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SCHEMATIC DRAWING FOR
WINDOWS

ISIS ILLUSTRATOR combines the high functionality of our DOS based ISIS products with the
graphics capabilities of Windows 3. The result is the ability to create presentation quality
schematics like you see in the magazines. ILLUSTRATOR gives you full control of line widths, fill
styles, fonts, colours and much more. When the drawing is complete, transferring it your WP or
DTP program is simply a matter of cutting and pasting through the Windows Clipboard.
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CADPAK - Two Programs for the
Price of One.

ISIS SUPERSKETCH

A superb schematic drawing
program for DOS offering Wire
Autorouting, Auto Dot Placement, full
componént libraries, export to DTP and
much more.

Exceptionally easy and quick to use. For example, you
can place a wire with just two mouse clicks - the wire
autorouter does the rest.

PCB Il

High performance manual PCB layout package for
DOS. Many advanced features including curved tracks,
auto track necking, DXF export, Gerber and NC file
generation, Gerber viewing and more.

Graphical User interface with intuitive "point and do"
operation gives unparalled ease of use.
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Features

s Full control of drawing
appearance including line widths,
fill styles, fonts, colours and more.
Curved or angular wire corners.
Automatic wire routing and dot placement.
Fully automatic annotater
Comes complete with component libraries.

1y Full set of 2D drawing primitives + symbol
library for logos etc.
Output to Windows printer devices including
POSTSCRIPT and colour printers.
ILLUSTRATOR+ adds netlist generation, bill of
materials etc. and is compatible with most
popular CAD software for DOS & Windows.

ISIS and ARES for DOS - The
Professional’s Choice

ISIS from £275
ISIS DESIGNER+ forms the ideal front end of your
CAD system, providing schematic capture, netlisting.
bill of materials and electrical rules checks. Advanced
features include automatic annotation, hierarchical
design and an ASCI| data import facility. Put simply
DESIGNER+ is one of the easiest to leam and most
powerful schematics packages available for the PC.

ARES from £275

The ARES range of advanced PCB design products
links with ISIS (DOS or “Windows) and other
schematics programs. Working from a netlist, ARES
helps you get it right first time with each connection
automatically verified against the schematic.

ARES AUTOROUTE adds muiti-strategy autorouting,
whilst for the ultimate in performance, ARES 386 goes
up to 400% faster with unlimited design capacity.

Call us today on 0274 542868 or

fax 0274 481078 for a demo pack.

Combination,  multi-copy  and
educational discounts available.

14 Marriner's Drive, Bradford, BD9 4JT.




TOMORROW'S
i 7Y TODA

MAKE A VALVE
GUITAR AMPLIFIER
—_—

WHICH PCB DESIGN
PROGRAM?

IS ALTERNATIVE
ENERGY
PRACTICAL?

i BUILD A VERSATILE
CAR ELECTRICS
TESTER

A ROM EMULATOR |
FOR
MICROPROCESSOR
EXPERIMENTORS

s Pt il
SECURE YOUR CYCLE
WITH OUR ALARM

BUIRD A LOGIC
PULSER WITH THIS

 FREE PCB
 WORTH £4 |

NO PCB?
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Bike Alarm .
Prevent your bike being stolen
with this handy alarm project.

PCB Design

Software 46
A review of six low cost PCB design
programs which can be run on your
PC and enable you to produce
professional looking PCBs.

Bright Spark

A look at practical alternative

energy systems which can be buitt
and used by the amateur, plus an
answer to the question ‘is it worth it?’

ProgRAM 22

A ROM emulator saves
reprogramming EPROMSs. An ideal
time saver for the microprocessor
experimenter.

Logic Pulse

Generator 26
This month's cover board project is

yet another useful piece of test
equipment for your workbench.

Paleface Guitar
Amplifier 52
Part 1 of a new series looking

at building a guitar ampilifier that
gives the unique sound of valves.

MotorMate 32 Reg ulars

Test your car's electrics with

this useful and versatile continuity News 6

tester. PCB service 60
PCB foils 61

Bite Detector 36 OpenFoum 86

Have you ever fallen asleep

whilst fishing-and lost the big one?
This device will wake you up in time
to catch it!

| HOTLINE
MPU 38 0737 768611
Fundamentals e
Part 2 of the series looks at memory
maps and address bus decoding.

—

P=al Subscribe
& Save

Phone the hotline
and take advantage
of our special offer
detalied on page 43
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Bright Spark
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TRANSFORMERS from
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UK Distributor for

Standard Toroidal Transformers
*107 types available from stock
«Sizes from 15VA to 625VA
*Dual 120v primaries allowing 110/120v
or 220/24Qv operation

STEEL DISHED
WASHER

OUTER
INSULATICN

SECONDARY
WINDING
INSULATION
PRIMARY
WINDING
TYPE | SERES| SEC RMS TYPE SERIES | SEC AMS
NO. | YOUTS | CURAEMT | MO. | VOLTS | CURRENT
15VA 03010 | 646 125 225VA mmg 1§:1§ gg
0301 | 949 083 63013 | 1641
£10.68 oxr | 1242 | 08 £21.04 | 53014 (18418 | 625
03013 | 15+15 | 050 [ 63015 | 2.2 | st
03014 | 18418 | 042 63016 | 25425 | 480
03015 | 22422 | 0M 6017 [30+30 | aTs
03016 | 25425 | 030 6018 | 35435 | 321
0311_7 30430 I 025 83026 m 28
30VA 13010 | 6+8 T 250 63025 250
f 1301 | §49 I 1.66 63033 | 50450 225
E12.21‘ 12012 | 2412 | 125 63028 | 110 204
13013 | 15¢5 | 100 63029 | 220 (13

Y | 53030 | 240 03
12015 | 2.2 068 WOVA TR0 | 15415 | 7000

73014 | 18418 43

g
-
g
o
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13017 | 30,30 | 050 £22.94 | 73015 | 242 | 682

SVA | 23010 | 6eb % | 73016 | 25425 | 600
| 2301 | 949 2n 73017 (30430 | 500
£13.84) 23012 | 12012 | 208 | 018 (3635 | 428
2013 | 155 | 166 7 04 | AT

2014 | 18418 | 138 73025 (4545 | 33

29015 | 22422 113 73033 | 50+50 3.00

2016 | 25:25 | 100 73028 | 110 2R

2017 | 30:30 | 089 73020 | 220 136

| 202 | 110 045 | 73030 | 240 125

22029 | 220 A 5016 | B9 | 1000

| 23030 (240 | 020 83017 |30+3o 8.33

30VA 010 | 66 .65 £29.57 g0 3536 | 7244
801 | %49 ryt 83076 | 40440 | 625

€15.43) 23012 | 12012 | 33 83025 | 45145 | 558
200 | 15415 | 266 83033 (50450 | 500

0014 | 1818 | 222 83042 [5.55 | 454

N5 W2 | 18 83028 | 10 454

3016 2525 | 160 23028 | 220 227

2017 | 30.30 | 133 | 83030 | 240 208

3028 | 10 072 BVA [ S077 330 | 1041

33029 | 220 0.3 93018 3545 | 892

| 33080 (240 | 03 £32.64 a0 (a0 | 781
THVA | 43010 | 6+6 | 10.00 93025 [ 45445 | 634
4301 | 959 666 193003 | 50450 | 625

£16.45 w02 | 122 | S® | w0 (55,55 | 568
43013 [ 15415 | 400 | 9028 | 110 558

43004 | 18498 | 33 | 9029 | 220 284

015 | 2ze2 | 272 {93000 | 240 250

07 [ 30.% | 200 13.8V DC POWER SUPPLY
o | %0 ! ik TRANSFORMERS
43028 | 110 108 8C267 500VA  18+18v £32.64
Lo b o8 945 675VA 161V £38.06
160vA | gﬂe [?;9]2 :2
1 3 .
£19.21 303 | 15m5 | 53 E E
53014 | 18418 444
53015 | 22422 18
53016 | 25425 3120 Prices include VAT and carriage
53017 | W+30 266
s AR ’ ]
= . e 1) Quantrty prices
[ 502 | 220 0.7z available on request
53030 | 240 0.66

Write, phone or fax for free Data Pack

Jaytee Electronic Services

143 Reculver Road, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254 Fax: 0227 365104

_3OMALIIIVAU2

SURVEILLANCE

A SMALL SAMPLE OF OUR RANGE “

ROOM TRANSMITTER RT1 An extremely | $0.00
sensitive miniature transmitter with long battery e ’
Dimenaions: 20 x 20mm

MAINS TRANSMITTER MT4 Can be connected
inside any iprment that is mains powered
Dimengions 35 x

TELEPHONE TRANSMITTER TTS Sman snough
fo conceal within a telephone. Will trans vt both sides of
8 conversation (series connection)

Dimenssons: 10 x 20mm

ROOM AND TELEPHONE TRANSMITTER RTT
Operates as a room lransmitter, then switches 1
lelaphone transmitter mode during tskaphone calls,
Dirmensions: 30 x 25mm

AUTHQMATIC TELEPHONE RECORDER
SWITCH TRS2 Record telephone conversations with
this interface unit and your own tape recorder,
Dimensions: 36 x 50mm

AUTCMATIC TELEPHONE RECORDER ATR1
Adapt the tape recorder inctuded lo record telephone
calls autornaticalty,

TELEPHONE TAP ALERT TTA1 Visua warring
of any invasions of privacy on your telephone line,
Dimensions: 38 x 52mm

RF DETECTOR RFD1 Ig"ghly sensitive hand- heid
detectar, Range batween 10Mhz and 600Mhz. Skent
operation, Dimensions: 70 x 50mm

CAMERA DETECTOR CD8 Dotects hidden video
cameras {sven miniature CCD modeis).
Dimensions: 63 x 38mm

RECORDING BRIEFCASE RBC1 Complsisly
discreet recordings at a value for money price.

SHOTGUN MICROPHONE AMPLIFIER SMA
Ideat for survedlance, The ampiffier will pick up sounds
from a long distance

SIGNALLING TRANSMITTER SIGT Sends a
continual audwo puise. Can be integrated into alarm,
tracking or waming systems. Dimensions: 20 x 50mm

TELEPHONE AMPUFIER TA5 Conneciad o
to the telephone, this unit will ampify both sxies of a
lslaphone call Dimensions: 25 x 52mm

PROFESSIONAL SOUND TO LIGHT UNIT

SK72 Custom buitt for disco or home use. Audic signal

divicded intc bass, mid and trable bands, with MDS
hone and spotight aption.

Dirmensions 210 x 45mm

MICRO METAL DETECTOR MMD Detoct the
prasence of terrous and various non-ferrous metals
Useful for all those DIY jobs. Dimensions: 40 X 25mm

Please add £200 P & P 0 al orders and 17.6% VAT on all UK. orders
For 1ull catalogue please send two 1st class starpe or 2 IRC'S

172 Caledonian Road London N1 0SG

Dept ET

CANAL] |BRIDGE AUDIO

071-837 4423
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Low cost data acquisition for IBM PCs & compatibles...

A unique range of low cost data acquisition products for IBM PCs and compatibles. Installed in
seconds they simply plug directly into either the serial or parallel port. They are completely self
contained, require no external power supply and take up no expansion slots.
Each device comes with an easy to use software package (PicoScope, PicoLog orboth). C, Pascal,
and Basic drivers are supplied for those who wantto develop theirown software, as isamanual giving
full details of the hardware and software. All software supplied on 3.6" disk.

ADC-16

Upto24kHz samplingrate from
a 386/38MHzmachine

0-5V Input range

BNC input connector allows
use of standard scope probes

30V overload protection
Parallel portconnaction
Includes PicoScope software

£49

15K samples per second
0-2.5V Input range
Digital output

D25 input connector

Single Channel 8 bit ADC
ADC-11

Includes both PicoScope and

PicolLog software
£75

11 Channel 10 bit ADC

Up to 18kHz sampling rate
0-5V Input range
BNC input connector allows

%
N

8 Channel 16 bit + sign ADC
PicoScope

Software selectable single
ended or differential inputs

Resolution programmable
between 8 and 16 bits + sign

+2.5Vinput range

5V reference output
Connaects to serial port
Includes PicolLog software

£99

Virtual instrument' scftware

AFE AN

'.LE!L
13
]
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S v w w W

package forthe ADC-10, ADC-
11and ADC-12.

Storage oscilloscope with
triggerandtimebase, Traces
can be printed and saved.

Scope, volt m_ator,

spectrumanalyser

PicoLog

- TR AR

e

:
="

use of standardscope probes
| 30V overioad protection 2 i Y |
Parallel port connection A
Includes both PicoScope and }g‘ ey . S
PicoLog software : Advancod dat:
Single Channel 12 bit ADC £8 5 logging software
Typical application ADC-10 | ADC-11 | ADC-12 | ADC-16
Oscilloscope [ [] [
Voltmeter @ @ @ @
~ Spectrumanalyser L) [ -
Audio sampling S (0
Chartrecorder emutation @ <
Temperaturemeasurement| @ © - @
Pressure measurement a ® 9 ®
Chromatography L
Automotive monftoring ® )
Medical research @® s -
Education @ @ ® C]

e

Multiple meters onscreen. Real
time spectrumanalysis.

Collect samples from 1 permsto
one per day. Scale samples
linearly, by equation orby table
look-up. Graphical (against
time or XY) andtext reports can
be displayed, printed or

exported.
Picolog is also available for the
ADC-10: callfor details.

PICOBENEFITS

@ 30 day no quibble
money back policy

@ Full 1 yearguarantee

@ 1year's free software
upgrades

® Frestechnical support
@ Free usernewsletter
@ Samedaydispatch

Pico Technology Ltd. Broadway House, 149 -151 St Neots Road, Hardwick, Cambridge. CB3 7QJ.
TEL: 0954-211716 FAX: 0954-211880

Phone or FAX for sales, ordering information, data sheets, technical support. All prices exclusive of VAT,

.
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Low cost
eatalogue |
from
- -
Electromail |
ntil 31st December, i
Electromail, the mail
order arm of RS
Components, is offenng its

full colour catalogue at a reduced price of just £2.95. The of over 41,000 RS electronic, electncal and memamoal padS
threa part, 2000 page, catalogue is usually priced at £6.50 and tools. g

and gives customers immediate access to an extensive range Electromail can be contacted on 0536 204555,
oxford he city of Oxford now has 4krn circuit in the city. Each the council. They have been
£ an electric bus service, bus carries up to 18 people designed by International
SW ltChes part of the city’s move and has a top speed of 64km  Automotive Design of
t o el e Ctri c towards creating a better envi-  per hour. Worthing in Sussex and
ronment. Four buses powered The £125,000 buses are should help to reduce the

tran sport by lead acid batteries are now being provided by Southern level of nitrogen tioxide poliy-
running a regular service on a Electricity and subsidised by tion in the city centre.

Mixed technology
memory cards from

Mitsubishi

woO new series of mixed technology 68 pin PCMCIA

version 2/JEIDA version 4 standard memory cards
have been launched by Mitsubishi. The two serles are
firstly a mix of SRAM and Flash and, secondly, a mix of
OTPROM and EEPROM.

The SRAM and Flash mixed cards are avallable in
mixes up to 2Mb of total memory. As such they provide
ideal solutions to the data and program storage reguire-
ments of very small computer systems. The 200ns fast
access cards are buffer interfaced and incorporate
attribute memory. Programming and data erasing is by
software control under the Flash memory and a life of
up to 10,000 Flash memory programming cycles can
be achieved.

The OTPROM and EEPROM versions are available
with 1 or 2Mb of OTPROM and 64 or 256Kb of
EEPROM, plus decoder ICs. Applications for these
cards include multi-function terminals, instrumentation
and measurement. The cards feature an 8 bit data
length and an access time of 250ns.

For more information contact Mitsubishi on 0707
276100.

ELECTRONICS TODAY INTERNATIONAL
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Safe earth
testing

We all rely on the fact that electrical systems
are property earthed to guarantee their
safety, but is the earth wire properly earthed? A
new device from Manchester based Alpha
Electronics allows you to test individual earth
resistance in multiple earthed systems. This
can be carried out safely without any need for
disconnection. The system is ideal for testing
power pylons, grounding grids and lighting
protection systems.

The Unilap GEO-X also offers low resistance
and two pole measurement with an AC resolu-
tion of 0.001 ohms. Automatic frequency
control has been incorporated to ensure
measurement validity. Microprocessor
controlied measurements are presented on a
large, high contrast, LCD and may also be
downloaded to a PC or printer.

For more information contact Alpha
Electronics on 0942 873434

~ New car alarm from
e Maplin

[l apin Electronics has just  sudden shock will start the

faunched @ new low-  alarm. The alamm has a ‘wam-
~cost car alarm system, which  away’ feature which is set by
it claims has more features pressing the remote controt
than many more expeansive ~ putton twice, Whnen the shock
models. The system is easy * sensor is tiggered, a waming
to fit with a two wire instalia-  tone will tell the intruder to

tion and will alarm and protect  back off. If the shock sensor
‘the vehicle, It is programmed I triggered more than twice

with a remote controlcode  within 15 seconds the full
‘and has athird wire which ~ alarm will be riggered..
can be connected to the igni- The car alarm kit costs
tion switch so that the alarm £29.95 and comes with all
~can not be ammed while the components, instructions,
L engine is nunning. . ‘remote transmitter and :
if the ¢ar is broken in to, - -waming stickers. it is available
the alarm will be triggered. A from any Maplin shoporby
forced entry wilt turn on an mail order. Maplin can be
‘interior light and then any contacted on 0702 554161,

Mercury containing
copper oxide becomes
superconductive L

y subjecting a mercury-containing cist Ching-Wu Chu and co-workers. Because pressurising these super-

copper oxide to very high pressures, When Chu's group subsequently conductors is not technically feasible,
scientists at the University of Houston subjected this material to 150 kilobars of Chu's team is seeking to duplicate this
have caused it to become supercon- pressure (amost 150,000 atmospheres), transition temperature enhancement
ducting at unusually high temperatures its transition temperature went up to effect at ambient temperatures using
above 150K (-123C). Currently, the 153K. The researchers measured a tran- chemical means. One possible route, for
highest ambient-pressure supercon- sition temperature of 160K at 280 kbar. example, is to replace the mercury with
ducting transition temperature on record These resuits show subsequently that other elements that have linear oxygen
is 135K. it was measured In the recently superconductivity in such layered co-ordination and/or a valence of 3 or
discovered compound cuprates is possible at temperatures less.
HgBa2Ca2Cu308+8 by Houston physi- researchers could once only dream of.

ELECTRONICS TODAY INTERNATIONAL
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- Disk based
catalogue simplifies
‘equipment rental

he well known electronic eguipment rental

company, Livingston Hire, has taken the unusual
step of producing its rental catalogue on disk for PC
users. This idea should enabie users of the company’s
senvices to quickly and eastly seiect the equipment they
need. The disk also includes up to date details of new
products available for rentat and new serviges, ji5=8

Catalogues on disk is an idea which could catch onl
For mors information, contact Livingstone Hnre on 081

943 5151,

L NNston

New microcontrollers
from Mitsubishi

itsubishi has expanded

Its 38000 Series range
of 8 bit microcontrollers to
give a range of devices that
should suit the needs of every
designer. The ‘mix and
match’ RAM and RAM
concept range now iNCorpo-
rates devices carrying

between 8 and 48Kb of ROM,

with up to 1Kb of RAM.

The Series.can be divided
into three main groups
general purpose, VFD and
LCD controller types.
Features include a simple
Instruction set with 71 basic
instructions, together with
ROM, RAM and /O
addresses residing in the
same memory map for easy
programming. The single chip
CMGCS microcontrollers boast
fast instruction times and the

devices operate from power
supplies between 2.5 and
5.5V, according to type

On chip functions include
16 vectored interrupts with up
to 7 extemal interrupts and
four 8 bit timers, three 8 bit
prescalers, plus one USART
and between 58 and 74
programmable I/C lines. On
some chips, internal A/D
converters are also provided
offering 8 bit successive
approximation conversion,
with conversion in 50 clock
cycles. The 8 bit DAC is an R-
2R ladder network with
external reference voltage.
Clock rates are up to 6.8MHz.

For more information on
the 38000 Series microcon-
trollers contact Mitsubishi in
Hatfield, Herts, on 0707
276100.

Quantum, Connor roll out new dlsk drives

WO 3eadmg S manufac-

turers of disk drives,
Connor Peripherals inc., and
Quantum Corp., have
lauriched a new range of 2.5
and 3.5in models.

Connor has unveiled 2,1
and 1Gb 3.5in drves for use
-in servers, RAID subsystems
and workstations. The two
‘models, both in the Fiiepro

range, have average access
times of 9 and 9.5ms and
consume 6.6 and 9.6W
whilst idling.

In the 2.5in notebook-
systems market, Connor has
unveiled 340, 260 and
170Mb drives that weigh
only 70z apiece. They
consume W while idiing and
have avefage seek times of

12ms. Shock reSIstance is
higher than in most other
drives - 300Gs in a non
operating mode.

Quantum, for its part, is
sticking to the desktop with
an inch- high drive that
stores 1.08Gb. The firm,
which unveiled a 2Gb
product a few months ago,
says that the new member of

ELECTRONICS TODAY INTERNATIONAL

ns drive famity has a 5,400
rom rotational rate and a
9.5ms average ssek time.
Power consufnption is 7.5W
at a 30 per cent seck level,
one of the lowest in the
incustry, Quantum said.
White Idling, the power rating
IS BW.



device claimed to be the world's first

electro-fluidic muttichip module
should have a big impact in areas such
as instrumentation and process control.
The tiny modules, which link several
silicon micro-machined components,
control fluid flow from 0.1 to 1,500
cc/min (20psid) with an accuracy of 1%

Multichip module

Radwood Microsystems Inc., of
Menlo Park, Califomia, the firm behind
these new devices, says the modules are
smaller, more accurate and less expen-
sive than regulators normally used to
control non-corrosive gases in analytical
and medical instruments.

Each module contains a sillcon micro-
machined sensor, drive electronics, flow

connectors and cone of Redwood's
patented Fluistors, a new type of
microvalve etched in silicon. When
combined with Redwood's analogue
control boards, the modules facilitate the
design of closed-lcop proportional
controliers that precisely regulate pres-
sures from 0-30 and 0-100psig.

full scale.

NEC’ S fluorescent
anel _|s a wor_ld f|rst_

i he ri =t L 45 = 5
EC Electronics' new chip-
m—élass fluorescent indi-

catbr panel isthefirstsuch

dEpl%y to include the driver
iCsAon the ﬁsgby substrate,
sdrarr“mcauy reducing the
;!‘@duj,et size and the number
of lead terminals.. Thusthe
new 128 x 32 dot graphics

flwrescent indicator panelis

B0% smaller and has just 22

lead terminals, as opposed to

Ti%_ﬁgr the conventional
:M' i :

Motion
computers

otion computers,

designed for specific
motors, are changing the face
of automation. Faster chips
not only provide more accu-
rate moves, but they also
generate profiles that are
nearly impossible using
mechanical means alone.
Two such chips, one for
servos and ancther for step-
pers, are now being
marketed.

