.

PRICE: 25 for £6.95

SALE

K709 Bridge Rectifiers. Ancther superb
value pack - could include anything from half
amp to 35A, 25V to 1000V plastic and metal.
PRICE: 20 for £6.95

SALE

PRIGCE £4o50

K710 SCR’s & TRIACS. Big mixture could
include all types from TO92 plastic up 1© DOS
stud maeunbing with a chance of everything in
betweenl 25V to 1000V, 100mA to tens of
amps. Marvellous value.
PRICE: 25 for £ 5.95

rricef£3.50
EXTRA SPEGIAL
PACK PRICE

K547 Zener Diodes. Glass and
plastic, 250 mW to SW ranging

from 3V 10 180V. Al readily
identifiable, with list supplied.
PRICE: 100 for £4.95

K575 Plastic Power pack . Mainly TO126
and TO220 transistors, SCR’s Triacs, etc. All
new full spec marked devices offering
fantastic value. Lots of TIP and BD types.
PRICE: 50\ £7.95

SALE

rrice £4.50

K576 Mixed pack of TO220 and 4 pin
power mosfets with data and pinouts. Typés
may include: 2N7004/5/6/14, IRF&20/7 10/
720/820, IRF9520/9620, VNO300D etc.
PRICE: Pack of 25 £8.00

SALKE

rrice £4.950

EXTRA SPECIAL
PACK PRICE

K517  Transistor pack. 100
assorted full spec. marked plastic
devices PNP NPN RF AF. Type
numbers include BCI14, 117, 172,
182, 183, 198, 239, 251, 214, 255,
320, BF198, 55, 394, 2N3904 elc,
etc. Retail cost £16.00+

Special low PRICE: £5.95

K536 74 Series Pack. “On board chips” for
you to desolder containing many ES and
other types. 3Good mix.

PRICE: 100/ £4.00

src=£2.90

ic Pack. All brand new full
fpilidz?ficﬁgfrom basic gates o comﬁalex‘
logic. May include 54 & 64 types as well as
74inL, LS, S, ALS, H, HC, HCT, etc.
PRICE: Pack of 100 £6.50

ALE

sncx £4.50

K537 IC Pack - A mix of linear and logic
chips, from & to 40 pin. All are new and
marked but scme may not be fult spec.
PRICE: /100 £7.50

SALE

price £4.50
EXTRA SPECIAL
PACK

PRICE

K711 74 logic Pack. All brand
new full spec devices from basic

gates to complex logic. May include
54 & 64types aswellas 74 in L, LS,
S, ALS, H, HC, H(T, etc.

PRICE: Pack of 100 £6.50

K560 Weve now collected together
enough semis to offer this pack again - it was
extremely popular a couple of years ago. Al
types of semiconductor included - diodes,
transistors, I.C.’s etc all new full spec and
marked Qty. is aproximate depending on
the number of power devices included.
PRICE: Pack of approx 100 £5.95; 300
£12.95 1000 £42.95

K851 74F fast logic. Types included 00, 02,
04, 08, 51, 74, 158, 240, 244, 245, 2780,
373 + stacks more. Over 25 types .

PRICE: Pack of 100 £6.50

SALE

rrice£4.50

K852 74HC Nice selection of nighspeed
CMOS logic including 00, 05, 151, 157, 245,
273, 280, 423, 451, 4053, 4060. Over 25
types .

PRICE: Pack of 100 £7.00

SALE

PRIGE £4o 75

K853 74HCT. Super mix of these popular
chips - about 30 different types including 00,
04, 10, 14, 126, 138, 158, 163, 240 , 241,
244, 245, 273, 373, 377, 563, 573, 688. List
price over £50! ;

PRICE: Pack of 100 £8.00

SALE

K854 741S. Probably the most popuiar
series - this pack has a great selection of over
80 types - far to many to list here, but
includes many complex [expensivel) logic
devices, would cost over £40 if bought
seperately.

PRICE: Pack of 100 £6.00

SALKE

PRICE £4o zs

K855 4000 CMOS - all sorts in here, gates,
cemplex logic -~ a big selection including 42,
50, 60, 70, 76, 73, 4512, etc. about 20
different types.

PRICE: Pack of 100 £6.00

SALKE

PRIGE £4o 25

EXTRA SPECIAL
PACK P |

K544 Mullard polyester caps.
cosmetic imperfections,  electrically

OK. Wide range of values from 0.01
o 0.47uF in 100, 250, 400V
working.

PRICE: 200/ £4.75
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EXTRA SPEGIAL

PACK PRIC

K528 Electrolytic Pack . Axial and

radial some ready cropped for PC8
mounting. This pack offers excellent

value for money. Good range of
values and voltages from 0.47uF to
1000uF. 6V to 100V.
PRICE: 100/ £4.50

K546 Polystyrene/Mica/Ceramic Caps. Lots
of useful small value caps up to about 0.0tuF
in voltages up to 8kV. Good variety.

PRICE: 100/ £2.75
£1.75

PRICE

K901 Mylar's - a good variety of the small 50
and 100V types - nearly all values in the E12
series from 0.001 to 0.082uF.

PRICE: Pack of 200 £3.50

SALKE

K902 Mylars - a selection of larger values,zall
S0V from 0.1 to 0.47uF.
PRICE: Pack of 50 £2.00

SALE

PRIGE E l ° 50
EX’I‘BA SPEGIAL

K582 Polystyrene Caps. An amazing
range of valles from a few pF o0 .01.
Tolerances 20% Voltages to S00V.
PRICE: Pack of 200/ £4.00

K518 200 Disc Ceramic Caps Big variety of
values and voltages from a few pF to 2.2uF;
3V to 3KV.

PRICE: £2.00

SALE

K530 100 Assorted Polyester Caps. All new
modern components radial and axial leads.
Al values from 0.0t to 1uF at voltages from
63 to10001

Super value at: £3.00

SALKE

K714 Power Supply Capacitors. All cans,
mostly computer grade including popular
values [ike 10,000uF 40V etc. Big mix of
values and voltages up to 100V or more and
50,000uF.

PRICE: for box of 25 £12.50

Al E

price £10.00

K549 Trimmer Capacitors. A nice selection of
small value caps ranging in value from a few
pF to 100pF or more, various dielectrics.
PRICE: Pack of 20 £1.75

SALE

K548 Tant bead capacitors. About a dozen
different types from 0.1uF to the rather pricey
100uF, voltage from 6-50V.

PRICE: 50 for £3.00

SALE

K540 Black in stockl after a iong absence, we
can again supply this popular assorted resistor
pack - mostly % & W, some larger. 8ig range
of popular values, all with full length leads.
PRICE: Pack of 500 £2.95.

SALE

EXTRA SPECIAL

PACK PRICE

K531 Precision Resistor Pack . -High
quality ciose tolerance R's with an

extremely varied selection mosty.
174W and 1/2W tolerances from
0.1% to 2% -ideal for meters, test
gear etc.

PRICE: 250/ £3.00

K523  Resistor Pack . 1000 - yes 1000
mainly  1/2W 5%, 10% & 20%
carbor/carbon film resistors with prefomed
leads for PCB mounting. Fair range of
preferred values.

PRICE: only £2.95

rrice £1.50
EXTRA SPEGIAL

K572 Resistor Networks. both SIL
and DIL in here, from 6 to 16 pin.
Plenty of popular values fike 1K, 4K7
and10K and a good sprinkling of
many other values.

PRICE: Pack of 100 £E4.50

K503 100 Wirewound Resistors. From W/
to 12W, with a good range of values.
PRICE: £3.50

rprice £2.00

K525 Preset Pack. Big. big variety of types
and sizes-sub-min, min  and std, MP, slider,
multitugn and cermets are all incuded. Wide
range of values from 20R to 5M 100 assorted

PRICE: £6.75
£3.50

SALE
PRIGCE

K505 20 Assorted Potentiometers. All types
inciuding single, ganged. rotary and slider.

PRICE: £2.30

SALE

K827 Cermet wimmers. An excellent range

of muftitim minature cermets from 10R t©
ZM.

PRICE: Pack of 50 £7.95

price £4.50

K828 “Lo-ohm™ wirewound pack. Values less
than 1OR are always popular and this pack
contains only resistors between OR{ and 10R.
PRICE: Pack of 50 £4.30

SALE

PRIGE Bz 050

K701 110V Indicators. This pack of neon
indicators comprises round and square panel
mounting types in red , green , amber and
clear

PRICE: Pack of 20 £2.50

SALE

PRIGE Bl 075

K539 LED Pack . Not only round but many
shaped LED's in this pack in red, yeHlow,
green, orange and clear. Fantastic mix.
PRICE: 100/ £6.50

SALE

K524 Opto Pack . A variely of single point
and 7 segment LED's {incl. dual types) of
various colours and sizes, opto isolators,
numicators, muiti digit gas discharge dispiays.

“

photo transitors, infra red emitters and
receivers.
PRICE: 25 asstd. £4.50

SALE

K806 LED Pack contains only red LED's

round, square, rectangular etc, from 3mm to
7x 2.5mm,

PRICE: 100/ £5.00

SALE

K8C1Seven seg. LED pack .
variety of sizes in this pack .

include Red and green also overflow/
polarity displays, single/ double digit
also 7/8/9 digit. magnified displays .
Sizes from 0.117 to 0.8™.

PRICE: 20 peices for just £ 3.95

K804 lamp Pack. A superb guality pack
containing a wide variety of small lamps.
Many different types - wire ended bipin ,
side, MBC , MES , LES , T , wedge,
miniflange etc in voltages from 2.5V to 220V.
Most are marked with voltage/ current
PRICE: Pack of 50 £ 4.00

SALE




rices INCLUDEV.AT Q

Al one off and pack

PACK PRICE

K532 Relay pack . We've now built
up enough surplus relays to offer
this popular pack once more. Could

contain anything from 2V to 250V
coits, SP to 6 pole

switching up to 10A.

PRICE: 20 for £6.95

W4700 Push button banks. An assoriment
of latching and independant switches on
banks from 2 to 7 way DPCO to &PCO. A
total of at least 100 switches.

PRICE: 100/£6.95

SALKE

K592 Pack of 25 minature rocker and lever
switches from page 125 of the
1991 catalogue.

PRICE: £4.00

SALE

K593 Pack of 25 push and slide switches
from page 125 of the 1991 catalogue.
PRICE: £3.50

SALE

X520 Switch pack. 20 different assorted
switches - rocker, slide, push, rotary toggle:
micro etc. Amazing value.

PRICE: £2.50

SALKE

K542 Reed Relays. Mostly DIL single pole &
double pole also some changeover, these are
manufacturers rejects, but a good proportion
wark. 5V to 50V coils. 50 assorted.

PRICE: £3.30

SALE

K715 DIP Switch pack remendous
selection of DIP switches mostly from page
121 of 1991 catalogue. everything from | -
9 way at astonishingly low price.

PRICE: Pack of 20 £3.25

SALE

K824 Rocker switches, both minature and
standard, single and double pole illuminated
red/green/amber and plain Fantastic value.
PRICE: Pack of 20 £4.95

mcz100E£6.00

K825 as above but also included some
illuminated push switches.
PRICE: Pack of 20 2,95

SALE

El.gs

K564 PCB Stand - Offs. A mixture of 8
different styles and sizes from 4.5 to 12.7 mm
high.

PRICE: 100/£2.95

SALKE

PRIGCE 32000

KB26 Jumbo pack of plastic stand - offs & a
few cable clips and bits and peices. . 1000
parts.

PRICE: £9.95

SALKE

K533 Silicon Rubber Sleeves, - 5mm’long
S5.5mm bore, 1mm wall.
PRICE: 100/ 50p

SALE

enrex£0.40

-HEATSHRINK "SLEEVING

K843 This normally expensive sleeving
offered at a fraction of normal trade prices. A
pack of 10m, black and clear with at least 5
different sizes from 3.5 to 4.2 mm dia, for just
£3.95.

rrice£3.00

K557 Terminal Biocks. In all shapes and sizes,
solder and screw from single way to 12 way
in many different current ratings.

PRICE: 20/ £2.95

SALE

K803 PCB pack with/without ears, straight
and right-angle from 10 to 64 way.
PRICE: Pack of 20 £5.50

SALE

K802 Pack of DIN41612 connectors. These
popular PCB connectors come as 32/64/96
way Both plugs and sockets, some with pins
missing nommally costing £1- £3 each.

PRICE: Pack of 25 £8.00

erice£5.00

K836 DIL Socket Pack A super selection of
DIL IC sockets from 8 to 64 way. low profile
and standard mntg, turned pin tinned, gold
plated, wire wrap and solder terminals

PRICE: 100 for £14.95

S AL X

K705 PCB Headers. SIL & DIL PC mounting
header plugs straight and right angle mostly
0.1° pirch in a variety of ways from 3 to 30
PRICE: Pack of 100/£6.00

SALE

rricE £4.00

27 Park Rd. Southom'pton SO1 38
Tel: 0703 236343 Fax: 236307

K837 Lead pack. Assortment of signal and
power leads terminated with a variety of
piugs and sockets

PRICE: 25 for £3.95

SALE

K562 Edge connectors. Mostly 0.1 pitch
some 0.15, 0.156 and 0.2 as well Single /
double sided / tinned / gold plated solder/
wirewrap / PC connections
PRICE: Pack of 20 £3.95

SALE

MOTOR+GEAR PACK

K579 This pack contains 10 assorted battery
powered motors { mostly 3V | + 90 gears etc.
16 - 60 mm dia. + worms and shafts amazing
value, -
PRICE: £7.95

SALE

K553 2BA Screw mix Mostly steel, few
brass / nylon etc, cheesehead, hex,
countersunk, slot and pozi, mainly in lengths

from 7 - 63mm. Excellent selection.
PRICE: 100/ £2.60

SALE

‘K552 4BA screws - Super mix of types mostly
steel, with round pan, cheese, ¢/s heads in
lengths from 5mm to 50mm great value.
PRICE: 200 for £2.75

SALE

K811 6BA Screws. Nearly all pan head pozi
in plated steel. Lengths to | 6mm.
PRICE: Pack of 100 £1.50

SALE

K807 M3 Screws. Good selection of sizes
including a few brass. Most heads. Lengths
to 35 mm. E

PRICE: Pack of 100 £1.50

rrice£1.20

K808 M4 Screws. Huge varietyl Pan, cfs,
cheese, set, slide, pozi. From 4-50mm long.
All steel, plated, black / hi-tensite.

PRICE: Pack of 100 £1.60

SALE

K809 MS Screws. As above.
PRICE: Pack of 100 £2.00

enice E£1.60

rices do not.

e — s e
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KB33 M6 pack. Excellent vaiue - containg
screws in various lengths and head. Mostly
steel, sore hitensile, L

PRICE: pack of 100 £ 4.50

rrice £3.00

K830 M8 screws and boits. Good
assortment from 16-90mm long, ¢fs hex, pozi
some hitensile. All steel.

PRICE: pack of 50 £3.80

SALE

K831 MI0 Bolts. Mostly hitensile hex head
lengths from 16 - $0mm
PRICE: Pack of 20/ £3.20

SALE

K832 MI12 Bolts. Mostly high tensile hex
head. Lengths from 40 - 15mm
PRICE: Pack of 10/£2.40

SALKE

ericeEl.70

K820 Large bolts and set screws . Could
weigh as much as 150g each [up to 16mm
dia x 90mm long) Practically all are steel
Many different heads.

PRICE: Parcel weighing 5kg £10.00

SALKE

PRIGE 37000

K527 Hargware Pack  This has a large
variety of PK {caps] and self tapper screws
from 2 x 1.5” up to 8 x 1.25 also washers,
some BA metric and whit, Screws plus other
miscellaneous brackets, captive nuts and bits
and peices 1kg {up to 1000 peices)

PRICE: Tkg £4.00

SALKE

K581 Copper Clad Board A selection of
single and double sided, mostly fibreglass in
useful sizes.

PRICE: 200 sq ins £3.00

S ALK

K535 Spring Pack. Approx 100 assorted
compression, extension and torsion springs
.up to 22mm in diameter and 30mm long.
PRICE: £1.70

SALE

K595 Big mix of screws - very few BA mostly
metric BSF Whitworth DZW etc. Tremendous
variety of heads - cheese, ¢s, pan, hex, allen
round etc. As for size, well we've seen some
as small as 3mm and a few as jong as 80mm.
There’s even some 12.5 mm dia in this packl
You'll probably also find a few odd clips
washers, nuts etc, t0o0.

PRICE: 500gm pack £2.70

SALLE

rriccfL2.00

K717 Keyboard caps = a wide variety of sizes
and colours from 17 x 16 mm to 25 X 25
mm. Sorme long ones too. Most have words -
some numbers .

PRICE: Pack of 100 assorted E3.50

SALKE

K577 Surface mount FETs including SM
versions of  2N&30/1, 4392, 4857
5488/9/60/1, also 2ZN7001/2 etc. Big variety
at a low price.

PRICE: Pack of 50/ £4.00

SALE

K5102 Transistors - about a dozen different
types plus a few diodes, mostly SOT23. Type
numbers include BCF29/30, BSR1S, BC856,

BOV71 BCOWR29/71/72/81. Supplied with
code sheet.
PRICE: Pack of 100 for £3.00

SALE

K5103 Resistors. 0.125W 2% in a range of
values from 3R3 to 10M. Aithough there is a
fair range (about 50 values} many are E24.
PRICE: Pack of 1000 for £3.00

rrice£2.00

KS104 Capacitors - over 20 different values
from 1pF to 470nF.
PRICE: Pack of 100 £4.00

SALE

KS107 3 values only of tants: 1uF, 4uF and
22uF. Pack of 30, 10 each value with DP of
12,70 for just £3.00

SALE

KS10S Surface mount €oil pack, only a few
different values 70, 80, 120, 150 and 180uH.
PRICE: Pack of 50 assorted £3.00

SALE

EXTRA SPECIAL
PACK PRICE

KS106 Surface mount LEDs. This
really is an excellent pack, containing

a great selection of red, green,
yellow and orange LEDs, including
some dual types [red/green and
red/yellow) mostly SOT23 package.
PRICE: 100 for £8.95

FUSES & HOLDERS

K555 Fuses. A marvellous selection of 15, 20,
25 and 32mm fuses both cartriage and wire
ended in quick blow and antisurge varieties
May be anything from 3ZmA to 50A

PRICE: 100/£3.95

SALE

K834 Thermal fuses 104, 109, 121 & 152°C,
some with cropped [eads.
PRICE: Pack of 20 £2.95

S AL KE

K713 Fuse bholders. Panel and chassis
mounting from basic clip to high current
enclosed types for 15, 20 and 32mm fuses.
PRICE: Pack of 50 £4,00

SALE

Pnlcﬁsz 050
MISCELLANEOUS

K541 Printed Curcuit boards. A wide
variety of high quality printed curcuit boards
including audio. RF, digital etc all covered in
components - resistors, capacitors, transistors,
IC’s LED's switches etc, etc. A big pack of
2Kg.

PRICE: only £7.00

SALE

PRICE SKG E l o no

K712 Crystals. Mostly HC60 and HC18U in
a wide variety of frequecies from a few
hundred kilohertz to many megahertz and
the odd crystal oscillator medule or two.
PRICE: 20 for £4.95

SALE

K829 Transducers. Piezo, electromagnetic,
permanent magnet in assorted sizes from
15mm dia upwards. Lovely mix. .
PRICE: Pack of 25 £3.50

SALE

K506 This one’s an absolute geml Containg
a selection of corwentions and switch mode
power supplies, including AA12531, 2660,
£5307/8 + Lots more! Parcel of 10 originalty
selfing for £40 +.
PRICE: £25.00

SALKE

K835 New transformer pack. Al mains,
girnary, secondary range from 6-35V, 0.5 to

PRICE: Pack of 12 £10.00

SALE

PRIGCE £7.oo

K574 Wire link pack. A wide range of sizes
from 3mm to 50mm for wuse with
Breadboards or PCBs. Some are bare, a few
are not preformed.

PRICE: per pack of 250 £1.00

SALE

K561 Coils and Chokes. Pot cores,
cans, open wound coils, chokes, etc from a
few uF upwards in a wide variety of sizes and
values.

PRICE: 50/£2.80

K844 A small parcel of miniature chokes by
Greendale. 8 values from IuF to 68mH,
either radial 1 tx8mm or axial 10x4mm.
PRICE: Pack of 25 £2.60

SALKE
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SAM POWER SUPPLY

29111 Never heard of Ihe SAM Coupé Computer? Well, the
heiding company SAMCO wenl busl, and now somecne is trying
%o resurrect il - bul the liquidalors were anxious fo turn piles of
stock info cash, so we purchased all remaining stocks of the
Astec made PSU's and can olfer lhem at an amazing price!
Insice the 170x150x70mm grey and black vented case is a linear
power supply (240V ac in; 5V 2A & 12V 0.1A dc out) PLUS a
UM1286 UHF colour TV + sound modulator! There are 3 leads:
2.2m phono o co-ax; 2m mains & 1.9m output lead fitted with a 6

R o 0. Q5 100+
PRItk £4.95
PRIGCE o

SPECTRUM +3 PSU

L/

Brand new product - our scoop purchase of these linear power
units enable you to buy al less than one third the normal prica!
Altraclively cased in a black venied plastic case 155x102x70mm,
ihey have a 1.3m mains lead and an output lead 2m long fitted
with & 6 pin DIN plug. Input: 220/240V ac. Output: +5V @ 2A;
+12V @ 0.7A; -12¥ @ 50mA. 29110

£9.95 %
price £4.95

28114 This is a super unil 168x110x50rmun in its steel case.
Again, removed from gaming machines and tested before
despatch. Std mains inpul. Oulpuls: 45V 3A; +12V 3A; -5V 0.5A;
+12Y 0 3A. Excellent Value at

£12.50 1%
price£9.9

SWITCH MODE PSU's

Farnell NO55P Power Supplles

We'va taken delivary of these poputar supplles from savaral
different sources, and now have the following models
avallable. All are switch moda 115/230V input rated 55 wans
max. Size of cased units 182x112x55mm, uncassd slze
160x100x40mm. ,

Z5384 Modet 326, cased. Outputs: +5V 3A: 12V 0,1A; —12V
0.1A. Price £12.95

AA12531 Swich mode PSU by Astec partially cased. i
160x104x45mm  overall with 180x100mm Eurocard PCB. SALE
Inputs and outputs are on colour coded fiylng leads. Input I
115/230V 50/60Hz. Outpuls: +5V @ 5A; +12V @ 0.15A. Tolal pnlcg [ ]

wattaga 50v.
£6.95; 25+ 5.43; 100+ 4.53 25334 Model 314. Qutpuls: +5V 3.5A; +12V 3A —12V 1A

SALE E z 5 Pce €152 |
PRICE o & 0 £1 95

[ ]
K725 This kit converts the AA12531 PSU N0 a much mora

versaiila supply, giving +5V @ 2.5A: +12v @2A; -12V @

0.1A and -5V @ 0.55A. Ccmplele sal of parls and ful UGHT UP YOUR LAYOUT

Instructions £3.50 Instructions only (K726) £1.00 K692 Super deal for mo «dellers — we supply a mains power
supply, 100 minlature famps for wiring Into your raliway layout
or dolls house, and 100m of fiex. Clrcults and detalis of how ta
wire up the lamps In serlas/parallel are prived. Everything for
Just £19.95

pricebl4.95

Conversion KH

BM41012 Superb switch mode PSU made by Astec. Enclosed
case 175x136x65mm with switched and fused IEC malns Iniet.
160x80mm PCB with output pins extended 10 external
connactor. Input 115/230V 50/60Hz. Qutputs: +5Y @ 3.75A;
+12V @ 1.5A: 12V @ 0.4A_ Total wattage 65W

£14.95; 25+ 11.70; 100+ 9.75

price £9.9

MODEL RAILWAY CONTROL AND SWITCHING UNIT

This ready bullt versatile plece of equipment allows:

* Full forward and reverse control of trains using regulated and-
smoothed supply {1.5A)"

*Requires 3 components {supplled) 1o be soidered to each
pansal.

* Relay control of S seperate clrculis. {10A changeaver
contacts; ldeal for polnis operation)

* Powerling of auxlliary equipment - 2 seperate 5V 1A outputs.

A malns powered pansl 185x105mm cortains all electronics.
All vollages are fully stabliized and both Input and oulput are
fused.

Conneciions, botn Input and output ara by screw terminals
which are clipped onto the on-board pins.

29109 Although these PSU's are boxed and lcok In
excellen! condltion. we dont belleve they are brand new.
However they are all full spec working units made by
Source Electronlcs Ltd, madal HSE250-30 and offered at a Supplied uncased with cireui e
cost substantially befow the market price, The units ars fully fras'::opy.) e Teuil and wiring diagram. (SAE for
¢ased and maasure 380x125x65mm. Standard mains inpul
and 3 useful outputs: +5V @ 30A, +12V @ 8A and -12V @ Sultabia black ABS plastc

case £3,
1AL Maximum {olal waltage is 250 watls. These would cost Order Code 28897PPr|ce redugds:; £14.95
around £200 from a distributor - Our price £24.95. p

pnice£19.95 Bricz£9.95

The five 12V relays are controllad by tranststar clrcults which
require only 5V 3oma, suppllext by the on board power supply.
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| SWITCH MODE |
POWER SUPPLY

BONANZA
ALL IN THIS BOX

HALF PRICGE

Z5504 197x98mm PCB 50 walt unil: +5V SA+12V
1A; -5V 0.5A; -12V 1A. £9.95

25503 126x76mm PCB. 30 walt unil: +5V 4A; -5V
1A. £4.95

Z5505 205x102x45mm uncased unit rated 120W.
+5V BA; +12V 24; -12V 1A. Also has a number of
leads attached, one with a 15 way D sockel, and 2
small PCB with LM339 and other bits on it. £14.95

25508 Cased unit for monitor 205x130x60mm by
Source Electronics Lid, mode! HSL80-47. Raled 80
watts. +70V 0.9A; +6.3V 0.7A; +15V 1A; -15V 0.4A.
£16.95

Z9133 Cased unit 380x128x7Smm rated 500 walls
by Source Electronics Lid, mode! SAX500-02. +28V
1B6A; +5V BA, also + and - sense. Super robust unit.
£3995

>

%

23887 Made by STC, this 160x100mm panal Is attached to an
alumintum chassls. 165x102x65mm and has a single 5V 6A
oulput. Supplied with connection detalls. we can offer these ar
a fraction of thelr normal cost.

Price £5.55 10+ 4.30 100+ 3.43

price £2.00

28888 A larger version of the above, PCB 220x100mm and
chassis 225x102x65mm prioviding a singla 5V 10A ouput.
Supplied with connection datalls.

Price Only £8.95 10+ 6.50 100+ 520

price£3.00

25280 Neat switch mode PSU on panel 120x100mm and only
32mm high. Malns Input via skt supplied. 3 oulputs on sockel
are +SY@2A: +12V@0.3A; -12V@02A. These have been
ramoved from aquipment. but ase clean and In full working

order £7.50
£3.’ 5

25418 Swilch modae power supply ~ brand new unil, as fitted In
Z8845 micronat tarminals (which are now sold out) This Is & 60

watt unlt on a panal 280 x 240mm { although 120 x 240mm Is
unused). Each unit Is supplled with a final test sheset, listing
output vollages and currents which are, typically, +12v 2A: +5v
2A: +5v 025A; -12V 0.54; 13.8V 0.1A (lrickle charger output).
115/230v ac Input. Excelient value at £14.95

SALE £1.9

Couple more 125 watt cased SMPSU's by Source in small
qty’s:
29136 +5V 10A; +12V 4A; +12V 1.5A; -12V 05A_£17.95

erice£9.95

Z9137 45V 2.5A; -12V 0.25A; +16V 4.5A (Useful for battery

charger?) £17.95
Ea o 95

SALE
PRICE

25258 Switch mada PSU mexie by Tamura Corporation,
Board 185x100mm with outputs on PC8 pins. Input 120/240V
ac; Outputs: +8V @ 7.5A; +12V @ 125A (2A peak); ~12V @

0.1A. All ths for just£12.95
EG ® 95

SALE
PRICE
DC-DC CONVERTERS
: ‘:}-\\ s

25406D High eificiancy slep down power regulator module by
SGS. This is a GSR400 type, as listed by Farnall at £41.11
sach. Qutput is 7V @ 4A from a DC Input of 10-46V. Possible
uses Include batiery charger. Our special price - just £5.75

price £3.00

SYDGAISAOMA
- OUE .

Two 5 watt regulators ﬁCB mounting, DC-DC converters.
These are ancapsulated in a 51x51x10mm package with
output pinson 0.1 pilch, These are ex-equip but guaranteed.
DP £59.75.

Z1893 Input 48V (43-52V), output 5V 1A,

Price £2.50 100+ 1.00
21894 Input 48V {43-52V), output 12V 420mA.
Price .. .. - s e £2.50 100+ 1,00

EITHER TYPE

SaLe 2 for E1

28890 DC-DC CONVERTER BOARD

Thase paneals 220 x 185 reguira S0V DC Input for 5V 19.5A
autput. inputs and outputs on DIN41612 connector. These
brand naw panels mada by STZ are now being offered at just.
Prices £7.95 25+ 520 100+ 3.89

price £2.99

Z5411 Marconi panel 225x195mm. No info on this PSU, but
it's got some really nice bits on it - 2x2N3716 TO3
transistors, 13 BCY71, 2XBC107, BFW43, BFX29, LM317K
and LM33K TQ3 variable vollage regs, some high power
zeners, pot cores, R's, C's etc., toggle swilch with locking
device. Great value at £3 958

pricc£2.00

7850 Astec switch mode PSU type AATST1. This small PCB.
lust S0x50mm will accapt 8-24V Input and give a siable 5V dc
at up to 2A output. The 6 transistor clreult provides current
overigad protection. thermal cut—out and excelient flitering.
Offered at a remarkably low price.

Price £5.00
E z ® 50

SALE
PRICE

5

Z5278 Plug In wall type 24V ac 100mA output on 2m lead

£1.75 100+1.10
B I ® oo

Z9115 Double Ringer by Weir. Right angie panel 190x72x46mm
with 2xBUV48 MOSFET's, 3xBF471, some small signal T's,

IxLM358, 75453, R's C’s etc. There ara 7 wires leading to the
inverter transformer which looks abcut 50VA. This unil was
probably designed to take a low level signal and tum it into
ninging current - about 75V 25Hz, but we have no further data.

Only £4.00
BI @ ’ 5

'‘Power one” power supply. Conventional unit,
120/240Y Input. output 15V @ 1.5A fully stabliizad. Part

252920
enciosed slze 123x102x54mm. Comprehensive data supptled

£10.00
£4 o 95

‘Power One' powsr supply. Conventional unit.
120/240V Input, outputs +5V @ 2A: +0r -12V @ 0.4A -5V @

752530
0.4A. Each oulput uses a 723 requiator and has a preset for
adjusting voltage. With data £14.50

price£7.50

The other item Is a high quality 12 2A power supply kit with
current limit protection. This comprises a ready buill PCB -
you just need to add the power transistors supplled. It comes
wiih a full circull and Instructions, but youll need a 16V
ransformer and a heat sink. Order Code Z5238 Price £3.50

price£l.70

75413 KRP PCB mounting power sourca 80xe5x23mm. 220V
acin 215V 100 mA DC out. Some of these are ex-aquip. DP

around 30.00 Our price £5.00
E z ] 50

75404 Stabilized power supply panel 140x85mm. AC nput Is
rectified and smoothed and Is taken via a couple of regulator

transistors and a relay to a 12 way terminal bliock. Probal;ly

24V. Only £2.25
E I ® on

SALE
PRICE




Z5206 Super transformer for rallway and other modsilers.
Malns primary. secondary 18V 3A. Size 50x55x60mm high
61mm FC. Graat value for monay only £3.00 100+ 2.00 1k+

1.50
BOX OF 60 £80

Z4369 Very uselul 18vA mains transformer with 0-6. 0-6

secondary, each al VA giving 6V« 3A or 12v¥m 1% A. PCB
mounting 65 % 52 x 28mm,
Excellent value .

SALE

PRICE E l ° 2 5

Z2305 Neat GVA PCB mounting low profile mains
Iransformer 53 x 44 x 22mm. Prlmary 0-120V, 0-120V,
Secondary 0-15V, 0-15V, each at0 2A. DF £8.33

£2.50 100+ 1.80
SALK
PRIGE

Toroidal Transformers made by Belclese.  Thase are all
physically the same size, rated at 35VA but have different
windings as listed below. 75mm dia x 33mm thick. Fixing
by means of a tapped bush. All mains primanes.

Z4200Type TR7353 5V 1.4A and 12-0-12Via 120mA.
Price

SALK

Z4291Type TR7252 12V (v 130mA; 12V w BOMA: 5-0-5v
v GO0mMA,

SALE o

Z5520 15VA 1oroldal transformer in screened case with
motnting plate by Avel-tindberg. Bridge rect connected. Pri:
0-120, 0-120; Sec: 0-9, 0-9 @ 7.5VA per winding. £3.50

price E2.50

22643 Oscillator transformer has push, pull and leedback
windings and a seccndary of around 385 turns, giving a ratio
of about 100:1. As used in high frequency valtage converter

circuits. 2 for €1.00

£2.50

SALE
PRIGE

Z7012 27V 4A Chassis mnig Prl 0-240V Size 98x83x73mm. |

DP around 18.00 Our Price £9.00

SALE 34. 95

Z7013 40V 1.5A chassts malg. Prl 0-240V Size 79x65x58men.
DP around 7.00 Our Price £4.00 100+ 2.50

rrice E2.00

e

27 Park Rd. Southampfon SO1 T8
Tel: 0703 236363 Fax: 2346307
ll one off and pack prices INCLUDE V.AT. Qty. prices do not.
ANOTHER SUPPLY OF
YUASA LEAD ACID
BATTERIES!

Yvg; GREENWELD

L

Z2450 Tadlran AA size battery 3.6V PC mounting. Date code
&/89. DP on haese Is 5.17. Our price £2.00 25+ 1.50 100+

8 FOR E£5

—_—

Z8920 Type NP10-6 rated 6V 10A, size
150x95x50mm. Not new, but regularly
maintained and full spec. Last time we
had these, they flew out the door, and

" we had many disappointed customers!
oty soves wimemscions. orgetr” ***" Don't miss out on this batch - only

: Ourprice £2.50 043 (0 each
S AL

vrice El1.25 e £E8.00

22452 iithium baftery - Inorganic type by Tadiran, type 29131 12V 24Ah sealed lead acid battery by Dryfit. Not new, but
TL5104. AA size, 3.8V PC 1abs. Date code O6/88 £1.70 only used for about a year and kept carefully mainlained, Size

z Fo n E l 50 125x166x175mm. DP 59.33 Our Price £30.00
L

rrice £15.00
22453 As above, but type SL360. date codo 4/87. £1.50 IPIRICGE °
22719 Lithium battery, Varta 6201 3V 1500mAh PC mnilg 60mm-~
long X #1.2mm dia. DP 6.00+ Our Price £2.00 s
earcx 21.00
PR EICED r
22720 Lithium Battery, Vidor GO&/53. 3V 1400mAh PC mntg. 3
50mm long x 15mm dia, individua@.beied. DP 6.00+. Our Price
£2.00 .
SAlL.E E I oo lz_-:(lam E)’c’;r;\ob@'eh rcgio Nit;(cckd botteries. gisccrded
3 cause ¥ sither have broken cases and odfor o
PBI(:E L J dud cell - bul at the price being asked hay are

amazing valuel Packof 8 cells, ike AA but 73mm fong,
in a tough plastic case. Filher yse os g 10V battery
E\gct or remove from case and use cells individuaily.
ch cellrated 1.25V $00mA. £3.50

gﬂhﬁ:ﬂ'; “'I £6

Z2721 Lithm battery 11mm long x 12 5mm dia. 3V 160mA PC
mntg. DP 3.73. Our Price £1.20

2 FOR £1.20

g,

22451 Tadiran 0.5AA size battary, 3.8V PC mntg. Date code
8/86, DP 4.58 Our price £1.75 25+ 1.35 100+ 1.05

2 FOR El

75329 A set of 5 Ni-Cad button cells 23dlax5mm joined
tegether In serles In an L shape (easlly spiit Into singles) glving
out 8V @ 250mA. Removed from new equipment. DP £4. Cur
Price £1.50; 100+ 0.80.

FINAL CLEARANCE 4 = FOR £1.50

BIB ACCESSORIES

BCCB Comp term mice kit - soft & sif
_ cleaning air-blast,

Z4216 Much sought alter 4.8V 150mA batteries with PCE
mounting lags on 25mm pitch. Batiery size 25x 16dia. Ideal
tor paraileling. Some corrosion.

reducedto.... . SOpeach 25+ 0.35 100+ 025

BOX OF 25 £3

Z4248 Mains transformer, 110/ 240V input via PCB pins.
Secondary; 6.5V BVA: 22V i BVA: 22V w VA 1.5-0-1.5V
i VA. Nicely made by Skot.

Price SNt 300

eale=F1.20

Z7pt4 12v 1.5A PC or drop through mnlg. Pri 0-240V Size 24243 25V 1.SA. Clamp type 70X 57 x 47mf terminaled

£1.75

57x48x52mm DP around 6.00 Our Price £3.50 100+ 2.00

rnice E2.00

with wires.

SALKE
PRICE

21830 Satt 40 RF310 back up Nicad battery PE mounting oq
70 x 22 5Smm cenlres, Rated 3.6V. 1OmAH (20mA). Overall
Si2e 76 28 x Bmm.

Prce R a1~ A SR .£2.00
rrrcx £1.00
PIRIGE e =
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All one off and pack prices INCLUDE V.A.T. Qly. prices do not.
T

M LITHIUM )
BATTERIES

The popular 'coin’ type, now available

at excellent prices. Individually blister | the 1991 cat price - now over 2 years old!

packed Qly prices exclude VAT =
Type -Description
CR2016 £ 00 10+ 0 66 03-0109 211x213 double sided verohoard
; ; 02-0134 95x455 plain veroboard
CR2025 £1 00 1 0 0 66 10-2445 100x160 DIP board
- + U 03-0026 100x160 Square pad board
03-2989 100x160 do with ground plane
CR2032 £1 00 1 0 + 0 BB | 1oersss  100x160 microvcard
= . : oy 18-56070 single sided pins 1.32mm*
18-56071 double sided pins 1.32mm"*
18-56067 wirewrap pins single sided®
NI CAD BAﬂER' Es 18-56068 do double sided*
) 22-0230 Pin insertion tool for 1.02mm pins
22-0229 do for 1.32mm pins
10-2445 160x100 DIP breadboard -
806-21021 156x113 DIP breadhoard
10-27564 234x160 fibreglass DIP board
801-21084 148x74 VQ board

*All pins are in packs of 1

Domp2t
WL AR

Code Type Rating 1+ 254 100+

X131 AAA 180mA,/ H £1.20 085 0.62 d E l

X132 AA 500mA/ H £0.99 0.72 0.55 re
X133 C 1.2A/H £2.20 1.76 1.20 Keyboar nciosu
X134 O 1.2A/ H £2.30 1.82 1.23

X135 PP3  110mA/H £395 3.26 310

10% OFF ALL
BATTERIES!!