One chip, actually a

chipset, is from Performance

These new displays will be

used In applications such as '
industrial and medical equip-
. mant, office automation,

alarm paneis, test instrumen-
fation and data terminals.

: Apphcanons where smaller
“size and increased reliability
- are important.

- The display module
includes an 8 bit microcom-

 puter, a character generator,
 power supplies and reset
~ circuitry. The microcomputer

Motion Devices Inc., of
Chelmsford, Massachusetts.
The DSP-based MC1401,
one of the most advanced
servo-control chipsets for its
price, offers 32 bits of
compute power for calcu-
lating position, veiocity, acceil-
eration, and jerk. {ts four built-
in profile modes, trapezoidal,
velocity-contouring, S-curve
and electronic gear - letit
generate practically any
complex move in real time.

Input features include
support for an increment
encoder with index pulse, two
directional limit switches and
a home signal. The chipset

: reads.. stores 'and" adits the z :

display data, and generates

all timing signals. The char-
acter generator transforms

~ the microcomputer output

into § x 7 dot pattems. The
power supplies change the i
5V module supply info power

for the anode, grid and AC for

; me display fllaments. -

- For more 1nforma§k)n - a«
contact NEC Electronics in

‘Milton Keynes, on 0908
691133. : et

also features a choice of two
digital fiiters - PID and PIVff
{velocity feed forward} - and a
period register that stabilises
the response at low speeds.
All fiter and profile parame-
ters can be changed on the
fly to facilitate multi-axis
synchronised motion, based
on pulse-width modulation or
160 bit D/A converter
compatible motor cutput
signals.

For stepper motors, the
new model is the SMC-50, a
single-chip microcontroller
from Advanced Micro
Systems Inc., of Nashua,
New Hampshire. The SMC-

ELECTRONICS TODAY INTERNATIONAL
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Ground
breaking
digital
video
recorder

from
Samsung

sing green light laser

technology, developed
by the Russian miiitary, the
Korean electronics giant
Samsung has designed a
revolutionary magneto-
optic erasable CD, which
has sufficient capacity to
store a full length film on a
single disk. As a domestic
TV recording technology it
looks likely to set a new
standard which will make
obsolete conventional VHS
tape systems.

Each side of a standard
13cm CD will be able to
record 55 minutes of
video, about 25Gb of data
per side. This is an enor-
mous increase on conven-
tional CDs, which store
B800Mb on just one side.
The increased capacity is
due to the much smaller
track dimensions, made
possible because green
laser light has a much
shorter wavelength than
that of the infrared lasers
used on standard CDs.

50 calculates up to 50,000
steps per second. It supports
full, half and microstep
drivers, providing absolute or
relative position commands
with Independent ramping in
either direction {accelerating
or decelerating).



w';sa

- ;m_ : Throe—m-one eycle
: comnuter ron 3
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aE;I‘n haslauncheda  The tnme f;unct:oﬁ canﬂlsc
: new product which be selected to provm az24
shovid be of considerabie ~ hour clock, a journey timer, Q?
Jinterest to cycle owners. itisa  a trlp timer. ‘I'hespﬂedirn
com;)act multifunction . tion can be selected to give
computer which dtsp!aye time, actual speea.ﬁavwmeed?
speed and distance on a 33 x __ormax;mmspeeflmd‘tha - f‘-
28mmLCD display. Speed distance function can be
and distance are calculated se?ected to give tﬂp%oe— %
fomthe output of awheel  ortotaldistance.
mounted sensor, making  The system is eaeiw ﬁtts:i S rer
“aliowance for wheel size. - being pmded vﬁha eohe ],

Prototype superconductor to be bullt -.

he US Department of Energy has

awarded a major contract for a two
year project to an industry team that will
build and demonstrate a novel supercon-
ducting current limiter prototype device
for use by electric utilities.

The DOE, under #ts Superconductivity
Partnership Initiative, will give $2.3 million
to a collaborative team from General
Dynamics Space Systems Division,
American Superconductor Corp. and
Southem Caiifomia Edisor Co. The

remaining $1.1 million will be provided by
the partners. In addition, Los Alamos
National Laboratory will receive funding
under a separate agreement to provide
technical support.

A current limiter protects expensive
electrical equipment by momentarily
reducing the flow of excessive current in its power grid alone. U.S. utilities
caused by short circuits, fightning strikes, potentially could save $100 million per
or common power fluctuations. year.

Incorporating newly developed high
temperature superconducting wire tech-

nology in the prototype current limiter will
allow utilities to use smaller, less expen-
sive circuit breakers and fuses, thus
lowering their replacement cost.
Southern Califomia Edison Co. esti-
mates it could save $7.5 million a year by
using the superconducting current limiter

Fast PC based analogue
simulation

since 1982. It gives users access to a ‘lab full of test equip-
ment’, which can be used to test analogue circuit designs.
Users can inject signals, and "probe’ for voitages, currents,

he new version of the analogue circuit simulation software

SpiceAge, from Those Engineers Ltd is over 55% faster and
Is believed to be the fastest Windows based simulator avallable
today.
The new version, V2.080, offers users some important new
features including a DDE interface {supported by a self running
demonstration/batch running utility), extra SPICE compatible
-MOdels, and even better links to the GESCA schematic entry
system, There are also a great many other improvements and
additions,

SpiceAge for Windows has been written by British author

Graham Baxter and produced by Those Engineers Ltd, a
company that has specialised in circuit simulation software

dissipation, dB
gain, phase angle,
group delay, and
power consump-
tion

For more infor-
mation on
SpiceAge, contact
Those Engineers
Ltd on 081 906
0155,

March of the micromachines

round the world,

increasing amounts of
money are being spent on the
techniques for developing
machines with dimensions
measured in millionths of a
meter.

These micromachines are

built using the same tech-
nigues employed to construct

integrated circuits. They are
made from silicon using litho-
graphic and etching tech-
niques and can contain
dozens of minute mechanical
components, even micro-
scopic electric motors, as well
as electronic circuitry.

So convinced are
researchers in the United

North Carofina or MCNC.

The MCNC was set up
over 13 years ago to develop
advanced semiconductor
technology. Already it has
produced devices for fifteen
separate clients, ranging from
defence contractors to a high
school, and with expenditures
starting as low as $500.

Continued on page 12

States of the future impor-
tance of these microma-
chines, that the government,
through the Advanced
Research Project Agency,
has provided significant
support for one of the world’s
leading micromachine
research centres, the
Microelectronics Center of
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At last, a fully functional upgradeable

PCB CAD system to suit any budgel.
Substantial trade-in discounts are
available against other "professional”

PCB design packages ...
... call now for details.

Board Board




Continued from page 10

i most pervassve and aggravatmg forms of poliution. To

olp monitor noise peilutions and provide an analysis of it
Castle Asscciates of Scarborough has launched a new " _
_portable Noise Analyser, the GA122, " t
This hand held device can perform a wide range of differeqt
@eﬁsanilaasuremems using its built in microphone. it is fully
backit to allow operation in the dark. %, e
~ The GA122 has one megabit of intemal n"remory'for data L
'manq this is backed up by a thium battery, which Bhouﬁ

mm;;prm five ‘ifears memory retention. This data can be

~down ﬂeﬂgo a PC via an RS232 fink, and then rcnnatte‘ﬁ g::w
Mto a suitable style and format, using dBdata AW for
¥ WS a comcuter package Specnﬁcawms:gned by Casﬂe

= %122 Logghgﬂntegrahng Sound stgei Memocszs*
%ﬁw complete with software. For further details ’f:onmcb i
Mﬁsmtes on 0723 584250, TR

@» -

]
!q
i

Capacitors as a oure
of backup power

E lectronics giant NEC has just launched a range of capacitors
which have been specifically designed to provide backup
power for devices such as random access memory chips,

The new Supercaps family have capacitances as high as
3.1F and are currently available in 5.5V and 11V versions. Since
a CMOS system only requires tens of microamps to operate in
standby mode, it is thus possible to replace a stand-by battery
with a large value capacitor to provide enough power to cover
even prolonged power supply failure. Thus, a 256Kbit RAM can
according to NEC, be supported for 50 hours bya2.2F
Supercap.

Reserve power supplies based on capacitors are easier to
implement than battery based supplles. The capacitor simply
being connected across the supply with a current-limiting
resistor and diode to isolate it from the primary power supply, It
is also a lot more reliable, as a capacitor will stand an infinite
number of charge/discharge cycles, while a NiCd battery wil
survive only a few hundred.

For more information on Supercaps contact NEC on 0908
691133,

mwm&prmt and features a large 32 character dlsplay which is ; - :

New lab power supply
fromO&S "

rom Cheshunt based O&S  indicated in either analogue or

Laboratory Products digital display.
comes a new stabilised elec- The unit is mains powered
tronic power supply which and comes with a carrying

provides a voltage range of O-
30V DC continuously variable,
together with an amperage

range of 0-3A. The ranges are

handie to make it easity
portable. For further details
contact O&S Laboratory
Products on 0992 637373,

Europe and US go for
digital broadcasting.

ver the last eight years, the EEC and Europe’s big TV

manufacturers, the likes of Phitips and Thomson, have
invested around £500million in the development of high defini-
tion television (HDTV), The European development was almed at
creating & standard system based on traditional analogue
broadcasting technology, an approach followed by the
Japanese with even greater investment.

The US govermment and US consumer electronics compa-
nies started development of HDTV at a later date than the other
two main players, and they also fook a different approach. What
US developers have done is look at an entirely new way of
broadcasting TV images - the use of digtal technology. This
approach allows TV broadcasting to be merged with computing
and telecommunications technologies.

it has been so successtul that the European companies and
their backers in the EEC have now abandoned their previous
proposals in favour of a digital system, similar to that developed
in the US. Even the Japanese are now acknowledging that they
have made a fundamental mistake and are embarking on a
crash development of a digital HDTV system.
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» 256k RAM - epandnble e Factory burnt-in
to 640k « Standard 84 key
keyboard

+ 12" green screen
included

* in good used condition

¢ 12 Mhz Landmark speed * MS-DOS 4.01

» 20 meg hard disk + Co-processor socket Expandable to 64k ¢ Co-procesasor socket
e 1.2 meg 5-1/4" floppy  ° Eg;\gggedd 102key [+ 40 meg hard disk « Enhanced 102 keyboard
* 1.4 meg 3-1/2" floppy : . |*1.2meg 5-3/4" floppy o Kwik Disk Accelerstor

* Clock & calondar with || e s oard instalied Software - FREE

» EGA driver on board

386 AT - PC386

* 2 me
by sl
e 20 Mhz with 32k cache. * MS-DOS 4.01

K P s CiS g RAM expanded  * 2 serial &1 parell!

battery back up
BRAND NEW AND BOI%E

o §949.00,

BRAND NEW AND BOXED!

* 4.7 Mhz speed
» 360k 5-1/4" fioppy
» 2 serial & 1 parallel ports
* MS-DOS 4.01
Optional FITTED extras: 640K RAM E£39. 12° CGA cojour
monttor with card £39. 2nd 5-1/4° 360K floppy £29.95. 20
mbyte MFM hard drive £99.
y £ L L]
FLOPPY DISK DRIVES
/4 * from £22.95 - 312" from £21.95!
Massive purchases of standard 514" and 32* drives enables us
to present prime product at industry beating low prices| All units
{uniess stated) are removed from often brand new equipment
and are fully tested, aligned and shipped to you with a 90 day
guarantee and operate from standard voltages and are of stand-
ard size. AH are IBM-PC compatible (i 312° supported).
3.5" Panasonic JU363/4 720K or equivaient £29.95(B
3.5" Mitsubish} MF355C-L. 1.4 Meg. Laptops only” £29.85(B)
3.5 Mitsubishi MF355C-D. 1.4 Meg. Non laptop  £29.95(B)
5.25" EXTRA SPECIAL BRAND NEW Mitsubishi MF5018
360K. Absoiutely standard fits most computers £22.95(8)
* Data cable Included in price.
Shugart 800/801 SS refurbishad & tested £175.00 Eg
Shugart 851 double siled refurbished & testad £275.00(E
Mitsubishi M2894-63 double sided switchable
hard or soft sectors- BRAND NEW £250.00(E)
Duat B” drives with 2 mbyle capacity housed in a sman case
with built in power supply! |deal as extarior drives! £499.00(F)
End of fine 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 accesstime
leaves the good old ST508 intarface standing. In mint condition
and comes complete with manual. Only.......................£299(E
THE AMAZING TELEBOX!
Converts your colour monltor intc a
QUALITY COLOUR TVt
TV SOUND
& VIDEQ
TUNER!
The TELEBOX consists of an aftractive fully cased mams
powared 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,
allowing reception of TV channals not normally receivable on
most television receivers (TELEBOX MB). Push button contrals
on the Iront panel allow recepticn of 8 fully tuneable 'off air’ UHF
colour television or video channeis. TELEBOX MB covers vir-
tually all tetevision frequencies VHF and UHF including the
HYPERBAND as used by most cabie TV operators. Composite
and RGB video outputs are located on the rear panel for direct
connection to mast makes of monitor, For complete compatibility
- even for monftors without sound - an integral 4 watt audio
amplifier and low level Hi Fi audio output are provided as
standard.
Telebox ST  for composite video input monitors £32.85
Talebox STL as ST but with integral speaker £36.50
Telehox MB  as ST with Multiband tuner VHF-UHF-Cable.
& hyperband For overseas PAL versions state
5.5 or 6mhz sound specification. £69.95
Telebox RGB for analogue RGB monitors {15khz) £69.95
Shipping code on all Teleboxes is (B)
RGB Telebox also suftable for IBM multisyne monitors with RGB
analog and composite sync. Overseas versions VHF & UHF call.
SECAM / NTSC not available,

No Break Uninterruptable PSU’s
Brand new and boxed 230 volts uninterruptable power supplies
from Densel. Model MUK 0585-AUAF is 0.5 kva and MUD
1085-AHBH is 1 kva. Both have sealed lead acid bafteries. MUK
are intemal, MUD has them in a matching case. Times from
interrupt are 5 and 15 minutes respectively. Gomplete with full

3 3
H i $ Dept ET32
L] * o
seed L
=T Agnoesioruxu
- OTWe-minimum
CL CL :llgomsswpkds

frame
+24v 4
protection on the +5v oulput. AC input selectable
vac. Dims13° x 5° x 2.5". Fully quaranteed RFE.

operation manuals........... MUK.....£249 (F) MUD.....£525 {G)
1992 Winter Issae of Display News now availabl

MAIL ORDER & OFFICES
Open Mon-Frl 9.00-5.30

Upper Norwood.
London SE19 3XF,

aintand. UK customers add 17.5% VAT 1o TOTAL order amount. Minimum order £40. PO orders 1
account order £30. Carrage charges (A)=£2.00.
ubtect $0 our standard Conditions of Saie and uniess otherwise stated guaranie:

ony£425.00.
[ NoWReRSe

14" Forefront Model MTS-9600 SVGA
multisync with resolution of 1024 x 768.0.28
pitch. *Text* switch for word processing ete.
Overscan switch included. Ideal for the PC-
386 or PC-286 with SVGA card added. Also
compatibe with BEC, Amiga, Atari (including
the monochrome high resolution moda), Ar-
chimedes etc. In good used condition (possible minosr screen

bums). 90 day guarantes. 15 x 14° x 12°. Onl £159(E)
© 14" Phillps Model CM8873 VGA multisync
z with 640 X 480 resolution. CGA, EGA or

The Philips 9CMO73 is suggested for the PC286 and the
CMB8873 for the PC386. Either may use the SVGA MT S-9600
it a suitable card is Installed. We can fit this at a cost of £49.00
for the PC286 and £39.00 for the PC386.

POWER SUPPLIES
Power One SPL200-5200P 200 waft (250 w peak).Semi open
giving +5v 35a, -5v 1.5a, +12v 4a (8a peak), -12v 1.5a,
a (6a paak). All outpuls fully requiated with over votage
for 110/240
£85.00 (B)

Power Ona SPL130, 130 walts. Selectable for 12v (4A}or 24 v

DISTEL ® The Original
Free dial-up database!
1000°'s ol items+info on tine
v21, V22 & V22 bis

081-679-1888

Biggin Way

{2A). Sv @ 20A. + 12v @ 1.5A. Switch mode. New. £59.95(B) VGA, digitalanalog, switch selectable.
Astec AC-8151 40 watts. Switch mode. +5v @ 2.5a. +12v @ Sound with volume control. There is also a
1a415v @ 1a. RFE and fully tested.11 x 20 x5.5cms. £24.95(C) IBM PC's, Amiga, Atar {excluding the
Boshsrt 13090.Switch mode. Ideal for drives & systern. +5v@ 6a, bums) 90 day guarantee. 15" x 14" x12*. Only .....ov....... £139(E)
Famell Gi24/55. As above but 24v @ 5a. £65.00(C) amber or groen screen selection. 14° x 12°x 13-1/2"........£99(E)
modem styling. Operates from any 15.625 khz
MOST NOVEL
Amiga, Acom Archimedes & BBC. Measures
Modal 4 h
BBC Model B typa computer on a board. A major purchase . cop by for PC EGA StANUAND. mwserssse-occe.. £145 (E)
systam on large networked systems the architecture of the BBC Mitsubishi 0.42 dot pitch giving 669 X 507 pixels. Big 2B Mh2
usetul applications will be found for this boardit 1t is supplied NEC CGA 12° IBM-PC compatible. High ¢
£12 v DC. The APM consists of a single PCB with most maior ihbag gray plastic case measuring 15°L x
EPROMS contain the custom operating system on which we raasans. Only. ...
'U%g' and 26" AV SPECIALS
DIP switches and jumpers select the ECONET address and monitors, complete
Pertect for Schools,Shops,Disco, Clubs.
with circuit diagram, data and competition entry fomn. 20"...£135 22"...£155 26"....£185 )
" .
Trio 0-18 vac bench PSU. 30 amps. New 19" Rack Cabinets
Rhode & Schwarz SBUF TV test transmittar
ice!
N 1088 o amaiiar Less Than Half Price!
Newton Derby 400 Hz 70 Kw converter POA designer, smoked acrylic lockable front
HP 7580A A1 8 pen high speed drum pictter £1850 justable internal fixing struts, ready
tion strip make these racks some of the most varsatile we have
Microlina 183. NLO 17x17 dot matrix. Full width.
£39.95 (D) are 77-1/2°H x 32-1/2'D x 22'W.  Order as:
Centronics 152-2 § x 7 dot matrix. Full width ....E275.00 sG
Centronics 159-4 & x 7 dot matrix.Serial. 8-1/2° wicthE 99 (D) Rack2 Lass side panels £145.00 ‘Gg
A
Open Mon-Sat 9-5.30 A
Thursday titl 8.00pm
London, SE2%
rom Government Universities, Schools & Local Authorities
{A1)=£3.75. {B)=£5.50. (C)=EB.50. (D)=£ 1150, (F)=£14.00 (F)=£18.00 (G)-Call . Scotland surcharge: call

2a.-12v @ O.1a. 6-1/4" x4° x 1-3/4" New £22.95(B) special “Text® switch for word processing,
Greendale 19ABOE 60 watts switch mode.+5v @ 6a.z12v @ spreadsheets and the like. Compatible with
Conver AC130. 130 watt hi-grade VDE spec.Switch mode.+5v monochrome high resolution mode). BBC,
@ 15a,-5v @ 1a 12V @ 6a.27x12.5 x6.5cms . New. £49.95(C) Archimedes etc. Good used condition (possible minor screen
+12v @ 253, -12¢ @ 0.5a, -5v @ 0.5a. £29.95(B) phiiips 9CMO73 similar {not identical) to above for EGA/CGA
Farnell GE/ADA. Switch mode. Sv @ 40a.Encased £95.00(C) pC and compats. 840 x 350 resolution. With Text switch with
KME 10" high definition colour monitors. Nice
BBC Model B APM Board tight 0.28" dot pitch for superb clarty and
£100 CASH FOR THE
sync RGE video source, with RGB analog and
composite sync such as Atari, Commodore
DEMONSTRATABLE ~i 44
APPLICATIONI only 13.5" x 12° x 11°. Also works as quality TV wan our HuB
Telebox. Good used condition. 90 day guarantes. Only. £125 (E)
allows us to offer you the PROFESSIONAL version of the BBC 3 ;

: ~“ Brand new Centronic 14* monitor for IBM PC and compatibles
computer at a parts only prics. Used as a front end graphics at a lower than ever pricel Completely CGA equivalent. Hi-res
board has so many similarities to the reguiar BBC modsl B that ; : :
we are sure that with a bit of exparimentation and ingenuity many %mg&;&tﬁr g{;,nflm aRrcveshe ieigRd %S;Q'F(g
complete with a connactor panal which brings all the U0 to ‘D' quality ex-equipment fully tested with a S0 .
and BNC type connectors - all you have to do is provide +5and yay guarantee. in an aftractive two tone
ic’s socketed. The ic's are foo numerous to list but include a 1gmw x 12°H. The front cosmetic bezal has
6502, RAM and an SAASOS0 teletext chip. Three 27128 phean removed ,O,"';om,ac,u'algsg i
have no data, On application of DC power the system boots and Z -
provides diagnostic information on the video output, On board Superbly mac?e manufacture. PIL all solid state colour

with composite video & sound inputs. Attrac-
enable the four exira EPROM sockats for user software. Appx. Tiva teak style case. School
dims: main board 13° x 10°. VO board 14" X 3°. Supplied tested in EXCELLENT Ittle used condition with full S0 day guarantee.
£ 9 95 £53 CALL FOR PRICING ON NTSC VERSIONS!
Only .95 or 2 or 2 perb Quality 6 foot 40u
SPECIAL INTEREST
Fujitsu M3041 600 LPM band pnnter . .
DEC L8/02 CPU board - © Massive Reductions
25-1000mhz. Complate with SBTF2 Modulator Virtually New, Ultra Smart!
Calcomp 1036 large drum 3 pen plotter
1.5kw 115v 60hz power source Top quality 19" rack cabinets made in UK
Anton Pillar 400 Hz 3 phase frequency converter 75Kw POA by Optima Enclosures Ltd. Units feature
Nikon PL-2 Projection lens meter/scope door, tull height lockable half louverad back
Sekonic SD 150H 18 channel Hybrid recorder door and removable side paneis. Fulty ad-
Kenwood DA-3501 CD tester, laser pickup simutator £ 350 pynched for any configuration of equipment mounting pius ready
BRAND NEW PRI NTERS mounted integral 12 way 13 amp socket switched mains distribu-
L £139 (D) aver sold. Racks may be stacked side by side and therefora
Hyundal HDP-920. NLQ 24x18 dot matrix full width. £149 (D) require only two side panets or stand singly. Overall dimensions
Qume LetterPro 20 daisy. Qume QS-3 imarface.
£149 (D) Rack1 Complete with removabie side panels...
e - send large SAE - PACKED with ba rgainsl
LONDON SHQP B
215 Whitehorse Lane. 081l679'4414
South Norwood.
Fax- 0B3-679-1927
od for 90 days. Al guaraniess on @ retum fo base basis. Rights reserved o
tor higher quantities than those stated. Bulk surplus aways wanted for cash.

change prices 8 speciications without prior notce. Orders subject 1o stock. Quotations wilfingly given
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STAGE AND PACKING AT 99P PER

ORDER.

ALL PRICES ARE PLUS VAT AT 17.5%
NO MINIMUM CRDER.

NO COUNTER FACILITIES

AUTOMATIC ACCOUNT FACILITIES FOR

SCHOOLS,LOCAL COUNCHUS ETC
SEND LARGE SAF FOR FREE

CATALOGUE,
ACCESS/VISA CARDS ACCEPTED.
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AMSTRAD DMP4000 Entue printer asremblies including
printhead. platen, cabies, siepper motar etc. Everything bar the electron-
168 and case. Good stripper'! Clesrance price jum £5 REF: MAGS or 2
for £8 REF: MAGE
VIEWDATA SYSTEMS Srandnew units made by TANDATA
camplete with 1200/78 buitt in madem. infra red remote controliad
keyboard BT approved, Prestel compatble, Centronice prirter port,
RGB coiour and compasite output (warks with any TV) complete with
power supply anc fully cased Price ts just E20 REF: MAG20 Also
same customer returned Units availabie o £10 each REF: MAG10
PPC MODEM CARDS. These are high spec plug in cards made
for the Amstrad lapiop computers. 2400 baud dial up unit complete
with Isads. Clearance price is £5 REF; #AGSP1
INFRA RED REMOTE CONTROLLERS Onginaty madefor
hi spec sateilite equipment but perfect for all sorts of remote control
projects. Our ciearance prics Is just £2 REF: MAG2
TOWERS INTERNATIONAL TRANSISTOR GUIDE. A
very usefu book for Anding equivaient transistors. leacouls, specs
etc. £20 REF: MAG20PA
SINCLAIR C6E MOTORS Wehavea few iefl without gaarboxes
Thesaare 12v DC 3,300 1pm 6°x4°, 14" OP shafl. £25 REF: MAG23
UNIVERSAL SPEED CONTROLLER KIT Designedbyus
for the above motor bul suitable for any 12v motor up to 30A.
Comglete with PCB etc. A heat sink may be required. £17.00
REF: MAG1TY
VIDEO SENDER UNIT. Transmits both audio and video signals
from either & video camers, videa recorder. TV o Computer etc o
any standard TV setina 100" rangel (tune TVios spare channef) 12v
DC op Price is£ 15 REF: MAG1S 12vprulsESext REF: MAGSP2
*FM CORDLESS MICROPHON E Smal hand hekd unit with a
500 rangel 2 transmit power levels. Reqs PP3 S battery. Tuneable
1o any FM recerver. Pricais £15 REF; MAG15PY
LOW COST WALKIE TALKIES Pairalp attery operated units
with a range of about 200, Kieal fof garden use of &% an sducstiona
toy. Prica is £8 a paic REF: MAG 8P1 2x PP3 reqd.
‘MINATURE RADIO TRANSCEVERS A pair of walke
taldes with @ range of up to 2 ilametres in open country. Units
meature 22x52x156mm. Complelewith cases and earpieces. 2xPRY
req'd. £30 .00 pair REF: MAG30,
COMPOSITE VIDEO KIT. Converts composite wideo Info
separate H sync, V sync. and wdeo. 12v DG operation, £8.00
REF: MAGBP2.
LQ3600 PRINT ER ASS EM BLIES Mace by Amstrad they are
entire mechanical primtet assembies Induding prnthead. stepper
motors etc elc In fact everything bir the case and electronics. 8.9ood
strippen £5 REF: MAGSP3 of 2for £8 REF: SAGEP3
PHILIPS LASER 2MW helium neon tube. Brand new ful spec
£40 REF. MAGA0. Mains power supply kit £20 REF: MAG20F2
Fully budt and tested unit£73  REF: MAG 78.
SPEAKER WIRE Brown two core. 100 fool hank £2
REF. MAG2P1
LED PACK of 100 standard med Smm leds E£5 REF: MAGSP4
JUG KETTLE ELEMENTS good general purposs heating
eslament (about 2kw) Ideal for alisorts of heating projects ete. 2 fork3
REF: MAG3
UNIERSAL PC POWER SUPPLY compiete with fyleads.
switch, fan etc, Two types svailable 150w at £15 REF.MAGI5P2
(Z32H23mm) and 200w at £20 REF: MAG20P3 (23x23x23mm}
OZONE FRIENDLY LATEX 250mi bottie of liquid rubber, sets
in 2 hours. Ideal for mounting PC8's. fxing wires slc £2 each REF:
MAG2P2Z
*FM T RANSM ITTE R housed ina standard wonang 124 adapten!
the bug runs directy off the mains solasts forevert why pay£7007 or
price is £26 REF: MAG26 Transmits to any FM rado.
FM BUG KIT New desigh with PCB embeddad col for extra
stabitty. Transmits 1o any FM rado. 9v battaly reqd. £5 REF:
MAGEPS
«FM BUG BUILT AND TESTED supenor design 10 Kit. as
suppiied to detactive agencies etc Gv battery reqd. £14 REF:
MAG14
TALKING COINBOX STRIPPER ofiginally mace 1o
retadl gt £79 each, these yrits ane-designed 1o convert and ordnary
phone inta 6 payphone.  The units we have genaraily have the locks
missingand sometimesbioken hinges. However they can be adapted
for theif orginal pUpose or used for something aise?? Price s just£3
REF. MAGIP1
100 WATT MOSFET PAIR Same spec as 25K343 and
2544 13(BA_140v, 100w) 1 Nchannel and 1 Pchannel, E3apair REF:
MAGIP2
VELGRO 1 metrs jangth of each side 20mm wide (quick way of
fixing for temporary jobs etd) £2 REF: MAG2P3
MAGNETIC AGITATORS Cosisting of a cased mains motor
with lead. The motor has two magnets fixed to a rotor that spin mound
inside, There are aiso 2 plastic covered magnets supplied. Made for
remotefy s#ing liquicsl you mayhave ausa?£3each REF: MAGIPY
2 for €5 REF: MAGSPS
TOP QUALITY SPEAKERS Made for Hl Fl tetevisions these
are 10watt 4R Jap made 4° round with large shiedded magnets. Good
general pulpose speaker. £2 each REF: MAG2P4 or 4 for£6
REF: MAGSP2
TWEETERS 7 dametec good quaifty twester 140R (would be
good with the above speaker) 2 for £2 REF; MAG2PS or 4 for £3
REF: MAG3IPA
AT KEYBOARDS Madeby Apfioot these quality keyboards nead
justa small modrfication to run on any AT they work perfectty bul you
wh have 1o put up with 1 or 2 foregn keyCaps! Pnce £6 REF:
MAGEP)
XT K EY BOARDS Mixed types, some retums, some good. some
foreign etc but ait good for spares! Price is £2 sach REF:MAG2PS
or 4 for £6 REF; MAGEP4
PC CASES Again mixed types 80 you take @ chanca next One off
B\cpleEﬂR!F:llGﬂWmmOcumeﬂorEmREF: MAG20P4
component padk bargain 4,000 resistors +1,000 capacitors {ail
same vaiue) £2 50 8 pack. REF:MAG2ZP?

1994 CATALOGUE
OUT NOW

BULL'S

BULLETIU BOARD
MASSIVE

WAREHOUSE CLEARANCE
FANTASTIC £20.00 REDUCTION

REFURBISHED PC BASE UNITS
COMPLETE WITH KEYBOARD

romony £29.00

AMSTRAD 1512 BASE UNITS
GUARANTEED
PERFECT WORKING ORDER.

A LOW COST INTRODUC TION TO THE HOME COMPUTER MARKET

AMSTRAD 1512SD
1512 BASE UNIT, 5.25" FLOPPY DRIVE AND
KEYBOARD, ALL YOU NEED § A MONTOR AND
POWER SUPPLY. WAS §49.00
NOW ONLY £29.00
REF: MAG29

AMSTRAD 1512DD
1512 BASE UNIT AND KEYBOARD AND TWO
5.25" 360K DRIVES . ALLYOU NEED 15 A MONITOR
AND POWER SUPPLY WAS £60.00
NOW ONLY £39.00
REF: MAG39

SOLAR POWER PANELS

3FT X 1FT 10WATT GLASS PANELS
14,5v/700mA
NOW AVAILABLE BY MAIL ORDER
£33.95

PLUS 5200 SPECIAL PACKAD NG CHARGE)
10P QUALITY AMORPHOUS SLICON CELS HAVE ALMOST A
NIMELESS LFESPAN WITH AN WNFINMTE NUMBER OF POSSBLE
APPLICATIONS, SOME OF WHICH MAY BE CAR BATTERY
CHARGING, FOR USE ON BOATS OR CARAVANS OR ANY-
WHERE A PORTABLE 12V SUPPLY IS REQURED. REF: MAG S

ALSO VFT X 1FT GLASS SOLAR PANELS 12v 200mA
ONLY £15.00. REF. MAG1 5P

FREE SOFTWARE!

Brand new, UNUSED top qualty Famous brand
Kconsed software discs. Avallable in 5.25° DSDD or 625
HD only. You buy tha diskand tcomes with fiee BRAND
NEW UNUSED SOFTWARE. We are actually seling youthe
floppy disc foryourown "MEGA CHEAP® storage tocilittes,
tyou happento getsoftware that you want/need/kaas
well ....... you get 0 "MEGA BARGAIN fol

DSOO PKTI0 B2.99 REF: MAGIPY  PKTI00 £16.00 BEP: MAG T4
HO  PATIO £3.99 REF: MAG4PI  PITI00 £25.00 REF: MAG26P

LARGER @ANTITY PRICES AVARLABLE ON APPLICATION

£ELELEEWE BUY SURPLUS STOCKEEEEEES
TURN YOUR SURPLUS STOCK INTO CASH
IMMEDIATE SETTLEMENT. WE WILL ALSO QUOTE FOR
COMPLETE FACTORY CLEARANCE.
COMING SOON

1994 CATALOGUE.

TTED H2GHER THAN THOSE STATER

"SOME OF OUR PRODUCTS MAY BE UMLICENSABLE B THE UK

o

MAK, ORDER £ :

'WITHORDER PLUS £3.00 POST PL
PLEASE ALLOW 7 - 10DAYS
TALS 4273200500

COMMODORE MICRCDRIVE SYSTEM mini storage
device for CB4's 4 tmes faster than disc drives, 10 tmes Taster
than tapes. Complete unit just £12 REF:MAG12P1
SCHOOL STRIPPERS We have quite a few of the above
units which are ‘refurns’ as they are quite comprehensive units
they could be used for ather projects eic. Let us know how many you
need at just 50p @ unit {minimum 10}
HEADPHONES 15P These are ex Virgin Afantc Youcanhave
8 pairs for £2 REPF: MAG2P8
PROXMITY SENSORS These are smal PCB's with whal look
like a source and sensor LED on one end and lots of components on
the rest of the PCB. Compiete with fly leads. Pack of SE3 REF: MAG:
3P5 or 20for 8 REF. MAGSP4
FIBRE OPTIC CABLE Made for Hewlett Packard sopretty good
stuMt you can have any length you want (minSm) first 5m £7 REF;
NAG? thereafter £1ametre (ie 20mis£22) REF: MAG1 Maxiength
250m
SNOOPERS EAR? Onginall made to cip over the earpiece of
telephone 10 ampiify the sound-t aiso works quite wall on the cabie
funning along the wall! Price is £5 REF: MAGSPT
DOS PACKS Microsoft version 3.3 or higher complets with al
manuais of price Just E5 REF: MAGSPS Worth it just for the very
comprehensive manuall 525 only.
DOS PACK Microsoft version § Onginal software but no manuals
hence onty £3 REF: MAG3PS 5.25" only.
FOREIGN DOS 3.3-Geman.French itallan etc £2 8 pack with
manual 5.25° only. REF:MAG2PS
MONO VGA MONITOR Made by Amstrad, refurbished £49
REF:MAG49
CTM644 COLOURMONITOR Mace workwiththe CPCA64
home computer. Standard RGB input sowlll work with othermachines.
Refurbished £59.00 REF:MAG%9
JUST A SMALL SELCTION of whatwe have toseemore gel
our 1994 catalogue (42p stamp) or call in Mon-Sat 9-5.30
HAND HELD TONE DIALLERS ideal for the control of the
Response 200 and 400 machines, &5 REF MAGS5P9
PIR DET ECTOR Made bytamous UK alarm manufacturer ihese
are h spes, long range intemal unite. 12v operation. Siight marks on
case and unboxed (although brand new) £8 REF: MAGSPS
WINDUP SOLAR POWERED RA DIO AMFM radio com-
plete with hand charger and sclaf panel! E14 REF; MAG14P1
COMMODORE 64 Customer returns but ok for spares etc£12
REF: MAG12P2 Tested and wordng units are £69.00 REF: MAGE9
COMMODORE 64 TAPE DRIVES Customer returns at £4
REF: MAG4P8 Fulyiested and working urits are £12 REF MAG12P5
COMPUTER TERMINALS compiete with screen, keyboard
and R$232 inputioutput, EX equipment Price is £27 REF: MAGZ?
MA INS CABLES These are 2 core standard black 2 metre mains
cabies fitted with @ 13A plug on one end, cable the other. ideal for
proyects, kow cost man ufacturing etc Pack of 10for £3 REF: MAGIPS
Pack of 100 €20 REF; MAG20PS
SURFACE MOUNT STRIPPER Originaly made as some
form of high frequency amplifier {maln chip is & TSASS T 1.3GH2
synthasiser ) but good stipper value, an excallent way 1o play with
surtace mount components £1.00 REF: MAGIP1
MICROWAVE TIMER Bectronic tmer with relay outpulsutable
to make sniarger tmer etc E4 REF: MAG4P4
PLUG 4207 showing your age? pack of 10 with leads for £2 REF:
MAGZ2P11
MOBILE CAR PHONE £5.99 Wall aimostt compiets in car
phone exduding the box of electronics nommally Noden under seat
Can be made 1o (luminate with 12v aiso has buiitIn light sensor so
dispiay only lluminates when dark. Totally convinding) REF: MAGEPE
ALARM BEACONS Zenon strobe made to mount on an extemal
ball box but coud be used for caravans et 12v cperation Just
connect Up and it fashes regulatty) £5 REF: MAGSP11
FIRE ALARM CONT ROL PA NEL High quaifty metai cased
alarm panel 350x165x80mm. Comes with elactronics but noinforma-
tion. E15 REF: MAG15P4
SUPER SIZE HEATSINK Supen quakty aluminium heatsink
365 X 183 X 61mm, 15 Sns enamble high heat dsspation. No haes!
£9.99 REF. MAGI0P1P
REMOTE CONTROL PCB These are receiver boards for
garage doar apening systems. You may have ancther usa? £4 ea
REF: MAGAPS
LOPTX Uine output tanstomers befieved 10 ba for N res oolour
moritors but usstu for gating high voltages from low onesl £2 each
REF: MAG2P12 bumper pack of 10 for £12 REF: MAG12P3.

PORTABLE RADIATION DETECTOR

£49.99

A Hand held personal Gamma and X
Ray detector. This unit contains two
Geiger Tubes, has a 4 digit LCD dis-
play with a Plezo speaker, giving an
audio visual Indication. The unit de-
tects high energy electromagnetic
quantawithan energy from30KeVto

| over 1.2M eV and a measuring range

of 5-999¢ UR/h or 10-99990 Nr/h. Sup-
plied complete with handbook.
REF: MAGS0




The Spark of
Ingenuity

People all over the world are becoming increasingly aware of the impact that
modern society is having on the environment, an impact which ranges from the
effect of vehicle exhaust poliution, to the destruction of the protective ozone layer

and global warming,

from excessive reliance on fossil fuels,

to the problem of excessive noise.

= the problems we now face
. ﬁg: with environmental destruction
SRS and pollution of one sort or
another are directly attributable to a
combination of technological develop-
ment and over population. But it must
also be said that they are problems
which can be overcome with the aid of
human ingenuity and the application of
technology.

Alternative energy to the
rescue?

Probably the biggest impact on the envi-
ronment comes from the enormous use
of energy in a modem technology based
soclety. Energy for transport, for heating,
for powering all the gadgets which we
take for granted in our homes and work-
place. Energy which we use inefficientty
and which comes from mineral resources
which are not replaceable.

ELECTRONICS TODAY INTERNAFIONAL

16

Inefficiently used fossit energy is a
prime poliuter, leading to hydrocarbons
and CO2 in the atmosphere, acid rain,
etc., but this is something which tech-
nology can help to solve. We can create
systems which use energy more effi-
ciently, and we can create systems
which generate energy using renewable
non-polluting resources. So called alter-
native energy sources.

Some of the most important sources
of atternative energy are the wind and the
sun and efficiently hamessing these
energy sources s a subject which has
attracted a lot of research over the last
few years. Solar energy systems to have
become much more efficient and
dropped in price encrmously, the same
has been true to a lesser degree for wind
power. Indeed, the amount of research
has been sufficient that both solar and
wind power systems are now serious
contenders for power generation in many
parts of the world, particularly the more
remote areas.

In the last decade wind generataors
have more than doubled in efficiency and
their cost has been reduced by a factor
of three. Solar energy systems have seen
their efficiencies more than quadrupling,
and the cost of generating a unit of solar
electricity dropping by over 90%.

However, increased efficiency and
declining costs have not been sufficient
to promote the mass building of solar
and wind power plants, and are unlikely
to do so for many years to come. The
reason is that not all parts of the world
are suitable for siting such atternative
energy power plants. Also, they require a
lot of land on which to place large solar
arrays, or windmill farms. This means
that they need to be put in remote areas,




far away from the centres of human habi-
taticn and thereby incur enormous over-
heads in both cost and power loss in
power transmission between the gener-
ating site and the users.

What this means is that the use of
altemative energy will be different to the
use of more conventional energy. Instead
of having large centralised power plants
and a national grid of electricity transmis-
sion lines, aliemative energy power
plants will be much smaller and tailored
to the needs of the individual or the local
community. Every house may have its
own wind generator and/or solar panels,
power sources which, with good insula-

costing a few hundred pounds can
provide enough power for a caravan, or
considerably cut down domestic elec-
tricity bills. On a smaller scale, these
technologies could be used to provide
lignting, and limited power, for a garage,
garden shed or greenhouse, etc.

There is no reason why we should not
all have some form of altemative energy
generation systemn. For a modest outlay
wa can save money (it takes about ten
years to pay back the cost of an altema-
tive energy system, after which all the
power it generates is freel), and also do
our bit to improve the environment by
reducing our reliance upon fossi fuels.

tion and increased efficiency, should be
adequate to provide a large percentage
of the energy requirements of a house-
hold. Indeed, in Denmark, one of the
world’s leading users of wind power,
over 2% of the national power require-
ment Is already met by home based wind
generators.

It is the fact that altemative energy
systems are probably best applied on a
small scale that makes them of particular
interest to the electronics hobbyist. A
wind generator or solar
panel d

But don't expect to find such equipment
in high street shops, they are not yet
considered *‘commercial products’.
Instead you will have to sit down and
design and build your own.

Electricity from wind.

In a country like Britaln, wind power has
to be the primary contender for providing
altemative energy. This
is a windy

country, we

receive over 40% of Europe’s total wind
energy potential. Already there are
commercial wind farms generating elec-
tricity for the National Grid. These can be
found in the remoter parts of the UK, in
Comwall, Wales and Scotland, and
include one of the largest wind turbines
in the world.

So how do we convert wind energy
into electrical energy? The answer is, of
course, our old friend the windmill. Not
the windmilis of Don Quixote, Texas
ranches, or Dutch paintings, but modem
high efficiency designs, based on aero-
dynamics and computer simulations.
Instead of grinding grain or pumping
water, these modem windmills are
turning high efficiency generators 1o
produce electricity.

The design of a modem windmill, or
wind turbine as we should more comrectly

refer to it, is intended to extract the
maximum energy from the wind while at
the same time not succumbing to poten-
tiglty disastrous problems such as vibra-
tion. Since the power output from an
electrical generator increases in relation
to the speed of the shaft’s rotation (upto
a maximum design level) i is important
that the design works at as high a speed
as possible in light wind conditions, while
at the same time being able to withstand
gale force winds.

The wind turbine can have a rotational
axis which is either horizontal or vertical.
The traditional windmill has a horizontal
rotational axis with two or more propelier
type blades. Vertical rotational axis wind
turbines are much more recent and
unfortunately still prone to structural and
contrel problems, and are also less effi-
clent than the traditional horizontal
turbine. The only drawback with a hori-
zontal axis system is that it must always
face the wind,




although the traditional
use of a wind vane is more
than adequate to ensure
correct positioning.

The favourite configura-
tion for a modem wind
turbine is to have two
blades since, this
produces the highest rota-
tional speed. The blades
have an aerofoil section,
mtich like an aircraft wing,
Indeed some of the larger
wind turbines look rather
like a rotating glider. The
ideal design will achieve a
balance between
maximum lift and minimum
drag, with the aim of
ensuring stability and a
rotational speed which is
about ten times faster than
the wind speed. They are
also designed o start producing power
with wind speeds of just under 4 metres
per second, considerably iess than the
average annual wind speed for any part
of the UK.

The mechanical power output from a
given turbine is proportional to the
square of the blade diameter. This
means that a 6ft diameter turbine will
actually produce four times as much
power as a 3ft diameter turbine.
However, electrical power output is also
proportional to the rotational speed of
the turbine. This means that in order to

achieve maximum electrical power
output, it is usually necessary to use
gearing to increase speed, with conse-
quent power losses due to friction, etc.
The problem with wind is that it is a
variable energy source. In still alr, even
the most aerodynamically efficient turbine
will hardly be rotating, whilst in a gale it
may be rotating at a dangerously high
speed. This means that on ail but the
smallest wind turbines, some form of
control Is required to protect the system
from damage in high winds. On large

commercial turbines this controris
provided by a computer, which amongst
other things will feather the turbine
blades, on small systems some form of
manual or automatic clutch mechanism
is essential.