JOB3 High quality keyboard enclosure 550 x 225 x 70mm
with dlack aluminium mask. Top professional quatity - made
by Data Packaging. Normally £38.69.

Qur price

SALE
PRIGE

METER CASE

A123 NI-CAD CHARGER

Neat attractiva Instrument will charge 4 different sizes ol
battery: AA. C. D and PP3 alther singly or In any combination.
Charge time 7-8hrs for AA, 14-16 hrs for others. Tasl facllity
1o check If battery needs charging. Size 210x 100x50mm

PRICES 8.95 10+ 4.12 -

SALE
PRIGCE

£4224 Meter casa 135x 120x 45mm. suitable for our
smaller models.
Price ..

SALE

PBIBEz ron Bl

75165 Zcnephone Case. These are black sinulated leather
zases that held the porable phone. Size 190x50x30mm, they
save a Vekro lastoner along the length; a bell strap and a
jetachable swing handle with one of those trondy keyring type
sonnectors. [ suppose you could keep your pac-a-mac in it - or
aven use i1 as a pencit case! 2 for £1.00

saice D for E1

HEADPHONE COVERS
15547 Large

15548 Small

Either size
10

rs for £1
PRICE

51100

VERD CLEARANCE

We've stopped selling veroboard and accessaries, as imported stripboard is just as good
and far cheaper. So grab a Bargain - all remaining stocks at HALF PRICE - and that’s half

Qty Was Now
39 11.07 £5.53
12 442 £2.21
40 7.07 £3.53
24 7.87 £3.93
44 10.57 £5.28
i8 845 £4.22
119 1.24 62p
54 1.55 52p
6 397 £1.98
55 3.97 £1.98
41 3.55 £1.77
27 3.55 £1.77
47 6.92 £3.46
17 5.80 £2.90
7 18.86 £9.43
122 £1.95¢

ALL ABOVE VERO HALF PRICE

25142 Vacuum mouided case 22$x175mm. fdeal fof
storing software/ audio cassettes, etc. 3/ £1.00 100+ 0.22

price for El

Z5125 Potting box PB105B 75 x 50 X 35mm. List price 48p.
Qur Price . .4 for £1.00 25+ 0.14 100+ 0.09

SALE |

%

#

25288 Polycarbonate grey sealed box 82c80x55mm with
dear lid (DP 8..110. Inside is a steei panal with lowd 12V

buzzer and a PCB with push button {oparates when lid Is
removed) a grean LED and IN4005. Thera's a 12mm hola In
tha sida of the box and a cable gland fa fit. Excepidonal value

at £4.00

SALE
PRICE

23989 Superb heavy duty stesl instrument case finished
in light grey 426x280x78mm with 4 plasic screw on feal. This
was an Isolan repeater for use on a dala network, and
although the conlents have been removed (before being used),
the front ard back panel remain, the former having 4 oblong
red LED's and the lanter a fused, suppressed IEC malns Inlet,
anyoft DP rocker switch and 2 X 15 way D sockets jolned to 18
way IDC skis with a short length of ribbon cable. Ther's a
B0mm clrcular cut-out for a speaker on one side and mounting
plllars In the basa, Just look around and saa the price this
type of high quality case normally costs! - somewhere around
the £30-£40 mark - then compare It 1o our low, low prica -

just £9.95

SALE
PRIGE




27 Park Rd. Southampton SO1 318

e
GREENWE Tel; 0703 236363 Fax: 236307

All one off and pack prices INCLUDEV.A.T. Qiy. prices do nol.

Z5308 Adastra 8 ohm 10 watt white 135mm dia boxed hom
speaker, model H52. Ad|ustabla bracket. Very similar fo our
PS108 @ E6.50, but at a much better price £3.95 254+ 2.75

SALE

PRIGE £3050
.

]

%578 Super flat speaker 30 x 30 x 3mm by Fujl. rated 16R
04w DP£1.50.
Our Price _,

60p 25+ 0.35 100+ 0.22 1k+ 0.15

4 FOR E]

2533 Danavox transducer - used as a speaker in pockat
pagers.  Impedance 50R.  20mm dia leads 90mm long.
Extremely high quality unit.

Bricosiiss S o e T—— 50p

SALE
PRICE

P111D

8 x 5 inch plastic hom speaker with built-in
line matching transformer for 70 and 25V line
and 802 usage. Transformertapped at 2, 4, 8
and 16W for 70V line and 1, 2, 4 and 7.5W for
25V [ine, selectable by rotary switch on rear.
Mounung bracket fully adjustable for angle
and direction. All whita plastic.
S e s n AL 8.6 5O T0 BB a8 556350 oL
Output: 70V line .. ...... . 2,4,80r 16W
25 Villne S 1,24 01 7.5W
G0 Ha s 6k e e 16W

SALE

price£9.95
/)

D )

ZB988  Super high power siren. Sid 5° 5w 8R gaid hom

maunted on an ABS box (ourv216) which contains the driver

PCB. Can supply elihar singie or swept tone and works from
6-28v £3.00

SALE

SB5 CAR SPEAKERS. 4" ar suspension unit with centre
coaxial tweeler and crossover.  All black plastic cabinet.
Shell or docr mounting.

Power nom - ™w
Power max
Impedarce ..
Size of speaker ..
Magnet wenghl
Dims ..

REDUCED TO £8.00
SALE

120 X 120 x 90mm

High quality foreground music speaker prowding excellent
music quality for pubs, clubs. ete. Ported bass refiex syslem
contains a 5% bass driver, 17 soft doma mid and two pie2o
tweeters. Modem styled ali mouided cabinet Complete with
adjustable wall mounting bracket Supplied m pairs.

Powen nom e L . ., [ 0w
Pawer ma s T L T Bow
Frequ._:gqcy response - .- - 80-20000Hz
SNV (S By e e e 87d8 @ 1wm-
S e ak ers o 5% 1°m Tweel

Oegrall impedance. ......._.._. bass Lol nzu p«ezo e eﬁ
Dimgfleach) &g Sep S Sl Syapivas 275 x170 x 125mm

Waightfech) S I 9L Be || TR S Uil 1.8kg

P114B LOUDSPEAKERS
Exceptional quality and value!
Originally sold for over £75 per pair!

rrice £39.95

PRICE
SALE

40 WATT TWEETER
25516 55mm Dia, 3RS impedance. Ideal
replacement for many speaker systems £4.00

SOUNDERS & SIRENS

A range of piezo-ceramic sounders made by STC. These
arg top quality units with extremely high output, up to
115dBm. Now reduced even further to Vsthe original
1 off trade pricell

CUrrent CoNSUMPHION ...ecveemcverrerisrescne e 10MA
Frequency ... 2.7KHZ
Pulsing fraquency...... . 204 10Hz selectable
Sound level at 1 metre ... 85dB(A}
Dimensions 60x33x70mm

Z108 UZSQRD1D2, 24V, level 85dBm... ...£1.70
2109 U2SORDIDZH. 24V, level 90dBm ... ..-£2.00

EITHER TYPE
SALE

gm:r; £

A parcel of pleza and magnetic transducers

z3180

Code Manfr Type ‘P/M Size €1 Pack 100
Z2176 Murala PKM256A0 P 25x8 6 0.08
22180 Star QMB-12A M 15x2 4 Q.12

° P - Piezo; M- Magnetic

EITHER TYPE
SALE

21429 Mursta piezoelectric speaker type VSB41D25.
Only 2mm thickx50mm dia. weight 3.3gm. Freq. res.
500Hz-20kHz. Z=1.2k at tkHz. Max input 200mW. Nor-
mally £2.33
Cur prices

... 75p each 10+ 0.52 {100+ 0.40

:3 FOR £l

Burglar Alarm Bell
Z9138 A !oud motor driven beil for home or industrial secunty
systems.
Features include: Intamal NiCd batlery to drive bell in the evenl
of cabla being cut: intemal anti-tamper switch; outpul for external
strobe; seleclable positve or negative retum for controf panel
type; positive of negative ring control.

Oimensicns: Gong diameler 185mm, brackel diameter 220mm,

price £2.90

Z5396 24V DC buzzer housed In & bright red surface mounting

ALARM BOXES
MK swiich box 80x78%x40mm with Jouvred front panel £2.00

Z5397 24v LES lamp with réd bezel mountad In MK switch box
BOx78x40min with rec! fascla plate £2.00

25398 A5 25396 but with white fascia plate £2.00
Z5399 As Z5397 but with red box £2.00

25400 MK surface mntg bax In red with 28V buzzer and lamp. |
Red fascla ptate marked ‘FIRE ALARM' £3.50

ALL ALARM BOXES
HALF PRIGCGE

assembled thickness 75mm. Requires additional weather prool
case for external mounting. £12.95

SALE

Z9139 Similar o above but requires small 12 volt sealed lead
acid battery {not included). £9.95

SALE

PRICE £7.95

RADIO SCANMERS - Somd SAE for ftull
detulls of sur renge of mq'diff

scanners ol
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ENROHISUALS:

AI! one off and pack prices INCLUDE V.A.T. Qty. prices do not. 3 = sA._

HELIX MATHS SET

Colourful 4 piece set - protractor,
15cm rule, 45 and 60 degree set
squares in bright primary colours, -

P

in a handy pouch

Big Discounts for quantity!

w5 575 YO

1000+ O 35 Order Code QB5013

{a) Stationery products - mostly as used in plotters

Pentel Rolling Writers. These fine point cartridges are

essentially complete pens withou! an outér casing. 50 can be

used as they are. Current price1s around 60p. Now look at

aur prices! (State 2nd choice)

223199 Black

£23201 Blue

£23200 Red

Prices {(any mix) .. . ..-30p each
24 0 20 96+ 0.15

ANY GOI-OIJII

12 FOR E1

201268 Staedier/Mars lumochrom léads. Pack of 12 i

£ SPECIAL OFFERS FROM HELIX iﬁ

A range of 'Clearance Lines' offering super value for money on top quality product

¥93021 Helix erasers. Good quality rubbers
in blue, yellow and red, each 50x23x10mm. in
boxes of 36 for £3.95

A10000 Economy maths set - 2 set squares,
protractor, 15cm rule all in bright colours
together with compasses and an eraser in a
rigid sse-through pack.

Only £1.50

H40 Lettering guide value pack. Contains 4
popular sizes - 5Smm & 10mm upper and lower
case and 20 & 30mm upper case only.
Supplied in compartmentalized clear plastic
case. £1.99

¥ Q86 Small maths set - colourful
b - rule, 2 set squares, protractor, and a
" Sl pair of compasses.
R08 Magic Pencil Box -
amaze your friends - a OUR PR’CE 99P
1 box within 2 box makes
things disappear!

Mo [

R55 Wedge Pencit Case - Great for
younger children! 2 shape lemplales, 2
letter stencils, 5 feit tips, pencil, eraser and
sharpener all in a colourful clear zip case!

OUR PRICE £2.20 |

A01 Mini maths sel - clear zip pencil case i 5 di
with rule, protractor, pencil, rubber and T T Ll ¥ L

sharpaner. A30 Car Pencil Tin 180x75x20mm [Silaseeerct

OUR PRICE 99P OUR PRICE 99P OUR PRICE 99P

- Blue 2mm. Fits all standard lead hoiders.
Pncos L . 30p 104+ 020 50+ 0.15
Zo11 58 Tune ol 12X 2H |eads 2mm dia

Prices .. ..25p 10+ 0.17 50+ 0.12
201159Tuhe ol 12 Gr nleads 2mm dia.

Prices .. ~.30p 10+ 0.20 50+ 0.15

ALL LEADS
HALF PRICE

Xtra Special

CONTACTOR

15154 240/415V 32A 3p £4

15155 240/415V 504 2p £3
12354 240/415V 10A £1
15260 16A 400V 4p £1.50

Xtru

MICROSWITCHES
14370 20A - 1¢/o, 1b 4/£1
15158 10A 380V 1m 1b 2/£1
15191 2A thermal CB 2/£1
15192 3A thermal CB 2/€1
12084 Skeleton spco 5A 8/%1
12166 Low ] 1m 12/£1
12486 15A spco 4/£1
12487 15A 380V 2/£1.50
12488 5A roller lever 2/£1
12489 5A air operated 2/£1.50
12470 As above, double 2/£3.50
12491 Sp heavy duty 4/£1

. 12499 Limit sw, 1m 1b 8/£1
12947 5mm lever 2/£1
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All one off and pack prices INCLUDEV.A.T. Qty. prices do not.

SUPER GCD OFFERS!

All CD's listed on these two pages are just

Regrettably, at this low price, we cannot list individual tracks.

JHD003
JHDOOS
JHDOOS
JHD0O7
JHD012
JHDO13
JHDO14
JHDO15
JHDO14
JHD017
JHDO18
JHDO19
JHD020
IHD022
IHD023
JHD025
JHD026
JHD027
JHDO28
JHDO31
JHDO35
JHDO37
JHDD40
JHDO42
JHDD43
JHD044
JHDD45
JKD044
JHDO47
JHDO48
JHDO49
JHDO50
JHDO51
JHDO54
JHDOS5
JHDO56
JHDO57
JHDO58
JHDO40D

JHDOS1
JHD042
JHDO043
JHDO44
JHDO4S
JHDO%4
JHDO4S
JHDOAY
JHDO74
JHDO77
JHDO78
JHDO79
JHD084
JHD085
JHDO84
JHDO87

SYMOO1

SYM0O2.

SYMO0O3
SYM004
SYMOOS5
SYM0OS
SYM0O7
SYMO00B
SYMOO?
SYMO10
SYMOT1
SYMO12

La Toya Jackson
Chris De Burgh

Bee Gees

Paul Anka

The Ultimate Surding Album
Beach Hits

Howard Keel

Neil Sedaka

Duke Elington
Showaddywaddy
Kim Cames
Immaculate Mixes
The Taste of Braozil
Donna Summer
Just The Two of Us
Bay City Rollers
Gloria Gagnor
Amii Stewart
Heatwave-Boogie Nights
Paul Young & The Q-Tips
Val Doonican

Heat Energy
Sabrina

Soul of the 80s
Dance of The 80s
Shirley Bassey
Pavarotfi

Carreras

Domingo

Sandie Shaw

The Bachelors

Kiri Te Kanawa
Chris Andrews

Chris Farlowe

Anita Ward

Hazel O0'Connor
Shirley Bassey vol 2
Greyhound

Jimmy James & The
Vagabonds

Bidhu

London Invasion
Wild Connections
Roy Harper

Python Lee Jackson
Gary US Bonds

Elvis Presley

Steve Harley

Carl Douglas

Tina Tumer

Gibson Brothers
OHowan
Immaculate Mixes Vol 2
60's Mixes

70's Mixes

Disco Mixes

PACHELBELetc
TCHAIKOVSKYetc

WAGNER Overture

VIVALDI 4 Seasons

TCHAIK Sym No &

TCHAIK Ballet

TCHAIK Violin Concerto
SIRELIUS Fintandia
SCRHUBERT The Trout
SCHUBERT Sym No. 5 & 8
RIMSKY-KORS Schecherazade
PROKOFIEV Romeo & julliet

SYM013
SYMO14
SYMO15
SYMO14
SYM017
SYM018
SYMO19?
SYM020
SYMO021

SYMO022
SYMO023
SYMO024
SYMO025
SYMO24
SYMO27
SYMO28
SYMO29
SYMO030
SYMO031

SYM0D32
S$YM033
SYMO034
SYM035
SYM034
SYMO037
SYM038
SYMO03?
SYMO040
SYMO41
SYMO042
SYMO43
SYMo44
SYMO45
SYMO46
SYMO047
SYMO048
SYMO49
SYMO050
SYMO51
SYMO052
SYMO53
SYMO54
SYMO55
SYMO54

SYMO57
SYMO58
SYMOC59
SYMO040
SYMO41
SYMOQ62
SYMO043
SYMO44
SYMO45
SYMO064
SYMO0&7
SYMO0é8
SYMO74
SYMO75
SYMO76
SYMO77
SYMO078
SYMO7%
SYMO080
SYMO81
SYMO082
SYM083
SYMO084

ORFF Carmina Burana
MUSSORGSKY Pictures
MOZART Sym No. 40
MENDELSSOHN Sym No. 4
HOLST The Planets
BERLIOZ Sym Fantastic -
HAYDN The Suprise

GREIG Peer Gynt Suits
GERSHWIN Rhap in Blue
DEVORAK Symphony No. 9
BEETH-Sym No. ¢
,BEETH Sym No. &

BEETH Sym No. 5

BEETH Piano Sonatas
RAVEL Bolero etc
ROSSINI etc

BORODIN etc

DEBUSSY

J.S.BACH Violin C
BRAHMS Sym No. 1
STRAUSS Piz Polka

BIZET Carmen Suit
MOZART Sym No.41
CHOPIN Eludes

HANDEL Water Music
BEETH The Emperor
BEETHSyYm No- 3
DVORAK

OVERTURES

JS.BACH

LISZT

MENDELSSOHN

HAYDEN

SAINT-SAENS

R.STRAUS

STRAVINSKY
SCHMANNR.GREG
BEETH The Great Composer
TCHAIK The Great Composer
BALLET MUSIC Highlighis
VIRTUOSO PIANO
VIRTUOSO VIOLIN
MOTART The Great
Composer

RODRIGO

QUIETNIGHTS

J.S.BACH

TCHAIKOVSKY

ELGAR

BRAHMS

SCHUMANN
MENDELSSOHKN
TCHAIKOVSKY
PAVAROTTI SINGS VERDI
BRUCH/PAGANINI
VIVALD!

PLACIDO DOMINGO
LUCIANO PAVAROTTI
PUCCINI La Boheme
VERD! Aida

PUCCINI

VERDI La Traviatta
ROSSINI :
BEETHOVENS SYM 5+7
BEETHOVENS SYM 6+8
BEETHOVEN SYM 9 CHORAL
M.CALLAS & L.BERNSTEIN

GRFOO1
GRFO02
GRF003
GRF004
GRFOO05
GRF004
GRF007
GRFO08
GRFO0?
GRFO10
GRFO11

GRFO12
GRFO13
GRFO14
GRFO15
GRFO14
GRFO17
GRF018
GRF020
GRFO21

GRF022
GRF023
GRF024
GRF025
GRF027
GRF028
GRF029
GRF030
GRF031

GRF032
GRF033
GRF035
GRF034
GRF037
GRF038
GRF039

GRF040
GRFO41

GRF042
GRF043
GRFO44
GRF045
GRF044

GRFO47
GRF048

GRFO50
GRFO51
GRF052
GRF053
GRF054
GRF055
GRF056
GRFO57
GRFO58
GRFO59
GRFO40
GRF062
GRF043
GRF044
GRF065
GRF066
GRF047
GRF048
GRFO49
GRFO70
GRFO71
GRF072
GRFO73

60'S VOL 1
40'S VOL2

COUNTRY GIANTS VOLI
COUNTRY GIANTS VOL2

LOVE SONGS VOLI

LOVE SONGS VOL2

THIS IS SOUL

KING OF ROCK AND ROLL
ROCK AROUND THE CLOCK i\
THE JAZZ SELECTION VOLI

THE JAZZ SELECTION VOL2 [
BIG BAND SOUND VOL1

BIG BAND SOUND VOL2
FATS DOMINO

GENE CHANDLER

BING CROSBY

JUDY GARLAND :
JONNY AND THE HURRICANES
CRUSIN VOLI

LITTLE RICHARD

NINA SIMONE

JOHN LEE HOOKER

DEL SHANNON

MUDDY WATERS

KENNY ROGERS

BOB MARLEY

MUD FEATURING LES GRAY
THE DRIFFTERS

THE SHANGRI-LAS

WILLIE NEILSON

RAY CHARLES

CARL PERKINS

LOUIS ARMSTRONG
CRUSIN VOL2

NAT KING COLE

DUKE ELLINGTON
MANTOVANI

WESTERN THEMES
SHIRELLES

SURFIN'SAFARI

FRANKIE LAINE

OHIO PLAYERS
SANTANA

JAMES BROWN

GLADYS KNIGHT

JERRY LEE LEWIS

LAMBADA

GENE PITNEY I
BILLY OCEAN

FRANKIE VAUGHAN l

—

GENE VINCENT
ACKER BILK
ULTIMATE WORKOUT
WAYLON&WILLIE NELSON
MEMPHIS SLIM
LIGHTNING HOPKINS
LENA HORNE
CHARLIE PARKER
ELLA FITZGERALD
DIZZY GILLESPIE

OAK RIDGE BOYS
JIMMY DORSEY
TOMMY DORSEY
WOODY HERMAN
JOHNNY PAYCHECK
SUMMER LOVIN
FREDDY FENDER
FARON YOUNG




‘GREENWELD

27 Park Rd. Southampton SO1 31B >
Tel: 0703 236363 Fax: 2346307 SUP
All one off and pack prices INCLUDE V.A.T. Qiy. prices do not. w5

GRFO74
GRFO7S5
GRFO76
GRFO77
GRFO78
GRFO79
GRFO80
GRFO81
GRF082
GRF083
GRF0B4
GREO85
GRF084
GRFO87
GRFO88
GRFO89
GRFO90
GRFO?1
GRF092
GRF093
GRFO94

GRE095
GRFO9
GRFO97
GRFO98
GRF099
GRF100
GRF101
GRF102
GRF103
GRF104
GRF105
GRF108I
GRF107
GRF108
GRF109
GRF110
GRFIN
GRF112
GRF11
GRF114
GRF115
GRF11
GRF11
GRF11

GRF119

GRF120
GRF121
GRF122
GRF123

GRF12

GRF125
GRF124

GRF127

GRF128
GRF12%
GRF130
GRF131

GRF132
GRF133
GRF134

GRF138
GRF13%
GRF140
RGF147
GRF148
GRF14%

GRF151
GRF152
GRF153
GRF154
GRF155
GRF154
GRF157
GRF158
GRF15¢

MICKEY GILLY

BILLIE HOLIDAY

GLENN MILLER

CAB CALLOWAY
DIXIELAND JAZZ

BIX BEIDERBECKE

SCOTT JOPLIN

AL JOLSTON

GEORGIE FAME

PETULA CLARKE

KINGS OF GYPSY MUSIC
ART TATUM

JIMMIE LUNCEFORD
BENNY CARTER
FLETCHER HENDERSON
DJANGOREINHARDT
LIONEL HAMPTON

ELLA FITZGERALD

EARL HINES

COLEMAN HAWKINS
SONGS OF HOAGY
CARMICHAEL

FATS WALLER

MAURICE CHEVALIER

AL BOWLLY

NOEL COWARD

GRACE FIELDS

SIDNEY BECHET

JOE LOSS

BESSIE SMITH

REGGAE HITS VOL 1
REGGAE HITS VOL 2
TRUCKING GREATS
RVING BERLIN SONGBOOK
HITS FROM THE MUSICALS
GEORGE GERSHWIN
COLE PORTER SONGBOOK
JAMES BOND

SOUTH PACIFIC

MY FAIR LADY

3WEST SIDE STORY

THE SOUND OF MUSIC
ATMOSFHERIC SYNTHESIZER
S6SWEET SOUL MUSIC |
7SWEET SOUL MUSIC 2
BWHOLE LOTTA SHAKIN'GOIN
ON

ROCK AND ROLL IS HERE TO
STAY

SEND ME THE PILLOW

BLUE EYES CRYIN IN THE'RAIN
LETS TWIST AGAIN

SAVE THE LAST DANCE FOR
ME

4WHEN THE SAINTS GO
MARCHING

ONE O'CLOCK JUMP

WHEN YOUR LOVER HAS
GONE _
| GOT IT BAD AND THAT AINT
GOOD

T DONT MEAN A THING
STOMPIN' ATTHE SAVOY
WILL YOU STILL LOVE ME
DEDICATED TO THE ONE |
LOVE

SANTANA

SOCA DANCE

JOHN TRAVOLTA

BOB MARLEY

SWITCHED TO CLASSICS
ANDREW LLOYED WEBBER
SPACE THEMES

QUIET NIGHTS IN

ITS IN HIS KISS

BOXCAR WILLIE

GLENN MILEER

SOUND OF VANGELIS

THE HAUNTING PAN FLUTE
POP OPERA

MUSIC OF THE MOVIES
SQUSA-GREAT HITS
EROTIC DREAMS

THE MIGHTY WURLIZER

GRF160
GRF141
GRF162
GRF163
GRF144
GRF165
GRF166
GRF167
GRF148

GRF169

GRF170
GRF171
GRF172
GRF173
GRF174
GRF175
GRF176

GRF177
GRF178
GRF179
GRF180

GRF181
GRF182

GRF185

GRF186
GRF187

GRF18%
GRF190

GRF1?1

GRF192
GRF193
GRF194
GRF1%95

GRF196
GRF197
GRF178
GRF179%
GRF200

"GRF201

GRF202
GRF204
GRF207
GRF209
GRF210
GRF211

GRF213

GRF214"

GRF215

GRF218}

‘BALOO1

BALOO2
BALODZ
BALCO4
BALCOS

BALGO7
BALCOS

PAT201
PAT301
PAT?11
PAT?14
PAT?18
PAT?29
MERCO1
MERCO2
MERQO3
MERCOS
MERCOS
MERCO7
MERGO8
MERQO?
MERO10
MERO11

HITS OF THE PET SHOP BOYS
ISLEY BROTHERS =
B.BKING

TECHNO RAVE

BROOK BENTON-ENDLESSLY
ITALUAN LOVE SONGS

HITS OF 19460

HITS OF 1961

HITS OF 1962

_HITS OF 1963

HITS OF 1964

HITS OF 1965

HITS OF 1966

HITS OF 1967

HITS OF 1968

HITS OF 1969

THE FOUNDATIONS GREATEST
HITS

HITS OF THE 70'S VOL1

HITS OF THE 70'S VOL2
MARTHA REEVES

BRIAN POOLE OF THE
TREMELOES

CONNIE FRANCIS

GLENN CAMPBELL GREATEST
HITS :

MIKE PENDERS &THE
SEARCHERS

THE FORTUNES
SHOWADDYWADDY

TRINI LOPEZ

ALLEGRO MILANA PLAY A
TRIBUTE

GERRY AND THE
PACEMAKERS
HOLLYWOODS GREATEST HITS
INSPARATIONAL SAX
MIDNIGHT GUITAR

THE MAGICAL MUSIC OF BERT
BACHARACH

DOO WOP CLASSICS

LES MISSERABLES
TELEVISION GREATEST HITS
JiM REEVES

GARY GLITIER

STEEL DRUM

SOUND OF HAWAI!

HITS OF THE SHADOWS
DONOVAN

ALAN PRICE

THE ULTIMATE HOUSE
DISCO EXPLOSION

THE RUBETTES
SWITCHED ON COUNTRY
THE PLATTERS

KE & TINA TURNER

CHA CHA
SAMBA
WALTZ
FOX TROT
TANGO

LATIN _
RHUNBA-BOLERG

JUNIOR PARTY MEGAMIX
PRAISE

TOP 20 VOLUME 1
CHRISTMAS PARTY

TOP 20 VOLUME2

TOP 20 VOLUME3
MADONNAVOL 1
MADONNAVOL 2
MARC BOLAN VOLI
BRYAN ADAMS

MARC BOLAN VOL 2
ELKIE BROOKS{PEARLS 3}
SKY VOLUME 1

SKY VOLUME 2

BUCKS FIZZ

MOTOR HEAD

( E o E ' =)
CD-ROM's
Mare and more software is
becoming available on CD-ROM -
and once you've purchased a
suitable drive, it's an incredibly
cheap way of buying shareware.
We can supply a Mitsumi CD ROM
drive kit which is Kodak Photo CD
compatible (multi-session) with the
following spec. We can vouch for
it's speed and reliability, as we have
one fitted to one of our computers.
Look at these features:

O Slide Top Loading

O Mscdex Supported

O Multi Media Support

O Audio Playback

O Direct Interface to PC/AT
O 380 Millisecond access
Full data on request

PRICE

£222.22

SHAREWARE
CD-ROM's
MIN2 Well balanced material,

7,700 files, 630Mbytes. £29.95
MIN3 Latest disk, over 85% 1992

files. 6,600 files, 550Mbytes £29.95
Two further disks are due out soon.

Bargaln List Subscribers Only -
Why not becoma a Subscriber now? - sae page 30 for details

FREE

MIN2 disk with
ROM drive kit!

Also the popular Soundblaster V2
Pro. This amazingly versatile
package will give you stereo music,
voice, game port, midi, CD-ROM
interface. Supplied with Sereo Card,
Audio cables, 3.5" disks, Manual +
lots of exciting software - Indy 500,
Lemmings, Text to  sSpeech,
mutimedia encyclopaedia (really
amazing - includes still & moving
pictures + sound). We'll send you
more info on request.

The whole package for just

£149.95




1611 Finned hectsmk 86x27x38/20mm
fitted with 2 x 7805 5V 1A voltage
regulators - brand new. Only £1.00

pal'&:z Igr £l

Solder

25099 Ersin mutticore HMP (high melting point) solder, 22
swg of 500g reels. Composition: 5% tn, 93.52% lead,
1.5% sliver. Melting temp 301 C. Rec. bittemp 350 C. DP
£18.00.

Our price .. .. £8.00

SALE £5.00

STEREO CASSETTE PLAYER

Z5405 Migh quality heavy duty all metal consirucilon sterac
cassetle player mechanism, probably Intendad for continuous
background music. Tris is alovaly blt of kit - staris playing as
500N a5 a cassette 15 Insened. Has fast forward, rewind and
olect kays. It's bl-directional, and the sensing elrcult
automaticarly reverses tha tape atthe end. Has a Canon motar
and works off 12V DG. Great value at £4.95.

pRICELD. 3O

Z5488 9V stereo casselle deck mech. Record/ieplay and erase
heads, 6 push buttons - fwd, rev, play, rec, pause and stop. Only
£2.95

srice6l.00

Z8385 TAPE DECK PANEL. A type of telephone answering
machine believed 10 have been used as an alarm system - a
recorded message was sent down a BT line if premises were
being entered illegally. Steel chassis 245x220x3Smm
conlains PCB 228x145mm and an 8 lrack cassefte unit
almost identical to Z4307. This is attached to the panel by 3
screws and is easily removable, being connected to the PCB
with & 5 way socket. The output from the tape head is fed
into an MC3301 quad op-amp. The PCB also has 10 CMOS
gates, 3 relays, isolator transformer, several transistors, R's,
C's efc. 12 way connector for BT line, 12V supply elc, also
plug and socke! arrangement for Auto/ Manual and Bell
de!ay Made by Munford & White PLC. Price: Reduced to

SE£3.95

75246 Mains synchronous motor with easily accessible
gearbox giving a final speed 1o the 5.5mm dia 12 toothed
gearwheel of 0.2RPM (12 revs per hour). Only £3.95; 100+
2.50

rricc 2 .00

Z5488 9V sterea cassette motor 35mm dia x25mm.
Only £1.00; Box of 200 £65

saLE 2 /£1.00

GREENWEL 27 Park Rd. Southam ’P’ron SO1 318
Tel: 0703 236363 236307
AII one off and pack prices INCLUDE V.A.T. Qty. prices do noft.

HIGH QUALITY LOW
COST SOLDERING IRON

K857 MASSIVE
CONNECTOR PARCEL

75085 1000 75084 100
ﬁégﬁ }ggo Zglss 1000

Z 157 1000 S in wmen -I K- : !
75083 100 72160 100 b o Aniox &S ypes ), Hated 15 watts
75082 100 72156 294 Idea! geneai purpose BS approved iron.

72155 100
75081 100 25W D Plug N SAI.E £3 95
75082 200 25W D Plug Y Pnlcg

TOTAL 5194 Parts!

75427 Tachometer. Herg's a nice little unil at a fraction dl its 18068 Colourful precision tool set - clear
true worth - made by Transicon Inc, this will give an accurale hinged plastic case 210x135mm contains 15
voltage for any given speed. Gradient 1.55V/1000RPM. Only instruments with coloured plastic handles -
£68.00 tweezers, pick up tool, 37mm magnifying

gi‘l"&: £4 95 L e

SAE£4.95

g
-Z40586 'Patriot” fan.  High quality cooling fan for Mounting

into equipment. 170mm diax5Tmm. Only probeim is they

operate on 48V ac (bul still work down 1 24V).

Price .. Lo ees

2314 Precision spring bow compasses 88mm long. Max

pn lcg circle dia 70mm. Heplaoeable pencnl lead and stee! tip
Price .

Z5006 120mm Fan Guard, 110mm FC Chrome plated steel. snl E
Price ... . £4.20. 254+ 0.70 0'

PRICE TV Stand

{\— y :
g3 | i, N\
\o/i L

25045 Supert fittte 12V molor by Airpax 35mm dia x 2imm deep !

with a 16 tooth 9,5mm dia gear wheel mounted on the 2mm dia s .“/—4 s
spindle. FC 42mm. 7.5° 48 step. Supplied with data. 100+ DP Iy
9.04. Cur Price £3,00; 100+ 2.00 ¢

/

pnl GEE l 050 28930 TV/Video/Hi-fi stand. Saftin finish steel side pieces

with black ends held apart by veneered limber. Overall
76487 Mabuchi hi-torque SV cassette motor 35mm dia x 25mm  dimensions 485 wide X 350 deep x 450 high.
Only £1.00; Box of 200 £65 Abargainat ... o .. £2.50 100+ 1.25

inz2 FOR £1 saic E= A
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ON THIS PAGE

15,000 RELAYS TO CLEAR -
ALL AT ROCK BOTTOM PRICES!

Code Volts CoilR  Contacts MFCTR Type Size Notes Qty Price
z202 3V 35R Spco@3A AZ535 32x20x 14 Low profile 83 £1.00
Z2400 3V 130R Spb@1A Gentech G42F 33x16x11 PC Mntg 46 £1.00
Z1718 324V Solid Spm@4A Huntleigh SMT2000/3 43x25x70 Solid State 366 £1.00

State . A
23003 5V 60R Spco@8A Schrack RP110005 28x24.7x11 Pc Mntg - 184 £2.68
22406 5V 130R Spb@1A Elliott 36876/5 32x15x10 Pc Mntg reed 429 £1.00
22402 5V 170R Spb@1A Clare CUPV10201 25x10.9x9 Pc Mntg reed 45 £1.00
22310 5V 370R SPB AX 400FxX091 10.5x32.5x13 Pc Mntg reed 1067 £0.50
Z2405 5V 470R Spm@500m Clare PRMELS005AB 20x7x5 Dil reed 193 £1.00
A
22407 5V 470R Dpm@1A Hamtin HE262A7780 32x12x9 Pc Mntg reed 16 £1.00
22401 5V 500R Spm@ 1A AX 175A-4 32x9.5x15 Pc Mntg reed 42 £1.00
22408 5V 500R Dpco@1A Clare HGR2M 40x25x10 Pc Mntg mercury 42 £1.00
22403 SV 520R Spm@500m AX 132A4 20x7x7 Bil reed 60 £1.00
A
Z1958 5V 1200R  Spco Hamlin HE3321C0O500 23x7x8 Sil reed 26 £1,50
Z2174 9V (5>- 410R 4pco@2A30  Aromat DS4E-S DCOV 35x10x10 Pc Mntg 0.1" 104 £3,00
12V) \Y
22350 12V 68R Spm@15A 26x24x36 Open .25" Tabs 322 £1.00
Z2848 12V 70R Sp/5kV 10mA  Kilovac K43B234 53x17 Dia 2 Wires for coil 36 £3.00
22409 12V 370R Spb/spmi1A Clare Cupv10302 31x14x9 Pc Mntg reed 22 £1.00
Z2120 12V 710R Spdt@ 1A Taiko NXE-12K 15.6x10.6x10  Dil Pc Mntg 375 £2.00
28V
22545 12V 1000R  Spm 200V.5A Pickering S§7-1-A-12 19x11x10 Dil reed 256 2/1.00
Z2413 12V 1500R  Spco@1A AX E 481F 32x10x10 Pc Mntg Mercury 353 £1.00
Z2411  12v 800R Spm@1A Hamlin HE221A7080 32x10x9 Pc Mntg reed 1334 £1.00
22497 12V 110R Dpco@10A IMO 60.32 32x35x39 Plug in 8 tags 36 £2.50
25179 12V 110R 3pco@ 10A IMO 60.43 32x35x39 Pc Mnig 21 £1.50
22843 12V 285R Speo’ 10A Omron G2L. 28x11x25.5 Ex equip Pc Mntg 191 3M1.00
Z2137 12V 200R Spm@sA Omit TV5/S-112DM 29x12x20 Pc Mntg 21 £1.50
Z280 24V 288R" Spme@ Omron G68-1114P 20x9x9 Dil Pc Mntg 44 £1.00
500mA :
72048 24V 435R 2pco@ 10A IMO 60.12 32x35x63 Octal - 16 £2.50
2275 24V 480R Dpco@ 10A Releco MR54-2 35x35x55 Octal 49 £2.50
Z258 24V 520R 3pco@ 10A B&R D43 53x37x36 11 Pin plug in 18 £2.50
22941 24V 600R 4pco@ 5A Guardian 1315P 34x28x21 Pc Mntg 2520 3/2.00
Elec
2250 24V 700R Dpco@ 1A Perivale PC2 30x24x19 Plug in continalent 35 £0.80
22638 24V 974R Dpco@2A Omron G2V/BT47 21x10x11 Dil Pc Mntg 292 4/1.00
wa34 24V 1050R Dpco@2A RS346-839 346-839 21x10x11 Dil Pc Mnt 70 £1.00
72637 24V 1170R  Spco@ 16A Ped 11-794-135-740 29x12x25 Pc Mntg 11 £1.30
22164 24V 1200R  Spco@8A Zetter AZ692-052-52 27.5x25.8x11 Pc Mntg 7148 €0.75
22418 24V 1200R.  Spco@5A Cub $5124D 21x17x15 Pc Mntg - 29 £1.00
22417 24V 1200R  Dpco@2A Cub S$S224D 18x10x12 Pc Mntg 35 £1.00
Z2419 24V 2000R DPCO@1A National AE1324 30x20x10 Pc Mntg 45 £1.00
2230 24V 2600R  Spm@1A Electrotherm GR1011 20x11x10 Pc Mntg Reed 82 £0.60
72639 24V 8000OR  Spm@1A Hamlin HE221A2490 32x10x9.5 Pc Mntg Reed 800  £1.60
Z2416 24V 11K Spm@1A Hamlin HE221A4860 32x10x0.9 Pc Mntg Reed 639 £1.00
Z218 26.5V 675R Dpco@1A Stc Hi-G 2B-8075 22x20x10 Sealed S Tags 62 £1.00
Z2422 38V 4300R Spco@1A AZ1530-Oay 26x14x11 Pc Mntg 563  £€1.00
2252 48V 2500R 2Pco@1A Perivale PC2 30x24x19 Plug in Centinent 99 £0.60
Z253 48V 2500R  4Pco@1A Perivale PC4 30x30x19 Plug in Continent 98 £0.80
Z2424 48V 3000R Dpco@1A ITT A2446 29x16x13 Pc Mntg 53 £1.00
Z3010 48V 3000R  8Pco@ V23030-C2026 40x37x9 Pc Mntg £1.00
Z2496 48V AC 630R 4Pco@3A Omron MY4 27x20x41 Plug in Cont 15 £1.00
Z219 50V AC 750R 4Pco@3A Izumi MY 4 RY4S-EC 35x27x21 Plug in Cont 409 £1.00
Z2425 11ov 10K 3Pco@10A Feme RCP11 35x35x56 11 Pin 73 £2.00

2261 240VAC 12K 2Pco@7.5a P&B KU11A15 46x36x31 8 Pin Plug in 158 £3.00
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Toggle Switches

Z1710 Toggle switch double pole on/ off rated 10A 250V ac.
Threaded bush with plastic and metal nut, also can be clipped
in panel

Price .. £ .£1.50
21111 Anolher toggle switch, very sim:lar 1o above. No
rating printed on body, bul fooks about 10A. This one does
not have a chip fix.

Price

... €1.20

Toggle switches by Bonetla, High quality, hlgh current,
solder tags. All are rated 10A 250V ac

Z352 Type NTiLNZ SPCO (4 lags) Metaldolly . .. 568p

Z354 Type N4ILNZ DPCC (6 tags) Metal dolty ............. B4p
Above 4 types less 25% lor 25 + ; less 50% for 100+ .
Rotary Switches

21522 Switch, Alps SRS 40 way. As used in CE's for
channel switching. Body 20x20mm. 6mm dia shaft
with M3 fixing nut. Not sura if these are binary or BCD. 7
bits per step. Data sheet supplied. ...................... £1.00

Keyboard Switches

Z1523 PCB mounting illuminated keyboard switch. High
quality single pole reed with 5V lamp made by FR. Moadal
18 x 18mm No tops unfortunately,

Price 3 .3/ £1.00
Z1393 PCB maunhng keyboard sw:tch with in built yeltow
LED. SP. Size: 12.5 % 12.5mm. No tops.

Pricems o o Fa o e 5/ €1.00

Z2187 Keyboard swilch, Single pole clip-in type with
standard + stem for cap. 13.6%129mm. 7.5mwn pitch. DP
75p.

Ourlowprice ... ... _.......6torETt 300+ 0.10

Rocker Switch

Z$819 Rocker switch in black plastic. SP on/ off rated 164
250V ac. Needs 30 X 12mm cutoul.
B e =~ Packlofid /FE1.00

22596 Keyswitch by Lorlin, 1p3w with 2 keys. For low cument

up o 1A, £2.00

22597 Keyswlich by Lorlin. 2p5w with-2 keys. PC mnig for low

currentup to 1A £2.50

4175, GREENWEL

Z2853 8 position DIL switch - AMP type 435802-9, Gold plated.
Pack of 5 £2.00; 100+ 0.25

22863 Min high quality push to make switch, overall 19mm lang,
body 6.4mm dia. dmm fixing. Plunger 2.6mm dia x 4.5mm lang.
Pack of 5§ £2.00

22659 Push 1o make swilch, like our W435 only non-
locking. Black lop. Normally 52p. Special offer price 8 for £2.00.

Microswitches

24370 Burgaess 20A microswitch Incorporates 2 switches
into one housing 20 % 12.5% 17.5mm - 1 changeover and 1
break,

Price Tl . L -2/ £1.00 100+ 025

Z2084 Skeletfon microswitches, SPCO. 5A rating. Two 3 Smm
Mounling holes on 10MM centres. They are designed 1o be
mounted side by Side - in theory the number is only limited by
the lenglh of bolts available! {each switch 1s Smm thick).

Price g i PACK 0f 4 for £1.00
100+ 0.15

Z2168 Omron minlature type S5 fated JA 250V.  Single
break contact operated by bent lever.
Price .. e Bfor €1 100+ 0,12 1k+ 0,08

Z2168 Omron standard type VLE3IC. Thesa are for signal
switching, contact rating 0.7A 125A AC/30V DC. Single make
contact.

.. B fOr €1 100+ 0.08 1k-+ 0.05
258158 High current microswilch by Siemens, mode! 3 SE3
rated 10A 380V AC. Fully shrouded screw terminals {4y 1
pair make and 1 pair break terminals. Overall size
28%30%32.

Joystick Switch

2004 Skelaton Joystick. switch type. Good quality, made
by AB. Brass spindle has 44mm long black plastic handis
antached. Body has 4 mounting holes. These really are 2
fantastic bargain!! CONLY £1.00

Z2168 Superb quality British made (TOK). Gald piated
DPCO contacts. Key can be removed in either position. PC
mounting or chip fix - needs 15x15mm cut-out.  Ideal for
alarms etc.

PriceiE e .3 . E£1.95 253120 100+ 0.80

All one off and pack prices INCLUDE VAT @

FOR THE
PRICE OF

= = TRt
27 Park Rd. Southampton SO1 31B
Tel: 0703 236363 ax: 236307
rices do not.

POINTS
SWITCHES /7~

v

Great switch bargains for railway modellers ~ these smail
switches 18mm wide and 12mm high (excluding lever) and just
4mm thick with 14mm FC come In two versions;

22383 2 positlon. 2 pairs make and 2 palrs break. Pack of 3
£1.00 100+ 0.10

Z2384 3 posltion. 6 palrs contacts (2 pole 3 way). Pack of §
for £1.00 100+ 0.19

Z1797 Membrane keyboard 155 x 113mm with 80 % 22m
aperture for display from case 24245. 22 keys. Output to 11
wlyllgxibleeonnec:ar. Self adhesive,

Price 2 .Oniy £1.00
coomas saaa TU9ES
g . ' HRaen

Z4354 Computagraph Colorwriter panel 352 &7 % 12mm.
Ally frame supports a membrane keyboard which has 22keys.
On the rear of the panel are 6 yellow submin LED's, 2 3mm
red LED and 2 x 15W edge conns.

Price S £1.00

Z4363 Membrane keyboard 225 X 84mm with 11 keys - 1.9
& 2 others.  Quiput {common bus) on 12 way ribbon cable

Could be cul down to 95 x 70mm if only 1-9 needed.

Price ., I R N . -. 80p 100+ 0.30

24116 24 way (8x3} memurane keypad. Large
(200%90mm} area — these were originally used as a
teachmg ald Overlay template 2nd pinout supplied.

Now only £2.00

Neat keypads in vanous styles by ORCOM. both with
encdded and matrix outputs. All PCB’s have room for coder
chip (74C922) to be fitted. All feature 0-9 keys and other
characters as shown. Output via 20 pin plug. Data supplied.
{a) No chip fitled:

28407 Abxiaffim . o HREIEEE o WRs ... £2.00

Z3134 Chenry UB70 keyboard, fow cost 67 key, std qwerty & Fis
S ate. New and boxed £3

25440 2 keypads, These are packed in pairs - both have 12
keys, bixt the legends are different: (a} 0-9, * and # and {b) MO LI
MU B LO § F WU A and a couple of symbols. They have
the graphite coated nibber membrane, but no PCB. Only £1.50




' 27 Park Rd. Southampton SO1 318
GHNWM Tel: 0703 236363 Fax: 236307

All one off and pack prices INCLUDEV.A.T. Qty. prices do not.

iny

SUPER SWITCH SENSATION!

KB33 A nica parcel of ALPS high quality push swalches as used with
mountifiig brackets. Enormous varaly from DPCO to 10 pole changeover
locking and nonkocking including PC ing + solder tag. all on slandard
drm mounting. Dierant colours too. Whats more. there's a big sefection
of butions to fit them- round, square. oblong elc in red and black. Al at a
-knock-out price - 100 aegorted switches + 100 aasorted knobs £7.95.

Pack of 1000 switches + knobs £49.95

'Pack of t0000 switchas —= no knobs 300,00

T

Switches in K88 availablo separately as follows: - ; -
ZB843 Keynoard by Cherry. Room for 104 keys. all normal

Sl B AR LM £2Pack 100y 1Ke O | eys (65) fited.  Chips on board: LS373x32, LS374
i i el Pt 19 0% S0l Lm3085x2. LS1383.555 508, 6505, Size 442 X 175mm. Z8842 Tawng VT4100 keyboard. Cased 85 key unks with
70603 GPCO POB/PCE i 20 :OT :0“ P PRICE: £10.00 separale numeric keypad. With circuit  Has 2 or 3 broken
Z2804 6PCO PCE/PCE M 20 07 044 2ke key tops. 450 x 65 x 125mm.
22605 6PCO PCB/ST L 20 07 046 ke : PO o, s s e e s ot L o, SR R £9.05
22608 4PCO LPCBST M 25 05 034 ke 5
22607 4PCO LPCB/ST L 25 05 034 480 = g
Z:09 4PCO PCHST M 25 05 034 R ASCII KEYBOARDS
22611 4PCO PCE/PCE W 25 05 034 38
22812 2PCO  EPCB/ST L 40 03 022 12k
22813 2PCO EPCB/ST M 40 03 022 4k2
22814 2PCO LPCBIST L 40 03 022 sk9 -
22615 2PCO LPCE/ST M 40 03 022 600 - " 3
22618 2PCO  PCBIST L <0 03 022 5k i l
22617 2PCO PCHVST M w© 03 022 1063 =
'Z2618 2PCO PCB/PCB 15 40 03 022 3k5
22619 NO CONTACTS M 100 01 007 ok | £8852D Keyhoard. Superb brand new high quality Kayboard
Cadas usad: with LCD displaying 1 line of 10 characters and a further ling
S?mc‘&u number off'hc:nwor swim:;m e, with various symbols. 100 kays. Inc seperata numarlc kaypad,

ins: an 4mm : COntacts on sides of swi st %

s Pca::m o i as listad) Chips on board are 2x74HCO5, 80C48. LCD + drivar chip are

LPCA  siand of PGB mounting {8.5mm) easlly removed. Amazing iow price —anly £10.00

E'F;CB 5“]3::'3 g"fa mounting {24mem) pre—= O Z8933 5 1 key OCWERTY keyboard by McMurdo Orcom with €

50 - . P s E4

) - . bit ASCIl encoded parallel cutput. Measuring 240 X 115mm

g”p.h:::“%‘:; ’;"s’“m',’lm Ezfgﬁl‘r:"g)p it e makes it ideal lor rack mounting applications. With conrol,

ary. hlal'quanﬁtyin parcel 3hift and shift lock keys this keyboard can genarate all 128
standard ASCIl codes.

; J
sALE Pnlcgs The keyboard requires a +12V and +5V power supply
connected via a 20 way header type plug. The remaining
pack ot lon 23‘ 95 . 3 ! - cofinections on the plug are DSA. DTR and STR. the strobe
pack o' Ioon £zs Thoa ] = - 3 positive going puises. The controlling IC Is a General
instrument AY-5-3600-PRO chip.

and dala set ready are swiichable 10 be negative or

Z8863 Keyboard. High quality unit made by Micro Switch,
Pack 0' In,m (no knobS) 5!15 69 pale grey and blue keys. 6 red Smm LED's, 15 various LS ::::.;4 As above but supplied in a vacuum f-orm;:‘:':
f chips.and socketed D8048 by Intel. Qutput via 7 way plug plastic case 280 x 185 x 60mm.
TIM E R ‘Z__ . and thare’s a 4 way edge connector too. Keyboard frame is Price i e, e S Sarey o .. £12.00
SWITCH , 317 x 128mm. PCB on which it's mounted is 285 x 170mm.
PRICE: £%0.00

s’ vy

Xtra Special ’ Rl

EUSLUITCHES & |7
12107 sp 4w 2A 250V £1 Tk

25174 Timer swiich by Diah! of Germany. Superb gearec 12596 1p3w 2 keys ]A £1 - 28022 Made by Deviin. this keyboard has 34 keys {18 without
mains motor, (1 rev per 12 hours} gperales a cam thal caps; 20 with removable lops) and runs off a single 5V

switches 2 change over canlacts with centrs — off positions X 12597 2p5w ]A 2keys £] 5 ::ssgya.rd:enal ASCII outputl + swilch 10 emulate AT and XT

rated 16A 250V, Size B0x54x43mm. Spindie Is 14x6mm dia. e
Only £3.00 100+ £1.50. Price . ey .....£12.00

SALE . Star Biey!!
price 1,00 gommyemeerr TV SSV ICH

| ret

>
w
]
r

S

Pressure Switches

SUDE SWITCHES

10 OF EACH

Thesa are cperated by very low air pressure — just blow-
ing down tha tube will operate the SPCO microswitch
within. Useful in a 'spark free' anvironment.

2024 80mm diax45 total depth. SPCO switch rated 16A
250 Vac 80p

2025 Similar to sbova, but 37mm thick a0p TEMPERATURE SWITCHES T123A Push button seiector

i S b 2 2 o
T P S O L A a3 Tamparatrs sorslive owiaws cesiosd %o _prowect | SWitch to give 3 inputs to one

i 4 , ulpmant from damage by overhseating. Snap i
150mm w.g. Switch is a SPCO micro switch rated 230V compenents or eq &3 = kt -
28 Precisigninstmmantovera“dia 110mm % 48mm actton bl-matallic disc operatas the normally opsn contact. TV co-ax s |npUtS, co-ax

Switch rasets when temperatura falls. plug output. Auto substitution
72533 130°C

; £2.00
€ Ssame - .| [} 5 [any m .60: 75R I d
SALE pnlcg A price ~£1.00 cach 25+ fav miY) 0.5 then 9 ::d Normally £3.99

rackor2o'0D 00 parck g for £1.00 (=5 £2.00




27 Park Rd. Southampton SO1 318

GRENW Tel; 0703 236363 Fax: 236307

Y
< EH All one off and pack prices INCLUDEV.A.T._Qty. prices do not.

@E MMY 25203 Relay panel — sama panel, this! 50, yas 50 DPCO 24V

9C min ralays. Omron type G2V (our type WE834) on PCB
the electronic football game of skill

230x160mm with 2x0DIN41612 64 way plugs. At 1 off prices,
this would cos! around E100, but you can have a complete
panel at Just 20p per relay — thal's only £10.00!

SALE

25372 Small PCB 102x51mm with 8.4V 170maAh nicad button
cell {list 7.31). a DPCO retay and a few other blis £3.00

price£l.50

Z817 Exciting electronic football game - Waddingtons®
*JIMMY'.  Brand new models in fufl working order, but
withgut plastic peripherals, stickers etc.  Red plastic case
420mm long * 93mm wide contains keypad and 7 segment

MASSWE IIISI:III.INTS'

A collection of Eurosize ponels {160x100mm) with 64 way

DIN plugs fitted. LEDs to keep score either end. The centre section "players’

15092 Bmeﬁ.és|4 -9 RA w other: ch.ps £1.00 are represented by red 5mm LEDs, 14 altogether. The main 25204 Discast housing 252x740%25mm (subscriber modiula),
chip is the TMS1000, programmed 1o make odd noises comains PCB with lots of nice high frequency bits. much of

PREICE 2 which Is contalnedwithin 2 dlacast boxas boited on 10 the

whilst playing and a 1une when a goal is scared. Also inside
are 13 plastic transistors, 57mm 8R speaker, power supply
sacket. Bs, Csetc. Powered by 2x PPJ batteries. Solo or
dual play. Supplied with instruction sheet, playing fietd
completa with ¢oloured ‘players”. Good fun to play as a
game with good value for the electronics within.  Originally
retailed at £19.95.

O e e oy e b, oo e Srmege M e o Only £5.00

15089 IZXTCS5514AP-3 1kx4 static RAM + few other chips

echGOO
Il _20

Pnl
15090 12xM5M5165P-l5L 8l stafic RAM plus few other
chips £4.00

sare g1 _ =SS0

board. Most of the transistors (there are 17 of them) arg
B8FG50, BFRO0ARIA BFWS2 etc. Singla output socket, 2
OIN41612 plugs. Greal value a1 £4.50

pricete.00

5100 16xHs 147020 tov, erbnsuoo

=AK. SALE 75301 Panel from 24193 Contalns all camponents,
PIIII:E Including  transformer. Bellaved unused - some are very
ol mwsws% “ﬁer Chips £1.50 pnlcE ° dusty. £3.00.

PRICEK

SALE

25411 Marcont panal 226x195mm. No Info on this PSU, buit'
Its got some really nice bits on it - 2 x 2N3716 TO3
ransistors, 13 BCY?1. 2 x BC107, BFW43, BFX28, LMI1TK
and LM337K TO3 varlable voltage regs. soma high power
Zeners, pot cores, i's. Cs etc. loggle switch with focking

davice.

15262 Bx2764 in skis + 10 LS chips £4

PRce =N .

25432 Nica Iide surface mount module. PCB 70x51 has sub
panel 56x26mm plugged Into 2x18SIL skis. On itare 10 ICs ic.
On the main panel are 4 big chips — TMS320. CF34035 & 6,
T7C82: 4 xtals — 8MHz. 970. 2048 & 19660.9kH2 + soma
smaller chips - ZN426, TL431C etc. Complete panel for
£3.00

price £1.00

24294 Neat pane! 213 x 37mm with 5 keyboard switches, 3
red LEDs and 3 DL1416 4 digit LED display with built in
memory. There's half a metre of grey ribbon cable attached
10a 34 way |DC socker.

SALE
PRIGE

Great value at £3.558

SALE
PBII’:E

25384 Coln  acceptor unit, Moulded plastic casa
140x130x50mm {belleved used In payphane) which has
savetal colls smbeddad Into It. As a coin passas over tha
colis, the cireultry on the 135x76mm PCB genaratas a pulse
train. PCB contains MM3504. 825126 In ski, CMOS 4001x2.
4053, KM2802 quad op-amp, LM2803 dual comparator. 5
smail signal ransistors, 4 smail chokes. R's, C's alc. Only

£3.00

S R . A

SALE
PRICE

£2.55 100+ 1.75
EI ) o

2653 Control PCS, 140)(115mm with 2x4013, 4020,
4011, 4081, 4071, 8211, LM3909, 2af02. QO3TIP130,
5x2N3906 switch, C'S R's, LED etc. .. . £1.50

SALE

PRICE I-'IIR l-:l

2631 PCB 170x135mm with 2xLM324: 2xILO74;
2x MC14416; 4519; 2X 4510; 2x4099; 4001 4584; 2% 741;
HCI4 LS05; 74125; 2relays Rs.Cs, ete

Price ..

.- - Reduced to £1.50

PRIGEz Fﬂn EI un

2629 CQccasionally we obtain repeat supplies ol panels
- tis one was featured on B/L 30 and is 170 x 35 with
2% MC3419 toop interface 4510, LSS05, LS514, 4584 all In
Sockels, also LM324, 4519, 2 X 4099, 4013 plus 2 x4 5v DPCC
BT type relays. Also 64 way DIN plug, 2 bridge rects, &
iransistors. Rs. Cs, ete.

Price - Reduced to £1.00 100 + 6.60

wicc3 FOR £1,00

e i ol SR e e+ iy,

Z4300 Nice panel 330 % 170mm with 3 chunky heatsinks
47 = 36 x 32mm. each with TO220 voltage reg. Also 56 % 74
sentes ICs including L~ LS.  3x40W IDC plugs. few tanis
etc. Attached to the board are 2 x 0.5m long twisted and flat
ribbon cables terminated in 50 way IDC sockets.
Price ..

SALE
PRIGCE

.. E4.00

Z4319 Small panel 85x 4Imm with 555 timer, BS107 FET,
BCI09, 3% BFW43, anF 35V tant + othar Rs, Cs etc.
Price .. .3/ €1.00 100+ 015

suicel0 FOR £1.00

Z4318 Ex - BT tone divider PCB. Panel 84 x69mm has
on it 2559 tone divider Chip. 3 579545 Xtal, 7 small signal
transistors, tants, Rs, Cs. etc. Produces required tones for
telephone system.
Price

SALE |
PRICE

. £1.00 100+ 0.30

5 FOR £1.0

Z910 391 x39mm. This panel has soldered in components -
TCA4500A and TBAGSIR, AM radio with IF amp. Probabty
complete RF section ol radio, as IF's and trimmer are on
board + R's,C's, ete.

saiez 5 FOR £1,00

PRICE

2493 D Module. As above, but PCB has 3xXB184L,

BD124. Rs, Cs etc.

Price . - £2.00

2MEG MEMORY BOARD

Z8900 Massive panel 460 x4COmm smothered in chips.
Could bea a complete computer judging by the IC's on the
board. Made by Whitechapel Computer Works. Contains at
teast the following (some paneis have extra chips):

64 % 4164-15 RAM's; over 200 74LS, F and other logic chips;
3% 4016-3, 2 x 8253-5,8251, 2 x 5516, 6 xtals, 3x "D Plugs and
sockels, 3xXDIN 64 way Socket. + R'S. C'8 etc. Price
equivalent 1o 4164’s w 30p each and rest of chips «r 3p each!
Price . ...£25,00

srice£10.00

RADIO SCANNERS - Sond SAE for full details of cur
range of high guality scanners af great prices!




GREENWELD

27 Park Rd. Southampton SO1 318
Tel: 0703 236363 Fax: 236307

All one off and pack prices INCLUDE V.A.T. Qty. prices do not,
i

Z5140 As listed in BL75, but weve found some of these serial
parallel inlerface cards for tho Apple I
comprehensive 22 page booklet. It provides full serat RS232C
output + a fulty decaded 8 bit paraliel output port. Excellent value
at £5.00

SALE

Z5408 Heatsink 152x5¢mm with 4 x TO3 devices mounted on
iz 2 x 7805CK 5V 1.5A voltage regs (DOP 2.00) and 2 x
BUY18S. a 200V 15A NPN ransistor. In our cat at 2.30. So
the lotal value Is 8.60. .ur speclal price £2.50

SALE

25263 Panel 50x60mm with FPT100A photolransisior, LM324
quad op amp. 24Y SPCO heavy duly relay. BCS48, diodas,
fA's and C's. Smashing litde board —only £1.00

SALE

micce FOR E

24388 Panel 310 X 90mm with 20 CMOS chips. 3'x MC1488,
2% MC1489, 6x C251 opto isolators and a 64 pin chip
MBE0504.

Red d to

SALE

... £2.00
I'lil(:l:'ElI.("l

24279 Inleresting little panel (75mm xd40mm) with 16
position BCD channe! Swilch (24 pins). 2 dual green
7-segment displays: 2 min keyboard swilches. and a short
A4093. Attached by a shont length of ribbaon cabie is a second
panel {same size) with 4518, 4079 and 2x5068 chips.
Supplied with circuit.
Price ..

SALE
l'llll:l!

-Only £2.20

al

MY

%

]

COntroller Boards

PCB 175 x 122mm containing a wealth of components - 80C39
CPU, 4x TLOGS, TLO94, CMOS and 74 sefies chips. 8x TO126
transistors, 13 TO42 transistors and lots of R’s and C's etg -
atso a 3V fithium battery. 3 conneclors on it go to {a) card
reader (b) molor panei & (c) display panel which is identical 10
our 2027 {P111 of Catalogue).
Ordcr Code 5047

g £2.00 100+ .00

d to
25048 Panel 275x 178mm containing some excallent
components: 2x DB243 (O expander, BO35 CPU, 8253 timer,
2657 USART all in sockets, 2 X 2111A-4 RAM. 25 mostly CMOS

chips, 8 X TO126 transistors, 5 x TO32 transistors, R's, C's ete:
26W [DC plug. 2 x34WIDC plugs 2 xials.

,,,,,,,,,, e §3.00

complete with

Z672 Newbrain motherboards. Complete but probably

faulty

SALE

Z674 Newbrain data. Interfaces and connector pin out
/p, ofp, port map, cct diagram + data on CP420C. (This
lot replaces cct diag only for 75p) .. imvivere e £2.00

Z925 DPCO 12V 185R relay, 12V DPCO relay with heavy
duty contacts, SC146D 400V12A Irlac, 5§55 timer, 11 x IN40O1,
2ZN3061 SCR. 3 X 2N37043, Rs, Cs. et€.

Price . . €190

sicea [ OR £2.00

2928 Similar to above, but instead of heavy duty relay, a
T28000 400V 12A triac and C1220 400V 12A SCR. Both
boards 100%75mm ., £1.85

SALE

3123 FOR £2.00

MOTOR PANELS

PCB 92x31mm with mercury 1l switch. 2vTL 1002 opto
siotted swiiches. length of 11 cora cable with sockat and
stapper motor as described above.

Order Code 25048

Prices £3.50 100+ 220

SALE

HIGH QUALITY ICL COMPUTER PANELS — 2 types, the
first 2 mother board and the second 2 panel which plugs
into the first.

24203 Panel 360x210mm covared ia high quality
chips: B085AHC, 8255, 8257, 8251Ax2, 8253 -5, 8275,
B202A, 2732, 2716, all in sackets; 18X4116-2 + other
mainly LS chips + min switches, LED's, oscillator, large
tants, 3x50 way double sided edge connectors. Amaz-
ing value at only £16.95

Reducedto L £9.95

SALE

5093 Till display. Plastic housing 200x95x45mm contains
PCB 185 x70mm with 8 7-seg HP LED'S type 5082-7651, red
0.43 CA;, 165mmred 'leds, B255 programmable interface
and other chips etc.

sRIE:£1.00

1W Amplifier - mono
2914 Audio amp panel 95 x 65mm with TBA820 chip. Gives

1W output with 9V supply. Switch and vol control.  Just
connec! battery and speaker. Fult details supplied.
Prices ... . Only €1.50 25+ 0.80 100+ 0.60

2 FOR £1
BOX OF 128 £35

1W Amplifier - Stereo

Z915 Stereo version of _above 115 65mm. featuring
2 X TBAB20M and dual volume control.
Prices reducedto. ... €3,00 25+ 180 100+ 1.20

ence1.00
BOX OF 64 £35

2974 Mixer Amp Panel 115X 115mm and gives 1W O/P from
a TBASZOM chip. There are 2 inputs. one via a pre-amp. from
phono sockets and separate volume cantrols. A third pot is
-used to fade from one inpul to the other. There are also 2 4p
3w rotary switches.  Attached to the PCB by flying leads is a
panal on which are mounted the 2 input sockets, 2% 5 pin
DIN sockets and 2 pin DIN speaker socket. A data sheel is
supplied.

........ Only €2.50
SALE

21693 Min inverter - This handy PCB 31 x 23mm uses a 2
transistor circuil 10 provide a 60V peak ac supply {20V dc @
1mA) from a 3-7V dc input. Can be used 1o drive 21637
LCD or for powering vacuum displays.  Originally used in
Newbrain computer.

R e e i 3/ £1.00
SALE

paicel 0 I-'IIII £l

752860 Metal deteclor panel 185x115mm, This Is the
complete PCB from an expansiva (£80+) “reasure detactor” —
fust add wire coll and meter to make a working unit, Clrcuit
uses 15 transistors and 3 IC's. There are S pots and a rotary
switch. Detalled info supplled. £12.95

SALE




Microtech Securily. These are for use in an
alarm unit (Digicom 8) and conlain some
excellent pans. However they need a
programmed PROM 1o make the board
functional. 12V supply. 8 inputs. Connéexion to
BT line via oplo-isolators. Useful parts include
2 min 12V DP relays; 2 larger Omron DPCO
12V relays and a Clare mercury wetted relay.
Chips: LM567; LM324; ULN2003A. Wiring
diagram included. Individually boxed. Great
value at £3.00

Z5514 Universal bell timer. Panel
63x55mm uses a 556 + 3 transistors
to provide both 10 minute delay and
20 min cut off timers, with ability to
disable one or other. +ve or -ve
trigger. SPCO relay. 12V operation.
Supplied bagged with adhesive
| stand-offs and connexion data. £5.95 |

3= THESE TWO PANELS S22 %4

Xtra Specal gane enecial

Xtra Special

HEATSINKS

12590705 copper 17diax20 16/£1
15338 Black finned 38x20x40 6/£]

| Xtra Special

Ipressors & Filters
444 Protector 14A 5/¢1 =
1003 Potied, fused 5/£1
J057 6A IEC inlet £1.00

. LAS1905 5V 5A regulator £1.50
7211 4 diglt LCD driver £1
2321 25A 400V SCR+diode £1.50
15244 78M24. Box of 100 £8.00
12651 Crystal Reel of 1000 £50
12858 40A 800V Diode 4 for £2.50
21661 27C32 12/£1

TRIPLER
K856 Pack of 8

15010 Unswitched 2/£1.50
15011 45A Cooker sw £2
75012 Term unit £1

Xtra Special

CALIPERS

- Y024 &"Inside & Outside

ochio .00

ton $O1 31B

' -'MMEH GREENWELD 2 oaos. 555343 | ax: 236307

-1 All one off and pack Ences INCLUDEV.AT Qty. pnces do nof.

Xtra Special

408 ol T e

Z4333 Micro Maestro 5.25"
disk + tape + C&0 stereo
cassette  + handbook.
Concert pitch £2

‘Zc';334 As above but B flat
14326 Music Master, Mic fo
altach to recorder +
processor + 525" disk +
handbook 40t £3

24327 As above but 80t £3
14328 Recorder Tutor - 5.25"
disk, 38p handbook, C%0
cassetfte with 52 tunes £2
24329 Ensemble Pack £1
24330 Duet Pack £1

22451 16.384M 20/£2
12665 55M 3/£1
21653 2.4576M 3/£1
11654 8.863256 5/£1
12079 14M 3/£1
12151 2.45760M 3/£

1% CAPACITORS 2

- Z4428 2 .2uF 100V
Z4425 1.0uF 100V

Xtra Special

75266 45mm 15R 6/£1
7945 5x3" 80R 1W 2/£1
1578 30mm 14R 0.4W 5/%
15275 57mm 8R 4/£1
15267 57mm 75R 6/€1
15419 63mm 4R 8/£1
7533 20mm 50R 3/¢

Star Buy !!
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We have a limited quantity of these.high quality
units - the beautifully styled be|?e base unit
measures 395x330x130mm and is fitted with-an

8086 motherboard with 640k base memory, 3.5" |
720k disk drive, 75mm dia speaker and a fan ===

cooled switch mode power supply unit. There
are 5 8 bit expansion slots and room to fit a
further drive. Socketry includes 9 pin D for
standard mono monitor, 25 way D parallel and 9
way D serial porits, 7pin DIN keyboard socket
and power inlet. The keyboard is a standard PC
XT layout, but some keycaps need to be
changed for English version (Intended for the
German market; stickers supplied). Excellent
]lc:)uilcj quality - steel case cover with plastic
ascia.

SALE PRICE

NDOWS SOFTWARE SCOOPI

All brand new product in sealed packages at
enormous savingsl!

Microsoft Windows 30 PES:WindowWorks

Supplied on 5 3.5in 1.44mb Disks’ : :
. \ processor with page layout, chart editor,
With 640 Page Manual  gatabase, comms module, address book
Order Code Z29151 and label maker. Supplied on 3 3.5in 720k

£14.95

than a

disks. Needs 4Mb hard disk space on a
286 or better. Lots of on screen help. Less

year ago it sold for over £100!!

BUY BOTH FOR JUST | OrderCode 25554

£34.95 our,

£24.95

SOME MORE GOODS
JUST ARRIVED

PR e £ e R

15560 -NiCod  bottery pcck. 10 'C' size celis
contalhed in 2 tubes - eosilz' taken apart if required.
Rated 12V 1700mah. Only £6.9.

IIEJDPIIONES
LS~

H8 Excellant qualilly Adastra sterea headphones with boom
micrephone. Freq. response 20-20.000Hz. 32R Impedance.
Micraphone S00R . 2m leads fitted with 3.5mm plug for mic.,
and 3.5 mm plug +adaplor for headphones. Padded earpteces
and laatherette headband,

RADIO SCANNERS - Send SAK for full 10155 40 plece sockel sel by, Grcgf/rgzr Geod SALE
selection of sockets at a modes pnce
details of our range of high q"““" 4-14mm + handle, ex!n. adoptor etc, all in a hinged pnlcg ®

scanners at great prices! metal cose £6.95
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HUGE REDUCTIONS IN AUDIO/VIDEQ PROCESSORS

SUPER QUALITY PRODUCT FROM HAMA

SALE

PRICE E 79.95

(To get the best from your)
home movies, you'll need the
book and the video...

5 Video
| Fascination

P

Guide to
Better
Video

Superb quality large format (A4} 256 page hardback book
full of tips, procedures ond equipment produced by Hama.
Not just @ showcase for their excellent quality goods. but
lots of useful information. including how to produce o
finshed video - storyboord, plonnung, shoofing, editing.
Excellent value ol £14.95. Order Code 97424

To accempony the book, a 40 minute video hos been

preduced, showing how ta achieve the best resulls from
your camcorder. £14.95. Order Code 97598

SALE PRICES:

{Only when purchased with one of these processors)

-0 each)

3
bd

)

The purpese of video film
edifing by copying isto
improve, ond not to diminish,
the quolity of the originol.
Yet whot is the use o?edifing
out @ bungled scene, only to
find thot copying resulisino
shorp deterioration of the
image quolity? This would
be totolly counter praduc-
tive. The Audio Video Pro-
cessor AV 125, described on
poges 166-187, palishes up
the video signals while they
are being copied so thot
there is no deterioration in
quality. On the controry, fiot
colours become brilliont,
and fuzzy edges became

‘shorply defined, for superb

présenlotions that oppeal to
the viewers.

Butthere are thase who do
nothave such ombitious
oims ond olso wish to save
money.

Hanmo hos token such needs
into account with their
“beginner’s” model which
offers remarkable capabili-
fies of o very reosanable
price.

" LIST PRICE £179.99

Audio Video Processor AV 142
This model exends the scope
ofthe AV 140 [see left) by
definition, brightness and
fades while capying a video
film. A screen splitter compa-
res the ariginol picture with the
settings thot have been odjus-
ted on the screen. The AV 142
offers odded scope inthe
sound area. The mixing rafio
between the original sound of
the video con be continuously
varied with on external sound
source such os o recard, (D,
cassette or microphone. Fur-
thermore, the microphone sig-
nol is seporately varioble from
the record, CD or cossetie
signol. And obviously, the
sound con be either sterea or
mono. Perfect pitch odjustment
with boss ond treble tone. Up
1o 4 copies con be simulto-
neously produced.

40142

Audio Video Processor AV 140
Corrects lhe video colour sig-
nals from recorders or come-
ras while copying from tape fo
tape. Both colour intensity and
controst con be conlinuously
chonged. A record player, CD
ployer ar cossette deck con be
connected to add o new
saurce of sound Io the originol
sound in ony voriable mixing
ratio. Amicrophone connec-
tion is also provided. A signi-
ficont benefit: Two copies con
be simulloneously produced!

40140

It couldn’t be
easier

Video film copyingis child's
ploy with the HAMA AV 140.
Two Euro-AV sockets estoblish
the contodt between the play-
back and racording units. And
there is no longerony replug-
ging if the copying direction is
to be reversed. Simply push the
input key 1o decide whether
copying is from unit 110 unit 2,
or vice versa. Twa LEDs indi-
cote the selected direction. And
with the byposs switch you can
decide whether Ihe signols
require enhancement or not.
Everything is under your com-
plefe control, ond the results
con alwoys be ¢hecked on the
monitor which displays either
the originol or the enhonced
picture.

LIST PRICE £259.99
SALE PRIGE
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RESISTORS

12104 1R 6w WW 20/£1
12105 50R 15W WW 5/£1
72104 225R 23W WW 4/£1
21877 OR1 11W WW 18/£1
1878 OR27 11W WW 18/£1
74402 1R 25W WW 4/£1
12701 6RB 5W MC 20/£2
12702 BR2 5W MC 20/£2

Xtra Specital

VIDEO HEAD

Xtra Special

15144 25D covers 20/£1.50
15142 Vacuum case 6/£1
12175 4x0.5" pozi pan screws
15408 Heatsink with 2x7805 &
2BUY18S (both TO3) £1.00
107007 Sleeved grommet 120/£1
12311 Knobs, solid black ally 8/£1
14283 Sealing strip 50m/£3
15349 32mm conduif clamp 12/£1
15149 Self amalgamating fape

, 125m x 13mm £5
15164 As above but 21mm vide £7

Star Buy!!