Solar electricity

The big problem with solar energy as a
source of altemative electrical power in
the UK is that we have so few days per
annum of bright sunshine. Modem solar
cells will actually generate power output

The economics of alternative energy

8 we have aiready seen, the complete system gener-

ating, storing, and outputting electricity in a usable
form is quite complex, irrespective of whether the power
is being generated by the sun or the wind. We can divide
this system into four components - the generator, the
power regulator, power storage and power output
inverter. In order to consider the overall cost of a
complete system, we need to look at the cost of each of
these components.

- i we look at designing a power system capable of
delivering & mains voitage with a maximum power rating
of 100W for at least seven hours per day, in other words,
sufficient to light one medium power light bulb, run a
smail TV, fridge, computer, etc., then to calculate the cost
we need to work backwards, and start with the inverter, A
sultable solid state inverter with this sort of rating could
be built for about £50, the major cost being the trans-
former, Savings can be made if one can be salvaged from
other equipment.

The inverter draws its power directly from the batteries
and these have to have sufficient capacity to cope with
continued power use over periods of no sun or wind. In
practical systems this means that the batteries should

have a reserve of about five to ten days power consump-
tion. We can calculate the total usable capacity fora 12V
battery system as follows:

Ah = Whx T/t2v

where Ah is the total usable capacity needed in Amp
hours at 12V, Wh is the daily power requirement in Watt
hours per day, and T is the storage period in days. In the
case of our design requirement of 700Wh per day and five
days reserve, the total usable capacity is 291 Amp Hours.

From this we can calculate the total number of
batteries needed using the following formula:

N = (Ah x 100/F)/D

in the previous equation), F is the full capacity specified
for one 12V battery in Amp heurs, and D is the maximum
depth of the charge cycle in %. With the above design
requirements, we need 4.4 12V lead acid batteries, where
each battery has a total capacity of 110Ah and can be
discharged to a depth of 60%.

The depth of the charge cycle is important. Batteries
used for storage will probably spend long periods on
partial charge, with consequent reduction in capacity of
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Silicon solar cells

he majority of commerclal solar
cells are made from monocrys-

taliine silicon that has been doped
with boron. The thin slices of silicon,
each about five inches in diameter,
which are cut from the monocrys-
talline block are then exposed, in a
furmace at 1500C, to a gas
comtaining phosphorus. This creates
a pn near the surface, between the
boron doped substrate and the thin
phosphorus doped surface layer. Itis
this pn junction which gives the slice
of silicon its photovoltaic property of
converting light into electricity.

After this treatment in the furnace,
a network of metat strips is attached
to the surface of the slice of stlicon.
This network forms the contact while
a layer of metai on the back of the
cell forms the positive contact. An
anti-reflective coating is put on the
front of the silicon slice which is now
a solar cell ready to be mounted into
an array.

Another type of silicon used to

on quite dull days, but the power
produced will only be a few percent of
that produced on a bright sunny day.
However, solar cells do have one major
advantage over any other alternative
energy source of electricity. This is that
they are all solid state, with no mechan-
ical components and thus extremely reli-
able, robust, and compact. Ideal for use

make solar celis is polycrystalline
silicon. This is slightly less efficient
at converting light into electricity, but
is much cheaper to manufacture. It is
easy enough to tell the difference
between the two types by looking at
them. Monocrystalline silicon solar
cells have a uniform blue colour,
whereas polycrystalline cells will
show an irregular pattem, like that
seen on a galvanised iron bucket.

There is, in addition, a third type
of silicon solar celt which is gaining
considerably in popularity, the amor-
phous silicon cell. Amorphous
silicon, containing a smail amount of
hydrogen, Is deposited on a conduc-
tive giass substrate, then doped in a
furnace before having the other
conductors added. This type of cell
is much cheaper to make than the
other two types and, although it has
a lower efficiency, it can be made in
much larger sizes, cells measuring 6
x 12in are not at all uncommon.

In remote sites, such as unmanned light-
houses and telephone exchanges.

At the moment, there is only one real
contender for the generation of solar
electricity, the silicon solar cell {see box
2). Other types of solar cell unger
research are based on semiconductors,
such as Galllum Arsenide and Cadmium
Sulphide. Technologies based on organic

pigments and an oxygen/hydrogen/watér
cycle incorporating fuel cells are a possi-
bility for the more distant future.

A typical 4 x 2.5in monocrystaline
solar cell will generate nearly 1V at 1/2A
in full sunlight. Amorphous silicon solar
cells have a lower efficiency, but single
cells can be much larger. A typical amor-
phous cell might measure 12 x 6in and
output 12V at 125mA. With both types of
cell, higher voltages are generated Dy
connecting numbers of cells in series and
in parallel.

A typical solar electricity system thus
consists of a number of cells wired
together on a watertight, weatherproof
panel, placed in an open sunny position.
In the UK such a panel must be faced
towards the south and inciined at an
angle so that it faces the sun and
receives the maximum solar energy input
(a rule of thumb is that the angle of tiit
should be about the same as the angle
of latitude for the site).

Alternative energy systems.
The actual power generating component,
in both wind and solar electrical power
generation, form just one part of a larger
system. The overall system must be able
to generate electricity, store electricity sO
that it is available when needed and
convert the low voltage DC battery
output into a 240V AC mains output,
which can be used by domestic and
commercial equipment.

In a wind generator system the output

lead-acid batteries due to sulphation. As a result, it is
advisable to use only high quality lead-acid lead acid
batteries with a depth cycle less than 50% or vented

nickel-cadmium batteries.

Using the above calculations we will need about 5
batteries. Depending on the source and whether they are
new or second hand, these will cost at least £120 and
perhaps as much as £300. This represents a conslderabie
portion of the total investment in an alternative energy
system.

Next, we come to the power regufation electronics.
This just consists of a rectifier and voltage regulator, so,
given the fairly low voitages and power ratings involved,
can be constructed for just a few pounds.

Finally we come to the actual power generation part of
the system, Here, the average power generated per day
should balance the average power used per day with suit-
able allowance for losses during conversion and storage.
So if we are using 700Wh per day, we will need at least
800Wh per day of generating capacity. Since wind power
operates 24 hours per day, we are looking at an average
power generation capability of about 36W, With solar
power the practlcal generation petiod could be as little as
three hours per day, leading to a requirement for a gener-
ating capability of about 200W.

With commercial solar panels costing in the region of
£7 per watt of generating power, this means that our solar
power system will cost about £1400 for the solar panels.
Added to this is up to £250 for batteries, and £60 for other
electronics and we reach a minimum system cost of at
jeast £1710, not counting the cost of cables, mounting
wood/metal work and labour for instaliation.

Given a workshop and the ability to make things, a
suitable wind generator could be produced for about
£100. A vehicle alternator could be used as the generator,
the turbine blades can be made from plywood and the
gearing can be achieved with the aid of a beit and pulleys.
The totat cost of a home made wind generator would be
between £300 and £400.

Now we come to calculating the actual cost of the
electricity generated by such altemative energy systems.
Both are producing 0.7kW of power per day, or 0.7 units
of electricity. With a single unit of electricity costing about
7.4 pence, this gives a payback period for a solar system
of over 62 years, hardly what one would call an aconomic
proposition, more a labour of love or conviction. A wind
generating system, on the other hand has a payback
period of just over ten years and, as such, is within the
bounds of being an economic proposition as well as
something one can do to help the environment.

ELECTRONICS TODAY INTERNATIONAL

19




from the generator will be a variable AC
current, voltage and frequency, with
output changing as wind speed and
generator rotational speed changes.
Because there will be times when there is
no wind, or the amount of electricity
belng generated is insufficient to meet
transitory power requirements, a battery
must be used to store surplus power
output. Such a battery system is
connected across the power lines and in
effect trickle charged, but power cannot
be taken directly from the electric gener-
ator. It first needs to all be converted to
DC by passing it through a rectifier and
then have the voltage regulated so that
there is nc danger of applying excessive
charging voltage to the batteries.

The batteries will probably store
power at either 12 or 24V and some
users of altemative energy systems make
do with a low voltage DC power system.
However, it is far more convenient to be
able to use standard mains voltage
equipment and this means converting
low voltage DC Into high voltage AC.
Nowadays high efficiency (about 90%})
solid state circuitry is used in Inverters, as
opposed to the old use of a
motor/dynamo couple. An inverter basi-
cally just switches the DC input off and

on at 50Hz and feeds it through a trans-
former, which converts 12V intg 240V.
Simple inverter circuits output a square
wave, as opposed to the sinusoidal wave
seen in standard AC mains power.

With solar power there is no need to
rectify the vottage input from the solar
cells, since It is already DC. Otherwise
there is exactly the same reguirements
for voltage regulation, battery power
storage and, finally, the creation of 240V
AC power by an inverter.

Is alternative energy
practical?

The answer to this question has to be a
qualified yes. In remote areas, attemative
energy generation systermns offer us the
best way of bringing electrical power to
individuals and communities located In
such places. tn densely populated cities,
altemative energy is less economic and
less practical. There is little room for
siting large wind turbines or solar cell
arrays, and placing them well away from
the cities leads to power transmission
losses.

But in a country like the UK, with large
areas of suburban housing there is prob-
ably considerable scope for very smalt
scale atemative energy generation

systems attached to individual houses. If
individuals in Denmark can produce over
2%, and rising, of the national power
consumption then individuals in the UK
can certainly do the same. It is an area
which offers considerable scope for
commercial development, and for the
ingenuity of the individual,

' Further Information.

To find out more about the practk:al
aspect of alternative energy

}-qﬂeme, it is well worthwhile
contacting the Centre for
Altemative Technology, in
Machyniieth, Powys.
- For more information on the
commercial aspect of renewable

“ energy, contact ETSU for the
Department of Trade and Industry
at Harweli, Didcot, Oxtordshire.

‘There is a good practicat book

“an solar energy called Solar
Electricity by Simon Roberts and
‘published by Prentice Hall. You
could also re!ar to the large number
of articles which have appeared
over the last decade, in virtually
every science and technoiogy
mlatad pubﬂcanon
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POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-
LOUDSPEAKERS-139 INCH STERED RACK AMPLIFIERS

MP MOS-FET POWER AMPL
HIGH POWER. TWO C

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

FOUR MODELS;- MXF200 (100W + 100W) MXF400 (200W + 200W)

MXFE00 (300W + 300W) MXF900 (450W + 450W)
ALL POWER RATINGS R.M.S. INTO 4 OMMS, BOTH CHANNELS DRIVEN
FEATURES: | power

distortion % Aluminium cases & MXFE00 & MXF90C fan cooled with D.C. loudspeaker Snd thermal proleciion.
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DiSCOS ETC.
SIZES:- MXF200 W19 1H3 %" (2UMD11"

MXF400 W10 xHBY" (V012"

MXFE00 W19 xHS8%" (3UD13"

MXFS00 W19 xHS %" (3UD14%"

PRICES:-MXF200 £175.00 MXF400£233.85

MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

OMP X03 STEREO 3-WAY ACTIVE CROSS-OVER)

Advanced 3-Way Siereo Active Cross-Cver,

cross-Over traquancy: Bass:Mid 250/500/800Hz. Mid-Top 1.8/3/5KHz,
on each bsss channal. Nominal T75mV Inputioutput. Fully compalibie with OMP rack amplifier and modules.

Price £117.44 + £5.00 P&P

TG ECCLEGGELNEERRE]E « ECHO & SOUND EFFECTS#

STERED DISCO MIXER with 2 2 7 band
L & R graphic equalisers wih bar graph
LED Yu meters, MANY OUTSTANDING
FEATURES:- including Echo with repest &
spaed control, DJ Mic with talk-over
switch, 8 Channels with individual (aders
plus eross lade, Cus Headphone Monitor, 8
Saund Effects. Useful combination of the
following inputs:: 3 turntables (mag), 3
mics, § Line for CD, Tape, Video stc.

[

EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.

bookshell and medlum sized Hi-Fl apeakers. Price £4.90 + 50p P&P.

disco and P.A. syslems etc. Price £5.69 + 50p P&P.

temns and quality discos etc. Price £6.99 + 50p P&P.

quality Hi-Fl systems and quality discos. Price £9.99 + 50p P&P.

Sultable for Hi-Fl monitor systems etc. Price £5.99 + 50p P&P.

and cabinel Input jack socke. 35x85mm. Price £4.10 + 50p Pap.

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS

wilh two locoidal transtormers & Twin LE.D. Vu melers &
Level conirola # liluminsted on/off switch % XLR connectors & Standard TTSmV Inpuls & Open and short clrcuit
prood & Latest Mos-Fets for siress Iree power delivery into victusily any load # High slaw rale & Very jow

housed in 8 19° X 10 case. Esch channel hat three level controls:
bass, mid B top. The removable fTont lescie aliows access lo the programmable DIL swikches 10 adjust the
81t 81 24dB per oclave. Bass Invert switchas

Join the Pizo revolution! The low dynamic mass (no voice colf) of a Plezo tweetér produces sn Improved
iransient responss with g lowsr distortion level than ordinary dynamic tweeters. As a crossover in nol required
these unita can be added lo axisting speaker sysiems of up lo 100 watts (more it two are pul In series. FREE

», TYPE 'A' (KSN1D3I6A) 3" round with protective wire mesh. ideal for
TYPE 'B* (KSN1005A) 3% " super horn for general purpose speakers,
TYPE 'C’ (KSN1018A) 2°x8" wide dispersion horn for quality Hi-Fi sys-

TYPE ‘D' (KSN1025A) 2"x6" wide dispersion horn. Upper freguency
response retained extending down fo mid-range (2KHz). Suitable lor high

TYPE '€’ (KSN1038A) 3% horn tweeter with atiractive siiver finish trim.

LEVEL CONTROL Combines, on a recessed mounting plate, level control

i
SERVICE * LARGE (A4} B.A.

T AL LU SIS SUPPLIED READY BUILY AND TESTED.

These modules now anjoy § Werid-wide rapuistion lor quality, reliabllity and parformance al & reslistic price. Four
models are svailabis fo sult the needs of the protessional and hobby market ta. industry, Lelsure, Instrumentat ard HI-FI
e, Whan comparing prices. HOTE thal all models Inciuds toroidel po upply, inbegral hest sink_ glass libre P.C.B. and
drive circults lo power @ compatible Yu meler. All mode!s S 0pen and short cireult proof.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Output power 110 watts|
R.M.S. into 4 ohms, irequency response 1Hz - 100KHz
-3d8, Damping Factor >300, Slew Rate 45V/uS,
T.H.D. typical 0.002%. Input Sensitivity 500mY, S.N.R.
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 + £3.50 P&P

OMP/MF 200 Mos-Fet Output power 200 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate S50ViuS,
T.H.D. typicat 0.001%, Input Sensitlvity 500mV, S.N.R.
-110 ¢B. Size 300 x 155 x 100mm.

PRICE £64.38 + €4.00 P&P

OMP/MF 300 Mos-Fet Culput power 300 watts
A.M.S. into 4 ohms, frequency response 1Hz - 100KH1I
-3d8, Damping Factor >300, Slew Rate 60V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
+110 dB. Slze 330 x 175 x-100mm.

PRICE €£81.75 + £5.00 PaP

OMP/MF 450 Mos-Fet Output power 450 watls
R.M.S. into & ohms, trequency response 1Hz - 100KHz
.3dB, Damping Factor >300, Slew Rate VIS,
T.H.D. typical 0.001%, Input Sensitivity 500mY, S.N.R.
-110 d8, Fan Cooled, D.C. Loudspeaker Prolection, 2
Second Anti-Thump Delay. Stze 385 x 210 x 105mm.
PRICE £132.85 + £5.00 P&P

OMP/MF 1000 Mos-Fet Output power 1000 watts
R.M.S. Into 2 ohms, T25 walls R.M.S. inlo 4 ohms,
frequency response 1Hz - 100KHz -3dB, Damping
Factor >300, Slew Rate 75V/uS, T.H.D. typical
0.002%, Input Sensitivity S00mv, S.N.R. -110 dB, Fan
Cooled, D.C. Loudspeaker Protection, 2 Second
Anti-Thump Delay. Size 422 x 300 x 125mm.

PRICE £259.00 + £12.00 P&P

NOTE: MOS-FET MODULES ARE AVAILABLE IN TW/O YERSIONS:
STANDARD - INPUT SENS 500mY, BAND WIDTH 100KHz.
PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT 3ENS
T775mv, BAND WIDTH 50X Hz. ORDER STANDARD OR PRC.

LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, MNIGH
FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.
(60p STAMPED) FOR COMPLETE LIST.

McKenzie and Fane Loudspeakars are also available.
MINENCE:- INSTRUMENTS, P.A., DISCO, ETC]

ALL EMINENCE UNITS 8 OHMS IMPEDANCE
8° 100 WATT RLM.S. MES-100 GEN. PURPOSE,
RES. FREQ. 72Hz. FREQ. RESP. TO 4KHz, SENS 87dB.
40" 100 WATT R.M.S. ME10-100 GUITAR, VOCAL, KEYBOARD, DISCO, EXCELLENT MID.

RES. FREQ. T1Hz, FREQ. RESP. TO 7KHz, SENS97dB. PRICE £33.74 + £2.50 P4P
$0" 200 WATT R.M.S. ME40-200 GUITAR, KEYB'D. DISCO, VOCAL, EXCELLENT HIGH POWER MID,
RES. FREQ. 65Hz, FREQ. RESP. TO 3.5KHx, SENS 99dB. PRICE £43.4T7 + £2.50 PAP
92" 900 WATT R.M.S. ME 12-100LE GEN. PURPOSE, LEAD GUITAR, DISCO, STAGE MONITOR.
RES.FREQ. 43Hz, FREQ, RESP. TO 6KHz, SENS 100d8. PRICE £35.64 + £3.30 PAP
12" 100 WATT R.M.S. ME12-100LT (TWIN CONE} WIDE RESPONSE, P.A., VOCAL, STAGE
MONITOR. RES. FREG 42Hz, FREQ. RESP. TO 10KHz. SENS S8dB. PRICE £36.67 + €3.50 P&P
12" 200 WATT R.M.8. ME12-200 GEN. PURPOSE, GUITAR, DISCO. VOCAL, EXCELLENT MID.

RES. FREQ. 58Hz, FREQ. RESP. TO 6KXHz, SENS 9848, PRICE £46.71 + £3.50 P&P
12" 300 WATT R.M.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FREQ. 47Mz, FREQ. RESP. TO 5KHz, SENS 163dB. PRICELT0.19 + £3.50 P4P
18° 200 WATY A.M.S. ME15-200 GEN, PURPOSE BASS, INCLUDING BASS GUITAR.

RES. FREQ. 46H2. FREG. RESP. TO 5KMx, SENS 9348, PRICE £50.72 + £4.00 PAP
45" 300 WATT H.M.5. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR.

RES. FREQ. 79Hz. FREQ. RESP. TO 3KHz, SENS 10348, PRICE £73.34 + £4.00 P&P

EARBENDERS:- HI-Fl, STUDIO. IN-CAR. ETC
ALL EARBENDER UNITS 8 OHMS (Except EBS-50 & EB10-50 which nre dual impedance thpped @448 chm)

LOUDSPEAKEFS)

LEAD GUITAR, EXCELLENT MID, 0I1SCO.
PRICE €£32.71 + £2.00 PAP

b1 FLIGHT CASED LOUDSPEAKER

A new range of quality loudspeakers. designed 0 1ake advantage ol the latest
speaker technology and enclosure designs. Both models utilize studio quality
12" cast aluminium loudspeakers with factory lited grilles, wide dispersion
constani directivity horns, extruded alumimum corner protection and steel
ball corners, comphmented with heavy duty black covering, The enclosures
are fifted as standard with 10p hats for optionat loudSpeaker stands.

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

ibl FC 12-100WATTS (100dB) PRICE £150.00 PER PAIR
ibI FC 12-200WATTS (100d¢B) PRICE C175.00 PER PAIR
SPECIALIST CARRIER DEL. £12.50 PER PAIR

OPTIONAL STANDS PRICE PER PAIR £49.00
DeHvery ©6.00 per palr

BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

8" BOwatt EBB-60 DUAL IMPEDENCE, TAPPED 4/0 OHM BASS, HI-FI, IN-CAR.

RES. FREQ. 40Hz. FREQ. RESP. TO 7KHz SENS 97dB. PRICE £8.90 + £2.00 P&P
10" SOWATT EB10-80 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, Hi-F1, IN-CAR.

RES. FREQ. 40Mz, FREQ. RESP. TO 5KHz2. SENS. 99dB. PRICE £13.65 - £2.50 PAP
10° 100WATT EB10-100 BASS. HI-F1, STUDIO.

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

12" 400WATT £B12-100 BASS, STUDIO, HI-F1, EXCELLENT OISCO.
RES, FREQ. 26Hz, FREQ. RESP, TO 3 KHz, SENS 9348, PAICE €42.12 - £3.50 P&P
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

%" SOWATT EBS-80TC (TWIN CONE) HI-F1, MULTI-ARRAY DISCO ETC.

RES. FREQ. 63Hz. FREQ. RESP. TO 20KHz, SENS 320B. PRICE £0.99 + £1.50 PAP
&%" GOWATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.

RES. FREQ. 38Hz, FREG. RESP. TO 20KHz, SENS 944B.

8" GOWATT EBB-80TC (TWIN CONE) HLFI, MILTLARRAY DISCO ETC.
RES. FREQ, 40Hz, FREQ. RESP. TO 18KHz, SENS 83d8. PRICE £12.99 + £1.50 P&P
10" BOWATT EB10-80TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.

RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 38dB. PRICE £18.49 =~ £2.00 P&P

PRICE £30.30 + £3.50 PAP

PRICE £10.9% + 1.50 P&P

THREE SUPERE HIGH POWER

Bridged Mono

Bridged Mono

Bridged Mono
ALL POWERS INTO 4 CHMS
Features:

PRICES: 150W C£40.90 250WC099.99
400W £109.95 PAP £2.00 EACH

POBTAL CHAROES FER ORDER £1.00 MINIMUM. OFFICIAL
OADERS FROM SCHOOLE, COLLEGES, GOVT. BODIES, PLCs ETC.
PRICES INCLUSIVE OF VAT BAL COUNTER. VIBA AND
ACCESS ACCERTEL BY POST, PHONE OR FAX.

CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (TS + 7%) Stereo, 150W

250 WATTS (125 4 125) Stereo, 250W

400 WATTS (200 + 200) Steren, 400W

# Siereo, bridgable mono % Choice ol
high & low level lnputa % L & R level
controls % Remote on-offt % Spesker &

BARCLAYCARD
|_vEA |

[TRANSMITTER HOBBY KITS)

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE

PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS

COMPLETE WITH CIRCUIT AND INSTRUCTIONS

W TRANSMITTER 00-108MHz VARICAP CONTROLLED PROFESSIONAL

PERFORMANCE. RANGE UP T0  MILES, STZE 30 x 123mem. SUPPLY 12V @ 0.SAMP.
PRICE £14.85 + £1.00 PAP

FN MICRO TRAKSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WiTH

VERY SENS FET MIC, RANGE 100-300m, SIZE 5 v sbmm. SUPPLY 9¥ BATTERY.
PRI PHCTO!1 IW FM TRAXSMITTER

B.K.ELECTRONICS

UNITS 168 5 COMET WAY, SOUTHEND-ON-SEA,
ESSEX.SS26TR.
Tel:0702-527572 Fax:0702-420243




A low cost Non-volatile RAM
programmer for micro-
processor developers by Jason

hen developing code for stand alone micro proces-
sors, some form of EPROM emulator makes life a fot
easier. Battery backed RAMSs can be used in place of
EPROMSs, but programming them can be a problem.
This is because most programmers first check

=

IC5), and also causes the Busy flip flop to be reset, In tum, the
falling edge of the Busy line causes monostable IC1b to
generate a 10uS ACK pulse.

The address counter is formed from IC4 and iC5. These dual
4 bit counters are connected to form a 16 bit

that the memory is blank and refuse to continue if

there are not, but ProgRAM provides a very low "o

cost solution to this problem. It is designed to be

plugged into the PC parallel printer port, although -

it should also operate from most parallel printer Dé

ports with the appropriate cabie. A'EDR?
A

Centronics Paralle! Printer Port
Lets first look at the connection between the

Fig.1 Centronics
ProgRAM circuit and the computer. The standarg | Parallel port

] counter, the high bit of the previous counter being
ERFOR used to clock the next counter.
o e ERR, SEL and /PE are tied to the appropriate
3 levels, as described above.
L The unit is reset by pressing S1. This toggles the
i Chip enable line of the RAM and resets the address
B counters to zero. When D2 is alight, the RAM is
enabled.
A Switch Is included, so 8Kb or 32Kb RAMSs can
be programmed. Close switch S2a and open S2b

Centronics printer connector is a special 36 way

connector. Most PC compatibles, however, use a 25 way D-
type connector. The pin out is shown in Figure 1. This unit
connects directly to the 25 way connector,

To restrict the flow of information to slow mechanical
printers, handshaking is used. First, assuming Busy is low, the
data is placed on the data lines DO to D7. Strobe is then taken
fow momentarily by the PC. The printer can latch the data on
the falling or rising edge of this signal. The printer then takes
Busy high until it is ready for more data. At this point
ACKnowlege is pulsed low. This signal is useful for triggering an
interrupt,

There are three other important signals. PE is taken high
when the printer is out of paper. SEL is pulled high by the
printer. ERR is taken low when an efor occurs, e.g. out of
paper, off line, jammed, ete.

How It works

To extract data from the printer port all the unit needs to do is
assert the correct handshake signals. Figure 2 shows the hand-
shake procedure and Figure 3 shows the circuit. The falling
edge of strobe sets an SR fiip-fiop (IC2a), the output of which Is
connected to the Busy line. On the rising edge of strobe, the
data is written into the NVRAM. The rising edge also triggers a
monostable (IC1a), which produces a 10pS pulse. The falling
e&dge of this pulse increments the address counters (IC4 and

for 32Kb or vice versa for 8Kb RAMs. Some PCs
have printer ports which can be programmed as inputs. if you
know how to prcgram them, it is possible to read ROMs with
this unit by switching S2d on and S2¢ off (S2d off, and S2¢ on,
in normal operation).

Construction
Construction is rela- s - i
tively straight forward STROBE /'H ‘

if the PCB shown if
Figure 4. is used. CK1
Insert the compo- 4
nents in ascending )
size order and, when
assembled, check
the board for shorts AcK
caused by excess
solder. Make sure
the DIL switches are
in the position

+

BUSY

10T a—

Fig.2 Handshake procedure

required,

The type of ZIF socket used will depend on how the unit is to
be cased, but the unit can be used without a box to keep the
price low. In this case take care when purchasing the ZIF
socket. The socket used in the first prototype was made by
Harwin. The IC Is locked by pushing the lever to the right

ELECTRONICS TODAY INTERNATIONAL
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Fig.3 ProgRAM circuit




)

although some ZiF sockets, such as the one

made by Textool, lock using a lever with
upward motion. This type may catch on the
25 way socket. If the unit is to be mounted
In a case, the ZIF can be elevated, so it
protrudes from the front of the case, using a
28 pin wire wrap socket. The Harwin ZIF
pushes into these sockets like an IC, the
Textool one doesn't. It would require
soldering.

Testing

Connect the unit to a stabilised 5V power
supply. Connect the unit to-the paraliel port
of the PC with a 25 way lead terminated
with 25 way male connectors at each end.
When the push button is pressed, the LED
should toggle between on and off. When the
LED is on, check that all of the address lines
{AQ-A14) are around zerc volts. Single bytes
can be sent to the port from BASIC using
LPRINT chr$(char), where char is the value
between 0 and 255 that will appear on the

data lines. Each time an LPRINT is
performed, the address should increment by

Fig.4 ProgRAM PCB and component overlay

one and the data specified will appear on
the data lines.

Programming RAMs

Several suppliers stock non-volatile SRAMs and most of these
are ordinary SRAMSs with a lithlum battery and power down
circuitry stuck on the top. The lithium batteries have an
expected life of approximately 10 years. This should be remem-
bered when you see cheap surplus devices advertised.

If you have a file containing the data you wish to program
into the RAM, this can easily be done from MS-DOS. Tum
ProgRAM’s power off and insert the RAM. Restore power and
press the button until the LED comes on. On power on, the unit
is often in the cormrect state, but If the LED was on at power up,
press the button twice anyway to make sure. At the DOS
prompt type:

C:\> COPY file#LPT1:\b

This will program the RAM in three seconds or less, depending
on the size of the file. The \b switch tells DOS to send a binary
file. if omitted, only the data up to the first Control Z character
will be sent. If CP/M is belng used, PIP can perform a similar
function to copy. From BASIC, LPRINT can be used to program
bytes, as described above.

Note that if the program is larger than the capacity of the
RAM, the address counters will ioop and overwrite the data at
the start. This could be prevented with some additional logic by
using the highest bit of IC5 to disable the RAM.

: 1 CAPACITORS
» C1,C2 1nF Poly.
C3 1uF Elect.
- C4,C4,C6  0.1puF (Decoupling)

‘¥) RESISTORS

= R1,R2 18k
R3,R8,A14 1k
R4,R5 2k2
' R6 220R
R7,R9,R10-12 10k
Rt3 180R

. SEMICONDUCTORS
TRt BC548
D1 1N4148
R[] 7415123 (dua! monostable)
- IC2 741874 (dual d-type)
- IC3 740814
. IC4,5 7418383 (dual 4 bit counter)

~ MISCELLANEOUS

28 Pin Zif socket

~ 4 way DIL switch (or solder links can be used).
- Pushbutton

21 26-D way socket, PCB mounting
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£1 BARGAIN PACKS BARGAINS GALORE BARGAINS GALORE

In lact... cheaper than £1 because if you buy 10 you can
chcose one other and recelve it free!

1 x 12v Stepper Motor. 7.5 degres. Order Ref. 910,

1 x 10 pack Screwdrivers. Order Rat: 909,

2 x 5 amp Pull Cord Celling Switches. Brown. Order Ref:
21

5 x reels insulation Tape. Order Raf: 911

4 x 14 Min Bult-races. Order Ref. 812

2 x Cord Grip Switch Lamp Holders. Order Ref: $13

1x DC Voltage Reducer. 12v-6v. Order Ref 916.

1 x 10 amp 40v Bridge Rectitier. Order Ref: 8638
Lightweight Stereo Headphones. Moving coil so superior
sound. Order RES. 896

2 3 25W Crossovers. For 4ohm loudspeakers. Order Ret: 22

2 x nicad Conatanl Current Chargens. Easily adzpable to
charge almost any nicad battery. Order Ref: 30

10m Twin Screened Fiex. White pvc cover. Order Ref: 122
2 x White Plastic Boxes. With lids approx 3° cube. Lid has
square hole through the centre so these are ideal for light
operated switch. Order Ref: 132,

2 x Reed Relay Kits. you get B reed switches and 2 coil
sets with notes on making relays and other gadgets. Order
Ref: 148.

1 x Big Pull Solenoid. Mains operated. Has 7 pull. Order
Ret: 871.

1 & Big Push Solenold. Meins operated. Has 172" push.
Qrder Ref: 872.

1 x Mini Mono Amp.3W into 4 ohm speaker or 1W
Into 8 chm. Order Ref: 268.

1 x Mini Stereo 1W Amp. Order Ref: 870

1 x In-Flight Stereo Unlt is a stereo amp. Has two
most useful mini moving coll speakers. Made for
BOAGC passengers. Order Ret: 29,

1 x 10-1mA Panel Meter. Full vision fact 70mm square
Scaled 0-100. Order Ref: 756.

2 x Lithium Batteries. 2.5V penlight size. Orcar Ret:874
2 1 3m Telephone Leads. With BT flat plug. tdeal for
phone extensions, fax, etc Order Ref: §52.

1 x 12V Solenold Has good /2" pull or could push
it modified. Order Ref: 232,

4 x In-Flax Switches. With neon on/off lights. saves
leaving things switched on. Order Ref: 7.

2 1 8V 1A Mains Transtormers. Upright mounting with
fixing ¢lamps. Order Ref: 9.

2 x Humidity Switches. As the air becomes damper,
the membrane stretches and operates a micro Switch.
Order Ref: 32.

5 g 13A Rocker Switch. Three tags so on/off, or
changeover with centre off. Order Ref: 42.

2 x Fist Solenoids. You could make your multi-tester
read AC amps with this. Qrder Ret:79.

1 x Suck or Blow-Operaled Pressure Switch. Or it
can be operated by any jow pressuire variation such
as water level in tanks. Order ref: 67

1 x 8V 750mA Power Supply. Nicely cased with mainsg
inputand 8V output lead. Order Ref: 103A.

2 x Stripper Boards. Each contains a 400V 2A bridge
rectifier and 14 other diodes and reciifiers as well as
dozens of condensers. etc. Order ref: 120.

12 Very Fine Drirls,For PCB boards etc. Normai cost
about 80p each. Order Ref: 128

5 x Motors for Model Aeroplanes. Spin to start so
needs no switch. Order Ref. 134,

6 x Microphone Inserts. Magnetic 400 ohm, also act
as speakers. Order Ref: 139.

6 x Neon Indicators. In panel mounting holders with
lens. Order Ref: 180.

1 x In-Flex SimmerstatKeeps your soidering iron etc
always at the ready. Order Ref: 186.

1 x Mains Solenoid. Very powertul as /2" pull or could
push if modified. Order Ref: 199.

1 x Eleciric Clock. Mains oparated. Put this in a box
and you need never be late. Order Ref: 211

& x 12V Alarms. Makes a noise about as loud 88 a
car hom. All brand new. Order Ref: 221.

2 % (6" x 47) Speakers. 18 ohm 5 watls, so can be
joinedin parallel to make a high waitage column_QOrder
Ret: 243,

1 x Panostal. Controls output of bolling ring from
simmer up to boil. Order Ref. 252.

2 x Oblong Push Switches. For bell or chimes these
can switch mains up to 5A so could be foot switch
if fitted in patress. Order Ref: 263.

50 x mixed Silicon Diodes. Order Rel: 263,

1 x & Digit Mains Operated Counter, Standard size
but ¢counts in even numbers. Order Ref. 28

2 x 8¥ Operated Reed Relays. One normally on, other
normally closed. Order Ref: 48,

1 x Cabinet Lock. With two keys. Oreder Ref: 55.

1 x Magnetic Brake. For stopping a motor or rotating
teol . Order Ret: 66.

1 x Shaded Pole Msins Motor, %4" stack, so Quite
powerful. Order Ref: 85,

2 2 5 Atuminiumk Fan Blades Could be fitted to the
above motor. Order Ret: 86.

1 x Case. 3V/2x 24 x 13/4with 13A socket pins. Order
Ret: 845,

2 x Cases 2172 x 21/a x 13/4 with 13A pins. Order Ref:
565.

4 % Luminous Rocker Switches. 10A mains. Order Retf:
793.

& x Different Standard V3 Micro Switches. Order Ref:
340,

4 x Diffarent Sub Min Micro Switches. Order Rel. 313.

Medicing Gupboard Alarm. Or it could be used ta wam
when any cupboard door is cpened. The light shining
on the unit makes the belt nn% Completely bullt ang
gsﬁtly cased requires only 8 battery, £3. Order Ref:
55.
Don't Let it Ovarflow! Be it bath, sink, cellar, sump or
any other thing that could fload. This device will tell
you when the water has risen to the pre-set lavel.
Adjustable over quite a useful range. Neatly cased for
wall mounﬁn1g, ready 1o work when battery fitted. £3.
QOrder ref: 3P156.
Very Powerfutk Mains Motor. With extra tong (21/7')
shafts out each side. Makes it ideal for a reversing
arrangement for, as you know, shaded pole motors are
not reversible. £3. Oreder Ref; 3P157.
Solar Panel Bargain, Gives 3v at 200mA_ Order Ret:
2P324.

£1 Super Bargain
12V axial tan for only £%. 1deal for equipment cooling, brand
new, made by West German company, Brushiess so virtually
everiasting Needs simpie transistor drive circult, we include
diagram. Only £1, Order Ref. 919, When we supply this we
will include a lis1 of approximatety 800 of our other £1
bargains.

PC Operating Systems. Fully user documented and
including software, M5-DOS 3.20, with 5° disk. £5 Order
fef 5P2076; MS-DOS 3.3 with 3Y2" disk. £5 . Order
Flggg;?ﬂ&: MS-DOS 4.01, with 31/7" disk. £10 Order Ref:
1 3
a5A Double Pole Malns Switch. Mounted on & 6x3!/
rass plate, beautifully finished in goid, with pilot light.
Top qualltg made by MEM, £2. Order Ref. 2P318.
Amstrad 3 Disk Drive. Brand new and standard
replacement for many Amstrad snd other machines. £20
Qrgter Ref: 20P28.
High Quailty Key Switch. This is & singte pole 2 position
switeh, changeover or on/ofl, Ideal for mounting through
8 front panal when it would be secured by 8 hexagonal
nut. it's a Yale type switch and comes complete with
2 keys. Good British make, normally retails at £3, our

ice £1.50. Order Ret: 1.5P12,

vement Alarm. Goes off with the slightest touch. 1deal
1o protect cas, tycle. doorway. window, stairway, ete.
Complete with Piezo, shrisker, ready to use only £2(PP3
battery not supflled). Order Ref: 2P282.
Project Box. A first-class, Japanese two-part moulding.
size BSmmxB86mmx23mm. Held mgether by 2 screws.
this will hold a PP3 battery and a PCN and is ideal for
many projects. To name Just one, the washer bottle
described In September's issue of EE _This is nicely
finished and very substantial. You get 2 for £1 Order
Ret: 876,
AM-FM Radlo Chassis. With separate LCD module to
display date and time. This compiete with loudspeaker,
£3.50 Orger Ref. 3.5P5.
2, 3 and 4 Way Terminal Blocks. The usual grub screw
types. Parcel containing a mixture of the 3 types, giving
you 100 waves for £1, Order Rel. 875
12/24 DC Solenold. The Construction of this is such
that it will push or pult as the plunger is a combined
rod and piston. With 24V this is terrifically powerful but
is quite good at 12V and of course, it can be operated
by any Intermediate voltage. £1. Order Ref. 1.5P10.
2m 3-Core Lead. Terminating with flat pin insirument
socket. £%. Order Ref: 879. Ditto but with plug on the
other end so that you could use this to extend an
instrument lead. £1.50. Order Ret. 1.5P10.
20W 5" 4 Ohm Speaker mounted on batfle with front
grille, £3. Order Ref: 3P 145, Matching 4 ohm 20W tweeter
on seperate batfie, £1.50, Order Ref 1.5P9.

LCD 3V/2 Dight Panel Meter
This s a multi range voitmeter/ammeter using the
A-D converter chip 7106 to provide 5 ranges each
of volts and amps. Supplled with full data sheet,
Special snip pfice of £12. Order Rel. 12P19,

Solar Energy Educationsl Kit. It shows how fo make
solar circuits and etectrical circuits, how to increase
voltage or currant, 1o work a radio, calculator, cassatte
player and 10 charge nicad batteries. The kit comprises
8 soiar cella. one solar motor, fan biades 1o fit motor
and metal frame to hold it complete a free-standin:
electric fan. A really wall written instruction manual.
Price: £8.00 Qrder REf: BP42B.

High Power Switch Mode PSU Normal mains input, 3
outputs: +12V at 4A, +5V at 16A and -12V at '2A.
Completely enclosesd In plated steel case. Brand new.
Qur special offer price of £9.50. Order Ref. 8.5P1.

Ultra Thin Drilis, actually 6.3mm. To buy these regular
costa a fortune. However, thase are packed in half
ggﬁens and the price to you is £1 per pack, Order Ref:
You can Stand On Itt Mage to house GPO telephone
equirmenl, this box is extremaly tough and would be
ideal for keeping your small tools in, internal size approx,
10'/2°x41/7'x 6" high, Complete with carrying strap. price
£2, Orgder Retf: 2P2683B.

Ultra Sonic Transducers. Two metal cased units. ong
transmits, one receives. Built to osporate around 40kHz.
Price £1.50 the pair. Order Ref: 1.5P/4

1 RPM MOTO#R. This is only 2W so will not cost much
10 run. Speed is ideal for revoiving mirrors or lights.
£2,0rder Rel. 2P328.

12 SOLAR CELL. Could keep a banez charged even
when no mains avallable. £17.50, /rder Ref. 17.5P1,
Battery Quick Charger Into a flat battery to about 5A
the charglng rate would be 8-10A, this would fall away
as the battery chargas up or it can be swiiched to a
lower rate. Gomplete kit includes mains transtormer,
rectifier, capaciter, switch ang metal case. £7.50, OOrder
REY: 7.5P20,

15V PSU. Mains operated nicely cased. adequately
smooth de output. £1 Order Ret. 942,

Unusual Solenold Solenoids normally have 1o be
energised to pull In and hold the core, this is a
disadvantage where the appliance is left on for most
of the time. We now have magnetic solenoids which
nold the core until a voltage s spplied to release it
£2 Order Ref: 2P327.

200VA Malins Transformer. Secondary voitages 8v-0-Bv,
So you could have 16v at 12A. Could be ideal for car
starter charger, soll heating. spot welding, carbon rod
welding or driving high powered amplifiers etc. £15,
Qrder Ref: 15P1.

Malns Filter, Resin Impregnated, nicely cased, pcb
mounting. £2 Order Ref: 2P315,

Safety Leads. Curly colt 0 they contract but don't hang
down. Could easily save a child from being scalded,
2 core, 13A, extends to 3m, £1 Order Ref: 846, 3 core,
13A, extends to 3m £2 each, Qrdar Ref: 2P290.

Power Supply with Exiras. Mains input is fused and
filtered and the 12V DC output is voltage regulated.
Intended for high class equipment, this is mounted on
a PCB and also mounted on the board buteaslly
removed, are two 12V relays and Piezo sounder, £3 Order
Ref. 3P80B.

100W Mains Transiormers. Normal primaries 20-0-20 at
2.5A, or 30V at 3.5A £4 , Order Ref: 4P24, 40V at 2,54,
£4 Order Ref: 4P59, S0V at 2A £4 Order Ref: 4P60.
Phillips 9" High Resolution Monltor. Black and White
in metal frame for easy mounting. Brand new, stilt In
maker's packing, offered at less than price of tubs along,
only £15, Order Ret: 15P1.

Insulation Tesler with Multimeter. Internally generates
voltages which enable you to read insulation dlractl
in megohms. The multimeter has four ranges , AC/D
volts, 3 ranges DC milliamps. 3 ranges resistance and
5 amp range, These instruments are ex-British Telecom
but in very good condition, tested and guaranteed OK,
probably cost at least £50, yours for only £7.50 with
leads, carrying case £2 extra, Order Ref: 7.5P/4.

Mains 230V Fan. Best make "PAPST™, 41/2" square, metal
blades, £8 Order Ref: 8P8.

2MW Laser.Helium neon by Phililps. full spec. £30, Order
Ref: 30P1. Power supply for this is in kit form with case
is £15,0rder Ref: 15P16, or in larger case to house tube
as well £18 Order Ref: 18P2. The larger unit, made up,
tested and ready 10 use, completet with laser tube £89,
Qrder Ref. 69P1.

173hp 12V Motor- The Famous Sinclair C5. Brand new,
£15 Order Ref; 15P8.

Solar Charger. Holds 4AA nicads and recharges these
in B hours, in very neat plastic case £6 Order Raf:6P3.
Ferrile Aerial Rod. 8* long x3/s” diamaler, made b
Qdag"lllaavd. Complete with two coils. 2 for £1. Order Ref.