Xtra Special

Superb Sub-min mic

12642 \deal for bugs, et

Size 10x7x4rmm

CLEARANCE

12319 47uF 25V axial 1000/£12
14343 2200uF 40V can 100/¢5
14344 15,000uF 25V can 100/£25

11539 4.7nF 380V cer 30/£1
15218 22000uF 16V 3/£1
14277 25uF 450V 50Hz £2

11945 0.01 disc 120/%£1
0.22vF 1kV axial 20/£1

1822 800uF 250V can 3/£1

15379 2200uF 35V Ax 15/£1.50

Xtra Special
SWITCHES

12164 microswitch 12/£1

- 72341 DIL switch 10/£1
22499 limit switch 8/£1
12491 microswifch 4/z1
71522 CB switch 2/£1 :
124972 cased uswitch 2/8€1.

at ludicrous pricesg

15416 25D p-25D s £1

15433 25D s-10w miniDINp 2/£1
12346+15169 Cable mntg 3wp +
skt with 2m éA lead £1.50

STEREO
EADPHONES

N Specicl

000Ds & ENDS

15414 Anfistatic warning
label. 2000/85
15248 Cord Set£1.75
12339 100mH 10A coil §/£1
15060 Italian C40 tape +
32 page book 2 for £1
14199 Timer £1.50
1035/4 Term unit £2
15270 Ribbons 4/£1
15348 Aerials 5/£1
12448 UHF Tuner 3/§1

Xtra Speial ]

1655 PLASTIC PUMP

> (from cream dispenser) 5

SWi
11816 Min PCB togg SPCO 4/£1
11837 lllum DP push £1 :
12167 sp keyhoard 12/£1
12108 4pdw rot /£1
12140 4p3w rof 8/£1
12381 HD push c/o §/£1
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EVERYTHING FOR THE
ON THIS PAGE e PRICE OF

Code Type Description List QOur Price Semiconductors
26124 ICM7170I1PG CMOS pP real time clock - s to years 8.95 £4.50 We've found a number of odd devices whifst cleanng out"a
26125 IRF740 400V TO220 10A 125W MOSFET 2.09 £1.00 slore, all offered at silly prices.
26126 IRFRO14 TO252 HEXFET 60V 33A 25W.~ 1.07 2/£1.00
26127 14885CX ? £1.00 (a) Diodes ?
Z6128 LM2902D Quad op-amp 0.82 3£1.00 22746 ITT907 Pick
Z6129 LM2903N Dual low power comparalor 0.76 JE1.00 22747 1TT920 anywhere
26130 LM293N Dual comparator £1.00 22748 ITT12601 at 500
Z6132 LM336825 Veltage ref dicde TOS2 2.5V 458 £250 22749 XK3117 for
25133 LP3&5N Quad low power programmable comparator 4000ns 0.20 2/£1.00 #2750 BAX12A £5.00
26134 MC1483AP Quad AS232 line driver D.45 4£1.00 22751 OAZ201 Min 100 of
26135 MC3486P Quad diff AS422/3 line receiver 1.08 2K1.00 72752 T1621425 one type
26137 OPQO7EP Precision op amp .92 2/£1.00 i
Z61 38 2N4392 TO18 FET. N, 40V 300mW 1.23 382.00 22753 1NS361A plastic 27V SW zener. 6 for £1.00
Z5139 6N139 Darlington single opto couplar 400% 1.30 3/£2.00 22754 Stud mounting rectfier, no nuls. 16F40 400V 16A 4 for
Z6140 BD436 4A PNP TO126 32V 36W 068 3/£1.00 £1.00
Z6141 BF869 50mA NPN TO202 250V 5W 0.66 ¥E1.00 22755 Stud mounting zener 155056 rated 10W 56V. 3 for £1.00
26143 CDP1871ACE RC |C? 13.867 £5.00 Z6123 BB105B varicap dieds 17.5pF @ 1V; 11.5pF & 3V. Pack
26144 Da753H ? T £10.00 of 3£1.00
26145 DG4170J Pracision SPST CMOS analogue switch 176 2/£1.00 22756 SD2 pair of recifiers connacted thus:
Z6146 MC6309P 8 kit CPU 217 £1.00 S
26147 MCT2E Transistor oplo coupler 2.5kV 20% 0.45 4/£1.00 F:=:
26148 MK4501N-12 512x9 Biport FIFO 120ns 4.78 £2.50
Z6143 MMS8274CN pP real ime clock 7.83 £4.00
26150 N82S129AN 1k bipolar RAM (256kx4) 195 £1.00 g;;’:;”gzs e
Z6151 NM1630 Quad translator 5- 15V logic isolation 10.10 £5.00 i g
Z6152 NMA0505S ? £200 T
{b) Integrated Circuits
2;
aelee S SR 132 23200 ze101 LM305H +4.5V to +40V 45mA TOS99 vollags
Z6154 OP27GS Lev: noise op-amp SM 317 £1.50 regulator. 3 for £1.00
cBase, GALCESSMAoHERS 29 R 1.5 prog eumfﬂ =200 Z6102 LM306H voltage comparator £1.00
Z6157 ACS5534ANB wide bandwidth, low noise op amp 118 2/£1.00 3
Z6103 SN76033N audio amp £3.00
Zo15a 21755003 i RS Z6104  SN76023ND audio amp £2.00
26160 TIBPAL22VI0ACNT 22input 1 time prog PLD £10.00 £3.00 )
ez E 26105 MC8500P £2.00
Z5161 TL7705ACP +5V pP power supply supervisor £1.75 £1.00 -
26162 TLT705AID d £1.00 Z6106 MC2116J-15L £1.00
= v : Z6107 SH3011 8 pin TOA device. Voltage reg? £1.50
26164 TLC272CD dual do 117 382.00
= Zs108 MCE8C08LS8 £2.00
26166 TMS9120NL ? £10.00
Z6167 UC3524AN E SU ewcui 3 3/£2.00 5183 ALOZIDEMIES 00
B oo, o i e Slaead SMPSY clsult, ) , BEY Y Z61n 1DAGE0-CB1-V-C D/A converter £1.00
man—lheud:ie ol:n { ?re may be some SM not so indicated - we're working from a list rather Z6112 DACE0-CB1-V D/A converter £1.00
eosghemasl/eck z5113 21124 3 for £1.00
Yet another parcel of semi's - this ane has been in stock for some lime, but haven't time 26114 ZB0A DART £1.00
to sort and list itl Z6115 2114 2 for £1.00
Code Type Case Description Qty Price Z5116 2708Q EPROM 2 for £1.00
Z2874 723 TO99 V. Reg, +2V 1037V 0.1A 260 3/£1.00 26317 OP27 op amp DP 2.75 £1.50
Z2875 TAG3066/400 TO886 Triac 6A 400V 100 3/£1.00 Z6118 4N28 oplocoupler 4 for £1.00
Z2876 TAG310/400 STUD Triac 10A 400V 34 3/£2.00 26119 COM816 dual baud rate ganerator DP 4.37 £2.00
z2877 TAG3/400 TOB6 SCR S5A 400V 74 3/£1.00 6121 SAB30356 £1
Z2878 40430 TO39 Unknown 750 5/£1.00 : .
72873 TAGZ240/500 TO220  Triac 6.5A 500V 250 BIEINOON A e % e oS osedRunnigoemibe e DP. 868
22880 TAGO6/200 TO18 SCR 0.8A 200V 94 s/£1.00 2% , : f
z2881 25323 TO18 Transistor 1300 £2.00 Z732 XK1444 CMOS buffer - 7 in one chip, 6 for £1,00
22882 25324 TO18 do 500 £2.00 Few IC's that arrived in a recent parcei:
Z2883 8C177A TO8 do 275 10/£1.00 22733 14256-80 256k DRAM €1.00
Z2884 2N4905 TO3 do S0 £2.00 E e
Z2734 LM3524N Switch moae PSU chip £1.00
Z2885 2NS108A TO39 do 156 2/£1.00 72735 DS14088 Quad CMOS RS232 line driver 2 for £1.00
Z2886 2N3019 To39 do 3o 2/£1.00 27 SN;51:28L3 “3d ot Sm e R E T
Z2887 2N2223 TOS dual do a4 £1.00 MEE AT AT Bk
Z2737 pA9637ATC dual diflerential fine receiver 2 for £1,00
CODE TYPE DESCRIPTION QTy LIST OuUR Z2738 27C16Q-45 16k EPROM 2 for £1.50
PHICE 22739 HNSB064P-25 64k NMOS EPROM (DP 10.57) £3.00
Z6168 7905CT -5V 1A TO220 Regulator 353 42p 8/e2 22740 S 82716-3 ??? 64 pin chip £2.00
Z6172 BILS95 396 £1.00
26173  VT7C122-15 22 Pin Dl 300 £1.00 [}
27 wowcooPiz  2apn w oo Don't miss the Bargalns -
Z6175 AMI517A-4DC 40 Pin Dil 58 £1.00 '
Z6176 82509 23 Pin DIl 54 £1.00 B S b b
Zo177 et 26 Fin i s HpY ecome a ou SCI'I er!
Z6178 P8275 16 £1.00 ALl
76180  TIBPALISRA-25CN 9 184 £21.50 CODESETYBE DESCRIPTION = ::S:E
| e Yl ol i ok V20 Zs163  Z80ACTC Counter timer and controlier 100 189 £1.00
Z6182 PAL1OHBCN 10 £1.00 3 "
6170 P82510 High Intergration CMOS UART 41 1927 £5.00
26183 PALCE26V12H-25PC 12 £2.00 A e &
26284 AM25LS31 16 Pin DTl 29 £1.00 26171 SAB80535-N (plcc) 8 bit CPU,256 bits RAM, 12MHz 65 845 £250
2-!61 87 AMDELS 2D / a1 21.00 26179 MBOC3IF (plec) 8 bit CPU, 128 bits RAM, 12MHz 52 264 £1.00
’ Z6199 V20 MICRO (8803HSV20) NEC 13 £3.00
24188 A8 g5 10 £1:00 26200 ET12BC A-D CONVERTER 5 £1.00
Zg189  PALCISBUSQ-25CN: 20 £2.00 :
Z6202 27C840Q-200 84K EPROM 12.5V Vpp CMOS 80 411 £2.00
Z6190 Z80A S10-2 5 £1.00
25203 2764D 64K EPROM 65 39 8200
Z6191 MK3887N-4 35 £1.00 - =
Zg204 280CPU 8BitCPU T 300 £160
Z6192 Z80A CTC 25 £1.00 : 3
- Z6205 51R900358Q1 24 Pin Device by SEEQ 16 £1.00
Z6193 P21256-12 256K Dynamic RAM 233 3.00 £1.00 ~
! ; : Z6208 PAL2OREBCNS Hex 20 Input andfor Gale Amay £8 £1.00
Z6193 CDM6G264E3 28 Pin DIl 64K stalic RAM 180 300 £1.00 26207 MK2716.1-8 16 K EPROM 34 528  £1.00
gg::: ;1;)3:&5?:4 :;‘O ggg Z6208 AM2764A-2 125V PGM EPROM 84K 26 399 £200
| Z - " . B
. F6197  P82530.8 5 T 26209  TMS2732A-35] 32K EPROM 51 470 £1

L Z6198 NT7C122-12 1c2 £1.00 Z6210  TMS2764-25JL 64K EPROM 10 399 f£2.00
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ELLATE ARRIVARLSS

Stocks listed on this page have only recently arrived, and although not included in our
SALE they represent such good value for money, we thought you'd like to see them anyway

Vi

2 B

fimazing Clock & Min/Max Temp Modales!
s RERRER T | o = .

Z5558 LCD Min/max electronic
thermometer module. Reads -5
to +50C {23-122F) Resolution
0.1. Accuracy £iC. Uses single
AA 1.5V cell. Size 68x35x24mm.

15557 Clock module with fimer
and two alarms. Displays day,
hour, min and AM/PM. Overall
size 48x32x7mm; display 10mm.

13mm display. Supplied with aMAazING 100+

comprehensive instructions.

SUPER BARGAIN £3 100+ PRICE! £3 2.00
2.00

BUY - ONLY

15560 These headphones have
excellent quality transducers, although
the gimmicky fold-up style leaves a bit
to be desired. Supplied with mini plug +
adaptor to std size. £3.95

Z5555 Centronics lead — 36 way plug both s - S e e
ends, 1.8m long £2.50 3 i

Some more surplus from Adastra:

25553 Intercom lead — 15m of twin flex
. wound on a handy frame with a 2.5mm plug
either end. Great vaiue at 60p; 100+ 0.25;
1000+ 0.20

XLR connectors - high quality brass BENCH POWER SUPPLY
chassis mounting: 79154 Well made by Wednesday

23012 3 pin socket with release catch £1.00
100+ 0.60

Z3013 3 pin plug 80p 100+ 0.50

Z3014 Standard 75R BNC Plug Cat price 99p
Superdeal 5 for £2.00 100+ 0.25 1000+ 0.20

FIBRE OPTIC CABLE

Just purchased 40,0600m of 0.2mm dia
top quaiity fibre optic cable. ideal for

Electronics, this variable output PSU has
std mains input and 0-30V DC 1.5A
output. Line regulation 0.01%/V; Load
regulation 0.1%: Ripple rejection 465dB;
Quiescent cument 3.5mA; Output noise
150uV; Size 168x82x55mm. Individually
boxed with instruction leaflet.

PRICE £29.95

reduced prices.

MORE POWER
SUPPLIES!

Nice parcel of PSU's,—2 swiltch mode, 2
linear.

75549 Black plastic transformer

cased
102x77x70mm with single 'keyhole' hook for
hanging on wall. 2m long 3 core mains cable
and 2m long output lead terminating in 3 pin

sockel. 240v ac input, 18v 2.15A ac output.
Room inside for bridge, cap and regulator if
required. £4.95 X
Z5550 Similar to above, but output lead has 4
way socket. This one is rated 230v ac input,
12v+12v each at 1A ac output. £4.95

79148 QUEL Powerline switch mode PSU.
Ventilated case 267x120x57mm. Input: 42—
S6V DC. Output: +5V 25A; -5V 4A; +12V 4A;
—12V 4A; +24V 4A. Max. output power 200
walts. £ 9.95

79145 As above, but input 115/230vac (or
325v DC). Outputs: +5v 25A; —-5v 4A; +12v
BA; -12v 3A; —48v 2A. Max output power
200 watts. £19.95

We're re—offering some red LED displayswhich have appeared in previous fists; now at much

modellers and exper{menters_ Last tme CODE TYPE SIZE Ca/CC bP QTyY £2PACK 100+ 1000+
we had this (Winter 91/92) it whizzed out 23001 S806RWB  20mm CA RH 792 8 12 .08
guef doord— o] (I:Ion"r leave it too long Z3002 LTS312R 0.3" CA BOTH 1325 15 .08 .05
efore ordering! 5

Tech Spec, 1310nm - 0.32090B/kM  vons  arse BRI - A P 2 o o
1550nm - 0.22-0.24dB/km. = G : 1

Sold in the foliwing packs: 23005 MIP4710 043" CA RH 1705 20 .05 .03
73015 10m £2.00 . Z3006 MAN4710A 0.43° CA RH 1441 20 .05 .03
75559 100m £12.00 Z3007 MIP4720 0.43* CA LH 977 20 .05 .03
19153 1000m reel £85 Z3008 MIP4920 0.43" CA NONE 3983 20 .05 .03
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1/3rd OFF ALL ITEMS ON THIS PAGE

VP451 NPN Transistors like BFY50/54
Bi-Pak Glearance ollgood 139 2100
| 1/3rd off all remaining | V452 5  PNPPowerTransistors BD244AX
Bi-Pak product - please equiv TIP2955, £1.00
give alternatives where
| possible, as stocks are | iCS
|l low on e items ! b ,
% - Pack No &ty Description Price
SEMICONDUCTOR PACK VP59 20 Assorted Cs lineat, efc,
An incrediible assotment of devices ranging \ pong 45 ?25&‘9" £2.00
from small signal dicdes through fransistors. VP210 12 74157 " £200
ICs, regulators, SCRs. friacs, small signai, power, ” 1 1 £2.00
AR RF. Al are new full spec devices. so this :gg 12 18 CDgg? 15' s
pack offers really great value: VP21 10 co 4 : £200
Code Description Price : £6 0698.' £2.00
VP17 Pack of appiox 200 VP215 10 747P 8pin. £2.00
(Count by weight) caop VP216 10 555Timers 8 pin. £2.00
VP918  Pack of approx 1000 V282 1 1Programme Sound
(count by weighty £30.00 Generator Chip AYG-3-8912.
; 3 : G.L28pinlC. £3.00
VP29 Z80A CPU Microprocessor,
TRANSISTORS 40 pin DIL £2.00
PackNo &ty Description Price R i R
VP46 40 PNP Transistors like BC177/8. 1 73 -i%voas V(I)”T{é)eg. £2.00
all good TO18. £1.00 | AT :
VP48 5  PaiisNPN/PNPplastic Power ~ YP403 1 TA7204 Audio Amp IC 4.2,
Trangistors, 4A with data. £100 |, 13V, 2-40hms. £1.00
VP50 60 NPN Sil Switching Trans, o %61 Audio Power Amp e
TO18 and TO92. £1.00 : B
VP51 60 PNPSil Switching Trans, VPa35 10 CD4028B. £2.00
TO18 and TO92. g10p YP436 8 CDA081B. _£200
VP153 15 TISOA SilTrans PNP 40V 400mA VP46l 1 LM380 Audio Amp. 14pin,
He, 100+ TO92. £100 DIL 2.5WIC. £200
VP154 15 MPSAS6 SilTrans PNP 8OV VP463 2 LM339N Quad Voltage
800MAHg, 50+ 1092. 8100 o Sompardtoric. £1.50
VP155 20 BF595SilTrans NPN equiv 9 pin [C Sockets. £1.00
BF184 HF. TO92 g100 Y477 10 14piniC Sockets. £0.60
VP156 20 BFA95Sil Trans NPN equiv VP478 10 16pinIC Sockets. £0.75
BF173 H.F. TO92: £100 VP479 1 Pack of 5 each, 18-20-22 pin
VP157 15  ZIX500 Series Sil Trans IC Sockets 085
PNP D|CISTiC. £1.00 VP480 1 r:?ggcofs eqach, 24-28 pin
T 4 I kets £1.50
VP159 15 ZTX108 SllTFC?ﬂS NPN equiv VP481 5  40pin IC Sockets £1.50
BC108 plastic. £1.00
VP161 25 BCA183L Sil Trans NPN 30V
WP162 5  SJES451 Sit PowerTrans NPN ‘ROCK BOTIOM’ PRICES
80V 4A Hpy 20+ £1.00 3 4 ¥
VP163 2 NPNJPNP pairs Sil Power PackNo @ty Description Price
Trans like SIES451. £1.00 VP223 50 rted 74
VP164 4 2N6289 Sil Power Trans NPN '/XLLSOGATES' ,ITeLvl%snd coded
40V A0W TA Hpg 304, £1.00 our mix 7400-7453. £6.00
VP165 &6 BFT33 NPN Sil Trans 80V 5A VP224 100 Assorted 74TTL ICs i
Heg 50-200 TO39. £1.00 "ALL GATES' new and coded
VP167 1 BUY6SC NPNTrans TO3 VCE 500 our mix 7400-7453. £10,00
10A100W Hg, 15 -. £1.00
VP169 10 BXS21 equiv BC394 NPN VP74111 4 74111 Dual JKMaster
Sl Trans 80V 50mATO18. €100 Slave. Flio-fiop. £1.00
VP170 10 Assorted PowerTrans NPN/PNP  VP74121 4 74121 Monostable Multi
coded and data. £1.00 Vibrator. £1.00
VP171 10 BF355 NPN TO39 Sil Trans equiv VP74279 4 74279 Quad S/R L
BF258 225V 100mA. £1.00 R oS
VP172 10 SM1502 PNPTO39 Sil Trans equiv  BPBO! 10 7401 £1.00
100V 100mAH . 100+. £100 BP8O2 10 7407 £1.00
VP200 30 OC71 type germanium AF BP803 10 7410 £1.00
Transistors uncoded. £1.00 BPBO4 10 7413 £1.00
VP201 - 25 QC45germanium RF BP80S 10 7437 £1.00
Transistors. £100 BP8O6 10 7440 £1.00
VP261 4 Programmable Unijunction BP807 10 7443 £1.00
Transistor MEU22. full data. £1.00 BP803 10 7480 £1.00
VP272 10 MOS-FETs Signetics, SD304. £1.00 ggg% g ;2?8 21 88
VP290 158 MPSAQ6 Sil Transistors NPN 80v BP811 10 7472 £1 OO
VP429 10 1/_\21 7‘6:( Nzl:gg\l;hcnlum s BP813 10 7481 £1.00
FANSISIONS A E
VP430 4 2N3055Si Power Transistors CAPACITORS
full spec. £2.00 VP10 60 C280Capacitors metai
VP43, 25 PNPSil Power Transistors foil mixed values. £1.00
TO39 like 2N2905A. £1.00 VP11 50 Electrolytics all types. £1.00

Electrolytics 0.47uF-150pF

mixed volfs. £1.00
VP15 25 0.01/250V Miniature layer
metal Capacitors. £1.00
VP180 25 Tantalum Bead Capacitors,
assorted values. £1.00
VP532 20 Electrolytics assorted
2.2-470pF. A0-63V. £1.50
VP533 8  EHectrotytics 2 x 1000/2200/
3300/4700pF, 10-16V. £2.00
VP534 5  Axial electiolytics 1000uF.
16V. £1.00
VP535 4  Radial electrolytics
2200pF, 16V. £1.00
VP536 3 Axial electrolytics
4700pF, 10V. £1.00
VP537 4 Axial electrolytics
10000uF. 6.3V. £1.50
VP334 28 221 10V Radial £1.00
VP332 24 22u 16V Axial £1.00
VP333 20 22y 40V Radial £1.00
VP334 16 221 43V Axial £1.00
VP335 25 47p 16V Radial £1.00
VP336 15 47p 50V Radial £1.00
VP337 24 100p 16V Radial £1.00
VP338 20 100p 25V Axial £1.00
VP339 12 100u 63V Radial £1.00
VP340 10 100p 100V Axict £1.00
VP34 16 220p 25V Radial £1.00
VP342 14  220p 40V Axial £4.00
VP343 12 220p 63V Axial £1.00
VP344 20 330p 10V Radial £1.00
VP345 12 330p 25V Radial £1.00
VP346 8  330p 100V Axicl £1.00
VP347 16 470p 10V Radial £1.00
VP348 12 470 16V Axial £1.00
VP34 10 470u 50V Radial £1.00
VP350 8  1000p 16V Radial £1.00
VP351 10 2200p 10V Radigl £1.00
RESISTORS & POTS
Pack No @ity Description Price
VP1 300 Assorted resistors, mixed
values and types. £1.00
VP2 300 Carbon resistors, 0.25-0.5W
performed mixed. £1.00
VP4 200 0.5-1W resistors, mixed
values and types. £1.00
VP16 50 Wirewound resistors,
mixed watt values. £1.00
VP140 50 Precision resistors,
1% tolerance. £1.00
VP287 100 Close tolerance resistor,
0.058-2% 10-910Q mixed. £1.50
VP288 100 Close folerance resistors, A
0.05-2% 1k-820k mixed. £1.50
VP289 100 Metal oxide high stability
resistors 0.25W mixed S
values. £1.50

MINIATURE CARBON  FILM
RESISTORS 025 & 0.5W 5%

Resistance values from 1Q-10megQ.

Available in lots of 100 pleces per value,

To order state R100 0.25W or R200 0.5W, plus
resistance required.

egR1001k =

0.25W 1k.

BI-PAK PRICE PER 100 PIECES
R100 £1.00 per pack. R200 £1.30 per pack,

RESISTOR DEVELOPMENT PACK

R169

100 of each value individually packed
from 1R fo 10M YW 5% resistors.

Total 8,500

wouid normally cost £85.00.

Special low PrCe . etz

£45.00

I
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7 6 pc cushion grp screwdriver set

A range of miniature pots with spliced 6mm OPTO
chrome steel. £4.00
shatt. Bodyis 17mm dia, and fxing 1eGUIes @ \p103” spe STANLEY screwdriver sef, fiat ond  PackNo Gy Desciiption Price
Code QW Description Price crosspoint. £350 VP26 15 Small 0.125" red LEDs. £1.00
BP633 4 SOk li 100 VP422 Screwdriver 400mm long No 2 VP28 10 Rectangular0.2” red LEDs. $1.00
BP634 a 100k‘?n g‘] 00 c|-055p0|n1 extra ]ong reach. £3.00 VP130 & Red 7 seg (=& 14mm x 7.5mm
: 90" Vpan1_Screwdiver 400mm lonigs-Gmm fit RDP FND353 LED Display.  £2.00
B = “VP131 4 Green7seg CAQ.6" LDP
BP63S 4 Sklog. £1.00 gitsle £3.00 XANG520 LED Display.  £2.00
BP&38 4  50klog. £100 VP420 "Chubby’ screwdrivers, flat blade 45 &  yp133 6 Red overflow 0.6 3XCA3xCC
BP639 4 100k iog. g4.00 6MmM. 2for £1.50 6630 50 LED Display. £2.00
BP&4D 4 1Mlog. ‘£1.00 VP419 'Chubby screwdrivers, crosspoint No 1 VP134 5  Greenoverflow 0.6" CA
BP&41 10 Assorted lin values. £200 &2 2 for £1.50 XAN 6530 LED Display. £2.00
BP642 10 Assorted log values. £200 \p575  Ball Grip Ratchet Screwdriver VP138 20 Assorted LED Disploys our
VP144 4 100k lin muiti turn Pots, with 2 flat, and 2 pozidrive bits. $2.50 mix with data. £5.00
y ideal variable cap tuning. £1.00 VP147 1 PairOpto Coupled
VP145 10 Assorted Pots, inc dual Fil Modules with data. £0.60
and switchedtypes.  £1.00 €S ; VP199 4  DL707RLED displayCA.  £1.00
VP48 30 Pre-sets, horizontal and VP407 10 pc Needle file Sef: £300 WVP203 15 Triangularshape LEDs
vertical mixed values.  £1.00 Soldering mixed colours. £1.00
: 3 olderin
VP273 10 10K Lin rotal tentiometers. {
SR Sp-md|ery 2 100 VP258 1 Multicore Solder. 5m total, VP207 10 small 3mm yellow LEDs.  £1.00
o ’ 18 and 22SWG. 2100 VP243 3 Tricolour LEDs rectangutar.
VP23 10 aOmm frack slider pots. VP247 15W ‘Lightweight’ high qudlity low cost 5mm, red. green.yellow.  £1.00
100k Iin. £1.00 soldering iron. 1.7m lead. £350 VP266 10 Large Smm orange LEDs. £1.00
VP491 12V 15W soldering iron. 4.3m lead with .
1 ; VP279 10 OCP71 Photo Germanium
car cigor type plug for mobile use. £3.00 Transistor PNP. £1.00
Code Content: Eri
TOOLS Code Qiy  Contents Price  ypogs 2 Q%p’ro—isolo?Sr?L?d-dM?, -
B8P814 10 7482 £1.00 single £1.00
Vice : w25 1 Dudl Opto-isolator LD74. £1.00
VP95 Plasfic minigture vice with. suction BF816 10 7484 £1.00 SRS
e : £175 BP817 8 7491 £1.00
8P818 8 7492 £1.00
Rules BP819 8 7493 £100
VPA05 Steel Rules 1x 47, 1 x 10", measuring ins BP820 8 7494 £1.00
and rmm. 2for £1.00 BP821 8 7495 £1.00
VPBY 2m/ft steol tape moosue. | Ags EP822 B 749 100 INDICATORS
plastic case. Autopush retum. ipfi ;
Pu tum £1.75 BPE28 5 24141 £1.00 fode ity De'scnphon Price
Hacksaw BPB29 : 24151 2100 12::,4 5 T / LES Bulbs 6V 0.36W.  £1.00
VP406 Junior hacksaw and 3 blades + Hobby BPB30 8 74153 TP e Sy ATl R e
; . 536 5 T1%LESBulbs 14V0.75W. £1.00
knife and 2 blades. £1.00 BP831 8 74155 g1.00 20 :
BPE32 8 24156 £1.00 4 5  MESRound 12V 2.2w. £1.00
ing bezel.
VP410 18 pc Hex Wiench keys. zes in BP834 8 74160 0K S eRod ,
et pc keys. AF 5|z§1s 513 BP835 8 74161 £1.00 High quality black plastic
' ¥ BP836 8 74164 £1.00 ‘g”r;hn:?gssgd GDe"f&lff-
Pliers, Snips & Cufters BPB37 8 74165 e e A g
2 = BP840 8 74174 00 oo 3mm LED. ‘ £1.00
VPA7A Minicture 4° adjustable wrench. 8841 8 74175 £1.00 S e AT s
rged alloy steel, £2.25 BP842 5 74181 £1.00 LEREN :
VP17 6" adjustable wiench.  Forged allioy BP843 8 74182 S ST e e e
steel. " gpsn BP8A4 8 74191 £1.00 Rl S SInS) :
el , BR84S 8 74193 £1.00 : 220mm tong wires. £1.00
VP415 5" grip tocking pliers. £3.00 ppgag 8 24195 £1.00 VP579 3. Panel mounting 3mm
VP414 End Action Stripping Pliers, adjustable BPB47 8 74196 £1.00 S SR Nome
jows. £100 BPBAB 8 74197 B0 SPESE ;‘2‘;’5’5 S 00
VP221 Miniature Lona. i BPB4Y 8 74199 £1.00 ¢
. o S N £1.55 gogsg 10 74511 £100 PackNo @iy Description “Brice
Snipe &Combindtion Pliers.  5° red insuiated ppgs2 10 741520 £1.00 VP29 30 Assorted volt Zeners,
handies. £4.50 ppgs3 10 741526 £1.00 50mW-2W. £1.00
VPA12 Crimping Fliers, Wire Strippdrs ond Bolt BP854 10 - 741833 £1.00 VP30 10 Assorted volt Zeners,
Cutters. £200 BP85S é 741542 £1.00 10W coded. £1.00
VPS71 4% pliers. - BPB5& 8 741855 £1.00 VP31 10 5A SCRsTO66, 50-400V,
hé’n T c105 BPBS7 8 74573 £1.00 T £1.00
b 3 , 7Y Bpesg 8 741574 £100 VP32 20 3ASCRsTO46, up to 400V,
VP50 4"end nippers. Blue insuiated BP85% 8 741576 £1.00 coded. £1.00
handles. £1.95 gpgep & 741593 £1.00 VP33 100 Silicon Diodes like IN4148, £1.00
VPA18 8" fin snips.  Hardened steel spring BP861 8 740595 £1.00 VP34 200 Silicon Diodes like
joint. 200 BPB&2 6 7415122 £1.00 OAZ00/BAX13-16,40V. 100
BPB63 6 7415148 £100 VP35 50 1AINJDOC Diodes all good
TGRS BPBOS 8 745173 1007 Voo SO o e A
‘ r 3 . Ol HICON ReCTmers
ZPQT'B Watchmakers  Screwdriver 9 5;’; BPBG 6 7415221 £1.00 1A-10A mixed volfs. £1.00
BICCES VP14% 40  INACO2 Silicon Rectifiers 1A
VPA25 7 pc high qualify screwdriver set. £8.00 BPB&8 & 7415275 £1.00 100V preformed pitch. £1.00
VPA26 7 pc high quality screwdriver set BPB?O 8 7415279 £1.00  vpP184 3 4A400VTriacs plostic. £1.00
1000V. £12.50 BR870 é 74LS393 £1.00 VP187 10 SCRs 800mA 200V,
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2N5064 plastic TO2. £1.00
VP194 50 OA91 point confact

germanium diodes

uncoded. £1.00
VP195 50 ©OA47 gold bondedgermanium

Diodes uncoded. £1.00
WP196 50 ©OA70-79 detector germanium

Diodes. £1.00
VP197 50 OARQ0 type germanium Diode

uncoded. £1.00
VP198 40 BA248 Silicon Diode 350V

2A fast recovery. £1.00
VP222 20 3Astud Rectifiers,

50-400V assorted. £1.00
VP264 4 3A 400V Bridge Rectifiers. £1.00
VP265 25 OA10germanium Diodes. £1.00
VP274 12 SCRs(Thyristors) 1A

100-400v TO39. £1.00
VP275 3 5A 400V SCRs.

TO220, IC106D. £1.00
VP276 5  SCRsstandard type 5-16A

to 400Vv. £1.00
VP277 4 Triacs 2A 400V TO39. £1.00
VP278 4  6A 1000V plastic Silicon

Rectifiers. £1.00

MISCELLANEOUS

VP872 4 channel light sequencer, chassis
version. PCB 143 x 41mm ready assembled for
immediafte use. Takes up to 200 watts per
channel. 4 mode seffings. Variable speed
confrol. Each channel individually fused. Just
wire in lamps and mains to connector blocks
on PCB. £12.95
VP873 Wireless Babyphone. Small PCB
55x20mm contains ready built transmitter
operating from 88-108MHz. Operates from PP3
battery. £7.95

VP875 Speaker terminal. Pax pane!
60 x 20mm has phono socket and 2 screws.
FC52mm Pack of 4 £1.00

ZON X-81 SOUND UNIT

The ZON X-81 sound unit is completely
seif-contained and especially designed for use
with the ZX-81. It just plugs in: no dismantling
or soldefing.

No power pack. batteries. leads or othér extras.

Manual Volume Control on panel = ample
volume from built-in loudspeaker.

Standard 7X-81 - 16K Rampack or printer can
be plugged into ZON X-81 Sound Unit without
affecting normal ZX-81 operation.

Huge range of possible sounds for games
or: Music, Helicopters, Sci-Fi, Space Invaders.
Explosions, Gunshots, Drums, Planes, Lasers,
Crgans, Bells, Tunes, Chords, etc. or whatever
you devise!

Uses 3-channel sound chip giving programme
control of pitch, volume of tones and noise, all
with envelope control.

Easily added to existing games or programmes
using a few simple "BASIC’ lines.

Full instructions with many exampies of how to
obtain effects and the programmes, supplied.

Fully guaranteed. £9.95

LOPT TESTER

Dynamic Line Output Transformer Tester.  This
invaluable piece of test equipment will allow
an engineer to fest LOPTs under working
conditions. it has been designed by a v
engineer with 30 years experience and is
both simple to use and effective. Mains
operation. £19.95

Tool Sets

VP514 6 pc min. screwdriver set, crosspoint 2.4;
3mm: fiat 1.4; 2.4; 3rmm. £165
VP513 & pc min. screwdriver seft, sizes 1.4; 1.8;
2 24 3; 3.8mm. £1.65

VP512 5 pc min. fool set, 3 hex key wrenches;
2 crosspoint sCrewdrivers. £1.75

VP511 5 pc min. wiench set, sizés 4; 4.5; 5;
5.5 6mm. £1.75

VP510 & pc min. nut driver set, sizes 3; 3.5; 4;
4.5; 5rmm. £1.75

VP490 41 pc Tbar socket driver bits set.  High
quality steel set consists of:

1 pe T-barmagnetic driver handle.

3 pc Phillips bits, Nos 1, 2& 3

4 pc Slotted bits, Nos 3-4, 6-8, 8-10, & 10-12.

4 pe Allen bits, Nos ¥z ¥s 932 & Yaa.

2 pc Square Recess bifs, Nos R1 & R2. -

6 pc Torx Bits, Nos T-10; 15; 20; 25; 30 & 40,

9 pc Metric Sockets. 5 & 7: 8 9 10 11: 12 &
13mm.

9 pc SAE sockets ¥1s” Ya2” "
e Y7,

1pc Y~ Socket adaptor.

1 pc Bit adaptor.

1 pc 90° Offset adaptor.
Housed in matt steel box “40 tools in 1

Yo" F1e” War” Y

box. £9.95
Wirestriopers
VP573  Wirestrippers with adjustable
stop for 12-26g. £1.20

WIRE & FLEX
Pock No @ity Description Price
VP17 50 Metres PVC single strand

wire, mixed colours. £1.00
VP18 30  Metres PVC multi stfrand

wire, mixed colours. £1.00
VP19 40 Metres PVC single/multi strand

wire, mixed colours. £1.00

BATTERIES & CAGES

VP178 5  Assorted battery holders &

clips, PP3/9. AA/D. efc.

Battery cage to take

10°AA" cells. Uses PP3

connector,

Battery cage to take

1% AN cell.

Solder tags.

Battery cage to take

4°AA cells, 2 each side

inline.

AANi-cad Batteries 1.25V

500mAh CR MA.

2 C-HP11 Ni-cad Batteries

_ rechargeable.

2 D-HP2Ni-cad Batteries,
rechargeable. £4.00

VPR12 Large battery clips with insulated red

and black handles. Rated 30A.  Overall length

75mm. Per pair 75p.

VP13 Gun type probes - pull on lever to open

jow. Takes dmm plugs. Red and black.

Per pair £1.95

£1.00
VP04 2
£7:00
VPO0S5

£1.00
205
£1.00
VP238 4
£4.00
VP239

£3.50
VP240,

MICS, SPEAKERS, EARPIECES
1338 2  Crystal mic insert

23mm dia x 12mm £1.00

Magnetfic mic holder for
CB mic. £1.00
2" dia speaker, 8R0.3W  £1.00
2" dia speaker 80R 0.3W £1.00
4" dia high power
speaker for bass
applications. Frequency
range 50-8000Hz. max
power 20W 8R.

8" 8R speaker, max 12W.
60-15000Hz.

8¢ eampiece, magnetic,
2.5mm plug.

8¢ eampiece, magnetic,
3.5mm plug.

9" % 6" eliiptical 8¢ 10W
RMS speaker. Freqres
60-10000Hz. Gauss 10000.
Centre HF cone. £4.50
2.258" fransducer waterproof
speaker. Polyester film
diaphragm. Moisture
resistant, 82 300mW RMS
freq res 20-20000Hz.

CASSETIES ETC
VP232 1 Cassette head cleaner/
demagnetizerin case. €200
0 C90Cassette tape.
2x 45 minute, low noise. £6.00

FUSES/HOLDERS
VP176 30 Fuses 20mmand 1.25" glass,

VPRO9? 1
1918 1
VPRI10 1

£9.95
VP11 1

£7.95
VP25 1

£0.25
VP526 1

£0.25
VF260 1

VP260A 1

£1.00

VP230

assorted vatues. £1.00
BUZZERS, SIRENS
VP107 1 Piezo buzzer

miniature, 12V. £1.25
VP83 Electronic buzzer

6V 25mA. £0.95
VP84 4 Electronic buzzer

9V 25mA. £0.95
VP85 1  Hectionic buzzer

12V 25mA £095
CONNECTORS
PackNo @ty Description Price’
2.5mm Jack
1696 Saeid 5mm Metal screened

jack plug £1.00
1706 5  2.5mm Blackplastic

;cck plug £1.00
1676 4 25mm In-line jack

socket £1-0
3.5mm Jack

1746A 2 3.5mm Metal sterec plug  £1.00
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1628 5  3.5mm Chassis mounting
socket, enclosed £1.00

1664 3 %" socket. Mono 1736 ‘1 Pane! mounting.
1677 4 35mm Indine socket switche?d. Panel ! z 3pin XLR plug. £1.00
Black plastic. £1.00 mouniing. Black Plastic. £1.00 1737 Panel mounting.

3 pin XLR plug. £1.00

L

1701 2 Y sterso Jack Plug.
Metal: screened. £1.50

1669 3 W"socket Stereo
switched. Panel
mounting. Black Plastic. £1.00

1669A 4 %" socket. Stereo

1707 4 T sterec Jack Piug. switched. Panel
Black plastic. . Black e, |
ack plastic. £1.50 mounting. Black Plastic. £1.00 1689 6 2pinDIN plug. £1.00
1689A 6 2 pin DINspeaker plug,
@Ew w single piece. £1.00
= S : ; 9691 4  4pin DINplug. £1.00
1707A 3 %" high quality plastic 1693 4 5 ;in DIN r‘.Ijaog} plug. £1.00
stercoplugwithcord grip. £1.50 1665 2 % socket. Builtin DPDT 1694 4 5pin Domino’ plug. £1.00
switch for headphones. 1627 3 7pinDINplug. £1.00
Sterec. £1.00 1673A 3 4pinDINin-inesocket. £1.00
= / in DIN 240°
1678A 4 %" highquality plastic Gy - e %5;:eDs§c2ke2. '£1.00
mono plug with cord grip. £1.50 1655 4 5pin DIN 240° socket. )
Chassis mounting. £700
UHF
1660 8  Panel mounting phono
1678 3 %" mono in-line socket. socket with plastic
Black plastic. £1.00 surround. £1.00
| (t (l | . 1660A 4 Panel phono socket single 1747 2 SO239SH chassis .
\ LA =S \ 5 hole mounting. £1.00 mounting socket single
hole fixing. £1.00

1679 2 %" monoindine socket.
Metal. £1.00 . ‘

1688 3  In-line phono sccket. -
Metal screened. £1.00

1680 ~ 3. " stereoin-fine socket. 1718 2  PL259 double ended

Black plastic. ). £1.00 & ; line connector. 2 sockets
7 7 = back to back. £1.50
(( (((\ (€€( 1687 6 In-line phono socket. 1720 5  PL259 reducer for
1681 2 Y% stereo et Plasfic in assorted colours. £1.00 PL259 plug. S0

Metal. £1.50

1708 2 In-line phono plug. .
‘ e Metfal screened. £1.00 = —
Lo 1721 2 Rightanglecouplerfor
1658 3 %" socket. Mono switched. . PL259 and SO239. -£1.50

Panel mounting. Metal.  £1.00

1666 3  Caraqerial chassis
mounting socket. Metfal. £1.00
1703 2  Caraerial plug. £1.00

1722 il T-Adaptor. 2 x PL259
sockets to 1 % PL259 plug. £4.50

1659 2 Y socket.
Sterec unswitched. y
Panel mounting. Metal. £1.00 1640 6  Ammsocket. Black. £1.00 1760 2  TNCplug. £1.00
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Double end line

1723 2
connector. 2 xPL259 1638
plugs back to back. €1.50
1732 1  BNC line socket. £1.50
1639
1641
1759 9 IDC amphenc| connectors.
36 way plug. £2.00
DC Power
1642
1644 3  25mmICin-line plug.  £1.00
1645 3 3 1mmDCindineplug. £1.00
1646 3 21AmmDCinline plug. £1.00
1741 2 35mm piug to
phono socket. £1.00
ik 1643
G-r;_—
1744 2 25mmplugto
3.5rmm socket. £1.00
GE-
1764 2 3.5mm meno plug to 1667
3.5mm stereo socket. £1.00
1711
B T
1779 1 47 mono plug to
2 x %" mono socket. €1.50
Power 1713
VP226
VP227
VP484
1630 2 3 pole mains outiet. VP485
6A 250V Panel
mounting socket. £1.50 wp48s
1632 2 2 pole mains outlet.
6A 250V Panel
mounting socket. £1.50

3

3

Mains inlet.
3 pin EEC Panel mounting

plug. 6A 250V. £1.00

3 pln right angled inHine

Bulgin socket. £1.50

6 pole Bulgin in-line
sockef, mains connector. €1.50

6 pole Chassis mounting
plug. Bulgin mains inlet

fits 1641, £1.50
.
3 pole Chassis mounting
£1.50

Bulgin plug.

2 pin AC mains socket.
USA type panel mounting. £1.00

2 pin USA type flat pin
plug. Plastic. £1.00
cassefte mains in-ine
socket in black plastic
with guide. £1.00

DIN chassis sockets metal 2-8
pin 180° 240° 360" mixed.£2.50
DIN in-line sockets plastic 2-8
pin 180° 240° 360° mixed. £2.50
Pair line socket and chassis
plug Euro style 6A 250Vac. £1.00
Scart plug. 21 way Eurc
Video plug. £1.00
2 x 23 way edge connector
and matching PC board,
blanked atpin 3 as for ZXa81,
etc. £1.00

THIS PAGE

LEADS & TELEPHONE
ACCESSORIES

VP300 10m Speaker lead, 2 pin DIN
socket. £1.00

VP301 2m video lead coax socket - coox
socket + 2 adapiors. £1.20
VP302 3m 4 core cable individually screened
5 pin DIN piug - 5 pin DIN plug. £1.80
VP303 TV extension lead. Coax plug - coax
plug. white. £1.00
VP304 1.5m 4 core cable individually
screened 5 pin DIN plug - tinned open
end. £1.00
VP305 1.5m cabile 5 pin DIN plug - 3.5mm jack
plug pin 1 & 4 connection. £1.00
VP306 2m typewriter/calculator lead 3 pin
plug. angled Eurcpean IEC configuration, 6A

250vac. 2forg2.00
VP307 &0cm patch lead, PL259 plug - PL259
plug. £1.00
VP308 1.2m paich lead, PL259 plug - PL259
plug. £1.50
VP309 12m lead, 4 phono plugs - 4 phono
plugs. £1.50

VP310 20cm lead 2 x 2 pin DIN plug - stereo
in-line jack socket. €1.00
VP311 2m lead, scart plug - § pin DIN plug
and 2 BNC plugs. £6.00
VP312 1.2m video lead. BNC plug - phono
plug. £1.50
VP313 3m headphone lead, 3.5mm jack plug
- 3.5mm jack socket. £1.00
VP314 2m coax lead, BNC plug - BNC plug

750 £3.00
VP315 2m coax lead, BNC plug - UHF plu
70Q. £3.00
LEADS & CABLE
Code Qty Description Price
397 im 2 core oval mains
cable. 2.5A. 25p/m
VP3D1A 1 Phono plug to coax plug
lead 2m long £1.00
366 1 Enamelled copper wire
38swg., 20z reel. €1.20
383 1 Tinned copper wire 16swg.
4oz reel. €1.70
382 1 Tinned copper wire 485wy,
4cz 1eel. £€1.70
SWITCHES & RELAYS
Code Qfy Description Price
1991A 1 Calculaior keypad 24 way
+ data matrix output. £2.00
1973 5  Min slide switch DPCT. £1.00
1974 4 DPDT slide switch. £1.00
1965 2  Ip12wayrctary switch.  £1.00
1965A 1 Rotary switch, 25rmm diaq,
S wafers. 1p 12 way each. £2.00
1962 2  Minlafching push button
3A SPST, red top. £1.50
1963 2  Min latching push button
3ASPDT, red top. £1.50
1995 1 Heavy duty push - foot
~ acticn A DPOT. £2.50
VP174 ) DIL switches 1 & 2 way siide,
v 6 way SPST, assorted. £1.00
VP114 A4 Coax Antenna Switch.
3 way. £4.75
VP115 1 High pass filter/suppressor
CB/TV.
VP281 4 PlugHin relays, mixed volts,
etc. £1.00




27 Park Rd. Southcme’ron SO1 318
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Al one off and pack prices INCLUDE V.A.T. Qiy. prices do not. ¥.a

X: 236307

1/3rd OFF ALL ITEMS ON THIS PAGE

HARDWARE () Knobs (all for %" spindles)
(o) Fosteners (steel) Code @iy Description Price
Code &ty Description Price 1101 4 Bl_cck plgsﬁc knob
839 25 1'OBAcheeseheadscrews 95p with calibrated metal skirt.
840 25 ‘%" OBAcheeseheadscrews 75p --30mm dia % 18mm high. £1.00
842 25 1"2BAcheessheadscrews 70p 1109 3 Asabove, but
843 25 %" 2BAcheeseheadscrews 55p 28mm dia x 16mm high. £1.00
844 25 ' 2BAcheessheadscrews 65p 1H11 3 Similar fo above
847 25 Y." 4BAcheeseheadscrews 35p without black Inkay
848 25 1" 6BAcheesehead screws  S50p 24mm dia x 17mm high. £1.00
850 25 Y“6BAcheessheadscrews 30p 1113 4 Matches 1101, but
863 25 %" BBAcheeseheadscrews d40p with indicator line. £1.00
854 25 %" BBAcheessheadscrews 35p 1115 6 Pointer knob with skirt.
865 25 B8BAnutls 30p Black plastic silver insert.
859 25 OBAwashers 15p ) 22rmm dia x 14mm high. £1.00
860 25 2BAwashers 15p 1715A 10  Slider 19 x 13 x 13mm.
861 25 A4BAwashers 15p 4rnm slot. £1.00
866 25 B8BAwashers 15p VP474 12 Slider Pots knobs.
851 25 OBAsoldertags a5p biack/chrome, push fit.  £1.00
854 25 OBAsoldertags 35p
(d) Cases ;
(o) Heatsinks Code @iy D'clescri!prion e _ Price
Code Qty Description Price. 161 1 4" x2¥%" x 14" aluminium
873A 3 TO3black finned box. 102x57 x38mm. £1.30
sink 46 % 46 % 20mm g100 105 1 77%x5"x2%" aluminium
877 10 TO18Biack push . > DK LS eI 5270
£ 66 T 8" x6"x 3" aluminium
3 GG gnin £1.00 box. 203x 152 % 76mm. £3.50
VP42 10 Black heatsinks fit TO3 : 3
and 10220 dilled. SHO0M N,
VP43 4 Powerfin heatsinks 2 x TO3, {&) Miscellaneous
2 x TObb. g£100 Code Qfy Description Price
VP44 15 Assorted heatsinks TO1: 2 . Solder -3 yds of 22g solder
TO3; TO5; TO18; T0220. £1.00 in handy dispenser. £1.00
=
I’hsfe Uansistors 816 PAN  ohsERE-— it BD19§ 50 050 CV7001 134 oc70 500 015
3tBi-Pak’s stock, Offers  angogs 15 80206 25 020 GCV7086 25§ OCP71 1700 017
arainvited for teseun-  2N6289 104 0.2 BpD208 55 020 CVIBAd 50 oc7z 208 015
3 “BHGIO—H——— gDp235 100 015 CV7rIs 197 oc73 400 018
BDz36 200 0.36 CV9507 1000 oc7s 200 0.15
Type Gty 100+ o012 25 BDZ3® 600 0.8 GV9507 2000 OC75N 470 015
MEYE S50 030 25013 m 80240 500 017 CV9790 950 OC76 11580 0.15
TR TG 07 e o S s R O o Wt Ty
MN7IB 8942 010 osymp 53 300 sp3tz 145 0417 L@bess—4r — $30 OCB2 530 0415
726 6500 045 53¢ g7 300 mps08 400 037 FBD223 47 020 OC200 600 180
743 532 - 015 p5305 343 300 BDEOY  $27 gt —  RACAIS083100  1.00
2Ng14 200 070 55334 a5 300 BDISAO 10 LI e
gNges 161 007 ogapip 4087 BDISSO 10 o TiP23C B0 Q.12
2N1131 500 0.3? 258894 100 BD2550 10 —HR 00— TIP30A 1470 012
I S2 435 g'so 5 BETBES 400 TIP30E 1354 0.2
Midss 20 0% AGHI—Ie—6ao- 8RN0 476 D10 MC7724 78 TIP3C 560 0.12
21619 12 ACi2l 29000 010 pBFXeg 250 010 MEN20 12000 TIP32E 95 0.2
@N203 350 g"a ACI20 70 010 BFxs5 155 010 MPSADS 2273 007 TIP3GA 102 0.2
A2z 220 028 aAGialK 300 012 BFXe7 B7 010 MPSASS 20750 007 TIPE28 96
aNz218 758 010 apyzek 200 012 pFi1g 160 0.9 MJE3MD 595 015 TS9O 4000 0.07
2N221BA 656 010 acipy 250 094 -BRHSE-<FEB=— 008 MJES21 97 028 TPl 22 020
2N2219A 133 0.10 ACIBIK 190 0.16 BF153 1724 009 NJ4DD 140 030 TIP11Z2 55 Q.20
2N2220 500 008 acqps 490 0.6 BF159 2565 0.0 MJS000 2 NPT 42 020
2NZ221 740 008  a;qgymr 100 009  BFIG0 6460 0.0 TP126 15 020
P e "
AGHE—H-— 030 BFIS1 840 012 ©OC4l 81 0.15
2N2368 374 009 apann  gop 020 BF186 155 012 OC4z 2245 045 ZFxE04 64— 0:08
a4t 287 040 aFnE 650 030 BF25t 3000 040 OCaz 835 015  NOTE: PRICES
2412 517 019 apy4g gso 030 BFRS5 1178 0.1%  OC45 145 0.5 EXCLUDE VAT
ZN2711 3170 008 gy a9 030 BF25T 541 0.2
2N2004A 680 010 agy75 TS U BSBAR—ERE—OE
N2004 1115 0.09
INDS0GA 5000 010 -BE—pep—sne= DF355 2260 0.2
e e s IR M B S
e i RS e oo
2N3011 895 Q.OQ BoA——G0G—6-85— ! "
2N3134 1800 0.85 BCI57 13500 005 %
2N3416 96 0.09 BCI159 11600 005 :;?:g g 20
3708 592 003 -BEHBIG—466-—886- o0 oo g0
oNI710 3223 003 -BEHE—a6e—a98-
a711 3858 003 BCITIB 2005 003 CoNee——R6e——f-o
BFXY86 155 Q10
2N3789 25 BCI76 106 009 :
aM3203—<+—— —  BC178 188 009 Srag 877 3 DY
a2 oo Ol DG 101 125 0 (e e R
2N4061 480 003 BC186 1920 005 g::gg 32
34305 pR e -BGU—EI——03
2N4901 10 040 BCZ212 12t 0.20 BRYSD 37?,, G
2N4911 23 080 BC321 3% 003 B +0A- ’G'-"P_r
2N4914 9 SV 5D TERR o0l Bl DGR it St G
2N4315 44 0.45 BD180 400 020
2NS295 2030 0.48 BD8S 300 030

DATA BOOK

BPX6 Excellent value TIL data book,  Includes
H L S &LS A5 fomatf 116 pages. giving
mechanical data. Interchangeability Guide,
Function Selection Guide. and pin oufs of TIL
from 7400-74670. As this was published some
years ago. the very latest types do not appear,
out at the price, this book offers superb value.

CHCC T A . ORIy £1.50
TRANSFORMERS

(All have mains primary)
Code &ty Description Price
2036 1 017V 250mA £2.30
2034 1  035v17A £4.90
2042 1  025V2A £4.40
2035 1 0-55V2A £8.95
2043A 1 20-0-20v 500mA £3.80
2031 1 0:19-25-33-40-50v 500mA £7.50
2032 1 0-19-25-33-40-50V 1A £9.30
2038 1  Miniature driver, Prirnary

20k Secondary 2k CT £1.20

BULK PACKS FOR LARGE USERS

(See retevant pack numbers for full details of

contents.)
VP4 ‘Resistors 20,000 £35
VP2 Pre-formed resistors 20,000 £35
VP10 Polyester Caps 10,000 £50
VP11 Electrolytics 10.000 £80
VP200 OCM 5,000 £70
VP145  Assorted Pofs 1,000 £50
VP42 Hedatsinks 1.000 £50
VP224A 74 Seriesinc LS - gates &

complex iogic., all new

in tubes. 1,000 £60
CLEARANCE OF CAPACITORS
AND PRESEIS
C280 POLYESTER CAPACITORS.

All new and boxed. 250V working. Somples
free on request.

Value 100 1000
5.6nF 02 015
10nF 02 015
12nF 02 015
15nF 02 015
18nF .02 015
27nf .02 015
39nF 02 015
68nF 02 .015
82nfF .02 015
120nF .03 .02
150nF .03 .02
180nF .03 02
330nF .04 03
390nF .04 .03
ELECTROLYTICS, axial leads.

Value 100 1000
10uF 160V 03 .02
47 uF 16V 03 02
22pF 16V .C4 83
PRESETS

100R V AB .03 02
220R VAB 03 02
1K V AB 03 02
AKT7 V AB 03 02
47K VAB 03 02
47K V Piher 04 .03
47K HAB 03 .02
47K H Piher 04 03
47K M AB 03 02

We also have large quantities of many values
of pots, especially switched and dual types
which we are clearing at 10p each.
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! All one off and pack prices INCLUDEV.A.T. Qty. prices do not.

27 Park Rd. Southampton SO1 31B
Tel: 0703 236343 ax: 236307

LOGIC PROBE

Suitable for displaying the logic state of each gate of TTL.
CMOS etc. Logic slate displayed in light and sound. Pulse
enlargement capability aliows pulse detection down o 25hs:
Supplied with comprehensive instruction manual
Order Code Y132

SPECIAL PRICE

£8.8%

Input Z: IM.

Threshholds: Hi 70% Vee: Lo 30% Vee

(MICROPHONE
M9 Adastra general purpose mic
with stand. Omni directional, 500R.
Freq Res. 100-8000Hz. Sensitivity
76dBx4dB. To clear at

Max input freq: 20MHZ [ [

Working voltage: 4-16V

AMPLIFIED SPEAKER SYS'I'EM

Order Code [
A179P !
\Quiput Power  2x2W|
Freq. Res. 50-12kHz
Speakers  2x2Y"
Size {fokded)
107x51x70mm
SUPER
VALUE?
Foldable, designed to give portable radios, casseltes or
CD players a high quality boosted sound output. Amp can
be swilched in or out. Powered by 4xAA cells or external

supply (neither included)
$£5.95

9 BAND BADIO REGEWER'

Order Code B118C |

Frequency Coverage:
Fif 87.5-108.5MHz
MW 522-1620kHz

LW 150-281kHz

SW1 4.5-5.1MHz
SW2 5.82-6 2MH2
SW3 7.1-7. 5MHz
SW4 5.45-9.9MH2

SWS5 11.45-11,95MHz
SW6 17.45-18.06MHz
Uses 2xAA balls

Size 170x60x30mm

Compact receiver covering FM, MW, LW and 6 SW bands
(19, 25, 31, 41, 49 & 60m). Built in ferrite rod + telescopic

aerial. Tuning LED, earphone skt.£1 2 95

OUR PRICE
Amm.lﬂsnmlvnrlm AERIAL

PRI E
Order Code T143A

| Dish can be rotated to pick up
best signal, then boosted using
built in amp with gain control -
can also be used with external
| | aerial.

L {CE

20dB VHF; 30dB UHF

GainiGontrol-n. o e s 0-30d8
Max Quput level................. 100dBuvV
Boweriss I o Tt 12V DC
(SizeR - wa 2 340x220x110mm

£9.95
£8.95

SALE
PRIGE

LANGUAGES FOR E 2

15040 ltalian
15062 Portugese

25064 Russian
90 minute tape + 32 page
andbook for each language

HARDWARE

11834 4RA solder fags 1000 £3
1592 Yellow tape 3mmxé4m 5/£1
11440 Screws 4x8mm 1000/£1
12170 Veropins DS fer 0.15 1000/£1
12333 Ceramic beads 3.4mm od 400/£1
12335 Stand offs 24mm, 3.5mm thread 12/£1
12336 Stand offs 11mm, 2.5mm thread 20/€1
12337 Screws 6BAx12mm pozi/pan 1000/E

Star Buy !!

Great spec. at a low, low price!
\ =

SALE
PIRIGE
Y136C INSULATION TEST UNIT.
Intended for use with the M260 and

M266 clamp ammeters, but now they are B¥ "}d
no longer avaifable - however instructions
are included to use with almost any ,

digital meter ey

Original E

Seling ;

Price £45+ 1 1 '

500Vdc snsulation lest unit designed for use with the M260 [¥1368) and M266
[Y136A) d|gnal clamp ammeters. Unit plugs directly into the meter sockets.
Insulation resistance readings directly on clamp meter dispiay. Complete with
leads. instruction manual, battery and carrying case.
...................................... 500Vdc
............................... 100k-20MQ1 £2%

10MO-1999M0 +4%
...................... S0 x 70 x SOmm

CONNECTORS

1042 2 pin DIN spkr skt 50/£1
2598 PC IEC skt 3/£1
11987 75R conn 3/£1

12055 8pin DIN skt 12/£1
72021 BNC 3/£2
1714 5pin DIN 240 -
box of 34 £1.00
12504 PS2 k/b adaptor £

Star Buy 74 '

Measunng vollage
Measuring ranges

Baltenies 4 x AA {supplied) Dims

=S AL.E
PRIGE
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_________ORDERFORM 93 SALE ST Y W)
Send your - Customer No: ... T erDate,
order to:
G“EMLD Name:: .o TR Ml e ik o Bl P .
Address: ....... feseaBaivasnpga s vnsareinaiiariern T I R e
ELECTRONIC
COMPONENTS RERE, Ty rleAsankiis gy WERR I e T s L0 et W
............................................ mitisimascassvenssvconiBranacunaaveiy
27 Park Road, Southampton,SO1 3TB| ... ... ..Postcode ............ e
(A different postcode is correctly sho_wn on reply paid enveIOpeg)l = _ _
OFFIGE | ORDER QTY |No of Description Price £ p
USE L CODE- | Packs] St ie R =
: i ﬁérgcun List Subscription Service - see che 47 UK/BFPO inc Post | £6.00
29999 : Qur next 12 lists with reply paid envelope Overseas inc Post | £12.00
UK/BFPO inc Post| £2.00
1 994 satalogue st Overseas inc Post | £4.00
e
= : = o |
7 ] | Continue on piam paper if necessary EC CUStomefS dO NQIﬁdEdUCt VATI
1 IMPORTANT: Pleasefill in the following mformatlon . Thank you Standarc*l £ 3 E o o
1. Did you receive this Catalogue (TFick all that apply): Posiage t -
[] with your previous order [ Unsolicited (] As a Bargain list subscriber ggit"f;‘\t,qray | £9.50
O with Everyday Electronics [J] With ETI 0 with Elektor
[ with Television [] Other (Please state how) [ With Practical Wireless el T
2. Please let us know if you want this order: Deduct Gr
[ Sent as soon as possible with a credit note for any parts out of stock;
[ Sent as soon ag possible with any out of stock items to follow: (only if value over £10}; TOTAL
Held for expected deliveries forupto ........ days (state how long); * UK/BFPO only. O’Seas extfa
miGther(please!s pecify) e S S M Ay o S T e I'Maintand.UKiohly

3. Have you ordered fromus before? YES 00 NO UJ Areyou aiready a Bargam List Subscriber? YES O NO I
4. Please tick method of payment: Cheque 00 PO [ Cash O CreditCard O Other O
Ciedit Card No (Visa/ACCESS/COMMEBEE) ...eiuviiiiiri e oot s s et e . S ... ExDate ... 8 T A e

{i! ordaring By credit card, only goods supplied will be charged, on the date of despatch) SIGNED e o LS Neeer sbrrm brodledoo i o mrabatie

CASH B/T G/V ST
]P: D: R ’ .

Alb-orders are accepted tnder our terms and conditions on page 162 of our 1993 catalogue. A copy of this page will be sent on receipt of an SAE
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GREENWELD Tel: 0703 236363 Fax: 236307

-1 All one off and pack prices INCLUDE V.A.T. Qty. prices do not.
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Sale pricas for items from  Sale Prices for items from

Bargain List 85 Bargain List 90 CATALOGUE 4 : : . .
{Yellow Pages) (Green Pages) Sl sl W$ b:y surplus ?;OCR for cash!
z5 75201 2/1 5 All half price P9 10% OFF Retail piice 0 keep our wide range of
24100 £1.00 6 All hai price P10-17 10% OFF customers happy, we
Z2819 £1.00 zZ7 il half price P18-33 10
75435 £1.50 Z8 All half price P34-38 10% OFF constantly need to procure
25437 £9.95 29 Al half price P39-42 10% 8§§ more goods. We'll consider not
z8 All haif price ra v All half price P43-44 10% .
except TI20A  Zi1 Al half price P48-S4 10% OFF just electronic components and
Z9 All half price Z12 All halt price P69-74 5% OF i
Zio Ali half price Zi3 All half price P75-76 10% OFF e equmen.t' but hardv{are,
Zi1 All half price 214 Al hal: price P77 10% 8FF Retail price tools, S"’OﬂOl’lBl’y, modelhng
Zi2 All half price Z15 All half price P79-84 10% OFF 5
Z13 BP701Less 10% except g1 2g/5\ P89-91 5% 8FF b9°:ds- ﬁhofographlc and
Mags no discount  Z17 (3] 14. P92-93 5% OFF 0oks. H
K693  £3.95 RW62 £14.95 P94-99 5% OFF $. All goods rr!l{sf be in
Rest half price 25491 -4 £3.95  P116-7 10%OOFF reasonable quantities and
for packs &1-offs. ALL4 £12.00 P122-5 5% OFF . ) . n
Z14 Al half price 24357 £12.95 P33 _ 5% OFF 5“:":’"7 for re 5|°|e- Write with
215 All half price 28891 £13.95 P134-7 5% OFF etails. samples g
Z16 All half price Z18 All half price P148-9 10% OFF oael P and pr!ce
225 All half price Z19 Manuals less 25%  P150-5 5% OFF required to: The Managing
226 All half price 220 All half price A i
227  Manuals less25% Z21  BP324/320less10% Director, Greenweld Electronics
Rest half price I\BAP701 Ies‘;ﬁ 10%t Ltd, 27 Park Road,
ags no discoun
. Regl half price - Southampton, SO1 378
Where items are not inciuded,it is because they appear inthis bro€hure, of they are-sold out. - " : ;

Sale prices for items from MAIN

[ Thank you for orderi‘ng from GREENWELD - we abpréciate your custom. This spacé is for any )
suggestions or messages. Please feel free to comment on any aspect of our goods and service

ORDERING INFORMATION

Please usc the order form on page 45. Single prices and packs of components with the price
shown in bold include VAT - bulk or quantity prices exclude VAT which must be added at
17.5% or the current rate. If different. Payment is accepted by cash (sellotape coins to card),
Mint GB postagy ps, PO, cheque, Giro transfer, Transcash, foreign currency bank notes,
Access, Visa and Connect. We also accept book and record tokens for any goods and gift
vouchers from any of the national chain stores. Add postage at the sale rate of £3.00 per order
or £9.50 for next day delivery for any quantity of goods. Next day delivery applies to credit
card and cash orders to UK mainland south of Edinburgh providing the goods required are in
stock. Allow clearance time for large cheques.

Check List for Ordering:

Fill in your Name and Address which must include the postcode

Write order cleazly and legibly and include prices. Don't forget to include postage and packing
charge. Please keep a copy of your order.

If ordering by credit card, ensure all 16 digits (13 for some Visa cards) are written down, and
the expiry date. All credit card transactions are authorised and processed electronically, to
<combat fraud.

If ordering by fax, please include daytime telephone number In case of Hlegibility,

It paying by cheque, please remember to sign it.

Send the completed order to:

Greenweld Electronics
27 Park Road
Southampton

$013TB
United Kingdom

Most orders are despatched within a day or two, but some may be delayed because of
temporary non-availability of goods. If this is going to be more than a week, we will advise
you.

How to contact us:

By Post Use the address above

In Person At the address above

By Phone (0703) 236363 (Ansaphonc outside normal business hours)

By Fax {0703) 236307 (24hrs a day, 365 days a year)

By EMail Compuserve 100014, 1463 (This Is not accessed every day, so if
your order is urgent, please use phone or fax)

By Giro Use a transfer form to send details of your order to us, or pay
by Transcash at any PO. Our account number is 207 9194

RETURNS
We are finding customers are retuming goods that are not faulty; not wanted and/or ordered

incorrectly. Regrettably, we cannot accept any goods without a returns number.

Goods retumed for any other reason (including goods alleged to be faulty but found to be
warking) will carry a 10% handling charge with a minimum of £2, unless being exchanged for
other goods, in which case return post and packing must be paid. Any refunds made will be by
credit card if that was the method of purchase, or by cheque for any other method of payment,

TERMS AND CONDITIONS

Our terms and conditions of trading are shown on page 162 of our 1993 Catalogue. A copy of
this page will be sent on receipt of a self addressed stamped envelope.

OVERSEAS CUSTOMERS: Outside the European Community (including Channel Islands)
deduct VAT. EC customers who can supply their VAT number may also deduct VAT,
otherwise VAT is payable at the UK rate on all orders to member states of the EC. Forelgn
postage rates apply to Eire and Channel Istands.
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1094 CAT/\LOGU_

Be one step ahead! Order your 1994 Catalogue NOW ard be first in the queue when
they are despatched in late September! Next years edition will be bigger ard better
than ever before - many more new lines to cater for our customers’ ever widening
range of interests! Look out for big new additions of video accessories, CD's ard
books! Included will also be our famous Bargain List, containing an amazingly
diverse range of 5urplu5 products - so don't miss out, Order Now. Ard if you want
to be sure of keeping up with our offers, become a Subsciber. Our monthly mailings
contain the GreenwelaFGuardlan, details of our latest purchases with exclusive
offers, deals and competitions. As the UK's biggest supplier of new ard surplus
electronic comporents ard equipment, we have the skills, the manpower ard the
mohey to bring you the best ever dealsl There's a space on the Order Form to
reserve your copy.

Get it from GREENWELD - you krow it makes sensel

The ' 2 | : iy : e
GTeenweldGuardlan ' Thank you for taking the

time fo look through our .
Our monthly newsletter contains technical brochure: this SALE |
articles from Paul Kerman, news of our eg’;ﬁggs?%&%%négﬂff
products and views from customers, and beingincl&ded with :

can be yours for just £6 a year UK, £12

Overseas. Just look what you get by being severaiditiercat

monthly magazines,

a Subscriber: and demand folr son‘r;e
s products will almos
O 1st Class reply paid Order Form certainly outstrip supply.

Because of the
staggered publication
datesit could mean |
that although you may |

0 Special Offers only available to | have onlyjustreceived
Subscribers ' | your copy, stocks of the
more popular items

might well be running
low. Please place your |
order as soon as

- O Latest Bargain Lists, including details of
goods not advertised elsewhere

0 Competitions and Free Gifts

O Priority Service | possible to avoid

disappointment. If you
If you are a modeller or constructor, or are calling in personally. |
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10M$ MULTIMETER

* 3,999 count
resolution

% 40 segments
bargraph

=,

Fadk Ly 4
T T

* Max., min. and
averoge
function

* Ratio
measurement
function

&

'.'-._"' J . -
-l LECAT T TN E Ry

* Error
correction
function

#* Relative
magnitude
function

NORMAL LING PRICE £120!

PBIGE EBQ 9%

Y130 or Y130A [temp probe not included}

AC VOIS i Yor s o o 0-4-40-400-750Vac 1%
BEAV OIS o 0- 400m-4-40—400 1000Vdc +0.5%

2 -‘;A Lk

AGICURe N RIS e N e 0-40m-400-10Aac £2%
DEICUEn it S e sl ¥ 0-40-400m-10Adc 1%
RESISTANEES Ut o enei it 0-400-4k-400k-4M-40MQ +1%
Frequency (Y130 ONLY) ....... 0-10k-65kHz TTL level (5V)
Temperature (Y130A ONLY)................... -50 to 1200°C
DIMS. ..ot st i e - 165 x 78 x 35mm

1 % Diode and continuity test

{ NORMALSELLING PRICE 73

) Y123AC

* 3.75 digit 25mm LCD display (2999 count}
with 40 point borgroph

True RMS measurement

Auto/manual ranging

° 20A ac/dc measurement capability

* Frequency measurement

° Memory mode for relative measurement
* Data hold

° Diode test

° Full averload protection

NORMAL SELLING PRICE £89.95
Previously £39.95

SALE

AC voltage: Auto.................... 0-20-200-700Vac 1%

(Uil - i 0-30-300-700Vac 1%
DC voitage: Auto . .0-200m-2-20-200-1000Vdc +0.7%

Manuatl.......0-300m-3-30-300-1000Vdc +0.7%
ACCClII e TR e T 0-30m-300m-20Aac +1.8%
DEElment eI ko8 s 0-30m-300m-20Adc 1%
Rasistance: Auto ......... 0-200-2k-20k-200k-2M€ +0.8%

Manudi ...0-300-3k-30k-300k-3M-30M€ £0.8%
Crequpncy .................................... 10Hz to 20kHz £0.5%
I EpCE crieen 100 X B5 X 40mMm

P

10MQ Order Code M818B |
* 40 point analogue bargraph display ||
+ 3.75 digit 17mm LCD display ]
% Autoranging voltage and resistance
 High and low frequency ranges

% True RMS AC voltage and curent

+ Data hold switch

+ Built and tested to (EC 348
w Fully shrouded test leads

Previously £34.95

A

Battery, instruction manuol and canying case included.

AN L B e L 0-40-400-750vVac + 1.5%
DC voits ... .0-400m-4-40-400-1000vdc + 0.5%
AL ‘CUment L SR N0 R e |, 0-4m-40m-400m-2-10A ac + 1.5%

'S (ol 0] pP- RPN S IS P 0-4m-40m-400m-2-10A dc + 1.2%
+..0-8k-40k-400k-4M-20MQ + 0.8%
.............. 0-8k-40k-400kHz + 2%
..................................................... 187 x 87 x 34mm

Y123PA

10MQ PROBE MULTIMETER

* 3.5 digit 8mm LCD display
* Fully autoranging

* Display hold facility
% Probe styling

W Auto polarity and zero

Complete with extended probe, tully
shrouded fest leads and vinyt canying wailet

- Prevnousl £19.95
ASivolts: = 25 =

SALE DRICE

Resistance

..0-2-20-200-500vcc + 1.2%

_.0-200m-2-20-200-500VGe + 1.0%
0—200-2k 20k-200k-2M-2M2 + 1 .0% 95

NS s s ..160 x 35 x 20mm.

* 19 ranges

* 3% digit 12mm LCD display
* Signal injector function
* Diode test

* Fuse protection

* Automatic polarity and zero
* Test leads with 4mm piugs

Battery and instruction manual
included.

OUR BEBIGGEST
SELLING INSTRUMENT!

SUPERDEAL PRICE

£16.95

MX190

10M£).

AGLVOltSEARST Nl ~a VR e 0-200-750Vaet1.2%
DCvolts .. ...... 0-200m-2-20-200-1000Vdc +0.8%
DCcurrent . ... .. 0-200u-2m-20m-200m-2Adc+1.0%
Resistance . . .. ..... 0-200-2k-20k-200k-2MN0.8%
Signaf injecior 50Hz square wave.
5V peak 1o peak

..................... 126 % 70 x 24mm

RADIO SCANNERS Send SAE for full
details of our range of high quulll'y
scanners at greul' prlces.
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urement techniques are available within the educational \ =L ] L L —'
sector, in order to focus awareness on a vital area of future =0 i e
economic growth. Such systems do not necessarily need tobe — ~A
so expensive or complex. A specification such as a wave- r 5
length 2am resolution between 250nm and 750nm, with 12 INPUT ‘
bit dynamic range and a spectrum able to be produced in 10 Bom: !
seconds would be a useful starting point - educational Fig.8 Use of a CCD to record four simultaneous spectra: in this I
scientific designers and manufacturers should take note. example each spectrum is mapped to a specific region of the CCD I
surface i
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Fig.9 Typical Quantum efficiency of CCD units. Specific options of back thinning, deep depletion or UV
enhancement can improve performance as indicated.
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A car light failure reminder
by Bob Noyes.

alerts you to the fact, but more oftcn than

not you can be driving around for weeks
without knowing your lights aren’t working properly. And
how many times have you followed a car at night and noticed
that only one tail hight is working, thinking “how dangerous,
I wonder if my lights are OK™? In a perfect world, cveryone
should regularly check their cars out for the basics but it’s not
perfect and a lot of us don’t bother. How nice it would be to
have an audible warning when a tail light failed - it would
bring peace of mind, for as well as increasing safety it would
help you to keep your car ‘legal’.

One of the tail lights on my car failed a couple of months
ago and 1 didn’t know about it until my son spotted it, so |
decided to design a simple circuit - ‘Lumitec’ - to monitor the
power going to the bulbs. A small resistance is inserted into

i mate, did you know one of your brake
lights is out?” It’s good when someone

the power positive wire to the bulb in question and, when the
buib is powered, a small volt drop is experienced across the
resistor. Because of the relatively high currents, this series
resistor is very small. For the brake lamps/indicators, 0.05R
is recommended and for the tail lamps, 0.1R. When in
operation, less than 200mV is dropped across these resistors
so the brightness is not noticcably affccted and the power
dissipation in these series resistors is minimal.

The output can either illuminate an LED or sound a
buzzer, or both. The buzzer is preferable because an LED can
illuminate and not be ncticed, whereas a buzzer attracts
immediate attention.

Fitting And Setting

Because this board is going to work in a car where
condensation can be a problem, the tracks should be cleaned
of flux and sprayed with a PCB lacquer, to protect the copper

HOW IT WORKS

As indicated before, a small value sense resistor is inserted, into the
positive side of the bulb in question. The size of this resistor depsnds
upon the current in the circuit being monitored. The value of the resistor
should be chosen so that when the bulb(s) are on, a voltage of no more
than 200mV is developed across it. To give some indication of values,
here is a table of cuments, powers and so forth.

Brakes
Indicators
Tail Lamps

BULB POWER CURRENT  RESISTOR PD - POWER
WATTS AMPS OHMS  VOLTS WATTS
2x 2 4 0.05 200mv 0.8
2 2 0.05 100mV 0.2
2x5 1 01 100mV 0.1

These valugs are only an indicator, as battery voltages vary
depending upon age, charging rates, efc. and bulbs vary in power
depending upon age and state of wiring, efc..

The current in the amps column is the steady cument if the bulb is
left on, but such bulbs as indicators and brake lights are constantly
switched on and off. When a bulb is cold, its resistance is much lower,
50 a high current pulse fiows until it warms up. This pulse can be several

times the steady state value so, where fixed value resistors are fitted, the
power ratings are much higher than normal. 2.5W wire wound has been used
and no probiems have been experienced.

A 741 op-amp is used as a voltage comparitor, to compare the voftages
either side of the sense resistor. As op-amps do not like sensing at their rail
voltage, both sides of the sense resistor are potentially divided down fo
approx. 1/2V so the sensing is done around 6Y. The +ve side of the sense
resistor is used as the supply for the op-amp, because it cannot be tumed on
alkthe time or it will give an indication thaf the brake lamp bulb has blown when
the brake has not been activated Each of the sense circuits is individually
powered only when the appropriate bulb is powered. The centre of the
potential divider, R4-R5, on the +ve side of the sense resistor R is connected
to pin 2 (inverting input) while a small variable resistor, 1k RV1, is fitted in the
middle of the bulb side potential divider, R2-R3. This will aflow for any
tolerance incompatibilities in R2, R3, R4 and R5 to be cancelled out. The
centre of the preset is taken to Pin 3 of the op amp - the Non-inverting input.
The setting of this variable resistor is critical for the comect operation of the
circuit.

When the circuit is working corectly, the voftage presented at Pin 3 of
the ap-arp is slightly below that at Pin 2, because the volts drop across Rt
due to the cument of the bulbi(s).

When one of the bulbs, if there are two, or the bulb if there is only one
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tracks from corrosion.

The 4-way Lumitec has been designed to fit at
the back of a car behind the lamp assembly. Most
cars have a left and right rear light assembly where 1
ali the lamps are mounted in one block - a loom
comes in from the front of the car to cither the left
or right assembly and is connected to the other via
a short loom (as per diagram).

The wires on the rear of the light assembly can
be identified simply by seeing where they go and
can be confirmed by monitoring the voltage oneach
pin when various lights are activated. Because
these assemblies usuaily have special connectors,
it is best to leave them well alone and cut the wire
several inches up the loom - enough to allow the

BULB SIDE
21 WATT
12v
ETBLEEF‘ER
ouTr
A GODD OV IS REQUIRED-

BREAK WIRE
{THICK WIRE):

o, %

POWER SIDE

{LEFT INDICATOR}

SWITCH

wire topass through into the box containing Lumitec
and fitting the female insulated spade connector
which plugs directly onto the PCB. If desired,

Lumitec can be connected to a connector block and
the wires connected from the connector block into
the loom. All cars are different and it is a matter of z
taking great care with all the wires by not letting
them short and che cking that all wiring and connec-
tors are of sufficient current carrying capacity (sce
table). The buzzer can be mounted in the rear of the
car, but in the boot the sound might not be detected,
so the best place for it is under the dash. A wire is
taken from Pin E up to the dash to the buzzer and,
for safety, the +ve side of the buzzer has an inline

+12¥
| 4w

TAIL LIGHTS

BULB

fuse - SO0mA up to the ignition switched side. The
single channel Lumitec can be mounted anywhere,
such as behind the dash with the LED output
mounted on the dash, but the buzzer should aiso be
connected. To find the correct wire to monitor any
given light the car’s circuit diagram should be
consulted. I you’re still not sure, ask at your local
garage.