Alr Spaced Trimmer Caps. 2.20p!, ideal for precision
tuning UHF circuits, 4 for £1. Order Ref: 818B.
Mains Isoiation Transtormer. Stops you gettif-ng7 “to
earth” shocks, 230V in and 230V out. 150 watt, £7.50,
%gg‘rrﬂaf: 7.5P/S and a 250W version Is £10, Order Ret:
5 RPM Malns Driven. This Is a shaded pole motor, £5,
Order Ref. SP54.
Amstrad Powaer Unit. 13.5V at 1.9A or 12V at 2A encased
and with leads and output plug, normal mains outpyt
plug, normal mains Input £6, Order Ret: 6P23.
Atart 65XE. At 85K this is quite powerful, S0 suitable
for home or business. unused and in perfect order but
less PSU, onlly £19.50 Order Ref: 19.5P/5B.
80W Mains Transtormer. Two avaliable good quality
both with normat Eln'maries and upright mounting, one
is 20V 4A, Order Ref: 3P106, the other 40V 2A, Order
Ret: 3P107. Only £3 each.
Project Box, Size approx. 8°x4"x41/2" metal, sprarad
grey, louversd ends for ventilation otherwise undnilled.
Madee for GPO 30 best quafity. only £3 each. Order
Ref: P74,
Water Valve. 230V operated with hose connections, ideal
for auto plant spray or would control air or gas into
tanks etc. £1 each Order Ref: 370.
BT Power Supply Unit. Qutput 9.8V AC at 600mA, In
black plastic case with 13A piugs to go straight into
socket, and approximately 3 metres of twin output lead.
Price £1.50 Order Ref: 1.5P7.
500V Bridge Megger. Devaioped for GPO technicians.
the Ohmeter 18B Is the madern equivalent of the bngge
megger. 9V battery Operated, it incorporates a S00V
enerator for insulation testing and a null baiance bno?s
or very accurate resistance messurement, ex BT, £45,
Order Ref: 45P2.
Experimenting with Valves.Dont spend a fortune on &
mains transformer, we can supply one with standard
mains input and secs. of 250-0-250V at 75mA and 6.3V
at 3A, £5, Order Ref: 5P167.
15W B Ohm B Speaker & 3" Tweeter. Made for a
discontinued high gquality music centre, glves reai hi-
fi and only £4 per pair, Order Ret: 4PS7
Water PumpVery powertui, malns operated, £10 Order
Ret. 10P74.
0-1mA Full Vision Panel Meter. 23/4" square, scaled 0-
100 but scale easily removed for re-wiring. £t each.
Order Ret: 756.
VU Meter. liuminate this from behind becomes on/oft
Indicator as well, 11/2" square, 75 each, Order Ref: 366.
Edge-Wise Panel Meter, (deal when short of panel space
only 40x14mm, also heve built-in LED, 500uAfsod,
scaled 0-5, £1 each, Order Ref: 131,

Prices Include YAT, Send cheque/postal order or ring
and quote credit card number, Add £3 post and packing.
QOrders over £25 post Iree.

M&B ELECTRICAL

SUPPLIES LTD
Pilgrim Works
(Dept ETI),
Stairbridge Lane, Bolney,

Sussex RH17 5PA
Telephone (0444) 881965 -
phone tor Fax
Callers to 12 Boundary Road,
Hove, Sussex.
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the audio engineer’s sinewave/squarewave

experimenter, but a logic pulser comes in
as a close second.

e ';? '
&
~y

PROJECT

Logic Pulse
Generator

Build Robert Penfold’s Iatest test
project, a handy logic pulser

logic probe is probably the most useful piece of
inexpensive test gear for the logic circuit

logic puiser is the digital equivalent of

generator. In its most simple form, a puise _ M -

generator consists of a probe type device
which produces a low frequency output

signal at TTL logic levels. Some devices of this
type also have the ability to produce a single
output pulse each time a push-button is oper-

ated.

More sophisticated pulsers are in the form of normal bench

units which can produce a wide range of output pulse durations virtually any

and repetition rates. The most refined logic pulse generators desired mark-space
have complex digital control circuits and can provide virtually ratio,

any desired pulse waveform with an extremely high degree of

accuracy, obtained by using a crystal reference cscillator to Mark Time

govem the timing of the output signal.

The pulser described in this project is a bench unit of the
non-crystal controlied variety. It provides a wide range of output
pulse durations and frequencies and although it lacks crystal

Many pulse generators operate on the basis of having the user
set an output pulse direction and a repetition frequency (e.g. a
10ps pulse at a frequency of 10kHz). This unit uses the altema-
tive method of having the mark and space times individually
adjustable. This scmetimes requires a little more

thought in order to get the required output signal,

l—«;ﬁ'—l

but with a littie practice it becomes second nature.
in the example given above, a 10pus pulse rate of

10 kHz is clearly a 10us pulse every 100us. The

mark time is therefore 10us, and the space time is

SPACE MARK |

I“ﬁﬂ

= " S0us (100us minus 1Cps). The unit is easier to use if
L~ N o m you think directly in terms of mark and space times,
i o but it is not usually too difficult to convert pulse

MONOSTABLE

—_— 3 durations and freguencies into mark and space
times.
An advantage of having adjustable mark and

START-UP
CIRCuIT

space durdtions is that there is no risk of acciden-
l_ tally setting a nonsensical output waveform, such as

CMOS
— BUFFERS

Fig. 1 Pulse Generator block diagram

CMOSs
- OUTPUTS

a 100ms pulse at a frequency of 1MHz. Any output
waveform that can be set on the controls can actu-
ally be generated. The mark and space times are
each adjustable from approximately 110ms to 1us

in five ranges, as follows.

precision, it is adequate for much logic testing and development Ranget 1usto1ius
work. There are separate TTL and 5V CMOS outputs so that Range2 10usto 110us
the untt is fully compatibility with a wide range of logic circuits. Range 3 100usto1.1ms
Anti-phase outputs are available at both TTL and CMOS levels. Ranged4 1msto 11ms
The unit can therefore provide two-phase clock signals having Range5 10msto 110ms
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This equates to a frequency range of about 4.5Hz with both
times set at maximum, to 500kHz with them both set at the
mimimum value. Clearly a very wide range of mark-space ratios
are possible. In fact mark-space ratios as extreme as 100000:1
and 1:100000 can be generated.

System Operation

The clrcuit is based on two monostables which are used in a
form of ring oscillator. The block diagram of Figure 1 helps to
explain the way in which the unit functions. Both monostables
operate in the negative edge triggered mode. in other words,
they are triggered by high to low transitions at the trigger inputs.
Once triggered, an output pulse is produced and the length of
this pulse is controlled by a C-R timing circuit.

The Q output of the first monostable connects to the trigger
input of the second monostable. Similarty, the Q output of the
second monostable is coupled to the trigger input of the first
one. As the output pulse from the first monostable finishes, it
provides a negative edge which triggers the second mono-
stable. When the output pulse from the second monostable
ends, it produces a negative edge which triggers the first monoe-
stable. The circuit therefore oscillates indefinitely, with the two
monostables continuously triggering each other.

There is a small filaw in an oscillator of this type in that it is
not guaranteed to start-up at switch-on. In many cases this will
happen due to the production of spurious trigger pulses, but
initial triggering is dependent on how fast and how cleanly the
supply is introduced to the circuit. To ensure correct starting
every time, a crude but effective start-up trigger circuit is used
to prod the first monostable into action.

Another slight fault with this type of oscillator is that over-
loads on the output can resutt in it stalling. In practice this is not
likely to be a problem, since removing an overoad is aimost
certain to trigger the oscillator back into action. However, if
oscillation should be suppressed, simply switching the unit off
and then turning it back on again will spur the circuit back into
oscillation again.

A ring oscillator of this type is well sujted to pulse generator
applications because it gives easy control of the mark and
space times. The mark duration (the time during which the Q
output is high) is controlled by the timing circuit of the second
monostable. The timing circuit of the first monostable controls
the space duration. In Figure 1, the mark and space times are
shown as being controlled via two variable resistors. In the
practical circuit there are also five switched timing capacitors.
These provide the unit with its five timing ranges for each output
half cycle.

The circuit is based on a TTL dual monostable and this obvi-
ously provides outputs that are fully TTL compatible. The Q and
not Q are fed to CMOS buffers In order to provide fully CMOS
compatible outputs. Note that the unit has a 5V power supply
and that the CMOS outputs are therefore at 5V logic Jevels.
Conseguently they are not compatible with CMOS gircuits
which operate at a supply potential of other than 5V.

OQUTPUT

18

IC1b

|

13

iCla

I 680n

The Clrcuit T T
The full circuit diagram for the pulse generator appears in Figure
2.1C1 is a 74LS221 dual monostable and this contains two

identical monostable circuits which have positive and negative T
inputs. In this case the positive trigger inputs are not needed

and are simply wired to the positive supply rail. Each mono-
stable also has a reset Input. Taking the appropriate reset input E

low results In output pulses being brought to an immediate end. L—i:'——J]F ——
Again, these two inputs are not required in the present applica-

10k
(4]
1u

A2

&7k

Fig. 2 Pulse Generator circuit
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Mount the printed circuit board at roughly the middle of the
base panel using plastic stand-offs, 6BA fixings, or metric M3
fittings. If 6BA or M3 fixings are used, spaces about 6 to 12mm
long must be included, so that the connections on the under-
side of the circuit board are held well clear of the metal case.
The hard wiring is then added. Details of this wiring are provided
In Figure 4, which should be used in conjunction with Figure 3
(e.g. point A in Figure 3 connects to point A in Figure 4).

As will be apparent from Figure 4, the range capacitars are
mounted on §1 and S2 and not on the printed circuit board.
This minimises the amount of wiring from the circuit board to
the controls, which in tum minimises stray capacitances.

Fitting the capacitors is easier if axial lead capacitors are
used, rather than vertical mounting printed circuit types. It is
possible to use printed circuit mounting capacitors, but it will
probably be necessary to bend the lead out wires outwards at
right angles before soldering them in position. The forming of
the lead outs must be done very carefully, since the lead out
wires are easfly detached from many types of printed circuit

81 and S2 are respectively the space and mark range mounting capacitor. The tags of the switches and the ends of
switches. Each of these switches controls a bank of five timing the capacitors’ lead out wires should be well tinned with solder,
capacitors. Aithough it might appear that C2 and C7 should prior to fitting the capacitors onto the switches. There should
have & value of 68p, a value of 56p does in fact give much then be no difficuity in mounting the capacitors on the switches.
better accuracy. The missing 12p of capacitance is provided by S1 and S2 are 12 way single pole rotary switches having an
the seff-capacitance of IC1. VR1 and R3 are the timing resis- adjustable end-stop. In this case, the end-stops are set for five
tance for the first monostable - VR2 and R4 provide the same way operation. The connections to the battery holder are made
function in the second monostable. VR1 and VR2 enable the via an ordinary PP3 style battery clip.

space and mark times to be adjusted over the approximate
ranges specified previously. ]

TR1 is used in a simple timing circuit that briefiy short circuits I
pin 14 of IC1 to earth at switch-on. This ensures that the circuit ‘ ——— s A
is spurred into oschllation at switch-on. IC2 provides the CMOS é‘ ' r—l— P B
buffers, which are actually pairs of 2 input NOR gates wired to == }
act as non-inverting buffers. The TTL and CMOS output signals
are fed to separate pairs of output sockets, making all four
output signals available simultanecusly.

The circuit requires a well established 5V supply and this is
obtained from a 9V battery via a small 5V monolithic voltage
regulator (IC3). The supply current is about 15mA, which is high
enough to necessitate the use of a medium capacity battery.
Probably the best cholce is six HP7 size cells in a plastic battery
holder. There is no need to use any form of high power cells,
and any cheap HF7? size cells should be perfectly adequate.

Construction

The dlagram in Figure 3 shows the component layout for the

pulse generator printed circuit board. IC2 is a CMOS device and

the usual anti-static handling precautions should be taken when

dealing with this compenent. This includes using a DIL inte-

grated circuit holder for the device. In fact, | would recommend

the use of a holder for IC1 as well. Do not overiook the two Fig. 3 PCB Companent layout

wires just to the right of IC1. Fit single-sided solder pins to the &

board at the seventeen points where connections to off-board Testing And Use

components will be made. Ideally an oscilloscope should be used for testing the untt. It Is
The prototype is housed in an inexpensive metal instrument then just a matter of checking that four main controls provide

case which measures about 200 x 130 x 50mm. On the face of the correct output times and that all four cutputs are providing

it this is far larger than is really necessary, but the five controls proper signals. Bear in mind that the quoted times for each
and five sockets need a fair amount of panel space, which range are only approximate, and that the tolerances of the
precludes the use of a really small case. Even using a medium timing components will result in small but significant variations
slze case | found it necessary to relegate the five output sockets  from one unit to ancther.

to the rear panel. | used 4mm sockets for SK1 to SK5, but There will also be small discrepancies from one range to the
practically any sockets are adequate for this application. The next. Using 5% tolerance components for C2 to C11 keeps
front panel layout is not particularly critical, but use one that discrepancies within reason, but 1% capacitors must be used if
avoids the need for a lot of long wires criss-crossing one a high degree of consistency is required. Bear in mind that the
another. CMOS and TTL outputs operate at significantly different logic
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voltages. The CMOS outputs
should provide signals at about
5V peak-to-peak. Expect the
signals on the TTL outputs to
be at a much lower level (prob-
ably no more than about 3V
peak-to-peak).

If access to an oscilloscope
is not avaiiable, monitoring the
outputs with a crystal earphone
will give a good idea of whether

Fig. 4 Detalls of the hard wiring

or not the unit is functioning
correctly. A full range of audio tones should be available, plus.
low frequency clicks and buzzes with the controls set for mark
and (or) space times. Short pulsed waveforms give a thin

sound, while @ mark-space ratio of about 1:1 gives a much fuller
sound.

With short mark and space times the output frequency will
be beyond the upper limit of the audio range, and completely
inaudible. A muttimeter set to a low voltage range can be used
to check the output at high frequencies. The muitimeter will
register to the average output voltage.

With a mark-space ratlo of 1:1, the output voltage at the
CMOS outputs should be half the supply voltage (2.5V}. Higher
mark-space ratios give higher voltage readings - lower mark-
space ratios give lower voltage readings. For example, with a
1:10 mark-space ratio the cutput is high for only one eleventh of
the time, so the average output voltage is only 0.45V (5 divided
by 11 = 0.45). The not Q output is the complement of the Q
output, and the mark-space ratio here would be 10:1. With this
output high for ten elevenths of the time, this works out at an
average potential of 4.54V (5V x 10 = 50 volts, 50 volts divided
by 11 = 4.54 volts).

Due to a lack of symmetry at the TTL outputs the mathe-
matics are less convenient. However, changes in the mark-
space ratio should produce clear changes in the average output
voltages. If the CMOS output signals are present and correct it
is highly unlikely that there will be any problems with the TTL
output signals.

Note that the output of this unit should not be connected to
a logic output in the test circuit. Where necessary, the inte-
grated circuit providing an existing clock signal should be
removed before the pulse generator is connected to the test
circuit. Do not overlook the usefuiness of the unit's low output
frequencies. By operating the test circuit at a iow frequency it is
often possible to check its operation by using a logic probe or
some LED indicators to monitor the logic levels at strategic
polnts in the circuit.

If you are used to working in terms of pulse times and repeti-
tion frequencies, it is worth remembering that the reciprocal of
the frequency in Hz, kHz, and MHz gives the duration of one
cycle In seconds, milliseconds and microseconds respectively.
For example, a frequency of 4kHz works out at 0.25ms per
cycle (1 divided by 4kHz = 0.2ms).

. RESISTORS (All 0.25W 5%)
" R1 10k

" R2 47k
R3 22k

f R4 22k

c1 1 63V radial elect
C2 56p polystyrene 5%
C3 680p polystyrene 5%

n
1 2 RvV1 220k fin carbon
| RV2 220k lin carbon
= CAPACITORS

If the unit is to be used alongside an oscilloscope, it is not
really necessary to bother about calibrated scales around the
control knobs of VR1 and VR2. Much better accuracy will be
obtained by using the osciloscope to monitor the output wave-
form and then setting the controls for the required mark and
space durations, If calibrated scales are required, Ideally an
oscilloscope should be used to aid the location of precise cali-
bration points. The only altemmative is to use a guesstimated
scale, but it is unlikely that this will give reasonable accuracy.

C4 6n8 polystyrene 5%
C5 68n polyester 5%

C6 680n polyester 5%
C7 56p polystyrene 5%
C8 680p polystyrene 5%
C9 6n8 polyester 5%

- C10 68n polyester 5%

~ C11  680n polyester 5%
C12 100n disc ceramic

- C13  100n disc ceramic
SEMICONDUCTORS

. TR1  BC549
IC1  74LS8221
IC2  4001BE _

- IC3  uA78L05 {5V 100mA positive reguiator)

. MISCELLANEOUS

= S 12 way 1 pole rotary (set for 5 way operation)
s2 12 way 1 pole rotary (set for 5 way operation)

& S3 SPST miniature toggle

. SK1-8K5 4mm sockets (5 off)
B1 9V (6 x HP7 size cells in plastic holder)

. PCB, instrument case about 200 x 130 x 50mm, battery

o

16 pin DIL holder, solder pins, wire, solder, etc.
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connector (PP3 type), control knob {4 off), 14 pin DIL holder,
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A handy aid for the
car enthusiast,
from Terry Balbirnie

Y . he Motor Mate should prove to be a useful device for
.~ anyone who works on automotive type electrical
= J systems. In this category we can include not only car

owners, but also motorcycle, caravan and boating enthusi-

asts. The Motor Mate combines three functions - a voltmeter
covering the range 9 toc 14V, a low resistance, or continuity
tester, which operates a buzzer when resistance is less than 10
ohms, and lastly a no continuity tester which sounds the buzzer
when resistance is below 20K ohms.

The Motor Mate voltmeter gives the user a handy way of
checking if battery voltage exists at fuses, switches,
iampholders, etc. It can also be used to test for excessive
voltage drops due to a wire being too thin, or as a result of
loose connections, or commosion. The low-resistance buzz-test
may be used to test iamp filaments, fuses, motor windings, etc.
and also to check lengths of wire where there is a suspected
break. The high-resistance test is used chiefly for checking igni-
tion leads and certain lamp filaments.

Motor Mate is built in a small plastic box, which houses the

Mot

or Mate

circult panel and a 9V battery to power the buzz-test section. A
pair of short wires on top connects a component for the buzz-
test and a rotary switch is used to switch the unit off and on, as
well as selecting the high or iow resistance test. A'pair of
sockets on the side connects the voltmeter.

At the bar

The Motor Mate ‘voltmeter’ is not really a meter in the traditional
sense. It takes the form of a bar graph display, which shows
through a hole in the lid of the case. Thus, a row of ten hori-
zontal LED bars light up one by one as the voltage applied to
the input sockets increases. In the present circuit, these operate
in approximately half-volt steps. Although the resolution and
range are not good encugh for general electronics use, this
arrangement is adequate for most automotive purposes.

This type of meter s much more robust than a pointer-on-
scale instrument and less expensive than a digital one. Also, the
LED bars are easily seen in poor lighting conditions. The volt-
meter draws approximately 30mA at 12V, so it cannot be

Test M
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LFig. 1 Motor Mate buzz test section
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described as a high resistance instrurmenit by any means.
However, for the present purpose, this does not matter and is
usually an advantage because it imposes a load on the circuit.
Sometimes fuses and corroded wires assume a very high resis-
tance rather than a complete open circuit when they fall. A
digital meter having an input resistance of some 10Mohms
could therefore give a reading through such a high resistance
which would be confusing.

My resistance is high
Car ignition leads carry current at a very high voltage from the
ignition coil output to the electrodes in the distributor cap. A
rotor arm then distributes the current to the appropriate lead,
which is connected to the top terminal of the spark plug.
Current completes the circuit back to the coil via the vehicle
frame or chassis. The ignition leads are made with a high resis-
tance to suppress TV and radio

amp to switch on and hence the buzzer to sound is met when
the resistance of the lower arm i less than that of the upper
one.

Switch St is a 4-pole 3-position switch. In this circuit, only
three of the poles are used, these being referred to in the text
and diagrams as S1a, b and c. Pcies a and b are responsible
for the switching between high and low buzz-tests and pole ¢
simply provides an cn-cff function.

Suppose S1 is set 1o high. S1 pole b connects IC1 inverting
input via R8 to the potential divider, consisting of preset poten-
tiometer RV1 with fixed resistor R1 in series as the upper arm.
The companent under test is connected via 81 pole a to test
points T1 and T2, this forming the lower arm of the potential
divider. Suppose RV1 wiping contact is set to approximately
mid-track position. The total resistance of the upper arm will be
around 25kW. The buzzer will therefore sound if the test

interference. This will have little
effect on the current producing

%‘DI

the spark, since the voitage
supplied by the coil is very high
(tens of thousands of volts).
Ignition leads are a common
cause of engines misfiring and
being difficult to start if their

resistance becomes much higher
than the nominal value, because
this reduces the current. This
may happen if they have been
handled carelessly - possibly by
pulling on them to remove the
caps from the spark plugs - or it
could be due to corrosicn or

1k
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simply through old age. The high
resistance check can be used to
Identify faulty leads which may
then be replaced singly, a much
cheaper exercise than replacing
thern all at the same time.

Fig. 2 Motor Mate voltmeter section

NOTE:

1C2 3814

Ic3 10 SEGMENT RED
BARGRAPH DISPLAY

01 TL430

D1 184001

FS1 250mA

As well as being suitable for
automotive use, the buzz-test can be used around the house
for checking fuses, switches, etc. Since the cument reguirement
is only 20mA on the low resistance test under short-circuit
conditions {the worst case), and only 1.6mA while switched on
but not actually in use, the battery will have a long life.

The two sections of the circutt - voltmeter and buzz-tests -
aré described separately. To avoid confusion, components are
numbered sequentially, beginning in the buzz-test section and
continuing in the voltmeter. It is not necessary to understand
how Motor Mate works in order to construct it and readers who
wish to go on to Constructionnay simply omit the next section.

Circuit description

The buzz-test section of Motor Mate is shown in Figure 1. The
chief component is IC1, an operational amplifier which is used
as a voltage comparator. Thus, If the voltage applied to its
inverting input (pin 2) exceeds that at the non-inverting one (pin
3), the output (pin B) will be low. If the inverting input voftage is
less than the non-inverting one, pin 6 will be high and buzzer,
BUZ1, will scund.

Pin 3 is maintained at one-half supply voltage by the poten-
tial divider, consisting of equai-value resistors R5 and R6. The
various other resistors to the left of this form further potential
dividers - one set for the low resistance test and another for the
high one, as selected by switch S1. The conditicns for the op-

component has a resistance less than this figure. By suitable
adjustment of RV1, the threshold resistance may be sét
anywhere between 5kW and 50KW approximately.

A similar situation occurs with $1 set to low, but now S1b
connects RV2 in parallel with R4 and R2 in series in the upper
arm. The lower arm consists of fixed resistor B3 in series with
the component under test. The purpose of fixed resistors R2
and R3 is to limit the current flowlng in the potential divider and
so prevent excessive drain on the battery. The purpose of R4 is
to effectively reduce the value of RV2, since very iow preset
values are not available from all suppliers. Adjustment to Rv2
will allow operation of the low-resistance buzz-test at any point
below approximatety 50W,

The voltmeter section of Motor Mate Is shown in Figure 2.
Current is supplied via fuse F1 from the car battery powering
the circuit under test and connected to the input terminals,

The circuit centres on bar graph driver IC2 and the bar graph
display itself, IC3. IC2 is a complex device containing a set of
ten voltage comparators. When the voltage applied to the input,
pin 5, is increased, the comparators operate one by cne and
the outputs, pin 1 then 18 to 10, go low in tum. Current then
flows from the supply though the appropriate light-emitting
diode bar in IC3 to sink into the corresponding 1C2 output.

As it stands, the first bar would light when the voitage at pin
5 reached 0.125V and successive cnes with each further
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Fig. 3 PCB component layout

0.128V. Thus, the second bar would light at 0.25V, the next at
0.375V and so on. The tenth one would therefore operate at
1.25V. Since the required range of voltage is from about 9V to
14V, this would make IC1 as it stands unsuitable for the
purpose.

The behaviour is modified by using ZD1 and associated
components. ZD1 is an adjustable Zener

balance of the supply voltage will exist across R12 and it is this
which is monitored by the rest of the circuit. Taking into account
the 0.7V, approximately, which exists across input diode D1,
zero voits will exist across R12 with an applied voltage of about
8.4V and the first segment of the display will light about 0.5V
higher than this - i.e. at about 9V, which is convenient for the
purpose.

It is necessary for the bars to light up in approximately 0.5V
increments, This means that the existing 0.125V steps must be
scaled by a factor of four. This is the purpose of preset poten-
tiometer RV3 and fixed resistor R13. By adjustment to RV3, a
certain fraction of the voltage appearing across R12 is applied
to IC1 pin 5. R13 limits the range of adjustment.

Construction

Construction of Motor Mate is based on a single-sided PCRE.
Figure 3a shows topside details (parts placement diagram) while
Figure 3b shows the underside {copper foll) view. Both sections
- voltmeter and buzz-test - are separately formed on the one
panel.

Prepare the board by driling the four mounting holes in the
positions shown, Add the soldered components in the following
order. Firstly, the IC sockets, then the presets and all resistors
and capacitors, taking care over the polarity of C1 and C3.
Solder ZD1 into position (see pin diagram) and diode D1, but do
not insert the ICs into their sockets yet. Add the buzzer
observing the polarity - this is marked on the plastic underside.
Solder 15¢m pieces of stranded connecting wire to the labelled
pads in the diagram but not to the one marked BATT1. Using
different colours of wire will help in avoiding errors which may
be difficult to track down later. E;

Solder the negative wire of the PP3 battery connector to the
pad marked BATT1. Adjust all presets to approximately mid-
track position. Finally, insert the ICs, observing the orientation.
Note that IC1 and IC2 are CMOS devices and possibly liable to
damage by static charge which may exist on the body. To avoid
problemns, do not touch the pins when unpacking them or
inserting them into thelr holders. Attematively, touch something
earthed - such as a water tap - just before doing so. IC3 may
be handled freely. Unfortunately, its orientation is not obvious
and it will not work if connected the wrong way round. In the
prototype unit the identifying lettering was on the right-hand
Side of the body.

The circuit panel is attached to the lid as shown in the photo-
graph. Carefully measure the position of the bar graph display

diode. Not only is its perfformance superior to
an ordinary Zener diode but its breakdown
voltage can be accurately set by connecting
two extemnal resistors, R10 and R11, to the

reference {r) pin as shown. With the values

used here, the breakdown voltage is 7.7V
approximately. For readers wishing to alter the
voltage, perhaps to use the voltmeter for
some other purpose or to set the low oper-

ating point more accurately, the formula giving

the output voltage is:-
V=2.75(1 + R10/R11)

This voltage will then exist between ZD1
anode {a) and cathode (k) as long as the
supply exceeds this. ZD1 operates in conjunc-
tion with series resistor, R12. Since there is a

Fig. 3 Hard wiring

Lo
VOLTMETER

constant voltage across the Zener diode, the
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HOW TO ORDER

We are more than happy for you te visit our shop at 250 Portisnd Read.
Porttand Road | situated in the centre of Hove und is approximately 1 mile
Iong. It is 2 romis ap, pareﬂcl to the sealront. We are situsded

o the south side of the road, opposite the Gala binga hafl. T1

stations are Alﬁdngmn or Ponwlade abowt 10/18 miny walk

ALL PRICES (excluding books)
ARE SUBJECT TO VAT
CALLERS WELCOME MONDAY - SATURDAY 9.00 - 5.30 *

TERMS AND CONDITIONS

VAT All prices are suject to VAT at the current rate.(17.5%) Books. which are zero rated are not subject to VAT. VAT 1s applicable to all
EEC countries.

OVERSEAS ORDERS Orders are welcome from any overseas customer. Postage 1s charged at cost plua £3.00 handling. The most
practical method of payment 1s with Visa. Aecess or Switch card as postage can be added to your invoice once the goods are packed and
weighed.

MINIMUM ORDER VALUE ‘The minimum:order vajue that we can process 1s-£5.00 goos valuer(excluding VAT and postage)
SCHOOLS AND COLLEGES Automatic full account facilittes subtect to a satisfactory purchase order being received.

POSTAGE £3.00is added to all orders.

UNSUITABLE GOODS If you order goods that are unsuitable for your purpose you may return them at your own
expense. On recelpt of your goods you will be refunded the purchase price less a 25% restocking charge.

FAULTY GOODS Faulty goods will be replaced if retumned within 14 days.

CUSTOMER RETURNED GOODS Some of our goods are sold as ‘customer returns’ this means that we do not check the goods
prior to despatch and they are sold on the strict understanding that they may well require attention and as such are not NOT RETURN-
ABLE UNDER ANY CIRCUMSTANCES,

PRICE, DESCRIPTION AND ILLUSTRATIONS These may change from those shown without prior notice.

TRADE ENQUIRIES No trade account facilities are available. However, substantial discounts are avallable for volume
orders, ring us for a quote.

PAYMENT All goods must be paid for prior to despatch. Accepted methods of payment are SWITCH, ACCESS. VISA, CHEQUE,
POSTAL ORDER or CASH.

ORDERING INFORMATION You can order your goods by telephone with a credit card Mon-Sat,.or with a cheque, credt! card,
postal ordet or cash through the post. Or by FAX with credit card detatls.

PERSONAL CALLERS Our shop is open 6 days a week and stocks most catalogue ltems plus many additional stock lines so is well
worth a visit. If you are travelling any distance it s well worth a telephone call to check avatlability of the item(s) that you require.

BULL ELECTRICAL 250 PORTI.AND ROAD HOVE SUSSEX BN3 5QT D WE BUY SURPLUS STOCK: TEL: 0273 263500 FAX: 0273 323077




PHILIPS MOBILE CAR PHONE HANDSET
FANTASTIC OFFER ONLY

A UNIQUE OPPORTUNITY TO ACQUIRE A "REAL TOP QUALITY MOBILE

TELEPHONE HANDSET. MADE BY PHILIPS. THIS UNIT COMES COMPLETE

WITH SOLID BASE FOR RESTING HANDSET IN, WEIGHTY BLACK TOUGH

RESIN WITH LCD DISPLAY & 9 LEDS (4 COLOURS) 18 KEY KEY FUNCTION REF: 6P89
PAD 10 NUMERIC 8 SYMBOLS. WOULD MAKE AN EXCELLENT ADDITION IF

YOU ARE BUILDING A JEEP OR 12V CAR FOR A "MODERN" CHILD. ALSO

EFFECTIVE AS AN INTRUDER DETERRANT FOR WOMEN TRAVELLING ALONE!

WHO WOULD KNOW A REAL 999 CALL WAS NOT BEING MADEt COMES

COMPLETE WITH CLIP ON BASE INCORPORATING QUALITY
SPEAKER AND 5MTR MULTI CORE (10) CABLE. CAN BE WIRED |
UP TO ILLUMINATE. DETAILS SUPPLIED,
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AMAZING BARGAIN OFFER!

£2.00

BT approved. Made to retall at £79. You can now be

the proud ownerof a Talking Coin Box Panel. This panel
should enable you to convert your phone info a pay phone,
taking £1 or 50p coins it also takes the old 10p so a slight
maodification is needed here. You will need to make a secure
base. Even as a stripper unit this panel will provide loads of
useful components including a speech chip, speaker,

BT lead, 4 x C size battery holder, plus many components.
We do not offer these units as tested and working but in almos
all cases they do function perfectly. Even at this extremely lo
price we provide a smali user manual which would enable
programming and using the unit. Price: £5.00 Ref : 5P400

RULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 5QT E WE BUY SURPLUS STOCK: TEL: 0173 203500 FAX: 0273 323077



ALARM SWITCHES

REF : F436H PRICE : £1.90

For window mounting etc. Con-
tacts normally closed when window
is closed. Suppiled with magnet
and adhestve strips

Dims: 64x30x13mm

Fully assembled

REF : F438X PRICE : £1.20
Surface mounting emergency
panic push button switch. Nor-
mally open contgcts.

Dims: 76x23%15mm

REF ; F438J PRICE: £2.10
Magnetic switch as F436H but with
change over contacts.

REF : F438R PRICE : £2.40
Door and window surface mount-
ing magneticreed switch. Normally
open contacts (closed in proximity
of magnet) 4 piece kit: magnet. reed.
spacer and terminal cover.
Operating gap 35mm max

Magnet dims: 63x11.6x12.5mm
Reed dims: 63x11,6x12.5mm

AUTOMATIC DAYLIGHT
SWITCH

REF : F4535A PRICE : £7.80
Automatic daylight switch. Photo
electric switches iight on at dusk
and off at dawn. Weatherproof.
Tumn on 20 Lux turn off 100 Lux.

Power: 220/240Vac load Load
current 3A
Dima: 56x45(dla)

REF : F4368 PRICE : £2.60

Miniature door and window sur-
face mounting magnetic reed switch.
Normally open contacts (closed in

proximity of magnet).

Operating gap 28mm max
Magnet dima 33.6x8x14. 7mm
Reed dims 33.6x8.14.7mm

PHOTO ELECTRIC RELAY
REF : TO30 PRICE : £80.05
invisible pulsed beam infrared
photo relay system., For burglar
alarm. automatic counting etc.
Exciter recetver /reflector com-

plete.

Effective dist: 0.8-15m
Reaction time: less than 50ms
Release time: Approx Ssecs

Intermittent position
Output power: 12Vde

Power 220/220Vac sons
Dims: Main Unit  150x95x75mm-
Dims: Reflector 120x60x5mm

REF : F436W PRICE : £2.60

Dustproof door and window sufr-
face mounting magnetic reed switch,
Normally open contacts (closed in

proximity of magnet).
Operating gap 40mm max
Magnet dims: 50%14x10mm
Reed dima: S0x!4x12mm

REF : F436U PRICE : £2.60
Door and window surface mount-
ing magnetic reed switch. Change
over contacts.

Operating gap 30mm max

Magnet dims: 64x18.5x13mm
Reed dims: 64x18.5x1 3mm

PIR ALARM KIT

REF : F653 PRICE : £38.89

A compact PIR alarm kit, ideal for
small home installations. garages,
caravans, traflers,. trucksetc. The
kit contains a combined PIR and
alarm box. 3 magnetic reed
switches. compact siren and power
supply. Instruction manual and
fixing screws included.

PIR coverage: 100m2

Exit delay: 2.5minutes

Entry delay: 15 seconds

Alarm reset ime: 60 seconds

Power: 12Vdc or AC
adaplor

Dims: 140x90x56mm

(alarm panel/PIR)

REF : F436V PRICE : £2.80

Mimnlature door and window sur-
face mounting magnetic reed switch.
Normally open contacts {(closed In

proximity to magnet).
Operating gap 23mm max
Magnet dime: 34x13.5x7mm
Reed dima: 34x13.5x7mm

REF : F436P PRICE : £2.60
Recessed mounting magnetic reed
switch. Supphed with mounting
screws.

Mounting hole 9.5mm dia
Operating gap 20mm max

REF : F436T PRICE : £2.80
Plunger roller ball type reed switch.
Normally open contacts (closed
when roller ball depressed).
Mounting hole 19.5mm

PIR ALARM KIT

REF : F652A PRICE : £80.83
A complete alarm kit comprising
central alarro box, F604 PIR de-
tector. 3 magnetic reed switches.
panic butten, 50m of 6 core cable
and alarm siren. The alarm bex
has two instant and one delayed
alarm circuit, facility for the con-
nection of a remote key switch and
status indicators. Entry delay is
adjustable. exit delay is preset at
60 seconds. Siren duralion 1s
adjustable up to 10 minutes.
Alarm panel circuitry. PIRs and
components offer a high level of
tmmunity from false alarms. Com-
plete with wiring instruciions and
suggested wiring diagram.

Exit delay: 60secs typical

Entry delay: 1:308€CS ediustasins
Siren duration: 30secc- 10min (sag
Power: 220/240Vac sas
Dims: 258x172x172mm

TELEPHONE ORDERS WELCOME: 0273 203500 EACCESSIVISAIMASTERCARDISWITCH ACCEPTED
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PIR ALARM KIT - DELUXE
KIT

REF : F652B PRICE : £140.95
A complete alarm kit comprising
central alarm box. two F604 PIR
detectors. 3 magneticreed switches,
panic button. 50m of 6 core cable,
alarm siren and remote keypad.
The alarm box has two {nstant and
one delayed alarm circuit. facility
for the connection of a remote key
switch and status indicators. En-
try delay is adjustable. exit delay {5
preset at 60 seconds, Siren dura-
tion 1s adjustable up to 10 minutes.
Alarm panel circuitry., PIRs and
components offer a high level of
immunity from false alarms. Com-
plete with wiring instructions and
suggested wiring diagram.

Exit delay: 60secs typical
Entry delay: 1-903ecs wapsmbio
Siren duration: 308ec-10min spase
Power: 220/240Vac 302
Dims: 258x172x172mm
talarm panel)

ELECTRONIC SIREN

REF : TOO7 PRICE : £22.95
All cream plastic. WATERPROOF
heavy duty super siren. Adjust-
able mount bracking. Continu-
ous or {60 cycle per minute siren.

Cutput: 120dBIAY@6m
Power: 6-12Vdc 1.5A
Dims: 20x115¢horni

234mm {deptech

ELECTORNIC SIREN

REF : T002 PRICE : £9.95

Gold coloured metal horn with

| circular fixing plate. Emits high

~ power 160 cycle per min wailing
~ rate.

ALARM CONTROL PANEL
REF * F857 PRICE : £49.95

A compact control panel designed
for residential and commerctal
premises. Three protection zones
accepting NO or NC inputs. sealed
with end of line resistors. Built in
charger for connection of back-up
battery.
Proteciton cirs: Ome 34br tnatant cireatt
One inatant circuit
One delay circult

Entry delay: 1-90 secs

Exit delay: 60 seconds

Siren durattion:  30secs-10mins
Power: 220/240Vac 50Hz
Dims: 258x172x72mm

-~ Output: 115dB(A} @3m
Power: 12vde 1.5A
Dims: 130(dialx 160mm
PIEZO SIREN

REF : TOO3AB PRICE : £9.95
High powered piczo electric siren
which emits ear plercing warbling
tone.

Frequency: 2.5Hz approx

Output: 115dB @ Im
typical

Power: 12Vdc

Current @ 12V:  80mA

Dimas: 85260x55mm

PIEZO SIREN

REF : TOO3C PRICE : £0.98
High powered piezo siren which
emits a high pitched two tone

sound.
Quiput: 1054dB @ lm
Power: 12Vde 1530ma

Dims: S4(diax44mm

ALARM CONTROL MODULE
REF : F864 PRICE : £16.95
Basic control panel for small resi-
dential or commercial premises or
for boats. caravans. trucks etc. The
panel has two protection zones
which accept NO or NC inputs.

CEILING MOUNTED FIR
REF : FBO4A PRICE : £24.85
A small PIR instrusion detector
giving a conical protection patter.
Offering substantial immunity to
falsc alarms ideal for modern resi-
dential and commercial systems.

REF : TO72A PRICE : £24.99

A stand alone PIR message
annunicator on which your owm
message up to 20 secs long can be
recorded on a micro chip and played
back every time somecone i3 de-
tected by the PIR. The mesaage can
be overwritten at any time. Mes-
sage cancelled when switched off.

Power: 4xAA batteries
or 6Vdc aupply
Dims: 92x136x46mm

sealed with end of line resistors. Coverage 360° 36°{11m)
Protection cirs: One instant circuit conical pattern
One delay circuit Mounting height: 12'(3.6m) max

Exit delay: 60 seconds Current drain: 15mA typical
Entry delay: 30 seconds Alarm output: norm closed relay
Siren duration: 3 minutes Alarm period: 2-3 sec .
Power: 12-16Vdc LED tndicator: Walk test mode
Dims: 1331 1 4x28mm Operating Voltage: 8-168vde

Weight: 0.08kg

Dims: 86(diax24mm
ANNUNCIATOR PIR ALARM

REF : FBO1A PRICE : £24.95

Self contained portable/wall
mount PIR sensor and alarm. The
built in powerful piezo siren
sounds on detection. Intelligent
walk test and mode verification

functions.
Programmable security code.
Caoverage: 89deg. 10m

12 beams in 2 layers
Power: 3xXAA batteries
Dims: 1152 70x36mm

DOOR ANNUNCIATOR

REF : TO72B

PRICE : £0.095

Self contained wall mount/free
standing unit. Requires no exter-
nalcontacts, switches reflectorsetc.
Two tone chime sounds three imes
when beam is broken.

Sensing dist: 5-7m

Power: 4xAA battertes

PORTABLE PIR ALARM
REF : F601B PRICE : £11.95
Pocket size portable PIR detector
with dual function sounder. two
tone chimes as an annunciator or
loud 20B warble as an alarm.
Detection Range: 8m (25ft)
Detection angle:  50deg har x 20deg vert
Power: 3xAA batteries\
Exit delay time: 30 seconds

Auto reset time: 1 minute

Diums: 105x68x44mm

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 $QT [E] WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 323077




| MAINS FAIL SAFE ALARM/FRIDGE
FREEZER POWER FAILURE DETECTOR
To instal this easily fitted alarm, just place it around
the mains cable. Once mains failure is detected a

loud shrill audible alarm is sounded and it will not
switch off until a magnetic key is inserted or the mains

is returned. This alarm can be fitted to any mains
powered device, is resettable, operates on a PP3 9V
battery and is a compact 120x95x35mm.

REF : Y6P1 PRICE : £6.00

NIGHT SECURITY SENSOR
REF : FB03A PRICE : £22.95
Swivel mounted PIR sensor for the
detection of body heat. A butit-in
adjustable photo detector prevents
daylight operation.

Detection Range: 200 {fan shaped)
iSm

Auto Reset Range: 9 secs-12 mins
Indjustebic
Lighting Load: 2kW Incandescent.
1 kW flourescent

Power: 220/240Vec 50Hz

PORTABLE PIR ALARM

REF : F601C PRICE t £12.85
Wall mounting or free standing PIR
detector with 2 loud (90dB at high
volume) sounder.

Coverage: 90 .10m. 24 beams 3 layers
Power: 4xAA bats or extern adaptor
Dims: 145x95x68mm

AUTO-DIALLER PCB

A component loaded board made for a Sentinel
System that when triggered would dial a pre-|
programmed number alerting the receiver that the
alarm had been set-off. There are fifteen socketed
chips which include M81C55-5, MBOCS85A,
MC34018P, TCM3105N, 27C32 eprom, two voltage
regulators with heatsinks, 5 x clare relays V10301

and V10001. The board measures 205x220mm
and also includes two BT phone sockets, two DC
power sockets and two 5 pin din sockets. There is
provision for a microphone input on the PCB along
with over 150 resistors. capacitors and diodes.
There are no connection details supplied with this
board which for the chips alone makes wonderful

spares value. ONLY...

£5.00 EACH REF :Y5P8

|

NIGHT SECURITY SENSOR
REF : F803 PRICE : £18.95
Swivel mounted PIR sensor for
the detection of body heat.
Adjustable time on period.
Provided with a walk test LED.
Detection Range : 110 {fan shaped)
15m

Auto Reset Time : 9 sec - 10 min
{adjustable)

Lighting Load : 2kW Incandescent.
1kW fourescent

Power : 220/240ac B0Hz

|

PIEZC SOUNDER 3-30V OP 90db OUTPUT ...
MINATURE ELEC. BUZZER. 6V 25mA 82db .. 1
MINATURE ELEC. BUZZER. 9V 25mA 82db .

MINATURE ELEC. BUZZER. 12V

BUZZERS standard 6-12V with fly leads ........5

DOOR BURGLAR ALARM

AMSTRAD CT1 (ALARM CLOCK)
FIRE ALARM CONTROL PANEL

MAINS FAIL SAFE UNIT

battery op. safety chain type -.....
PIR LIGHT ALAR ...

350%x165XB0MUN -....ocvvvvereisennannen

1 £1.00

£1.00
1 £1.00
1 £1.00
£1.00

25mA 82db

£1.00
v £12.99
£6.00

R 1 £15.00

.................. 1 £6.00

BD647
cDn22
CcD23
CD24
X2P12

H1P44
L122L
T6P1

W15P1

W6EP1

PP3 9V battery op ............. .

_MORE AERIALS

PIR AUTOMATIC LIGHT
: SWITCH
' REF : F802 PRICE : £23.99

i The F6G2 Is an autpmatic. hands-

free light switch. It turns the light

on automatically when you enter

the room by detecting your body
heat and comparing it against the
background temperature. When
you leave the room the light will
gradually dim over 12 seconds and
finally switch off. F602 offers:
manual override. n which 1t will
perform like any ordinary light
switch; security function in which
it will act as an alarm. flashing the
light on and off and auto function
which will act as a buglar deterrent.
switch the lght on and ofl at ran-
dom tmes for random periods.
simulating occupancy of the house

INDOOR AERIAL FOR 2M BAND

TELESCOPIC AERIAL
knuckled 5 section extends

FERRITE ROD AERIAL

FERRITE RODS 5°

TELESCOPIC AERIALS FOR RADIOS ........... PKT

SLAB FERRITE AERIALS ............

from 165-700mMm .........cooveeieinnnns
LOPKOIOTIN voeroeovoner vifeirons Brrbenrst i

with LW & MW Coll .......occeeenrnnne

1.00
................. PKT 1.00
.................. PKT 2.00
................ .PKT 3.00
.................. PKT4 1.00
.................. PKT2 2.00

BD255
BD5D
BD6}

T3P11

BD445

BD185

AUTOMATIC DAYLIGHT
SWITCH

REF : F455A PRICE : £7.80
Automatic daylight switch. Photo
electric. Switches light on at dusk
and off at dawn. Weatherproof for
outdoor use. Plastic construction.

Power 2207240V ac
Load Current: 38 amp
Dims: 56 x 45mm (dia)

@ty : PKT 6 Price:

BREAK GLASS DETECTOR

Nifty little device that wilidetect abnormally strong
vibrations by means of a ‘trembler’ type device
encased in a plastic capsule similar in design toa
flourescent starter! Two wires protrude which
would lead to your alarm circuitry.

@ty : EACH Price:

£2.00 Ref :Y2PI
£10.00 Ref : Y10P4

B e ——

X and K band Radar Detector
with Dual conversion
Superheterodyne

for detecting radar up te 3
miles away!