A good earth (0V) connection is reguired, do
not use the bulb commeon. Wire direct to the chassis

BRAKE L\GHTS

BULB

IN

blows, the current through R1 will reduce. This in tum means that
the voltage at Pin 3 of the op-amp is no longer lower than Pin 2
and the output of the op amp will go from its normal low to a high,
This tums on Q1, which in tum activates the buzzer, the +ve of
which goes to the ignition switched side, i.e. at 12V when the car
is in motion.

To save on buzzers, a 4-channel block has bean designed,
the operation of which is exactly the same as the smaller single
channel, but the outputs are connected via diodes to one drive

RIGHT INDICATOR

BULB:

aci107

1N4148
741

AT1, ART2, RT3 ARE PIECES OF TRACK ON TRACK SIDE

THESE GIVE THE REQUIRED RESISTANCE
BECAUSE TAIL LIGHTS ONLY TAKE 1A'A19 IS REQUIRED

NOTE:

:

transistor, Q1. This in tum goes to the buzzer and again the +ve
side of the buzzer goes to the ignition switched side.

Because of the size of the 4-way Lumitec, the sense
resistors have been fomed by the PCB track. This saves fitting
power resistors on the brake light and both indicators, but
because of the relatively high value 0.1R for the tail light, a
resistor, R19, is still required.

Although the first three circuits of the 4-way Lumitec look the
same, the length of track that forms the sense resistors differs.
That is why the shortest piece of track, channel 3, is used as the
brake monitor, as this normally has around 4amps through i, so
a smaller track length is required to drop the required sense
voitage.

LEFT INDICATOR

BULB
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NOTE:

10 WAY CONNECTOR 0.156 BLOCK MALE PINS -

10 WAY CONNECTOR MAY BE REPLACED BY SOLDER PIPiS
FOR Rt SEE TEXT

Fig.2 Single channel overlay

and, once the Lumitec has been fitted and the wiring checked,

the RV is adjusted so that the buzzer sounds when the
appropriate bulb is removed and the circuit powered.

In the case of the brake and tail lights, the pot
should be set so that the buzzer sounds when one
of the bulbs is removed. Assuming normal 5%
resistors have been used, the pot should be set in
the centre as a rough guide and adjusted to sound
when the bulb is removed and the circuit is
powered.

Each circuit is set up one at a time. This is much
easier with the indicators because at the rear there is
only one bulb on each circuit. The output of the buzzer will
only bleep when the lamp should be on, i.¢. it will pulse on

and off at the indicator speed (normatly slower when a bulb is
dead orremoved). When all of these have been adjusted, drive
around the block to check they work in all combinations -
sometimes a slight readjustment may be required. When
you’re happy with the settings, the pots can be sealed with a
small dab of paint - this will stop the vibration of the car from
adjusting the presets - then fit the lid. The box can either be
mounted or laid in the shell of the car. Care should be taken
that no strain is put on the wires and that it doesn’t vibrate in
motion.

It is easy to detect which bulb
is blown when the buzzer
sounds. If it only buzzes
when the brake pedal is
pressed then that is :
the problem, if it e
buzzes when £ i
the lights

RV1
1k

<10 BULB ouT

R2
10k

~4- ; =] .

5w i fe. POWER SIDE
g VE FOR LED
l : "E o :
LB ! - 7  +VE FOR BUZZER
?:k LED -VE SIDE
= BUZZER-VE SIDE
3
RS ‘
10k : m by
.{ 6 ov

NOTE:

Q1 BG107

iIc1 741

R1 SELECT FOR MAX OF 200mV ACROSS R1 ON LOAD ~
TAIL LIGHTS, SIDE UGHTS ~ OR1 2.5W

INDICATORS, BRAKES ORO5 2.5W

Fig.3 Single channel version of circuit

9 ORIGINAL WIRE 7O BULE

BREAK WIHE
HERE - INSERT RESISTOR
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NOTE

E MALE SPADE CONNECTORS
MOUNTING BOLT HOLES
CORNERS MAY HAVE TO BE REMOVED TO FIT BOX

‘LKz, LK:I LK4 MAY BE REPLACED BY ZERO OHM RESISTOR TYPE LINKS

Fig.44 channel overlay

are on that gives itaway. The sound of the buzzer is annoying,
so it should encourage you to replace a dud bulb quickly - not
a bad thing from the safety aspect but it should reduce the risk
of being stopped by the police.

- NB. With the brake or tail lights the buzzer does not sound
immediately. This is because aithough one bulb may have
failed, the other one draws a high curtent pulse which is high
enoughnot to trip the comparitor on switch on. When the bulb
settles down to its steady state current, the buzzer sounds. This
circuit has been designed for the rear lights, although the
single channel unit could be fitied to the front side lights.

Theheadlights shouldnot be monitored as they draw much

more current - 60 watts each - which is around 10amps steady
state. The heated rear windows should not be connected tothis
circuit because some of these draw around 20amps - far
beyond the capabilities of this circuit as presented here,
although the same monitoring principles apply,

Wire Rating
Before any work is done, check the currents expected.
These wire ratings may help:

16/0.2 mm  0.5mm 3A
24/0.2 mm 0.,75mm 6A
32/0.2mm E0Omm 10A

PARTS LIST
SINGLE CHANNEL VERSION  SEMICONDUCTORS 4 CHANNEL VERSION D14 1N4148
RESISTORS )] 8C107 R1-17 10k IC1-4 741
Rt see foxt IC1 741 Rig8 = 2k2
R2-6 10k R19 ORt  25W MISCELLANEQUS
R7 2k2 MISCELLANEOUS RV1-4 1k preset
R8 6BOR  1/2W ABS hox, e.g. Maplin Cat No. LH20W M3 nuts and bolts to suil
RVi 1k preset M3 nuts and bolts to suit SEMICONDUCTORS
8] BC107

ABS box 2005, e.g. Mapiin Cat No. LHS1R

Call us now! We have the widest range of
components avallable At competltlve prices

CAPACITORS

CRICKLEWOO

ELECTRONICS

CABLES VIDEQ HEADS SPEAKERS CONNECTORS SEMICONDUCTORS

Cricklewood Efectronics Ltd. 40 Cricklewood Broadway. London NW2 3ET.
Telephone: 081 452 0161 Faxsimife:081 208 1441

= 3

All Major Credit Cards Accepted
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MULTITRACK RECORDER
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Fig.1 Split desk showing simplified input section and monitor section

MONITOR
LEVEL

MUTE

TAPE BUFFER AMP!

by Mike Meechan

n this latest part of the AutoMate:
series, we’re going to look at rout-
ing and somc of the devious paths
along which audio must pass, on its
way from microphone to stereo master via
the multitrack recorder. ;
Routing deals with switches (and other
controls, as we’ll discover later) which
determine the audio pathway within the
console architecture, whether it is in the
channel itself, on or off the mix busses, or
out of the mixer complctely. It also encom-
passes such mundane but necessary func-
tions as the switching in and out of equal-
isers, filters and dynamics processors.

Evolution of the In-Line
Console

On any multitrack recording desk, it
must always be possible to monitor the
input or recording signal on each of the
scparate tracks, be there four, eight, Six=
tcen or whatever. A mix, both of what is

going on to tape and what is down already
is then presented to the monitor loud-
speakers as a reasonable representation of
the final stereo mix. This is the so-called
monitor mix. For us to be able to achieve
this, there has to be made available some
method of inputting each track taken off-
tape into the console. Conventionally, this
is known as off-tape monitoring, B check
or tape machine retum. Controls to ma-
nipulate level, spatial positioning (pan)
and perhaps FX send levels must also be
provided in any comprehensive system.
See Figure |.

Further, we must be ablc to monitor the
track return in isolation (provision of more
Solo monitoring points) and perhaps also
create foldback mixes from the signals
coming offtape, thus allowing a feed of the
machine sync. signal or the line input
signal to be sent to the artist’s headphones.
The recorder clectronics may be used to
effect this switching (most incorporate
logic” switching/audio routing systems
which are smart enough to achieve this
casily) or thcre may be a Monitor A/B
switch associated with each track on the
monitor channel (in normal studio conven-
tion, A is the Record or input side of the

.
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tape signal and B is the Replay or output side). Much depends
on the console designers overall pricing strategy and the kind
of machines which he envisages being connected to the desk.
Limited EQ (normally LF and HF shelving types) is also
sometimes provided. Figure 1 shows a typical split configu-
ration desk.

With reference to the above, it is easy to see that many of
the monitoring facilitics attributable to the machine returns
are, in fact, similar or identical to those which constitute the

The amount of redundancy of console electronics at any
one stage in the recording process was growing at a rate
commecnsurate with the number of tracks involved. Desks of
this immensity became not only an economic nightmare, but
an ergonomic nightmare into the bargain. During a session,
engincers were constantly to-ing and fro-ing, on wheeled
seats, across the wide expanse of the desk in an effort to reach
the farmost controls.

.

A It’s a Wrap(around)

MONITOR LOUDSPEAKERS

b3 =S8g8aaa3aa <
S0E=0808a ’

TR

.

h S

Fig.2 Wrap around style console

A partial compromise (an cxpensive
compromise) was in the adoption of the
‘wrap-around’ style of console. This typc
found vogue in the early Seventies until,
later in that same decade, the width in-
creased again. Despite rumours to the con-
trary, it was because of a growth in the
number of input channels (which increased
the central width) and not in an effort to
accommodate the engineer’s flared trou-
sers! Nevertheless, and in spite of the
punitive cost of such a design, it was a good
arrangement. Costs were prohibitive,
though, because each desk was in essence

sary AutoMate Mix

mixer input channel. To this end. it is not unusual for
multitrack dcsks to have an entire secondary sub-mixer - the
monitoring mixer - to achieve the mixes necessary. This is
the principle behind so-called *split’ consoles, with one
section completely dedicated to recording to multitrack (the
mput section) and spiit from the other (the one dedicated to
the group output/monitoring input facilities and mixdown to
stereo).

These are the lines along which large recording desks first
evolved. Channel, group/monitor and master sections were
all in different modules. As music recording progressed from
four track (in the Sixties) up through eight, sixteen and
twenty four tracks, still there remained a requirement for
each track retumn to have all of the controls listed previously
and more besides. As the number of tracks increased, so the
number of different foldback mixes needed to allow the
musicians to keep track of what was going on during the
recording session multiplied. What was present for most of
the session on the stereo bus, except during mixdown, bore
no resemblance at all to the finished mix. The provision of
many different foldback mixes was one of the measures
necessary to ensurc that the artist was fed with what he/she
needed at any particular point during the session. The effect
on the size of the desk, when one considers a 24 bus examplc,
needs little imagination - two mammoth mixers side by side,
arecording one (say 56 inputs) and a monitor one (24 groups/
monitors), split only by the master module. All of the
separatc facilities of each were considered never to be
necded simultancously.

a one-off, custom job. See Figure 2.

Kureka?

To sidestcp such problems, the designers of the era
needed to take a tangential look at the mixer and do some
rather lateral thinking.

We’ve already said that just about every aspect of the
monitor mixer is identical to that of the input mixer. It was
a natural process of evolution to combine them in a multipur-
pose, input/output channel which could then be configured
for whichever job it was being asked to do at a given time.
Realising that both input and group/outputs could be com-
bined in a single module - since the full facilities of each
section would never be nceded simultaneously - was a major
step forward in the recording world since all recording/
mixdown requirements could be fulfilled in one multitask
module.

It proved to be a somewhat radical, but ncverthcless
successful marrying of input and monitoring electronics.
Understandably, however, there was more than a little
reticence shown by many engineers to using a system which
deviated so wildly from the conventional format and today,
both types of desks find their proponents and detractors.

A further benefit, both from an operational and from a
manufacturing point of view, was that some of the more
superfluous parts of the split architecture - the group faders,
for example - could be climinated entirely from the new
design.

So, the in-line console was bom. Very quickly, other
operaticnal advantages were exploited. Facilities once avail-
able, on the input channel alone could now be arranged to

i
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appear in cither of the two parallel signal paths evident in this
architecture. Normally, ‘Flip’ or “‘Master’ push buttons local
to sections expedite this exchange of facilitics between
channel and monitor signal paths with, perhaps, a ‘Master
Channel Flip” control that effects rerouting of all signal paths

within the module. There may also be a ‘Console Flip” push-

button (locatcd on the master module) which can configure
signal paths in each channel across the desk (although local
Channel Flip controls can reconfigure individual channels as
desired). Figure 4 in the June issue of ETI is representahive
and, rather than ‘Channel Flip® type controls, the diagram
shows multiway ‘Mode’ switches at strategic peints through-
out the channel electronics. These will be commanded by the
automation system which resides in the Master module,
although some, as in the example mentioned above, can in
certain circumstances be overridden locally (on the channel
strip). Other switches annotated with an asterisk will also
normally be plumbed into the console automation system.
Interlocks exist in certain modes and between certain switches
to stop non-sensical routing arrangements from causing
havoc with the console audio pathways.

The only downpoint, ergonomically and conscquently, in
the operation of the in-line design, was the required increase
in channel module length, as a result of having to accommo-
date on each channel the increased number of switches and

push buttops inherent in an in-line topology. This extreme
length has meant adopting the practise of arranging that the
most infrequently-used controls are sited at the top. To this
end, channel input gain, phase reverse switching and phan-
tom power switching controls, whichare infrequently changed,
normally reside in these murky recesses of the channel strip.
In most normal circumstances, this is a minor irritation and
a small price to pay for the overall increased convenience
which in-line consoles afford the user.

Nevertheless, at least one major manufacturer, at the
pinnacle of the pro-audio profession, considers that there is
alot of redundant circuitry in the In-Line type. Designers of
these desks hold the belief that it is rare, except during
overdubbing, for the module functions to be operated simul-
taneously and so cutting the signal path number from two,
back to one, means making a single path of high quality more
affordable. Their philosophy is to integrate thc best features
of the in-line architecture - comprehensive logic systems and
master switching - into a ‘split” format. The desk features a
wraparound-style of design and is very expensive, but it may
be a new answer to a familiar problem.

The Recording Process
Inprevious paragraphs, the words mixdown, overdubbing
and recording have been bandied about freely. To fully
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understand what might reasonably be cxpected of a decent
mixer routing system, we must first look at each of the steps
involved in going ‘from the original recording session, via
multitrack, to the final stereo master. Only in this way will
it become apparent just what a decent routing system must
accomplish.

We will now look at the ways in which each of the two
types (in-line and split) achieve the audio routing required at
each of the different steps involved in the recording process.
Where appropriate, in the description of each of the stages,
P’ll outline the differences which exist in the way that the
audio is processed. Each of the main sections of Figures 1 and
4 from the June issue are represented schematically as boxes.

Recording

The name of the game during the rccording step is to get
the signal from the vocalist or musician, via a microphone
and mic input (or the line input, in the case of an instrument)
onto a given track of the multitrack. The only modules where

mic amps are fitted are the input modules so any mic’d source
must be applied to these. Little manipulation of the sound is
done at this point, since the idea is to capture the sound just
as it is - once it’s safely on tape, it’s an entirely different
matter. The exception to the no-processing nule is in the use
of noise gates, compressors or filters, which are used to
tighten up the sound for recording, or to improve the overall
clarity or fidelity of it.

The channel fader controls the input signal level to the
bus, while the channel panpot sets its position in the sterec
field. In-line architectures contain both channel and monitor
faders (large fader and small fader) and channel and monitor
panpots, hence the distinction. After the panpot comes the
multitrack group routing matrix (and the post-fade takc-offs
for the post-fade Aux Mixes). This is a matrix of push
buttons, either momentary if controlling solid state switches
or latching ifthe mechanical switch itself is doing the routing

of the audio.

With an eight bus system we need to be able to access each

b A 4 4 4 Ahﬂlhhﬂﬂﬂl

L A A 4\ Jr

o ot
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0do0d6 0
T30 B RS 5 el 2
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> 00 00

" 18 GROUP MATRIX ROUTING ACCESSED

USING 17 SWITCHES ANDYOR ROUTING
PANPOT. SW1-16 SELECT THE RELEVENT
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DERIVED POST-PANPOT { AND FOLLOWS
IT), AND SO IS STEREO OR IF [T IS DERIVED
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ADVANTAGES:

1 VERY FLEXELE - ALL BUSSES ARE ABLE
TO BE ACCESSED INDIVIDUALLY OR
COLLECTIVELY, NO MATTER WHETHER
THEY'RE ON ADJACENT BUSSES OR NOT

{EG. 5 & §, 11 & 12). MATRIX INPUT SIGNAL
CAN BE MONO OR STEREO.

DISADVANTAGES:

1 EXPENSIVE - 16 SINGLE POLE SWITCHES
REGUIRED EVEN FOR A MEDIUM SZED
16 BUS EXAMPLE.

2 PUSHBUTTON MATRIX OCCUPES A LARGE
AREA OF FRONT PANEL SPACE, SO
BUTTONS MUST BE MADE SMALL IN ORDER
THAT SPACE USAGE BE MAXIMISED.

3 DIFFICULTY IN AUTOMATING AN
ARRANGEMENT SUCH AS THIS - REQUIRES
TWO EIGHT BIT WORDS TO DETERMINE
ON/OFF STATUS OF EACH GROUP.

3b Group routing matrix exampie (16 bus system, all busses abie to be assigned singiy)
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3c Group routing matrix example (16 bus system, only one

systems use an odd/evens push-button in conjunc-
tion with the bus switches to achieve the same
effect, while some use eight individual push but-
tons. Up to about 16 groups, a similar principle is
applied. Above this, the number of push buttons
necessary to access groups either individually or in
pairs becomes cumbersome and ancther push-but-
ton, similar in operation to the odds/evens one,
accesses the upper or lower 16 groups, say, of a 32
group matrix. Ftis normal also to fit a Stcreo or Mix
push-button to the matrix, this being used to route
to the main stereo mix bus. Figures 3a, b and ¢ are
representative of just about all of the routing sys-
tems currently in operation in small to medium-
sized consoles. It is of interest to note that invari=
ably, broadcasters go for a much simplified version
of 3c, with perhaps only two or three groups as-
signed via one rotary or three position switch.
Tapes, Grams (turntables) and Mics occupy their
.| own groups, so that the faders associated with
individual programme sources are invariably set
and then left alone. An operator will cue up a tape
or a record and the presenter then need only open
the group fader associated with that kind of source.
In this way, he or she need not worry what machine
of the thrce or four in the cubicle the matenial is
being played upon, all that is required to play a tape
on air is for the presenter to open the Tape group
fader.

Back in the recording environment, a signal,
once routed on to a particular bus (which may be
carrying further input channels), is outputted via a
mix amp (and a group fader on a split console) to
one track of the multitrack tape. Because there are
no individual group modules in an In-Line desk,
each input/output channe! is wired to pick a par-
ticular group mix bus off the matrix, so that channel
one would also carry the bus signal outputted as
group 1, channel 2 would carry group 2 and so on
and so forth.

In-line consoles (and some split ones, too) cater
for anothcr audio route to the tape track. It is known
as Direct and allows direct routing from the output
of the channel fader to the bus output jack associ-
ated with that particular mput channel. As an
example. pressing Direct on Channel 1 would send
channel 1 directly to bus 1 output, pressing it of
channel 7 would send it directly to bus 7 output jack
and so on. In this way, the unncccssary stages of
routing, amplification and the proccss of mixing
onto a bus can be avoided, thus improving on the
noise performance of a particular track requiring
only one sourcc recorded on it. Another Direct
function sometimes incorporated into the channel

MULTITRACK MIX BUSSES

of the eight busses individually.

Depending on the manufacturer, a typical eight bus
example might use only four push buttons, each accessing
two adjacent busses, i.c. | and 2, 3 and 4, etc.. Normal studio
convention is for the odd-numbered busses to be left and the
even-numbered to be right. Accessing a hus singly may be
done by using the pan-pot; to access group 4, say, the 3/4
button is pushed and the pan-pot routed hard right. Other

is Dircct to Sterco, where all of the inputs can be
mixed straight down on to the stereo bus, again avoiding
unnecessary use of - and possible degradation becausc of - the
group routing matrix. Some consoles incorporate a feature
known as Bounce or Free Grouping into the track routing
matrix, which extends the flexibility when using a smaller
machine such as an eight track, and we’ll explore this as a
separate issue. Others incorporate the Direct function as a
default, with a button having to be depressed to disable it.
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This track laying process is repeated along each of the
individual tracks until each is recorded upon. As the mix
progresses and more and more tracks of the tape become
occupied, it becomes increasingly important that the person
providing the contribution at any time during the mix can
hear what has already been recorded on tape. It is normal for
the drum sound and balance to be done first since the
drummer is recorded in an isolation booth and the other
musicians normally like to have something to listen to as they
play. Next comes bass and electric guitar, keyboards, vocals,
etc..

This is where the monitor sections come in. On a split
console, the tape returns (from the machine repro heads} are
situated on the monitor sections and normalled through to the
individual channel line inputs or separate B-check machine
inputs. Each monitor section can source what is going out on
the Group bus associated with that particular section or track
(A-check or Source) or coming back from the tape track (B-
check or Tape). All but the least expensive machines are
clever enough to know what any particular track is doing at

any one time - recording or replaying - so this switch is often .

left permanently connected to Tape and the machine left to
control source/tape switching. As mentioned earlier, some
mixers do away with such a switch completely and let the
machine do any switching that is necessary.

Associated with each of the monitor sections, as already
discussed, is a level control, simple EQ section, pan-pot, and
level and routing controls allowing access to each of the Aux
Mix busses. These are then used to generate the individual
foldback mixes necessary for each of the different musicians.

Obviously, different musicians playing different instraments
might have different foldback requirements, so access to a
large number of such foldback mixes is advantageous opera-
tionally.

An in-line conscle does things somewhat differentty. The
off-tape signal is routed back to its associated input/output
channel via the Tape Retum jack. All of the facilities of this
channel - noise gates, filters, EQ, large channel fader, etc. -
and any other channel dealing with an off-tape signal, are
flipped to monitor so that for the monitor signal, the engineer
has at his/her disposal all of the facilitics and flexibility
normal available only to input (channel) signals during
recording.

Figures 4 shows the main elements of input and monitor-
ing facilities as blocks. These can be cross-referenced. to
corresponding dashed and numbered sections of the in-line
and split schematics of Figures | and 4 in the June issue. In
this way, it is much easier to follow signal routing in the
different modes of operation and to see what part they play
in each. Such a simplified approach allows the operation of
any desk, no matter how complicated, to be easily under-
stood.

Next month, we continue to look at audio pathways
during Mixdown, Overdubbing and sub-grouping before
looking at the switching involved in the Automate’s Aux mix
busses.
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F call with soldevugs 12v. £4.30
A2mm x 18mmdia 1.2V, _£1.45
Stick of 4 171mm x 16mm dia., with red & black
ieads 4 BY. £5.95
4 cell bartery 34mm x 25mm d-a.
s {1/2C cellsl : . £3.50

h screw
(ZOVEZ 50; 87000p| 10V £1.95;
£3000u! 15V £2.95, 10000u1 16v £1.50
mmb" common ancde led dixplay,

-f0.45
LAM2931 AT 5.0 low drop oul SV
lagulatcx T0220 packege. . £0.85
20 7912 12V 1A regulsiors. .£20.00° oot 100
LM 33Tk TO3 case vanable regulatoe .. £1

100+ £1.30
B5250 P channel mosfct #6p, BC559 transastor

ST4LS06 hexX inverof..... ..
Used 8748 Microcantrolfer....
SL952 UHF Limiing amphhef ict 16 surface
hdata .95
...£1.2% e.u:h 909 100 +
(.} _10p 100+, 6p 1000 +
Tv Maing switch, 42 double pole with momentey
contacts 1os remote control. mk of 10£3.96
box of 60 £19.95
DE-DC coavertor, Rehabrlity model. V12P5, 12V
n SY 200mA gut. 300V input to outpul. Isolzation
with data. £4.85 each or peck of 10 - £38.
Hour countar used 7 dign 240V ac 50Hz .. £1.45
Resistor pack 2500 resisiors 1/8. 2W S0 ditterent
values » £8.95

_ DIP swatch 3PCC 12 pxn (ERG SDC-3-023) 60p

Resistor [umbo pack 25000, 1/4 and 1/2W
resistovs our choce of values and size. will be
mainly m boxes or rolls of 1000, 2000 and 5000
of one type 00

Qw-rxy keyboard, 58 key good quality sw-m;?w

szvar“; kayboard with serral output 1d data
used,
Polvesmf capacitors. box type. 22 5mm iead pn:h
1pf 250V de 20p sach. 15p 100 + 109 1000
2.2ul 258V de 30p each. 20p 100+, 15p|0w+
3.3ut 100V de 30p each. 200 500 « 150 1000 -
1}1‘; gov mpolareiecﬂmvm: axigl ieads. ‘ISceach
)]
0.22,:F 250v poivestelu\il [sads 159 aach,
7.6peach
Philips 123 series solid alumvmum axial leads.
33ul 10V & 2.2uf 40V 40p each. 250 100+
Multilsyer AVX ceramicapacitors. all Smm prich.
100V 100p1. 150pf, 220pf, 10.000p! (10n)
10p each, 5p 100 v, 3.5p 1000+
Welwyn W23 9W 120 ohm 35p each, 20p 100+
680 ohen 2W metat fiim resistor, 4p 100+,
2p 1000+
Solid carbon reses105. very low inductance. deal
for RF carcunts, 270hm 2W. 88ohm 2W 28p sach.
15p each 100+ we have 3 range of 0. 25W.
0.5w. 1w and 2w schd tarbon resistons - please
send SAE for list 5
Intalegent 4 digit aiphanumernc {Sx7 dot 0.1457)
red LED display. 12 pin 0.6 inch wide package.
Sl:rnenswpeDLH!l‘ldﬂ 50 each. £2.00 30 +
daa 15 £.00
AMOD 27256 -3 Eproms £2.00 each, £1.25100+

each 400 100+

Disk Drive Boxes for 5.25 disk drive with
room for a power supply light gray plastic
67x268x247mm £7.95 or £49.50 for 10
Hand Held Ultrasonic remote control  £3.95
Computer grade 5800uf 60v capacitars with
sCrew terminals ..., .......oiauaa £4.95
CV 2486 gas relay 30mm x 10mm dia with 3
wire terminals will al3o work as a neon light
20p each £7.50 per 100

AZ3 12v car alarm remote control and
Tighter batlery 75p each £50.00 100+

40 uf 370vac motor start capacitor
{dielectrol type containing no PCBs) £5.85
each £49.50 for 10.

Al products advertised are new and
unused unless clherwise stated.

Wige range of CMOS TTL 74HC 74F Linear
Transistors kits, rechargeable batteries.
¢apaciors. 1ools elg. always in stock

Plsase add 95p towards P&P
VAT included in all prices
JPG ELECTRONICS
276-278 Chatsworth Road
Chesterfield S40 2BH

Access. Visa Orders
(02463 211202
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UK DISTRIBUTOR AND
STOCKIST FOR THE COMPLETE
ILP RANGE

% AMPLIFIER MODULES

% PRE-AMPLIFAERS

* 100V LINE TRANSFORMERS
% TOROIDAL TRANSFORMERS
* LIGHIING TRANSFORMERS

Write, phone or fax
for data and prices

Jaytee Electronic Services

143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254. Fax: (0227) 365104

PLASTIC

In the 21 years since ETI first hit the
news stands, a great many
interesting features and valuable
projects have graced it's pages.
Although back numbers are only
available for the past 12 months, we
can supply photocopies of any 4
individual article ever published in

ETI.

Photocopies cost just £2.00 per
article, per month regardless of
length. Please note that articles
published over several issues must
be ordered as a series of individual
articles, each for £2.00.

PCB foil patterns (where published) and any
errata are included with all photocopies as
applicable.

HERGESE -
| Please supply photocopies of the following article(s) |
published in ETI (complete in BLOCK CAPITALS)
I I
- TS e e e R et e, LA e I
]l Month ... Years:7Ll3 Page (if known) .............. I
TtlelE s i i ot R S et o
: M ontheS Es e VA s Page (if known) ... :
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| M onth{eesEe - WA rhna s Page (if known) ................. |
| Ienclosea cheque/postal order made out to ASP Ltd. to the |
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: Total Remittance £ ................. Datereivoame. . Eat e :
Name o ot O I s e e
A RANGE OF SMALL PLASTIC BOXES, e L I e |
CASES AND POTTING BOXES AVAlLABLE I ............................................................................................... I
IN ANY QUANTITY. I !
| ...................................................... Postcodeft L STt I
SEND FOR FREE CATALOGUE ?

I Send the completed form and your remittance to; I
SLM (MODEL) ENGINEERS | ETI Photocapy Service |
CHILTERN ROAD, PRESTBU RY, I Argus House, Bo:ziir:;:vza;,s:emel Hempstead |
CHELTENHAM, GLOS GL525JQ | | |
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An auto, low-level path-light
by Mark Daniels

Iight which comes on automatically at dusk and
switches itself off at dawn. all without user inter-
vention, has many applications. The Twi-Light
was originally designed to provide all night low-

level illumination of the author’s otherwise unlit garden

path. =
Conventional outside lamps, the majority of which use
mains bulbs of 60W or greater, would prove gnite expensive
to use for regular all night illumination. Taking an

average usage of 12 hours per night overa period

of one year, a 60W lamp will use roughly 250
units of electricity. With current electricity
Cover PCB
Project

costs of around 7.5 pence per unit, at
standard rate, the annual running cost
would be nearly twenty pounds.

The cost of running the 2.2W bulb used
in the prototype unit is around one pound
per year - barely significant. Thus the cost of

constructing the unit could be recovered in less
than twelve months.

A mains power supply is not essential for the Twi-Light,
s0 it may easily be adapted for use as an automatic outside
lamp for a caravan, which on some of the caravan sites
frequented by the author would not be regarded as a luxury!

Ic1 7812

Ic2 555

at ZTXB50

Di Smm SUPER BRIGHT LED

BR1 WO?2 1A BRIDGE RECTIFIER —
T 12V 6VA SECONDARY IN

LP1 12V 2W2 MES LAMF AND PCB MOUNTING HOLDER - Ic1

COM

om
‘
|

Fig.1 Circuit of Twi-light

: i = 4

Light Sensing

Electronic sensing of lightllevelsds nofdifficult and there
are many suitable transducers on the market, most of which
are incxpensive.

The cadmiumm sulphide (CdS) light depcndent resistor
(1.DR) is one of the best known devices available, particu-
larly as the ever popular ORP=12. It is also amongst the least

expensive and is probably the easiest to use, with its linear
lumninance/resistance characteristic and its wide variation of
résistance with light level.

Circuit Description
The complete schematic for the mains powered version of
the Twi-Light is provided in Figure 1. A suitable mains

— - = -
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power supply is also included in this circuit diagram, buit if
operation from a car battery is envisaged, the power supply
section may be omitted. Complete details of this modifica-
tion are provided later.

The mains power supply section, comprising transformer
T1, bridge rectifier BR1, smoothing capacitor C1 and mono-
lithic voltage regulator IC1 provide regulated 12V DC for the
electronics and the lamp.

The light dependent resistor R 1 and a preset potentiometer
RV1 are connected across the 12V, supply forming a poten=
tial divider network. The output voltage of the potential
divider varies with illumination level and is sensed by the
flip-flop in a 555 timer, IC2.

This device normally senses the voltage level on a timing
capacitor, which is omitted here, the output going high when
pin 2 (the Trigger input) is taken toa voltage level of lcss than
1/3 of the supply voltage. The output retummns to the low state
when pin 6 (the Threshold input) is taken higher than 2/3 of
the supply voltage.

The difference in the voltage levels required for the
output to switch from the high to low states and vice-versa is
very important in this application as it provides the necessary

hysteresis for correct operation. Without this hystercsis, the
output would fluctuate between the on and off states as the
lamp was switched on and the photocell being illuminated by
the lamp would experience a fall in resistance, thus turning
the lamp off again. This would repeat cyclically until the
ambient light level fell sufficiently for the combined effect of
daylight and the light from the lamp to be insufficient for
repcated triggering,

The outputof IC2, at pin 3, is only capable of driving small
loads and is followed by a single stage of transistor amplifi-
cation, comprising Q! and resistor, R3 to limit the current
mto its base. The device specified for Q1 is capable of
handling currents of up to 2A and will comfortably drive a
10W (maximum) bulb at 12V,

An LED, D1, connected between pin 3 of IC2 and the
positive supply rail via current limiting resistor R2, switches
on during daylight hours to indicate that the circuit is
powered and functioning. In darkness, when the lamp illumi-
nates, the LED is extinguished.

Fig.2 Component Cverlay

PCB Construction

A suitable PCB foil pattern and component overlay for the
Twi-Light are provided in Figure 2. The heavy tracks on the
board have been designed to handle the current required by
a 10W lamp, so if an alternative layout is envisaged this
should be bome in mind.

The order of assembly of components to the PCB is not
particularly critical, though fitting the smaller components
first would be sensible. Take care with the semiconductors,
as they are easily damaged by the application of excessive
heat. The orientation of these devices is aiso critical and
particular care should be taken with the bridge rectifier,
BR1. A socket is recommended for IC2 and will alleviate any
problems which may occur with this device.

The LDR, which is mounted at one end of the PCB, should
be angled to face away from the main bulb and any external
light source (other than the sky) to avoid unwanted trigger-
ing.

The Twi-Light, as originally designed, was intended for
use witha 2.2W, 12V MES lamp and no heatsinks were fitted
to ICI or Q1. With a larger lamp, heatsinking will be
necessary for both of these devices. IC1 may be fitted with a
readily available TO-220 clip on device. A commercial
heatsink for the small *E-line’ packaged power transistor, Q1
may prove difficult to locate and a small piece of thin
aluminium super-glued to the device after it has been sol-
dered should prove adequate.

Bulkhead Lamp Modifications
The prototype Twi-Light was housed in a standard 240V,

60W weatherproof bulkhead lamp assembly and any similar

unit, of suitable dimensions, may be employed for outdoor
use.

The original lampholder and reflector assembly should be
removed from the fitting and discarded (or put in the junk box
for future use). Knock one of the cable eatry holes through in
the fitting and assemble the supplied cable gland to it. Use
round double insulated mains cable for the 12V feed to the
unit, increasing its diameter with PTFE thread tape as
necessary, to form a water-tight seal when the gland is
tightened onto it.

Ifthe mains version is being built, connect the cable to the
DC input pins on the PCB, the polarity being unimportant.

ETI AUGUST 1993
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For the 12V version see Modifications.

The printed circuit board as shown is the correct size to fit
the most popular type of bulkhead lamp and 1s held in place
by the glass diffuser and rubber scal supplied with the
original unit. If another type of unmit is used, it may be
necessary to fix the board in place with double sided self-
adhesive pads. The use of any fixings which necessitate the
drilling of holes in the lamp fitting is not to be recommended,
as this could lead to the ingress of moistiire.

When mounting the completed unit ocutside, the cable
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Fig.3 Transformer wiring diagram

e

Modifications

For operation from a 12V car battery (for use with a
caravan, etc.) the PCB layout given in Figure. 4 should be
used. All component values are as per the mains version and
are given in the components list. The LED has been retained
as its current consumption is so small as to be insignificant,
but it may be omitted if desired.

It is very important to note the new positions for the 12V
supply connections and also that the polarity is now of vital
importance for the survival of the semiconductors. An in-line
fuse, fitted in the positive supply lead as shown, will give
protection against overtoad or short circuits.

For a child’s night-light, the PCB may be trimmed down
and installed in a plug in power supply box. A tinted filter
securely fitted over a cut-out in the box lid will provide a
gentle glow 1o chase away the shadows. The LDR shouid be
mounted on the outside of the case with its leads fed through
suitable holes to their respective connections on the board.

Particular attention should be paid to safety if the Twi-
Light is to be used in a child’s room, especially with regard
to the choice of enclosure, Make sure that the plug-in case has
shrouded live and neutral pins.

= ~
should enter the unit at the bottom and the
LDR should, ideally. point towards the sky.
Mains Power Supply VoL
If the Twi-Light is to be mains powered de NPT g 2

then a suitable transformer will be required.

b
i+

1

The transformer needs to have a 12V sec-
ondary with a VA rating of at lcast twice the
power of the lamp, e.g. 2 10W lamp will
need a 20VA transformer.

The transformer should be fitted in a
ventilated enclosure and mounted remotely
from the lamp. Figure 3 shows the wiring
details. The mains plug should be fitted
with a 3A fuse and the transformer must be

Fig.4 Component overlay of 12V version

earthed.

Setting Up

Set the preset, RV1 to its mid-position, apply power and
cover the LDR with your hand. The lamp should light
immediately. If not, try adjusting RV until it does.

Fit the lamp in its final installed position and, at dusk,
adjust the preset until the lamp just comes on. Fitting the
glass may have an effect on the triggering point, thus requir-
ing adjustment over a period of a few days until the optimum
trigger point is obtained.

Fault Finding

The circuit is very simple and fault finding should be
quite straight forward. Before suspecting component failure,
look for obvious faults such as solder splashes, semiconduc-
tors inserted the wrong way round (particularly BR1), etc..
The use ofanIC socket for [C2 may well be appreciated at this
stage, since it may be readily checked by substitution with a
known working device. Check the supply voltage to IC2, as
this device will withstand a maximum of 15V and requires
aminimum of 3V to work. In this application, 12V is required
for the bulb.

PARTS LIST

i I .
RESISTORS BUYLINES
R1 ORP12 i
The bulkhead lamp fitting
R2 470R was  purchased  from

R3 1k s
RV1 22k Sub Min Horiz Preset LIRS

CAPACITORS
C1 2201125V Axial Electrolytic
C2 100n Polyester Smm Piich

SEMICONDUCTORS

BR1 W02

D1 5Smm Super Bright Red LED
Q1 ZTXe50

IC1 7812

IC2 555 )

MISCELLANEQUS

T1 Mains Transformer 12V 6VA Secondary

LP1 12V 2.2W MES Lamp and PCB Mounting Holder
Bulkhead Lamp Fitting; PCB; 5A Round Mains Cable,
2 Core; Case to suit Mains Transformer
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Electronic Designs Right First Time?

From Schematic Capture -
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=i e Create your schematics quickly and efficiently
= . ! on your PC using EASY-PC Professional,
Sl Hl e Areas of the circuit can be highlighted on

o T screen and simuiated automatically using our
PULSAR, ANALYSER Il and Z-MATCH Hl
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If the results of the simulations are not as expected, the configuration and component values of the circuit
can be modified until the required performance is achieved.

to Printed Circuit Board Design!
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The design, complete with connectivity, can E j‘!rl:a
then be translated into the PCB. The e e l o
connectivity and design rules can be checked sepocl seascost /-2;"

automatically to ensure that the PCB —
matches the schematic. > - 20

Affordable Electronics CAD EASY-PC Professional
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EASY-PC: Low cost, entry level PCB and 5

Schematio CAD $195.00 | £08.00 Ask for our fully functional

EASY-PC Professional: Schematic Capture r A MQ!

ﬁ;’ld F;C'?U(Els\ghunks directly to ANALYSER $375.00 | £1%5.00 Integ ated CAD DEMO
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PULSAR: Low cost Digital Circuit Simulator $195.00 £93.00 Number one syStemS Ltdo

~ 1500 gate capacity.

PULSAR Professional: Digital Circuit
| Simulator ~ 50,000 gate capacity. $375.00 | £195.00

ANALYSER IlI: Low cost Linear Analogue
Cireuit Simulator ~ 130 nodes. $196.00 =lut

ANALYSER Il Professional: Linear A | R For Full Information: Please Write, Phone or Fax.
| Analogue Circuit Simulator ~ 750 nodes. 3 7
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uss | Steriing Fax: 0480 494042

Prices
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You can upgrade at any time fo the Iprélcsg LSCTLLY B USA tel:011- 44 - 480 461778 fax 011- 44 - 480 494042
professional version of a program for the | J°UCe | pep
differance in price. ostend | ana VISA, MasterCard, AMERICAN EXPRESS
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by K R Ginn

his power supply was originally designed to power
a three port packet node. In this application,
where aquiescent currentof approximately 400mA
per rig was needed, totalling some 1.2A onreceive
and about 15A with three rigs simultaneously transmitting.
A 20A supply could have been designed and built to suit these
needs, but I decided to adopt a different approach to the
power supply problem. To understand the reasen why, you
have te consider the structure of current demand for a packet
node.




Current Demand

In a packet system, the node (or
Terminal Node Controller, TNC) is
waiting and in a receive state for what
could be 90% of its operational time,
for the majority of nodes. The rest of
the time it is, of course transmitting,
from which we can see that there is
quite a high duty cycle biased towards
the receive. What was called for in
this design was a power supply which
would supply the quiescent currcnt
during the receive part of its duty
cycle and only supply the additional
higher current on demand, without
building a full blown 20A supply.
There may be times when all three
rigs will be transmitting together, i.e.
drawing maximum current from the
supply, but this incidence is bound to
be very low. The situation where two
Tigs are transmitting is more common
and a peak current of 10A is the more
likely of the two. Nevertheless, the
PSU had to have the capability of

m b ~ @ 4
supplying the full simultaneous trans- ¥ : I [] e 1l .‘%_,—4':,
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mit current of the three rigs.

The supply I chose is basically a
low current source, which will supply : = _g‘__ e
the receive current for the three rigs ]
from the ac mains derived power
source. The additional transmit cur-
rent will come from a gel cell storage
battery, which is float charged during
receive times and is topped up during
the transceiver’s receive cycle.

RE

R4
B20R)

—

Mains input stage

The AC mains is taken through a
marns isolating transformer(T1). con-
verting the voltage down to 15V rms
ac, then rectified through the bridge
rectifier and onto the smoothing ca- E3
pacitors (C3 and C4). At this point we | 1
will expect to see 23V dc. C1 and C2 i
serve to illuminate noise coming - 1—-:-'] |9";—
through the mains transformer, either P
mains born noise to the equipment or v oo
RF noise to the mains supply. ‘ ' Hl

oV, ;_L

FS2

Current Limit Circuit

. ’.I'he.re t.‘ollows a discrete current ‘ = 4 —I‘_ )
limit circuit, Ql, Q2, R2, R3, RV1

and C5, which limits the current drawn -
from the transformer to 3.0A and this 1 .
will operate only when one or more ﬂ'llci‘*
Tigs goes into transmit, or if the bat- | 88
tery needs to take a high charge cur-
rent, having been discharged. This
circuit will limit the dc supply current
drawn from the mains transformer i
secondary’s rectified side to 3.0A BC Fig.2 Circuit diagram
(approximately 5.2ARMS AC) whose |

BR1
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actual value is set with adjustment of RV1.

Normally, when the current drawn through this part of the
circuitis less than 3.0A, the voltage across R3and RV | is less
than 0.7V. With insufficient base-emitter voltage to turn on
Q2, Q1 will be turned hard on through the base bias current
supplied by R2. Thercfore, the voltage drop across the
current limit circuit will be minimal. When the current rises
through R3 and the voltage across it in proportion, Q2 wiil
begin to turn on, robbing Q1 of base drive current. This will

amount of current drawn, the greater the current drawn the
greater the fall in output voltage and the greater the oscilla-
tion of the power supply’s output voltage. This would
inevitably amplitude modulate the de supply to the trans=
ceiver and ultimately the RF power to the aerial.

A current limit condition in most power supplies is a fail
condition of some sort, a failure of the load which has for
somc reason decided to draw more than the permitted
current, whereas in this circuit it is not and is exploited.
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have the effect of limiting the current through Q1 and R3.

CS5 is included to give some degrec of decoupling te Q1
and will reduce any matns ripple from the smoothing capaci-
tors to a more acceptable level, i.e. 250mV peak-to-peak on
the ocutput of this part of the circuit.

The reason for adopting this approach fo have a separate
current limit circuit ahead of the voltage regulator, as op-
posed to onc incorperated withirnt a constant voltage source.
If a standard power supply were used, for example a 723 IC
regulator, you would find that when the power supply goes
into current limit (during transmit or a period of heavy
charging current demand) the error amplifier of the 723
regulator will fight against the current limit circuit to main-
tain a constant output voltage. In this situation, the power
supply would oscillate at an amplitude dependent on the

PROJECT

Voltage Regulator Circuit

There follows a three terminal regulator with an exten-
sion to the basic configuration, which will increase the
current through what is a 1.5A regulator. This, with the
addition of R6 and Q3, will raise the current handling of this
stage to above 4A, more than is actually needed for the
supply. This stage sets the charging voltage for the gel cell
battery. which can be set to between 14.4 and 15.0V, the
recommended charging voltage for these types of battery.

Three terminal regulators are quite common - IC1 sup-
plies the first 400mA of current and as the current rises
through R6, Q3 will begin to turn on, thus causing current to
flow through the emitter-collector of the transistor. Any
additional current above 400mA will flow through Q3 and
increase the current handling of the regulator circuit.
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Safety Cut-out

Incorporated alongside is a safety cut-out circuit, which
will isolate the battery from being over discharged in the
cvent of a mains failure. It is a 741 op-amp configurcd as a
comparator, with additional hysteresis of about 1V added.
The purpose of the cut-out circuit is to monitor the battery’s
terminal voltape and, as long as the battery voltage remains
above 11.5V (set with RV3) it will remain active within the
system and will supply the additional transmit current re-
quircd by the connected equipment. bt ensures that the battery
is not destroyed by too deep a discharge, which would
otherwise cause itreparable damage.

When a supply of around 12V is applied to the circuit via
the momentary push button switch §2, IC2’s circuit becomes
active. D1 is supplied with a current via R4 of 10mA and
supplies a stabilised reference voltage to the comparater pin
2 of 4.7V. Pin 3 of IC2 picks off a portion of the voltage
applicd to this circuit, with the potential divider RS, R7 and
RV2. R8 provides the hysteresis.

When the voltage applicd to the circuit is higher than
11.5V, the voltage at pin 3 of IC2, when set correctly, will be
a little greater than the 4.7V which is supplied by the zener
diode as the reference to pin 2 of the same IC. The voltage on
the output of IC2, that is, pin 6, will also be high in this
condition (+12V) causing Q4 to conduct and turning RLA on,
as the voltage is higher on the non-inverting input of IC2 than
the inverting input. The voltage at pin 3 of IC2 will also bc
influenced by a secondary path to this input, as RS is
effectively in parallel with R5. When the voltage to the
circuit drops below the trigger level, i.e. 4.7V at pin 3 of IC2,
the output of IC2 will fall to 0V, thus turning off the relay
RLA. R8 willnow b effectively in parallel with R7 and RV2,
causing the voltage at pin 3 IC2 to fall lower, further changing
it’s operating point.

When power is reinstated to this circuit, a greater poten-
tial has to be applied to it to overcome the hysteresis built in.
This is simply effected by closing momentarily the contacts
of S2.

The hystercsis is added for two reasons, one of which is
that at the switching point of the comparator, the output will
tend to oscillate and cause the relay RLA the buzz crratically.
The second is to cnable the battery, in the event of a mains
failure, to be recharged successfully before it is connected
back to the supply’s load. The terminal voltage of the battery
in a discharged state will be low, so this has to be raised
sufficiently to give the battery time to be charged up before
being discharged again. If this approach was not adopted
with an additional mechanical reset, the battery would
undoubtedly take a considerable time to reach a fully charged
state.

As the mains supply (current limit) would be supplying
‘current to the transceivers in both receive and transmit modes
as well as the battery, the transmit output current of the
supply would not be reached in this way with a discharged
battery. Time is given for the battery to be charged again
before the equipment is once again connected to the supply.

Construction

The whele unit can be built in one of two ways, either
housing all the electronics, including the gel cell battery,
within a common enclosure, or housing the battery remotely.
The first approach was employed here, as this lends itself to
a greater flexibility in the choice of batteries. The whole unit,

]

mcluding the battery, was to be housed within a home made
enclosure, which would make the whole unit safe from
prying hands and falling objects, which could be rather
dangerous if they were to come into contact with the termi-
nals of the battery, in particular.

The components are mainty accommodated on one PCB,
as shown. The board is attached to the tear of the enclosure
with a piece of aluminium angle which forms part of the
heatsink and all the major power devices, which emit a
reasonable amount of heat, are attached to this. This helps to
keep the whole unit cool. An additional heatsink could be
attached to the rear of the enclosure to aid in the cooling.

Wiring within the unit is made as short as possible, to
avoid unnecessarily long runs which would induce a signifi-
cant veltage drop along it’s length. Those wires which are
carrying any appreciable current will have to be able to cope
with the running current, in this case 15A peak. 50/0.25 cable
is rated at 30A continucus and will be adequate, butata pinch
32/0.2 is also suitable, as the current rating for the power
supply is not a continuous one and will not permit the wire
to heat up to any appreciable degree.

Setting Up

The unit once fully assembled is ready for setting up and
there are only three presets on the PCB, making it an easy
task. Set all presets to their mid position.

RV sets the current Limit to, in the prototype’s case,
3.0A. This is accomplished by connecting a high power
wirewound resistor or combination to make 3R3 ohms to the
output of the supply, i.e. the transceiver socket, with an
ammeter in series with the resistor. Adjust RV1 until the
current reads 3.0A. The output voltage will fall slightly, by
approximately 1V, to indicate that the circuit is working
properly. Remove the resistor, as it will be dissipating some
36W.

RV2 sets the low voltage drop-out of the supply on the
comparator IC2. With no battery connected, the voltage
across the supply of 1C2 should be 13.8V, adjust RV3 until
this is so. Monitor the voltage across the pins 2 (positive) and
3 {negative) of IC2 and adjust RV3 until the voltage is at
1.5V. This wiil have set the drop out voltage to 11.0V and at
this point the battery will have been discharged to 30% of it’s
full capacity.

RV3 sets the output veoltage, which is set to 144V at the
battery’s terminals. There should be Icss than 13.8V on the
main output to the transceiver and at least 12.5V.

Use of the Power Supply

The power supply as previously mentioned was originally
designed to run a three port packet node. The ¢ircuit can
however be used to run in a single TNC and transceiver
combination with very few modifications. These would only
be to actual component values in the circuit.

The capacity of the storage battery in the power supply is
dependent on two factors, the first of which is related to the
amount of backup required in the event of a power failure. It
is also dependent on the total current drain from the power
supply. For example, if the transceiver were disconnected
from the supply and the battery remained connected, the
maximum charging current would remain at 3.0A. For a gel
cell battery, as used here, a maximum charging current of
3.0A relates to a minimum battery capacity of 12A/H. The
maximum charging current is a quartcr of the Amp Hour
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capacity in the type of battery used in the prototypes, but
according to one manufacturer, Yuasa, it is quite in order to
charge a gel cell at twice the current of it’s Amp/Hour
capacity, which means that a 1.5A/H gel cell can be used.
This will result in a 20% reduction in the life of the battery
if this is done often, would have little effect on the overall life
of the battery as this charging rate would be a rare occurrence.
A 12V 3A Hour battery would be most suitable for this unit.
In the case of a single TNC/transceiver combination, the
charging current (current limit), when the transceiver is
disconnected, can be reduced to 1.5A or even 1.0A, thereby
reducing the size and cost of the storage battery needed.
There need only be onc component change and this involves
a new selection for R3.

For a limiting current of 1.GA, R3 can be changed to 1R0.
For a higher current of 1.5A, R3 will stay as in the modified
case above at IR0. The adjustment can be accommodated for
the additional current with the preset RV 1. This will there-
fore change the size of battery needed and the cost and size
of the enclosure required. Limiting the current to 1.0A
charging current will need a 12V 4A hour battery, 1.5A will
need 6A hours.

One further thought on the construction of the power
supply should be considered if the storage battery is built
within the same enclosure as the rest of the electronics. A
simple battery On/Off switch should be incorporated in
series with the positive line to the battery. This will enable
the battery to be isolated from the rest of the circuit in the
event of the unit being switched off from the mains supply for
any appreciable length of time, which may discharge the
battery.

Firstly, the power supply is connected to the mains and
switched on and the banery is connected to the unit, if it is
external. The mains neon will illuminate on the front panel,
but the power led LED1 will remain unlit untit the push
button S2 is momentarily pressed. This should not be done
unless either the battery is in a fully charged state, or the
supply has been allowed to charge the battery for at least two
hours. This should give the battery time to actually get some
charge in it before it is used. Press S2 and the relay RLA will
energise, causing the contact to be made between the battery
and the transceiver. The relay will remain energised if the
battery is in a good state, otherwise it will de-energise as the
storage battery will need tend to take all current in charging.

Conclusions

The unit has been in operation since March this year and
shows no signs of deterioration. The main problem assoct-
ated with this type of PSU incorporating a storage battery, is
that batteries need some form of exercise, rather likc you and
1. They need to be cycled often to maintain their efficiency

" and this design keeps the battery float charged and cycled

throughout use, as the extra current demanded on transmit is
enough to cycle the battery, with the float charge part of the
circuit keeping it in top condition.

This power supply has replaced a 12V 30A switch mode
power supply, which can now be put to other uses. There
seems to be no apparent change in performance of the
equipment and the after some time int use, [ have seen no
problems with the storage capacity of the battery, which was
always a worry.

Using the Power Supply
PARTS LIST
RESISTORS (2 ZTX300
A1 2k2 12W (3 TIP34A, plus insulating kit
R2 247 /4 Q4 ZTX650 A s S .
R3 0R47 2.5W wirewound ‘BR1 200V piv 4A pc mounting bridge rectifier 0.2° pitch
R4 820R D1 4V7 500mW zener diode
R5 6k8 D2 1N4148 signal diode
R6 1R5 2.5W wirewound D3 BYW80-150 fast recovery diode, plus insulating kit
R7 3k3 D4 MBR20100 20A diode
R8 68k LED1 0.2in 10mA, green LED
R9 220R
R10 1k8 MISCELLANEQUS
Ri1 1k0 LP1 240V mains neon indicator, with intemal resistor

AV1 1k0 horizontal preset
RV2 5k0 horizontal preset
RV3 1k0 horizontal preset

CAPACITORS

C1 100n 250V AC RMS working

C2 100n ceramic

C3 47001150V 10mm pitch pc mounting efectrafytic
C4 4700150V 10mm pitch pc mounting electrolytic
05 4711 25v axial electroiytic

C6 47 25v axial electrolytic

C7 47u.25v axiat electrolytic

SEMICONDUCTORS
IC1 LM317T 1.5A adjustabie requlator, plus insulating kit
IC2 LM741N ‘opamp

Q1 MP142, plus insufating kit

RLA 12 volt coil, 30A contact SP relay. RS stock no. 351-768
F1 500mA 20mm anti-surge fuse and chassis holder

F2 3.15A 20mm fuse and PC mounting holder

F3 15A 1 1/4" fuse and chassis holder

BAT1 12V 15AMH gell cell battery (used in prototype), 3AHcapacity
battery can be used can be used as an altemative. T1 240/15V
100VA mains transformer

SW1 240V 3A mains switch, DPDT

SW2 Push button switch (momentary), push to make

Case, bracket fabricated from alueinium sheet for heatsink, con-
necting wire, mica washer insulating kits, connectors, 3R3 25W
resistor (test purposes only), stc.
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OSCILLOSCOPES

SO ID
HEWLETT PACKARD
HEWLETT PACKARD
HEWLETT PACKARD
HEWLETT PACKARD
PHILIPS

PHILIPS
PHILIPS
PHILIPS
PHILIPS
TEKTRONIX
TEKTRONIX
TEKTRONIX
TEKTRONIX
TEKTRONIX
TEKTRONEX
TEKTRONIX
TEKTRONIX
TELEQUIPMENT
TEKTRONIX
TEKTRONIX
TEKTRONIX
TEKTRONIX
TEKTAONIX
TEKTRONIX
TEKTRONIX
TEKTRONIX
MARCONI
TEGTA9A

TF PSU
TE1313A

TF 833A

TF 106688
TF1073
TE1073A
TF1245

TF 1247

TF 2016A
JF2081/4

TF 20918

TF 20928
TE2103
TE22131

TF 2300

TF 23008

TF 2330
TF2370/1

TF 2432a

TF 2600A

TF 2800

TF 2604

TF 2506

TF 2700

TF 2802/2

TF 2804

TF 2805/6M

TF 2909

TF 60573/1

TF 243

HEWLETT PACKARD

8 CAVANS WAY, BINLEY INDUSTRIAL ESTATE,
COVENTRY CV3 2SF, ENGLAND.
TELEPHONE (0203) 650702. FAX (0203) 650773

LISTOFETEST EQUIPMENT AVAILABLE

054200 — Digital vrre £250
*182C-100 MH2 4 Channet ~ £300
1740A-100 MHz Dual Channgl £350

1741A-100 MHz Dual Channel with Analgoue Storage .. ...
1744A-100 MHz Dual Channel with Analogue Storage .
3211 ~ 15 MHz Dual Channel
3217 ~ 50MHz Dual Channel
3226 t15MHz Dual Channel ...
3240 - 50 MHz Dyal Channal
3261 — 120 MHz Dual Channal .
453 - 100 MHz Dual Channel .......-
3|

SA
2445 - 150 MHz 4 Channe!
7313 - 100 MHz 4 Channel with
Z403N - 60 MHz 4 Channs!
7603- 100MHz 4 Channel ...
7623 - 100 MHz 4 Channel .
7904 - 500 MHz 4 Channal .
D75-50 MHz Dual Channel
465- 100 MHz .
4658 - 100 MHZ
468 - 100 MHz Digital
7834 -400 MHzAnalgoueStorage e T
77044 - 300 MHz
7613 - 100 MHz Analgoue S
7844 - 400 MKz
454 - 100 MHz

Miliwatl Power Meter ...
G-30V-3ATWIN ., ...
0.4% Uni | Bridge
AFPowerMater ...
FM Signal Generator
R/F Attentuator 0-100db.
R/F Attentuator 0-100dD. _......
Q Meter

20-300 MHz Oscillator J £250
AMTFM Signal Generator 10KHz-120MHz
Digital Error Datector
(White) Noise Generator ..............
(White) Noise Receiver
Sina/Squara 10 MHz Oscillator (Batlery) ..
X-¥ Display
FM/AM Mod|
FM/AM Modulation Meter .
Wave Analyzer 20 Hz-50 KHz
110 MH2 Spectrum Analyzer .........
560 MHz Digital Freg y Mater
Video Volimeter .. o
Sansitive Valve Voitmeter ..
Electronic Voitmeter .
Diffarential DC Vi
Universal Bndge ...

Pattern Genesator and SLMS
Coiour Galn and Dalay Test Se

Sine/Square Pulse & Bar General . €150
Grey Scale Genarator ... ... 150
Signal Source (4-BGHZ) £250
Timar/Counter 100 MHz <150
6 Db Hybnid (Returmn Loss Sheel) ... eeirciieen e o €25
Logic State Analy £100

Logic Analysers - rres
With 87558 - Sapt Amplitude Analyser ounted) ...
Time Base and Delay Generator (Scope Plug-in Umi) e,
Oscilloscope Camera ... -

VHF Oscillator 10-500 MH2 .
Funcion Generalor with 33054 Sweep Pluq-ln
3400 a RMS Valtmeter .
Broadband Sampiing Voltmetar
Spectrum Analysar 5 H2-50 KHz
Spectum Analyser Dua! Channel 25 KHz _.
Spectrum Anatyser 20 Hz-40 MHz (GPI8} ...
IF/Baseband Transmitier Fitted with 3716A B/B TX
IF/Baseband Receiver Fitted with 3705A
(Ditterontial Basebard Detector)

3710A and 3702B Make Up Mécrowava Link Analyse:
Down Convertar with 3738A Osullatnr(ﬁ 38.5 GHz) OIP 70 MHz. 2200
Attentuator (3-100 MKz) . 2

Data Generator ] 750

Emor Detector J ™
instrumentation Recorder (M New Immaculate Cnndrllon'_l =
AC Voltmeter ..
AC Voltmster __ =
Vaceum Tube Volmeler
AC Voftmeter ..
SWR Meter
10 Hz-1 MHz Oscillator ..
Test Oscillator 0-10 MH2
20dB Atlentuator0-12.4 GHz .
Sweap Oscillator {Mainframas)
Sweey Oscillator with 834A Plug-in (8-12.4GHz) ..
Storage Norr

Frequancy Doubler (1/P 8-13.25 GHz) {OP18-26.5 GHz)
10dB Directional Coupler ...

Power Mater -

£1.5K

Universal Switch Controller

Sensing Heads

Sensing Heads

1 MHz Frequency Standards Distnbution Unit
Synthesizer 40-130 MHz

KEITH MORRIS
Tel: 0203 650702
Fax: 0203 650773

5002 Wideb LavelMalans s o e e, T .£650
5003 Digital Multimeter. -£150
9000 Microprocessing Timer/Counter 500 MHz PR OS., D/ hy
9081 Synthesized Signal Generator - 520MHz . .£600
9083 2 Tone Signal Source .. .£225
92420 Programmable Power Supply 25V-2A .- £300
92468 Programmanble Powar Supply 25V-10A = . £400
93008 RMS Vi >
3300 RMS VoRmeter ...................
9241 LCR D
9500/9515 Universal Counter/Timer 512 MHz
9824 UHF Frequncy Meier 0-560 MHz ____

Frequency Counter (UHF) - 560 MHz
9901 50 MHz Universal Counter Timer
9303 50 MHz Universal Counter Timer ...
9905 Frequency Gountar - 200 MHz
98017 Frequency Meter (UHF Freq. Counter - 560 MHz) ..
9319 Fraquency Meter (UHF Freq. COunler- 1 GH2) ...
9932 Instrument Interiace ... = o P o
9303 True RMS R/F Level Meter ......
9475 Rubidium Frequancy Std = B
9084 Synihesised Signal Gén. ...
TEKTRONIX
Type G - Qscilloscope Plug In Unit - Wideband Differential Calibrated

Pre-Amp {(as NEW) - . €75
PM 104 Personality Module
TM515 Mainframe (Travelier Power Module- 5 Compamnen:)
P&201 FetProbe.. L i
P 6451 Data Acqmsmﬂn Probes .
5-3A Sampling Heads ... —. —
106 Square Wave Generator ...
109 Pulse G
191 Constanrhnphtude Sngnal Gengrator (350 KHz- 100 MHz) ..£100
603 Storage MOMor oo e .£75
1821-P1 Storage Display Unft ............ £75
4041 Disc Drives e - £50
4928 Disc Drives -.£50
WANDEL AND GOLTERMANN
AZD1 i ©  Display Expandar .
PRT-1 PCM Regeneration Test Set ...
P§12 200 Hz-6 MHz Laval Oscillator ...
PS 12 200 Hz-4.5 MHz Leve! Oscilk
PS-60 6KHz-18.6 MHz Leve| Oscillator ...
PSG-1 Test Slgnal Genarator (TV Coleur Carrier - 429687
RFZ-5 Reflection Co-Efficient Attachment
RG-1 Notsa Generater 0-TOOKHZ ...
$G3 Display Unit
SPM-3 Salective Lavel Measuring Sat ...
SPM-80 6 KHz-18.6 MHz Level Meter .....
SPM 12 200 H2-6 MHz Level Mater ..
5PM 12 200 Hz-4.5 MHz Level Mater ...
MISCELLANEOUS
DATRON 4700 (with OPT s 20.90) Autocall Multifunctional Calibrator ........ £5.5K
DATRON 1071 Autocall Digital Meter €
DATRON 1061 Autocall Digital Meter
DATRON 1051 Autocall Digital Meter ..o .
DATRON 1041 Autocall Muhtifunctional Vot
ANRITSU MES38C Microwave System Analyser .
ADRET 740A Synthesizer 0-512MHz ..
MARKEM 175 Hot Foil Label Printing Machma s £2500
DAYMARK Auto Transistor Tester/Sorter Costnew 50K NOW £6K
AVO AM 215 - £/2 Breakdown Leakage & lonisaton Test -£750
PULSETEK 192 Osci Calip {25 naw)
GOULD Biomation K100-D Logic ly
ADRET 2230A 0-1 MHz Synthesi,
ADVANCE J2 A/F She. Generator 15H2 - SOKHz ...
ADVANCE SG 68 Low Dist. Osc (0-150 KHz) SmelSq Wave
BRADLEY 182 Oscillioscope C.
GALLENKAMP 300 Plus Senes ThermostatCyclic Timer/T: emp Cycling Oven ... €900
FISCHER Beta 20402060 Coating Thickness Compu

Plus many axtras all for
FLUKE 8010 Digital Multimeter ...
FLUKE 9318 AM Diffgrential Volts
FLUKE 8922A True RMS Voit
HATFIELD 1015 Leve! Moasuring Set 30 H2-120 KHz ...
HATFIELD 1016 Level Osc. Set 30 HZ- 120 KHz ..
PHILIPS 5167 Function G 1-10MHz
PROJECTINA CH 9435 Photo Micro
SIEMENS ‘W2008 Level Osallator 200 Hz 18.6 MHz
SIEMENS 02008 Lavel Mater 200 Hz-18.6 MHz
LYONS PG-75a Pulse Gi
LYONS PG-2b Puise Generator ..........
MULTICORE Universal Solderability Tester .
MULTICORE M §ll Solderabllity Test Machma
PHILIPS 8226 Six Lne Pea R d
PHILIPS 6671 High Resolution 120 MHZ (AT Jf o iy < Py S0,
SYSTRON DONNER 101D Pulse Generator
THANDAR TP6Q0 Prascaler {BrandNew) will

increase Freq, Range of Counter by Factorof 10 . .
TREND 1-8-10ata Transmission Test Sel ..o
WATANABE WTRH 2113 Way Chart Recorder .. e ol L
WAYNE KERR TE 2090 Transducer Equipment
WAYNE KERR Autobalance Uriversal Bridge
KIKLUSUL AVM 23/25 Dual Channel VRMS SmsdDB-'-CAL OIP
HELPERLTD Sinagder 101 Automatic ..
THANDAR TF 200 + Case + (600 MHZ& 1000MH1) Prescalers
NEW TOWARCLTD 8115 Digital Sweep Function

Generator & Freq. Counter (with manuals)
FARNELL NOS5P314 (55 watts) Switch Mode

Powaer Supplies BRANDNEW CostNEWESS o .. c......

Give +5Y @ 3.5A +12V @ JA-12@1A

Many more items such as power suppiies, multimeters & AVO's et availabie.

Flease sand S.A.E. for details.

ALL EQUIPMENT IS USED, WITH 30 DAYS GUARANTEE.
PLEASE CHECK AVAILABILITY BEFORE ORDERING.

_ CARRIAGE CAN BE ARRANGED - VAT TO BE ADDED TO TOTAL PRICE OF ALL GOODS AND CARRIAGE
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EXPRESS COMPONENTS

74LS SERIES 2INI907 019 | 7eHC243 046
L3Sz 050] 22UF 25V 0.14] TNCSRPLUG 085 BDI o
EALS00 AT 3:3:3 3% :g; ol L 034§ 33UF2sV 016] TNCCHISSOC 0.65| BDI% 622 awora 019 | 74HC244 034
JaLsdl 10} a5 0.86| 4514 072} Laas oxm| 4TUF2sV ots| PL29PRUG  0s5| BDLew 0z | 2va926 014 | T4HC24 o5
LS oo | Sasm 049| 4518 on| wmn 035 ésuUFasv 00| REDUCER (PL25%0.16| BFi80 030 | 2x3053 026 | 74HC251 028
yALSD 0104 74 5290 04| 4516 030] LFIS 03s] 10ur25v oz PL2sISOCKET 033| BFIR 030 | 2v30s oas | 7T4HC253 oz
L S0N 018} 741520 opM| 4513 ©26] LF3%6 07| tsuFiev 0| coaxriuc  0.1s| BFIsS 030 | 23055 o036 | 74nC287 0
LSS 0194 215295 oss| as 025] 1m3s8 v26| 2ZUF16V 028| COAXLINESOC 032| BFIM olt | aNa2 134 | TMHC2% o34
ALS 08 03 | 745208 cal| 4sn va2| 1M3s0 10| ITCFI6V 00| SCARTPLUG  045) BF158 018 | vy 0.00 | 74HCI6S 025
ALS07 039 { 415200 118| 4526 03| 138l 260| 4F16V 0@| ECCHSFLUG 049| BFIsS o9 | v 009 | mHCan R
Zanl) 919 | es3m 15| a5z o3| rmses 046| ssUF 6V 07| ECLINESOCKET1.70{ BF197 019 | 23704 0.9 | 74HC280 036
ZALSGY 12 7| 4528 ow| v 01| 100UF 10V 140| IECIMLEAD 18| BEF1% 019 | aN3zas 009 | T4HCI® 0%
LALSA2 & ) 74HC354 o
HLSI0 018 | oaisa47 oso| as2 0| zNaraz 0s9| 100UP 16V 170] ECRAIMLEAD 240} BFi%9 019 | z2M3706 0.00 2
AN 010 | sy 118] 4sm2 031| ZN416E L% 14" MONO FLUG 0.18| BF287 032{ 20311 178 | 74mCI% o.
T4LS12 0.10 4 1 29{ BF2ss 035 | 2NI2ss 118 | 74HC36S 032
LI om| 4534 220| zMaz 1.5 CERAMIC M"STEREQ PLUGO.
BT 018} Sisim ozz| 4538 0| zNamp 120]  CAPACITORS | 2SMONOPLUG 012] BF2® 03z N3sa 005 | TacIse 0%
J4L314 021 0515 138] 453 03| ZN4SE 450 18PF 00s| 3SMONOFLUG ¢.12{ BF337 035 | 2NIS04 L) (e 2
T 0121 141536 138) 4541 00| zvas 250{ 22pF 00| 3SSTEREOFIGGO20| BFR4a 038 | 2N3s05 0.08 | THCIS 025
f4LSs0 0124 oy S36s 024] 4543 04s| zNazTE 940) 33pF 0.05 BFRED 038 | 2N3505 0,03 ] preraciy e
T 012} Jus3ss 08| 4535 o03a| Zna2sE 790} 47 008 TOGGLE BFRSI o | mewa o6 | TeHCIH N
LS 2 0121 qusier 026] 4536 oem| zvase 625 sapr 008 SWITCHES BFX29 028 o
GALS 2 OB raisise 0| 4560 117] ZNMsE 90| 1opF 005| SPOT3A250v 0s57| BEXM 030 FETS foiens oz
1528 bovdl IV TeY ox| 4566 195| sLsss 27| yspr 005| SPOTC/O1A20v 0@ | BFXSS 030 | BF244B ] e o
71827 012 : 057 | BFXS! 043 | BF258B 036 -
1 | T4LS3e 0.32| 4572 0.24| SL450 235| 29PF 0.05| DPDT3A 250V 74HC 534 e
Ls28 012§ 5y sas ‘034| 438 an| NESH 15| 3apF o0s| DPDTCO3A250v0 7| REXS 04 | 2n3819 O s 5
aLS3S 012 | oyisam 03z2| 4585 032| NESM 195| 41eE 008 BFYS0 028 | 23g20 oss| 74 45
TALS X2 013 0 BEYS1 025 | 2NSAsT 049 | TAHCS64 0.46
MLSITE o&) ame 0| NEsss 19] sspF 008 MINATURE e 5
TRDLY SB | o33 086{ 40106 030] 7555 o] ek 005f PUSHTOMAKE | BFYQ oZ1| 2Ns458 049 | 7T4HCS 42
T4L8YT 0.4 : ¢ i BFYS3 046 | 2NSags 042 | TAHCST4 042
L) 913 | 7azaes 22| 40109 045| NESSS o3| g2pr 0.0 SWITCHES i O e o
74 04s] 401 045] NES&S 1491 100PF 008 g =
) ons | S o2s| sa17s 0| NESES vi0| 1o0r O s o1t msxao 026 DIODES S &g
AL 0B Jasag 024| aoi7s 03s| NEssT 035| ysopr 00| cresv 19| BSX® 035 | 1N4001 QOPACK)0.24 | 74HCE :
TALS 4 1.: 7415395 032| 401 as| NESM 235| 1ecPF 0| aue as| BSYSSA 0.48 | 184002 (10 PACK) 025 ;:%g ; .2
F4LS4T [} 08 1.39 | 1N4003 (10 PACK) 0.26 ¥
7415396 1.68 NESTI 198! 220pF 607l ymriow oas| 2U2
741843 046 | 3a1s5308 12| VOLTAGEREGS | wM710 o8| 27pF 007! wmE o1p| BU208 140 | 154004 A0 PACK) 027 | J4HC402 e
s 06 15359 o&| 705 on| M7l a80| 330PF o0 BU208 165 | 134006 (10 PACX) 028 C
e on| esas 190 7ar12 0| LM7S 480f 390PF 007 ROTARY M12955 015 | 1N4007)I0PACK) 029 | T4HOAT0 o
74 . MIE340 0.35 | 1NS401 (SPACK) 0.30
74LS4%0 o0se{ 7IL1S 03| 741 0.17} 470PF .07 SWITCHES
MLS S a1l MIES20 044 3400 par | 74HCs0e9 026
o 030 [ CONNECTORS | 79113 on| D ] et om| [POERWAY 03| \pen 060 { iNsaos s PAGK) 0 | TAHC40S0 @26
JLSIA 28 SOLDER BUCKET -m,g 0z7| TBAtIO 057 azopr 007 : mf ::: :';; MIEIOSS 085 1 |N3406 (SPACK) 0.4 ;::Céf:ﬂ“ : ::
ALY 918 | opmvsockeT 027 7808 027| TBAS™ o8| 1nNp 607 JoOrEsway og5| VESAG 027 iNsigs (sPACK) 037 § TAHCeo: gne
EALSAR 018 | o PN PLUG 06| 7812 027| Misas 465| nsE 0.07 MPSADS 027 | casTsPACK) 082 :
T4LS 7S 21 P MPSA 12 0.27 Izt 040 | TAHC4S11 040
1SPIN SOCKET 034| 7815 07| MLI26 4.28| »orF 0e7 OASQ (5 PACK)
sty S2 | spito 03| 7908 o3| MLs27 a25| war om} DILSWITCHES | ypgass 017 | casisPaCK) o0s0] 74HC4S14  am
MLSTEA 024 b s AWAYEPIN 049 05 0.5 | 1916 (SPACK) o | T4HC4S538 040
25PINSOCKET 02| 7912 om1| TDAIOM ANTF 0 | edrdedtal s e | ety : e T
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30 WATT SINGLE CHANNEL

30 watt ms into 8ohm, 20HZ -20KHZ harmenic distortion
0.1%, sensitive lo 1 50MV, mic sensitivity 50MV, 36V x2
psu’s required complete with base, treble and volume
controls and heat sink.

Qur Price
Our Ref 2

£8.00 each
EE/W8P7

120+120 WATT STEREO AMP

240 watts rms into 4 ohm, 10KZ-20KHZ, harmonic distor-
tion less than 0.01%, sensitivity 3MV (phono), 130MV
(aux), 2 x 30V psu’s required.

THIS MONTHS
SPECIAL OFFERS

COMMODORE 64 & PSU

USEFUL POWER SUPPLY - £5.00
14.5v DC (@ 400Ma battery charger

Plug in type with slecved pins. Lecad terminates in

3 pin din plug, easily removeable. Originally intended
for mobile phone charging. (Large quantities avaifable)

Once again available due to a bulk purchase. Commodore
64 together with Power Supply, supplied and tested in

working order.

Our Price:£50.00 Ref :ET/W50P1

Our Price : £30.00 each
our Ref EE/W30P3
30 WATT STEREO AMP

30 watts rns into S8ohm, harmonic distortion . 1%, sensifiv-
ity 3MV (phono), 130MV (tuner), signal to noise 80db,
36V x 2 psu’s required.

PIR MOVEMENT DECTECTOR
Once again we have acquired stocks of this popular line
and are able to offer you a very high quality and profes-
sional detector at only *#*£15.00%*%  Range: 20 Mitrs
with a 90° arc. Day and Night Mode Dimensions: 15¢m x
9emx lem Mew and boxed complete with installation

guide.
Our Price:£15.00
Our Ref :ET/W15pP2

cur Price £16.00 each
Our Ref EE/W16P1
300 WATT MONO AMP

300 watt rms output, harmonic distortion less than 0.05%
10KHZ. 2 x 60V psu’s required.

Our Price : £40.00 each
Our Ref : EE/W4A0P3

ELECTRIC MOTOR - 3 PHASE
GEC Alpak Induction Motor. This is an extremely well

Our Price : £5.00 each
cur Ref : ET/W5P8
AMSTRAD PRINTER MECHS

We have both Amstrad  LQ3500 and Amstrad
DMP4000 printer mechanisisms No case or
electronics but complete with print head. Ideal for
replacement  The mechanism comes with two high
quality stepper motors which togcther with the print
head are worth much more than we are sclling the
whole uni for!!!! This unit could also be utilised for
a number of other projects including coil winding,
laser scanning(®*!) etc.
{Quantity Prices available on application)
AMSTRAD LQ3500 units
Our Price : £10.00 each

our Ref : ET/W10P5
AMSTRAD DMP 4000 units
Our Price : £20.00 each
our Ref : ET/W20P3

made industrial 3 phase motor. BRAND NEW & UN-
USED. Supplied with full installation and maintenance
literature.
Our Price:

Our Ref :

£60.00
ET/W60P1

AMSTRAD MP3

A complete fully tunable VHF /UHF
TV reciever with RGBand composite
video out, audio on internal speaker.
Intended for use with CTM644 col-
our monitor but can be used with
monitors that have a 15.825kHz line
frequency. Needs 12V DC psu.
BRAND NEW AND CASED.

PORTABLE ALARM SYSTEM

‘PAL" Pontable Multi Bean Scanning System. Lockable
Stand-alone PIR unit with removable keys(3 supplied).
This unit uses a PP3 battery and when activated emits 2
piercing SHRILL! The units scans the room and memo-
risesthe layout Should this change, the.alarm is trigpered
There is a 60 second exit delay.
Our Price: £17.00

REF : BET/W17P1

CAR PHONE HANDSETS
YUPPIES LOOKOUT!!

Brand New High quality handscts originally intended for
use with Phillips Mobile Phone System We have acquired
8 number of these handsets, supplied in two pants, speaker
and combined phone rest unit plus handset with LCD
display, LED indicators and push button diziling. 6 addi-
tional keys as well asthe conventional 12 numeric keypad.
No transmitter fTeceiver, 5 Mir 12 core biack cable
attached. Excellent Dummy Mabile Phone!!!

Price: £6.00 each
Ref : ET/W6P3
MINI MULTI TESTER

Mini multi-tester with 9 ranges. AC Voltsupto 1000. DC
Volts up to 500.

Ohms/mA ranges.

1K ohm/V. Ideal for pocket or toolbox use and at only
£5.00 each - replaceable!!

Our Price: £5.00
Our Ref : ET/W5P2
HEAT DETECTOR

This is 2 Japanese made combination type heat detector
which could be linked to a suitable fire alarm panel,
105mm dia. 30V operational,

Our Price:£4.00 OurRef:ETWAP1l

Our Price : £19.00

Our Ref : ET/V19P1

CpTaE————
MORE STOCK LINES - TOO MANY TO
LIST IN ONE ADVERT CHOOSE FROM. ..
AERIAL, AMPLIFIERS FANS
AEROSOLS FUSES
AL ARMS JLUE GUN AND GLUE
AMPLIFIED SPEAKERS HEADPHONES
ANALOGUE MULTIMETERS HEATSHRINK SLEEVING

L APPLIANCE LEADS HI F1 SPEAKERS

[ BATTERIES AND HOLDERS IONISEKS
BATTERY CHARGERS LED's
BOOKS LASFRS AND LASER PSU's
BOXES AND CASES LOGICPROBES
CAMCORDER BITS LOUD AND MARINE SPKRS
CAPACITCORS MICROPHONES
CAR AMPS, RADIOS & SPKRS PIR LIGHETS AND DETECTORS
CB SPEAKERS AND PSU's POWERS SUPPLIES
COMPUTER BITS POWER AMPLIFIERS
CONNECTORS RADIOCS
DESOLDER PUMP SERVICE AIDS
DIGITAL MULTIMETERS SOLDERING EQUIPMENT
DISCC LIGHTING STEAM ENGINES
DISPLAYS TRANSEIVERS
DUBBING KIT TRANSFORMERS

] @LS WIRELESS MICROPHONESJ

SOME OF CUR PRODUCTS MAY BE UNLICENSABLE N THE UX

MANY MORE SPECIAL OFFERS
IN OUR REGULAR NEWSLETTERS

PC CASES desk top case +psu £51.60 ref BPCAC 1. Daluxe
slimiine case +psu £60.00 ref BPC/C2, Minitower case +psu
£51.60 ref BPCIC3, Deluxe midi case +psu £50.00 ref BRCAC4.
MONITORS Mitac 14' SVGA .39DF £174 00 ref BPC/MO2. Mitac
14" SVGA .280P £202.00 ref BPCMOH,
MEMORY 256K Simm 70ns £8.40 ref BPC/MH. 1MB Simm 70ns
£26.40 ref BPC/MI2, 4MB Simm 70ns £96.00 ref BPC/MI3
MICE 2 button senal mouse with 3.5° s‘ware. £8.40 ref BPC/MIG,
3 bulton seria mouse with 3.5° s/ware £9 60 ref BEC/MIZ.
KEYBOARDS 102 AT UK standard keyboard £13.60 ref BPC/
Mi4. Deluxe keyboard 102 AT UK £26 40 ref BPC/MIS
SOFTWAREME DOS 5 OEM version £35.60 ref BPC/MIB, MS
WINDOWS 3.1 OEM version £42 00 ref BPC/M:S.
6 288-16 Headland chipset £46.80 ref BPC/MB4. 3865X-33 Acer
chipset £82.80 ref BPCAIB2. 3865X-40 UMC with 84K cache
£110.00 ret BPC/MB3, 4865X-25 UMC with 64K cache £151.00
ref BPC/MBM, 4860X-33 UMC with 256K cache £378 .00 ref BPC/
MBS, 488DX-88 UMC with 258K cache £515.00 ref BPC/MB6
FLOPPY DRIVES 1.44mb 35" diive £32 34 ref BPC/DDOS, 1.2mb
5.25° drive £38.40 ref BPC/DO02, 3.5°-5.25° mounting kit £5.00
ref BPC/DDOT,
HARD DRIVES 42MB IDE 17ms £35.00 ref EPC/DDO1, 39MB
IDE 16ms £166.00 ref BPC/D002, 130MB IDE 15ms £215.00 ref
BPC/DDO3, 213MB IDE 14ms £238.00 ref BPC/DD04S.
VIDEO CARD'S 256K CA&T 8 bit SVGA card £22.20 ref BPC/
VCO1, 512K Trident 9000 16 bit SVGA card £31 20 ref BPC/
V02, 1MB Tricent 8900 16 bit SVGA card £45.00 ref BPCA/CO3,
iMB Cimus AVGAR 16.7M colours £48.00 ref BPCNVCO4, 1MB
Tseng multimedia £82 80 raf BPCNVCDS
ADD ON CARDS Muti I/ card 2s_1p_19.2fdd, 2hddE11.00 ref
BPC/AQCO1, ADLIB sound card with speckers £37.00 ref BPC/
AQC02, Orchid sound card with speakers - 00 ref BPCY
AQCO3.

EXAMPLES OF COMPLETE SYSTEMS
3685X-33 SYSTEM
388SX-33 board at £82 80, case £51,60, 2MB ram £52.80, 42MB
drive £99.00, SVIGA colouf moniter £174.00, 102 keybeard, £25
bulid fee if required. Total £579.34
4868DX-33 SYSTEM
4B86DX-33 board £378.00, case £51,60, 2MB ram £52 80, BIMB
diive £166.00. 512 SVGA card £31.20, 3.5" FDD £32 34, mutti O
card £11.00, SVGA monitor £174.00, 102 keyhoard £18.60, £25
butd fee If required. Total £939.84

ALL PC PARTS AND SYSTEMS ARE GUARANTEED
FOR T YEAR PARTS AND LABOUR.

IN SUSSEX?
CALL IN AND SEE US!!

* 250 PORTLAND ROAD HOVE sussex
BN3 5QT.

'MAIL ORDER TERMS: CASH PO OR cueq_ué
_ WITH ORDER PLUS £3.00 POST PLUS VAT.

TURKN YOUR SURPLUS STOCK INTO
CASH IMMEDIATESETTLEMENT WH
WILL ALSO QUOTE FOR

'COMPLETE FACTORY CLEARANCE. -

MUCH MUCH MORE TN OUR 1993
CATALOGUE. PLEASESEND4IP, A4 S!ZEE
FOR. ‘t OUR FREE COPY
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Eadsild

HECOHNZOROZ2Z0R“EATEHEDO
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Prlce
(inc.
VAT)
£1.80
£2.50
£3.25
£4.00
£4.75
£5.50
£6.62
£7.20
£8.80
£10.60
£13.10
£15.80
£17.90
£21.80
£23.90
£25.90
£29.00
£32.20
£35.80
£37.90
£40.70

Price
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PCBs for the remaining projects are available from the ¢«

Such orders will niot be processed until paymentis received.

Window Monitor (4 Boards) S R coaE et e s K

E9308-1

E9308-2 Alternative 12V SUpply ...cccviriininnvinseensonrinnecsonerssersssresassssssssanes A M
E9308-3 Single Channel Lumitec ..........ccocevvvererernces Bt AT i 00000
E9308-4 Four Channel Lumitec ......c.ovvvervnens e < 3 |

E9308-FC Twi-light Zone .....ceovvvvreesrsreennns

listed in Buylines.

Usethe form ora photocopy foryour order. Please fill out all parts ofthe form. Make sure you use the board reference numbers. This notonly identifies the board
but also tells you when the project was published. The first two numbers are the year, the next two are the month.

Terms are stricily payment with order. We cannot accept official orders but we can supply a proforma invoice if required.

E9201 -5
E9201-6
E9203-1
E9203-2
E9203-3
E9204-1

Enlarger Timer Selector Board (2 sided) ....c.ooococceerecnee
Enlarger Timer Switch PCB
MIDI Switcher- Main Board ...,
MIDI Switcher- Power Suply ...
Sine Wave Generator (surface mount) .
AUte Ear B e e et
E9205-1 BatDetector
E9205-2 PondController...
E9206-FC Stercoamplificr ...
E9206-2 Xenon flashtrigger Mam Board o
E9206-3 Xenon flash trigger Flash Board ...
E9206-4 Scanner foraudio generator.......
E9207-1 Improved Rear Bike Lamp ...
E9207-2 Mini Baby Bug Momitor ...................
E9207-3 Ultrasonic Audio Sender (2 boards) .
E92074 Camera Add-on unit {4 boards) ................
E9207-5 AutoMate 5V/48V Mixer powersupply ..
F9207-6 AutoMatePrecision 17V powersupply ......c.cccccecerecans J

LOTODUmLO i m i m A

ETlI PCB Service, Reader’s Services, Argus House, |
Boundary Way, Hemel Hempstead HP2 7ST |

’fi Please Supply ; |
Quantity | Ref No. Price Code | Price Total Price |
E £ £ :

E £ L |

E g g :

Post & Packing | £ 0.75 1

Total Enclosed | £ |

Please send my PCBs to: 1
|

|

|

|

|

I

=1

E9207-FC Surmound Sound Decoder .........cc.couioeceienicccrernenenicianens F

E9208-1 DynamicNoiseLimiter........................

ES208-2 TouchControlled Intercom (2 board.s)

E9208-3 MIDIKeyboard..............

E9208-FC Batterycharger ......

E%209-1 lntercomforhghlalrcraﬂ............4........4...A..A..A........A..A.

E9209-2 Alarmprotector ................

E$209-3 Temperaturecontroller ..........cococcvinnieiiiiiccieaccinnnas M

ES209-FC 45W Hybnd power amp

E9210-1 Universal /O Intcrfacc for PC (2 Slded)
E2910-2 RapidFuseChecker...............ccovcuneneee

ES210-3 Heartbeat/AudioListener ...

E921 0-FCEWizards HalS s Bl il o an A e o e

E9211-1 ElectronicDie ..

E9211-FC Car Alam .........c.....c....

E9212-1 Digital Circuit Tester ..

E9212-2 Communications Link byRSZ32 L

E9212-FC MainsInverter .. o ST e SN

E930i-2 Fadmchstoonery ........................................................ G

E9301-FC InfraRedReceiver ....................... F
E9302-1 EPROM Programmer (2 Sldcd) N

E9302-2 Sound io MIDI Board .. L

E9302-3 PuddleTec.............. E

E93024 DiscoAmigaLightSelector H

E9302-FC InfraRed Transmitter ........ E

E9303-1 Ni-CdBattery Charger ............. E

E9303-2 @RI CiTester—. T e e ctel 8

E9303-3 Disco Amiga{motordriverboard) .........ccocvoiieiaranne. H

E9303-4 Direct Conversion Reciever (2 Sided) .. -.N

E9303-FC LED StobOSCOPE «...oooeeccciacereas “5F

s

<

F

E

C

E

E

F

F

D

E

15

H

D

E9304-1 SoloMicPrc-Amplifier..
E9304-2 Multimate Tester ...........
E9304-3 TheKeepsafe Alarm ..
E9304-4 ProvingUnit ...........cccoccceeeeee
E9304-5 Infra Guide Receiver Module
E9304-6 Infra Guide Transmitter ............
E9304-FC (AutoMate) Peak Program Meter ..
E9305-1 Pentacode Main Board ...
E9305-2 PentacodeRelay Board ..
E9305-4 Vibration Detector ...
E9305-FC TheFuzztone .........
E9306-1 GraphicEqualiser ..
E9306-2 SuperSpooker.........
E9306-3 Middle & Side Stereo Codm g &
E9306-ECSThe Chaperonsiss X n: ool 2 o ol L LU S F
E9307-1 Car Banery Tester (Double Sided - Surface Mount) .....E
E9307-2. _MindTraineron o o s ms 2 Lt s T F
E9307-FC Microwave MOnitor _................ccooctievenncccenicsimnecna B

ETI AUGUST 1993




PCB Foils
The PCB foil patterns presented here are intended as a

guide only. They can be used as a template when using
tape and transfer for the creation of a foil.

whaf

Alternative 12V PSY
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T
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Twi-light Zone
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4 Channel Lumitec

Single Channe! Lumitec '

]

Battery PSU Board

S

Mains PSU Board

Remote Circuit Board

e

S et
ST
e

Window Monitor
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Classified

Send your requirements to:

James Gale
0442 66551

ET Classified Department, ASP, A
Boundary Way, Hemel Hempstead,
Lineage: 60p per word (+ VAT) {(minimum 15 words)
Semi display: (minlmum 2.5cms)
£8.00 - VAT per single column centimetre
Electromart £24.00 (+ VAT)
Ring for Information on series bookings/discounts.
All advertisements in this section must be prepaid.
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FOR SALE

VARIABLE VOLTAGE
TRANSFORMERS

50,60
OUTPUTO 260V
Prica P&P
£29.00 £4.65
(f.'39 54i Inté VAT)

(E51 ZQIHCCVAT)
(£72.62 chAT)
(E93 13mc VAT)
6 50
{Plus Cariage)

Buy direct from the lmporters. Keenest prices in the country
COMPREHENSIVE RANGE OF

0.5KVA 25 amp max
1KVA 5 amp max £37.
2KVA 10 amp ma, £54.
3KVA 15 amp max
SKVA 25 amp max £12:

TRANSFORMERS-LT-ISOLATION & AUTO
(110-240% Autn transier either cased with American socker and
maine lead or open frama type. Availabls for immadiate delrvory,

WIDE RANGE OF XENDN FLASHTUBES

Writ n/Pbana your mqmn-

FLOUHESCEN‘I’TUB

an 40 walt ﬂlw(allus only}

20 wan £2.44+ 1 2508p
12in B watt £4.80 + 75p p&ip
Gin. 6 wart £3.96 + 50p plp
Gin 4 watt £3.96+-50p p&p

230V AC BALLAST KIT
For ennee §in, Jinof 1Zntubes  £6.05+£1.40
pdp (£B.75 wcl}

(£14.10nc VAT)
{E1D.21 e VAT}
{£6.52 inc VAT)
{E5.24 inc VAT}
{£5 24 inc VAT}

400 WATT UV LAMP
Only £34.00+£250 pdp  £42.89inc VAT)
160 WATT SELF BALLASTED BLACK
LIGHT MERCURY BULB
Available with BC of ES fitting. price inc VAT
& p&p and VAT £25.566

12V D.C. BILGE PUMPS
500 GPH 151t head 3 amp £19 98
1750 G PH 15k head 9 amp £34 55
Alsa now available: 24VD.C. 17SOGPH 15fthead
5 amp [35.55. Afl designed
WWC’ ged. PRICES lNCLUD* F&F & VAT
EPROM ERASURE XIT
Build you cwn EPROM ERASURE for 8 fraction of the
pnce of a made-up unit kit of pans less casa includes
12in 8 waa 2537 Angst Tube Ballast unit, pair of bl Dm
Igads, npon indicator. on/olf swich, safity

“BOFFINS SPECIAL" -
UNIQUE OFFER
Surplus Precrsion Medical Uniz, internaily in excel-
lent condition. Designed primafity 10 89act a precrse
controliable amount of fluid Irom & medical syringe:
{latter not supplied). Contains the following remaov-
able components: Dusl Micro Processor Bosrds and
EPROMS Escap Precizon 12V DC Motor withe
3001 Gear Box and optical encodar coupled 10 &,
precision threaded drive mechanism. Mains supply
with 6 x 1.5V Ni-Cad AA ceils back-up LCD.
Dignal read-out 17mm high with legends. Audible
warning
These ahe 50k for the dismantling of the sxcepponal
quality components, Re&remoﬁtcummhbh
Ridicutausty low price, £16.00 + £4.00 php
(£23.50 incl VAT).
12V D.C. GEARED MOTOR
12V D.C Reversible precision-buit Motor Output
speeds no icad approx. 12V- 26 rpm: 9V-20 rpm; 6V-12
pm. w-llwwkaliowuvu!wqasunduilmma
reasonable torque.  Ices! lor rohotics oic
AOmm. W. 29 mm. H. 39mm. Shafr: Smrr\ciaxlnnn
long. Price: £8.00 + 50p plip (£10.00 inc VAT)
TORIN CENTR!FUGAL BLOWER
230V AC. 2800 RPM .9 amp. 130mm diametsr, -
potior outiat 83 x 37mwm. overall size 195 x 180 =
15%nm long. Prca £17.50+ £2.50 pkp (£23.50 nc.

SDIJDSTATEHELAY
Tumml’m AC
Bk, bu&mnhunTTLum
tFween31WDC.Sa:;nggvnxl7mx|5nmr:g
xing centres 30mm Prce: £3.00 +
{£4 00 inc. VAT) ) A0 .nn

GEAREQ MOTORS
n RPM 20ib inch torgue

put and
0petanon. Pcs inc VAT & ohn £23.60.

SOUD STATE EHT UNIT
Input  230/240V AC, Bogto!
Producing 10mm speck. Bum in e tines
Ezsily modied lot 20 sec. 30 sec 1o Continuous.
Designed for boiler ignition. Dozens ol uses i the
field of physics and esectronics, 89 supplying neon
OF argon tubes otc. Pnce less case £8.50 +£2.40
p&p (£12.81 inc VAT) NMS

SAVE POUNDSIH
Buiid your own forged bank note detectar. Can
detect counterfeits amongst a quantity of notes
Complete ikt of parts 1ess case. 240V 3
including §* UV bisck Lght Tube, staner and
holder, 3 pair bS - pn 1ube baldess Total price
including p&p & VAT anty £13.99

115V AC m-
for 240V AC

circuit £14.00 + £2.00 pbp l£1B.MchAY)
T SUPERHAY-LIGHT STROBE KA

Designad for Disco. Theetrical use stc.
Approx 16 joules. Adjustable speed £50.00+ E£3.00 pip
[£62 28 inc VAT)
Case and reflecior £24.00+E3.00p&p  {£31 73inc VAT).
SAE lox lurther details including Hy-Light and -

Austtial Strobe Kits.

WASHING MACHINE WATER PUMP
Brand new 240V AC. fan cooled. Can be wsed for a variety of
pumoses. Inlet 16/, in_outiet 1 m. &2 Price mcludes pkp &
VAT. £11.20 8ach or 2 for £20.50 inclusive.

MICROSWITCH

Pye 16 amp changeaver lever micraswitch, type $171
Brand new pnce b for £7.05 inc VAT & plp =

© TECHNICAL

U P i

. Components
- ®Special spares
® Jransducers
® /nstrumentation

® Professional Consultancy

Please ’-mie. phone or fax anytime
PO Box 19, Hythe, Seuthampton, Hampshire Sl

Tel. 0703 848666 Fax. 0703

SERVICE TRADING CO w==m
57 BRIDGMAN ROAD. CHISWICK, LONDON W4 588 &
081 5 3
Fromoon et ACCOUNT CUSTOMERS MIN. ORDER £10 Pmking Space
VisA =

COOKE INTERNATIONAL

SUPPLIER OF QUALITY USED TEST INSTRUMENTS

ANALYSERS, BRIDGES, CALIBRATORS, VOLTMETERS,
GENERATORS, OSCILLOSCOPES, POWER METERS. ETC
ALWAYS AVAILABLE

= e

ORIGINAL SERVICE MANUALS FOR SALE
COPY SERVICE ALSO AVAILABLE

 DISCOUNT FOR BULK ORDERS

EXPORT, TRADE AND U.
SEND S.A.E. FOR LISTS OF EQUIPMENT AND MANUALS
ALL PRICES EXCLUDE VAT AND CARRIAGE

K. ENQUIRIES WELCOME

SHIPPING ARRANGED

OPEN MONDAY TO FRIDAY SAM - 5SPM
ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordingbridge Site, Main Road, Barnham, Bognor Regis,
West Sussex, PO22 0EB
Tel (+ 44) 0243 545111/2 Fax + 44) 0243 542457

CATALOGUE £1.00 + 25p P&P
LEDs 37 of Smm red of green . G sach yellow 11p each
mtivristy 1, Groen of yefow Smm &eh
2es Ip sach £595 ter 1000 £49.5¢ per 10,000
moter § phase | 2vT SxepSiotes. £8.95
SAAY shqtpnqmmr.ﬂb
pma

45 ncwes £2.40 £263
6212 inches. 537 =
£ =
Computir grade caparniors Wil gTew 1arras J8000u! 20v
70004 10195, G001 130 2246, 10000 T4 CE)

mrvummoussnuoisonsss
DC-DG commdor Aalabinty model VIZPS 12v i S 200ma ouf 300
IRpLE X5 cLEp Fsoiamon e dea £4 35 8300 or park of 1063950

Kepyboard wih senal
 ¥Ade range of CAICS TTL 74AC
rechargable batienes capachors [o0a el #'ways in stock. Fiease add
¥6p towarts PAP val mchxded

JPG ELECTRONICS

Gmerg [oz-ts)z:m u:zs-m

£3.99 EACH - Delete 8 return-
ad! Stereo-10w amplifier + S-
controls. Slider powersupply
9.25v + LED. 60 watt Toz
poweramp - ex-equipment.
K.ILA. 1 Regent Rd., likley.

VALVE SOUNDS! 6 valve 15 watt
amplifier, 3 Gaines, base, treble,

unboxed transformer and
accessorie supplies. X-
professional projector: heavy!

£19.00 + carriage. M.W. Jarvis,
glﬁ‘eggy’s Mill Road, Edinburgh
48

Falcoa & oIy SP

aend for our FREE price list PL21:
All we ask for is a large SAE.

(34p stamp} or $2 bill (Air) overseas.
{Europe - 3 International reply coupons)
SYSTEM DESIGNS (Total Kits):
Focal, KEF Constructor, Seas, ¢
DRIVE UNITS FOCAL, KEF, Audax, Coles,
Peerless, Seas, Siare, Elac Metal Dome,
Scanpeah, ete.

Alsp Group/Disco Unils
CROSSOYER NETWORKS -

Active &, Passive Compaonants,
Accessories, Polypropylene Caps..
AUDIO AMATEUR PUBLICATIONS
BACK ISSUES:

Speaker Bulder, Audio Amateur & Giass
Audio, L/S Cookbook + books
Full details from
FALCOR ELECTRONICS
{Dept E.T.l.} Tabor Housa, Mulbarton,
Rorfolk NR14 8JT (0508} 78272
(Proprietors: Falcon Acoustics Ltd.}

C & G TRADING

F.M. MINIATURE TRANSMITTER KITS
TUNEABLE 80-135 MHZ 500 METRE RANGE
F/Glass P.C.B. Roller tinned 30 x 55 Mil £5.00 inclusive

Micro Model only 10 x 15 mil spec as above £5.00
inclusive.
Immediate dispatch no cheque clearing.

We have discounted high quality kits at a fraction of
original cost while stocks last. Also a vast amount of
surplus items.

We also purchase surplus for cash

65 Roseland Road, Waunarfwydd, Swansea SAS 48T
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SURPLUS
STOCK

ELECTROMART

LIVERPOOL

| PROGRESSIVE RADIO |
l | SPECIAL PURCHASE:
| _ 87/93 Dale Street ETHERNET TRANSCEIVERS  £40.00
| Tel: 051 236 0982 051 236 0154 O Manufaciures in UK by Bull
en O Full CSMA/CD - 10MB/sec
- JRrechapol ?Jplescglscgggfg CEI 435 Conformi
fOf CA TALOGUE : Te':_:151 236|52489 O New, Doxedywith amcnggeol?:‘ll(?l?elc.
verpool
ORDERS: RING 081-579-9794 - 24 HRS. . I THE ELECTRONICS SPECIALISTS' ASTEC %&ww\;gl.;:rﬁ POWERSUPPLIES;
COMPUTERS . . STORAGE DEVICES:
. 7 u. Open: Tues-Sat 9.30-5.30 ©3.57/5 25" Disk Drives from £10.50 {
i S S C s = T,

o 3 s A NS,
ind:p%?enﬂy LO;;;Q‘(}SI‘ITO%%MS MAINS ADAPTERS, KEYBOARDS, ang
switching on and = ; e much more...
gr:set limFes overa ggs ?ﬁgﬂ‘; gﬁg HURRY, WHEN SOLD OUT o :

LY O 5 4 THAT'S IT,DEFINITELY NO For latest stock list..

LED display of time and day, easily programmed 7 = & e
via 20 way keyboard. Ideal for ceniral heating All low cest systems Include: Mono VGA Monitor, REPRGIINJIS':" TI'EIE\P\I”S?J'T'IL'?E%FS”B uGs %f‘;}ﬁ;g&gﬁﬁ%‘ 222
| ¢ontrol including differenl swithing time for 1MB RAM, 42 MB Hard Drive Minl Tower or _ X ¢ 48 Salisbury Road, il
weakends. Battery back-up circull. Includes box. | BDesktop Case 3.5 Inch 1.44MB Floppy Disk Drive, Dozens of circuits & info. The only Barnet ENS 4N \[“ I
18 lime saitings. 2 Seriah1 Parallel. 1 Games, 102 Enhanced book ot it’s kind available in the i
i CT6000K. ... .. 5 S 306 202 3 A £ £65.95 KeyBoard, Three Year Warranty (first year parts UK £7.95inc. P&P. S -
! PO AR Qe St de e B allaeouritberlabottonty | Due to cancelled order, sale of
: R e ot Ve S 3w e
D1 3% itional relays . _._o......o...n - [ . 3 .
' ! * L SERURITCEQUIPMENT €5.50 + 35p P&P telephone bugs
| HOME CONTROL CENTRE - 3 ready built 20 x 10mm. £4,20 + 35
; E @ % E P&P send for{ree catalogue of
xKiz = =1 B many types otcircuits Enclose
| R B — % 3.A.E-all cheques & P.OS ,
TK ELECTROMICS HOME SECURITY
CALL LS NOW FOR YOUR EREE ESTIMATE “GAINSFORD ELECTRONICS” i
=7 71 GAINSFORD ROAD, i
| HIGH.TEC SO%HA%TO%SIW TAW. NEW VHF MICROTRANSMITTER
e AL TCEPDEOINCINE KIT tuneable 70-115MHz, 500
t ith i ly_46x26x16rmm, = iti
inckuding bATCn, misropgans. Freausncs. 66. EEPROM CARDS | metre range, sensitive electret

i i a f | e microphone, high quality PCB,
Somass st Rt oy o | | NOW AVAILABLE | PLANS SPECIAL OFFER complete ki
epe ng On terrain. WET § —— e e . o " i ~
::‘?Prs:n:gisize kand: _l;iogt}zy 59:9‘.""’9 eg:lr;!l : — —— ONdLYt £5.9£>9 ggs_errllblgd Pa&nF:j
P e Mo e BT ELECTRONIC PLANS,. laser il Bt omitter kit £15.95

................................... £1025 | |PANVATE MOBILE RADIOS AND ACCESSORIES | designs, solarand wind generators, :
e s high voltage teslas, surveillance gg?d;gecaégz %gers te/lsgt!ope.
DISCO LIGHTING KITS VERSATILE REMOTE CONTROL KIT devices, pyrotechnics and com- 3 eOnes e ST
puter graphicstablet. 150 projects. ~ auantek Electronics, (DEPT
XK141: SEQUENCER. four channel chaser with ] ; Proj . ETI)3Houidey Rd, Birmingham
32 different sequence pafterns. ..........£28.85 | This ki includes 8l components C For C'ata_loQU& SA_E to Plancentre 831 3HL. Send 2’ % 1st Clasé
XK 130: STROBOSCOPE designed 1o produce | {* transformers) to make & sensitive IR receiver Publications, Unit 7, Old Wharf ¥ f
3 igh imansty fight puize, BuiN I8 Audle | 100 PRSP GO Mk e “ighns | Industrial Estate, Dymock Road,  Stamps for details of these and
(1o S e e e TEo 2 A b b x other Kits.
XK153:Extra - Highpower strobe... as above but ;(;ggg?:%;?om’uﬁ b} :‘:;;cf; unlio ;gt;remr:; Ledbury, Herefordshire, HR8 2HS.
morepowertull.. ... ...l £2585 | pe latched (to the last received code) or

DL3000K - 3-channel sound to light kit features momentary (on durin lrlnsmfssion)r by
zero voltage switching, automatic level cantrol specifying the decoder IC and a 15V stabilised
and built-in microphone 1kW per channel £24 95 supply is available 10 power external circuits

Supply: 240V AC or 15-24V DC ai 10mA. Size ——v X ST
2 {excluding transtormer) 9 x 4 x 2cms. The J > 3 ' -
.~ 8WAY SEQUENCER KIT companion transmitter is the MK18 which WANTED TURN YOUR SURPLUS

operates from a 3V PP3 battery and givesa range TRANSISTORS, ICS ETC INTO CASH

of up 10 60ft. Two keyboards are available MKS RE-USABLE AND ALL TYPES immediate settlement.
DON'T CHASE AROUND FOR ANOTHER d- K10 (16-w: dependin 1l 3 »
SEQUENCER (& way)andIMKIDHIC way), eperdinaloniihe OF ELECTRIC SCRAP We also welcome the opportuni
The DL 8000K is an 8-way sequencer kit with built | mMK12 IR R B {incl_ transiormar} £2495 - P} ft | f;

gcaver ) o = K 1

in opto-isolated sound 10 light Input which comes MK TranSmitlor ... ooensnernnnruns Pgosc‘j'(g#g GE%ggD to quote glr co:n%ew actory ]
complete with & pre-programmed EPROM | mKg 4-Way Keyboard . . . £, . earance.
porr‘l;xplng EIG:T;!;]YEEw!dngemtseque:pces K10 1s.vzay Keyboard ... .. ; CONNECTIONS, TEST Contact:
includmg standar asning ang cnase routines.
WD s i it o el || et AR e e i EQPLgﬁI)MCE)xT&IY;A_gEI%CEETQ‘ COLES-HARDING & CO.
components {even the PCB connectors) and D Sandall Road, Wisbech.
requires ung 8 box and a conirp! knob o = =3 I ARS. c P . .
complete. Other features include manual HOME LIGHTING KITS 2 NORMANS LANE, RABLEY ambs PE13 2PS
sequence spaed adjustment, zero voliage 1 A BUYERS OF SURPLUS INVENTORY
swilching, LED mimic lamps and sound 1o light | These kits contain all necessery componsnts and full HEATH, WELWYN, ESTABLISHED OVER 15 YEARS
LED and a 300W output per channel. instructions & e designed to repiace 8 s1andard wall switch HERTS AL6 9TQ Tel: 0945 584188
And the best thing ebout it is the price: and controt up to 300w of lighting. TEL: 0438 812193 FAX: 0438 o 0945 475216

See XK132 J00W touch gimemer - R remote control 812387 MOBILE: ggggg 302 Fax:

ONLY £49.95 XK136 300w touch dimrar just touch to Switch an/oft & dim b BILE 2850 21430 - s

XK135 1R transmitter 10r XK132. 2 y = :
TDE/K Extension kit for v
XK132/XK136 to enable 2 v
way switching .......£4.95 e | m
: Start training now for the following
courses. Send for our brochure —
without obligation or Telephone us on

~ 0626 779398 ETI8/93

ELECTRONICS SEND £200 FOR =
13 BOSTON RD. CALL AT SHOP o Telecomms .
LONDON W7 3SJ Molﬁ-sat 9.30-6.00 Name . . . Tech C&G 271 {I
TEL. 081 579 9794 ... . _ _b RadioAmateur '}
FAX: 081 840 6519 z Mli:f:_nce C&G
ORDERING INFORMATION: l A S B N o .
P&P:- UK £1.2(5 Eluropeg- Eire £3.60.fEIsewhere‘ £310.00 0 introductionic
] unless otherwise notified ; I T TR : R
— A e N N P ﬂ Television
LOCAL AUTHORITY AND EXPORT ORDERS WELCOME ~ Radio & Telecommunications Correspondence School

GOODS BY RETURN SUBJECT TO AVAILABILTY 12 Moor View Drive, Teignmouth, Devon TQ14 9UN
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10 assorted *English made Needle Files
in a variety of useful shapes.

The ideal tools for putting those finishing
touches to a wide range of materials.
Telephone orders 0442 66551 (24 HRS)

“assorted not always as shown on pholograph.

Please supply........................ROET/29 @ £6.50
| enclose my cheque /P.O. for€...............] FEVE S AP G pIEEEE GBS 0y LR B mr e e e v ot ity s e e S T R e
Accass /Visa

Piease aliow 28 days for defivery UK. only. Overseas upon request,

S IFENI mocnerss <= s oo e~ 2 YA I SR T P e Sy o e Coupon to: ASP Reader Ofters, Argus House, Boundary Way, Hemel Hempstead, Herts.
HP2 78T.
N D e e . o 2Kt o L e P et i e A . Please note the above Information may be used for marketing purposes.
N

...................................................................................... P s o0 e e e

ELECTRONICS TODAY INTERNATIONAL
CLASSIFIED ADVERTISEMENT DEPARTMENT
ARGUS HOUSE, BOUNDARY WAY, HEMEL HEMPSTEAD HP2 7ST

Rates: Lineage 55p per word + VAT minimum 15 words.
Semi-display £14.00 per single column cm plus VAT. No reimbursement for cancellations. All ads must be

pre-paid.
Nameisrs s sz emaenS e afo oo 5= mhe S iie oo T AR ARt e e I Sy ey i Gl T e
DA S i e o (1 ke e e T T e e e
......................................................................................................... PaytimesrelsNofa- o se i it e =
Y TRYEIMERE ek aciesarss amoe e vies it odk Con et Bt oo s A B e i S ST S s DAl A e
PLEASE DEBIT MY ACCESS/BARCLAYCARDNo. | | [ [ [ [ 1 1 1 1 1 1 1 1 1 1 |ExpiryDatececcsimccccrcn

[CJFOR SALE [0 COMPONENTS [JPLANS [JOTHERS STATE

crimlin
T i = . | PR bir
- —— _

- = = . - 2 v
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hy not build a simple 4-range capacitance meter

using our PCB next month orif you feel you want
to be entertained with messages and patterns, how
about having a go at The Electronic Picture, an LED
matnx indicator panel. Ifhome entertainment is not for
you, then it may be time to construct an RF Signal
generator for your workshop or even a MIDI Analyser
for the music workshop. It sometimes helps to know
what signal is going where and at what time.

OK, soifyou’re notbothered by all those wonderful
projects maybe the latest news on Digital compression
techniques will interest you. Either way it would be a
safe betto pop into your newsagents for the next eagerly
awaited copy of ETI. Out on Friday 6th August.

Tha above arficles are in preparation bif circtimstances may prevent publication

0 ur July issue featured:

Microwave Monitor
Car Battery Tester
Look No Hands (Hands Free-Telephones)
Switch Change for RC Models
Mind Trainer
Low Cost Cases
Anniversary AutoMate Mixer
Charge Pump Devices

Back issues can be obtained from Argus Subscription Services.

Address in column to left.

ADVERTISERS’ INDEX

AUTONA MAPLIN ELECTRONICS ........... OBC
BK ELECTRONICS ........oovvcvccinvorars IFC NUMBER ONE SYSTEMS o
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GLESWADE,
B FORDSHIRE

11th — 12th
e p'_[E.MBE.R
SE 3 Jvimals

Make a date!

It’s a great day for
the whole family!

L e

"IN ACTION..-
® R/C 4 STROKE AIRCRAFT

® HELICOPTERS @ ROCKETS

® CONTROL LINE @ KITES

® ROUND THE POLE
® ELECTRIC SOARERS

Pl

@® Tethered Racing Cars @ Trade Stands @ Children’s Bouncy Castle

§ @ Special “All Day” Hog Roast Bar.B.Q [ anssionmrces
.“-.._ FREE CAR " = Adults: £4 ]
: e Senior Citizens & children: £2.50
$ PARKING THE =
Admission includes l'“Q\Vort gvrggs ﬁ%%ii-;?nupl?ggi,
:: entry into -COLLECTION - SPECIALIST gl EXHIBITION | Tel. 0442 66551

e

4




95.

s

ICes,

only £2

of brand New Products at Super Low Pr

Part 2 1987
Level B
*

Quality Assurancé
RS12750

2

on sale from 3rd September

Over 700 colour packed pages with hundreds

=

§ _



	eti9308_0001
	eti9308_0002
	eti9308_0003
	eti9308_0004
	eti9308_0005
	eti9308_0006
	eti9308_0007
	eti9308_0008
	eti9308_0009
	eti9308_0010
	eti9308_0011
	eti9308_0012
	eti9308_0013
	eti9308_0014
	eti9308_0015
	eti9308_0016
	eti9308_0017
	eti9308_0018
	eti9308_0019
	eti9308_0020
	eti9308_0021
	eti9308_0022
	eti9308_0023
	eti9308_0024
	eti9308_0025
	eti9308_0026
	eti9308_0027
	eti9308_0028
	eti9308_0029
	eti9308_0030
	eti9308_0031
	eti9308_0032
	eti9308_0033
	eti9308_0034
	eti9308_0035
	eti9308_0036
	eti9308_0037
	eti9308_0038
	eti9308_0039
	eti9308_0040
	eti9308_0041
	eti9308_0042
	eti9308_0043
	eti9308_0044
	eti9308_0045
	eti9308_0046
	eti9308_0047
	eti9308_0048
	eti9308_0049
	eti9308_0050
	eti9308_0051
	eti9308_0052
	eti9308_0053
	eti9308_0054
	eti9308_0055
	eti9308_0056
	eti9308_0057
	eti9308_0058
	eti9308_0059
	eti9308_0060
	eti9308_0061
	eti9308_0062
	eti9308_0063
	eti9308_0064
	eti9308_0065
	eti9308_0066
	eti9308_0067
	eti9308_0068
	eti9308_0069
	eti9308_0070
	eti9308_0071
	eti9308_0072
	eti9308_0073
	eti9308_0074
	eti9308_0075
	eti9308_0076
	eti9308_0077
	eti9308_0078
	eti9308_0079
	eti9308_0080
	eti9308_0081
	eti9308_0082
	eti9308_0083
	eti9308_0084
	eti9308_0085
	eti9308_0086
	eti9308_0087
	eti9308_0088
	eti9308_0089
	eti9308_0090
	eti9308_0091
	eti9308_0092
	eti9308_0093
	eti9308_0094
	eti9308_0095
	eti9308_0096
	eti9308_0097
	eti9308_0098
	eti9308_0099
	eti9308_0100
	eti9308_0101
	eti9308_0102
	eti9308_0103
	eti9308_0104
	eti9308_0105
	eti9308_0106
	eti9308_0107
	eti9308_0108
	eti9308_0109
	eti9308_0110
	eti9308_0111
	eti9308_0112
	eti9308_0113
	eti9308_0114
	eti9308_0115
	eti9308_0116