RADAR DETECTOR

Features:

REF : J50P1 PRICE : £59.00 . Autiic warning buzser

*s LRD signal strength meter

** Highway /City /Power

Off

*¢ Variabie audio volume control
** Cigarette lighter power cord

** Visor Mount clip
** Adjustable mounting

bracket

** Quick mount veloro strips

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESSIV‘ISAIMASTBRCARDISW!TCH ACCEPTED
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FLASHING LED

REF : F158Q PRICE : £1.99

A flashing LED in a mounting
bezel designed to indicate that an
alarm is armed.

Power: i2vde

REMOTE CONTROL PIR
ALARM

REF : F6O1D PRICE : £16.85
An infrared remote control PIR alarm
with loud 90dB sounder. Free stand-
ing or wall mounted.

Coverage: 80deg 8m

Remote Unit: 1x3V battery

Alarm output:90dB

Power: 3xAA batferies

PORTABLE PIR

or external adaptor
Dims: 115x69x44mm REF: F601 PRICE : £17.95
- — - Pocket sized portable PIR detec-
tor alarm. Dual function: alarm
sounds a high pitch warble on
PERSONAL SECUIRTY detection, chime sounds a two-
EQUIPMENT tone annunciator on detection.
REF : T026 PRICE : £4.99 Coverage: EEEnIIGIL
A compact personal alarm that emits :ngh ; -y
ower  t 9V dc {PP3 bats)
a very loud earpiercing sound when Exit Delay Time : 10 sec
activated by pulling the nylon hand Auto Reset Time : 30 sec
cord of sliding the switch on the skie Dims 108x68x35.5mm
of the unit.
Power. 12Vdc battery
Dima: T7x42x26mm PIR SENSOR

Welght: 45¢ REF :F804 PRICE : £19.85

Miniature PIR intrusion detector

offering substantial immunity to
false alarms and great freedom of
mounting height. Contains an
ant-tamper switch.
Coverage: 90.12m.42bcams 3 iayers
Adjustment : vertical 0-12 .
Monmting Height: 1-5matove floor tevel
Alarm Qutput: narmally closed relay
Alarm Perfod: 2.8 seconds
Detection Mode:  single shot/pulse
countselectable)
LED indicator: walk Lost indication
Operating Voltage: 8 to 16v de

PERSONAL AND DOMESTIC
ALARM

REF : FGO1Z PRICE ! £5.99
Features: Burglar Alarm: hang alarm
on door handle. Sounds automati-
cally and instantly when INTRUDER
touches the door knob,
EMERGENCY ALARM: just pull out
the metal chain and the alarm sounds.
instantly to call for help. No wiring
invalved. Must have METAIL door

knob to operate. Dims; 73 x 54 x 35mm
Power: 9Vdc battery

Alarm output: 90dB .

Dimas: 110x58x26

12V PIR SENSORS

EZ-LINK WIRELESS
PERSONAL ALARM

REF : TO26A PRICE : £9.05
Miniature transmitter /recetver which
activates when separated more than
a f ew feet. Ideal for use as a baby
moniter. as a reminder or security
device. No external wirtng.

£9.99

An excellent low cost internal PIR Detector Unit with
Long Range. Wide Angle detection.
Dims: 150x90x110mm

Power: 2 x AAA
welght: Transmitter 35g inc Features Include:
battery Day/Night Mode

Recelver 43¢ Inc battery Latch Freeze

Silent Relay
Multi connection
80 Cover Arc
20M Range

XENON STROBE

REF : L1IBA PRICE : £7.99

Low profile fully sealed weatherpoof
flasher with high intensity long life
xenon tube. Reverse polarity pro-
tected. Useful on alarm boxes.

Power output: Iw

Voltage 12Vde
Currency: 150mA

Flash rate: 120/ min
Dums: 70{dialx66mm

REF: 10P99

PLUG IN TIMER
REF : FBO7 PRICE : £18.99
Plug tn timer capable of up to 56| FIRE ALARM CONTROL XENON STROBE
programmable switching operations | PANEL (ALARM BEACON)

per week. The programming struc-| ggp. x15P1 PRICE: £15.00 | REF: X6P6 PRICE: £5.00

ture consists of 4 timed events
b oty el g, -Monday 1o Extremely high quality metal | 12V Strobe with clear

Friday and 4 timed events on Sat-

urday and Sunday.

Power: 220/240Vac 50Hz
Max Load: 3000W

Dims: 145x65x42mm

cased alarm control panei.
Sturdy hinged door with lock
and key. Alarm fault indicator
and reset button on front
panel. Comes complete with
electronics but no technical

lens. Ideal for alarm box
indicator or in multiples
as a display array. Great
for special effects and
otherleisure applications.

information. Could be adapted Could be used as a vehi-

TELEPHONE AND FAX ORDERS WELCOME
cle tamper indicator.

TEL: 0273 203500 FAX: 0273 823077 for use with PIR System.
ﬁ ACCESS\VISA\MASTERCARD\SWITCH ﬁ Dims: 350x 165x80mm
MONDAY -FRIDAY 9.00 - 5.30 y

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 5QT \vVE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 313077




ALL-IN-ONE PROFESSIONAL
CAR ALARM SYSTEM

REF : A706 PRICE : £

* Powerful 110dB siren

* Ultrasonic sensor

* Twin remote controls

* Battery back-up

* 2 X pin switch sensors

* Quick easy installation

PRORE R FAX TUDAY FOR FASTER DESPAYCH OF YO'R GOCDS TEL: D273 203600 FIX: 0273 S2307TT PHORE oH FAX TeDAT FOR FASTER DESPATCT OF TOGR Goobs

ARG
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MOTION DETECTOR
ALARM

REF : B801 PRICE : £39.95
When the motorcycle ignition is
switched off. the alarm chirps and
allows 30 seconds before arming
itselfl to detect any movement of
the bike. The alarm disarms ftself
when the ignition is switched on.
H motion is detected a signal 15
sent to the 115dB siren which
sounds for 35 seconds before re-

setting.

CENTRAL LOCHKING

INTERFACE

REF : A200 PRICE: £

* Enables A706 to be tnstalled tn
cars with central door locking

FLASHING LED
REF : F158Q PRICE : 21.89 |
A flashing LED in a mounting bezel
designed to mount tn the dashboard
to indicate that an alarm ts armed
{even If no alarm Is installed) Fitted
with a 1.5m lead.

Power; 12Vdc,

Y ATING ™

Theme producis are for B part oy and @ sNOT APP ROVED bor
R, Ut ha Wy sy

Telagaphy Act 19® (and any omandmenll hareioh This

conditon may GEply 10 oha countiss

MOTION DETECTOR
ALARM WITH PAGER

REF : B602 PRICE : £119.85
When the motorcycle ignition is
switched off. the alarm chirps and
allows 30 seconds before arming
ttself to detect any movement of
the bike. The alarm disarms itself
when the ignition 15 switched on.
If motion is detected a signal is
sent tothe 115dB Siren AND pager.
which sounds for 35 seconds be-
fore resetting.

FLASHING LED

REF : B200Z PRICE : £2.49

A flashing LED bullt tnto a car cigar
lighter plug to give visual warning
that an alarm Is activated (whether
or not an alarm {s fitted), Stmply
plugs into the cars cigar lighter
socket.

HAVE YOU EVER CONSIDERED THAT YOU MAY HOLD
THE KEY TO A BUSINESS WAY OF IMPROVING OUR
ENVIRONMENT BY REGENERATING YOUR

CAR ALARM

REF : B204 PRICE : £55.93
Remote Control self contained car
alarm with simple two wire con-
nection to the car's wiring har-
ness. Current and shock sensing
with additional panic feature op-
erated from remote control. Alarm
will sound for 2 minutes before
resetting. NOTE: This alarm is not
triggered by automatic electricra-
diator fans - it knows the dtffer-

ence!
Operation:
Current drain:

SURPLUS STOCK

WHY NOT CONVERT YOUR "WASTE" INTO CASH
AND TEAM UP WITH BULL ELECTRICAL TO OPERATE

Current/shocksensing
20mAarmed].1A
siren sounding

TWARNING = Reset time: 2 minutes
OUR OWN BRAND OF RECYCLING - YOU BEING THE [l semea sttt v Tranamiter
MOSY IMPORTANT PART OF THE CHAIN - o o = o o Power, 1314V
THE CONSERVATIONIST
CAR ALARM

REF : B205 PRICE : £44.95

Remote Control portable car alarm
powered rom car’s cigarette lighter
socket. Triggered by the low fre-
quency sounds produced by at-
tempted break in. Internal re-
chargeable batteries sound alarm
if a break in is detected or power Is
removed. Can be free standing on
dash board or fixed tn place with

BULL ELECTRICAL GOES GREEN
We aie constantly seeking and buying suiplus stock,
mainly electiical but we will consider ANYTHING. Our
only requirement Is QUANTTY. Before WE BUY any

item we need to know that you have at least 50
minimum of each item.

in essence we are alming to provide schools, colleges il . eums- bracket.

smalt enterprising companies and some home Thane prociueie cré 1 E5parl only and @ NOF APTRONTD f gperaﬂ;n: ;ow frequency sound
7 eset t 3 minute

enthuslasts with components and products which iSagmmiy 3o 100 ong oy nenamne bmet T ANEE

can be Incorporated Into their own innovative
proiects at more than realistic prices thereby
recycling goods which could otherwise have
contributed to the unnecessary waste that amasses
every day In our environment.

—
MOBILE TELEDHONE HANDSET

TOP QUALMTY - PHILIPS - WEIGHTY
BLACK TOUGH RESIN HANDSET
WITH LCD DISPLAY & 9 LEDS (4
COLOURS). 18 KEY FUNCTION PAD |
10 NUMERIC B SYMBOLS, WOULD
MAKE AN EXCELLENT ACCESSORIE
{F YOU ARE BUILDING A JEEP OR
12V CARFOR A CHILDII! ALSO
EFFECTIVE AS AN INTRUDER
DETERRANT FOR WOMEN
TRAVELLING ALONE! WHO WOULD
KNOW A REAL 999 CALL WAS NOT
BEING MADE. COMES COMPLETE
WITH CLIP ON BASE
INCORPORATING QUALITY
SPEAKER AND SMTR MULTE CORE
{10) CABLE. CAN BE WIRED UPTO
ILLUMINATE, DETAILS SUPPLIED.

$O..... disguised EEEEEE'Ss couid be just sifting
there In a comer waiting to be “recycled” back to
you........ Glve us a cail with what you have that you
wish to dispose of, or better still, send us a fax 0273
323077 with a comprehensive list of the Items,
guantity and description you have and we wilil
respond and arange a visit to assess the goods you

have avaiiabie.

BULL ELECTRICAL
Tel: 0273 203500
Fax: 0273 323077

£3.99
REF: 6P89

GIVE US A CALL NOW
Ask for Ext 004

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS /VISA/MASTERCARD/SWITCH ACCEPTED




AUDIO

MIXER AMPLIFIER

120WATTS RMS

REF : P648W PRICE : £299.00
Quality, low cost and high power out-
put, make this amplifier an ideal chotce
for large PA systems. Five inputss are
provided. one balanced microphene in-
put with votce operated priority over all
other inputs. Two unbalanced micro-
phone inputs and two auxiliary inputs
for background music, Seperate bass.
treble and tndtvidual volume controls
for all inputs are located on the front
panel, 100 volt line or low impedance
loudspeakers may be used. A booster
output is provided to enable the system
to be expanded, This amplifier can be
used in marine and commercial vehicle
applications using the 24 volt DC power
input, 19 tnch rack mount ears are
avaflable as an optional extra. Model
P648R (PAKIT4)

Power input: 120 wans RMS

Frequency resporme 60-17000Hz + 3dB

Power requirements: 220240 volts 50/60Hz

DC power: 24 volts
l.oudspenker output: 8 ohms, 70V, 100V
Booster output 500mV, 600ohms.
Signal 1o naise mbo

Mic: 40dB

Awc 1,2: 7548
Dastoction (THD) <2% at rated ourmt
Mi¢ input | 1.5mV/600 ohens
Micinput 1 & 3: 1.5mV 72K chms
Aux inputs ) & % 100m V2K ohyma
Tane cantral: bass 4+ |0dB @ 100KHz
Tretie: + 10dB @ 10KHz

Vox priarity(Mic 1. 404B reduction on AuxMic 2, 3
Vox sersitivity: Adj (off 0.7mV Mic. sens )
Dams(HxWxD): 88x430x2¥4mm

Weight 9.0KG

SPEAKER SPIKES

REF : A1B1E PRICE : £18.99
SETOF 4 SOLID TURNED BRASS
SPEAKER SPIKES WHICH RE-
DUCE THE POINT OF CONTACT
ADJUSTABLE HEIGHT. 4
SPIKES. 4 PLATES AND 8 DOU-
BLE SIDED ADHESIVE FOAM
PADS

HEAD CLEANING KIT
REF : A187D PRICE : £1.49
USEFUL KIT PROVIDING:
CLEANER PAD INSPECTION MIR-
ROR CLEANER BRUSH CLEAN-
ING FLUID REPLACEMENT PADS
TAPE REPAIR KIT
REF : A165 PRICE :
AUDIO/VIDEOQ TAPE REPAIR
KIT. ROCKER CLAMPS TAPE
FIRMLY IN PLACE DURING
SPLICING. SAFE BLADE STOR-
*AGE. COMPLETE WITH BLADE
AND FOUR ROLLS OF SPLICING
TAPE

CASSETTE
DEMAGNETIZER
REF : A167C PRICE ; £7.99
ELECTRONIC  CASSETTE
RECORD/PLAYBACK HEAD DE-
MAGNETIZER. PLAY FOR ONE
SECOND AND THE HEAD IS DE-
MAGNETIZED. POWERED BY
INTERNA!, WATCH BATTERY.

TELESCOPIC AERIAL
REF : T147 PRICE :

75ohm INDOOR AERIAL WITH
TELESCOPIC RODS SPECIALLY

AUDIO

DISTRIBUTION UNITS
BS4491/CEE22 CONFIGURATION
MOUNTED IN A COMPACT DISTRIBU-
TION UNIT TO GIVE MULTIPLE OUT-
LETS FROM A SINGLE 13AMP SOCKET.
4 Way Unit

REF : A0OS1C PRICE : £8.99

B8 Way Unit

REF : A0O91D PRICE 1 £11.09
Shrouded Plug

REF : F324B PRICE : £1.40
CAUTION: Maximum power rating 1600W.

DESIGNED FOR FM AND VHF
RECEPTION.WEIGHTED BLACK
BASE HAS WITH ANTISLIP FEET.

FM ANTENNA WITH AMP
REF : T146 PRICE :

CD WALLET

REF : Al162L. PRICE : £5.99
COMPARTMENTED CD WALLET FOR
UP TO 20 CDS

A STYLISH FM ANTENNA WITH
BUILTIN HIGH GAIN AMPLIFIER
WITH GAIN CONTROL. SATIN
BLACK FINISH
Height: 15"
Frequency: 88-108MHz
Galn: 18dB
Galn Control: 0-18dB
Max Qutput: 100dBuv
Impedance: 750hm

4 Power:  220/240Vac 50Hz
Dimas: 425 x 120 x 60mm

CD CARRIER

REF : Al162J PRICE : £8.03
CARRYING BAG TO CARRY PORTABLE
CD PLAYER AND SEVERAL CDS AND
HEADPHONES. PROVIDED WITH BELT
LOOPS AND SHOULDER STRAP.

® CANT SEE WHAT YOU'RE LOOKING FOR @
Don’t give up hope, give us a call 0273 203500
We may Just have THAT ITEM sitfing In our warehouse waiting for
your coll. Or something even better!

HANDSET AMPLIFIER ............... EACH 5.00 V5P3
STEREO 2Wx2W AMP
+V [ CHDATA py. e psutite . s A0 2.00 2P51

2W RECORD PLAYER AMP...... 1.00 BD351
UNILEX 4W MULLARD EP9000 . EACH 2.00 2Pi1
UNILEX STEREO PREAMP

MULLARD EP9001 .....cccouvnen.... .EACH 1.00 BD216

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 5QT WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 323077




IN EARPHONE

REF : AOB9DH PRICE : £3.99
REAR VENTED EARPIECES HIGH
FIDELITY MYLAR TRANSIDUCERS
METAL GRILLED TRANSDUCERS
ANGLE ENTRY LEADS FOR COM-
FORT SUPPLIED WITH SPARE
EARPADS

Impedance  18-320hm

Response 20-20000Hz

Power 60mW Max
Sensitivity  100dB @ 1kHz
Lead 1.2m Strugnt wreened
Plug 3.8mm stereo
IN EARPHONE

REF 1 A060DJ PRICE : £4.89
REAR VENTED EARPIECES HIGH
FIDELITY MYLAR TRANSDUCERS
METAL GRILLED TRANSDUCERS
ANGLE ENTRY LEADS FOR COM-
FORT SUPPLIED WITH SPARE
EARPADS REEL IN STORAGE
CASE GOLD PLATED RIGHT AN-
GLE MOULDED PLUG

Impedance  18.32ohm

Response 20-20000Hz

PTIORE OR FAX TODAY FOR QGICKER DELIVERY OF YoaR GOODS TEL: 0273 203500 FAX: 0273 3230TT FRORE ©K FAX TODAY FOR QWICKER DELTVERY OF YOGK GOOD3

COMBINATION S8ET

REF : AD70Z PRICE : £5.99

A PERSONAL STEREO COMBI-
NATION SET COMPRISING: SU-
PER LIGHTWEIGHT HEAD-
PHONES WITH 27mm MYLAR
TRANSDUCERS ULTRA LIGHT-
WEIGHT REAR VENTED EAR-
PHONES MINIATURE STEREO
SPEAKERS 6.35mm STEREO

ADAPTOR

HEADPHONE:

lmpedance  82ohm
Response 100-20000Hz
Power 1OOmW MAX
EARPHONE:

Impedance  32chm
Response 100-20000Hz

Power 100mW MAX
SPEAKERS:
Size 2.25°

Impedance Bohm
Response 100-12000Hz
Power 300mW MAX

Power B80mW Max
Sensitivity  100dB @ lkHz
Lead 1.2m Straight screened
Plug 3.5mm stereo
WEATHERPRCOF

IN-EARPHONE

REF : A06ODG PRICE : £4.99
TUNEDDUCTVENTEDFORBET-
TER BASS RESPONSE WEATHER
RESISSTANT HIGH FIDELITY
MYLAR TRANSDUCERS REEL IN
STORAGE CASE SUPFPLIED
WITH SPARE EARPADS RIGHT.
ANGLE MOULDED PLUG
Impedance  18-320hm

Resaponss 20-20000H2

STEREO HEADPHONES
REF ; AOS4G PRICE : £16.95
DIGITAL AUDIO COMPATIBLE
SUPERDYNAMIC HEADPHONES |
WITH INDIVIDUAL LEFT/RIGHT
LINEAR VOLUME CONTROLS IN
EAR CUPS. PADDED RATCHET
ADJUSTABLE HEADBAND WETH
SOFT PADDED EARCUPS FOR
COMFORT. FITTED WITH GOLD
PLATED 3.5mm STEREC PLUG
AND 6.35mm ADAPTOR.
Impedance  32chm

Response 20-20000Hz

Power 120mW

Lead 3m straight screened
Plug 3.5mun stereo
Extras Adaptor

Weight 185¢

Power 60mW Max
Sensitivity  100dB @ 1kHz
Lead 1.2m Straignt screened
Plug 4.5mm stereo
DIGITAL AUDIO
EARPHONES

REF : AO84D PRICE : £7.99
SUPERB QUALITY DIGITAL
TURBO STEREO EARPHONES
WITH GOLD FINISH. SAMARIUM
COBALT SPEAKERS PRODUCES
EXCELLENT SOUND QUALITY.
COMES COMPLETE WITH STOR-
AGE CASE.

Impedance  §8-320hm
Responae 20-20000Hz
Sensitivity  100dB @ 1kHz

Lead 1.2m Straight
screened

Plug 8 Smm stereo

Extras 3.5-6.9mum1 goud pharen
mduplor

Weight 5gms without card

STEREO HEADPHONES
REF : AOB4A PRICE : £15.95
SUPERDYNAMIC LIGHTWEIGHT
HEADPHONES MYLAR TRANS-
DUCERS FOR BROCAD CLEARRE-
SPONSE GOLD PLATED 3.5mm
STEREO PLUG ADJUSTABLE

DOUBLE HEADBAND
Impedance  32ohm

Reaponse 15-25000Hz

Power To0mWwW

Lead 2.6 straight screened
Plug 3.5mm stereo

Extras Adaptor

Weight 110g

STEREQC HEADPHONES
REF : AOB3F PRICE : £4.99
FOR USE WITH TV AND ALL AU-
DIO EQUIP INLEADLEFT/RIGHT
VYOLUME CONTROLS FULLY AD-
JUSTABLE HEADBAND FREELY
ROTATING EAR PIECES FITTED
WITH 3.5mm STEREC PLUG.
COMPLETE WITH 6.35 ADAPTCR

Impedance  320hm

Response 20-18000Hz

Power 100mW Max
Sensitivity 104dB @ lkHz
Lead 2.8m Straight screened
Plug 3.5mm stereo
Extras Adaptor

Weight 125¢

STEREQ HEADPHONES
WITH BOOM MIC

REF : AOS7F PRICE : £8.95
LIGHTWEIGHT STEREO HEAD-
PHONES WITH ADJUSTABLE
DYMANIC BOOM MIC. PLASTIC
HEADBAND WITH STAINLESS
STEEL ADJUSTERS. FOAM PAD-
DED EARPIECES WITH HIGH
QUALITY SAMARIUM COBALT
TRANSDUCERS FOR CLEAR
SOUND REPRODUCTIONS,
HIGH SENSITITVITY MIATURE
DYNAMIC MIC CARTRIDGE WITH
FOAM WINDSHIELD.
HEADPHONES:

Type Mylar Transducer
Impedance 320hm

Response 20-20000Hz

Power 150mW
MICROPHONE:

Type Omnidirect! dymanic
Impedance 250hm

Sensitivity -784dB @ 1 kHz
GENERAL:

Lead 2,5mm straight screened

Plugs 6.35mm stereo and
3.5mm mono

Welght 80g

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS/VISA/MASTERCARD/S8WITCH ACCEPTED




REMOTE HEADPHONE
SYSTEM
REF : AOS3 PRICE : £00.95
A REMOTE STEREQ HEADPHONE
SYSTEM COMPRISING A TRANS-
MITTER. A BELT CLIP RECEIVER
AND A PAIR OF HIGH QUALITY
HEADPHONES. WILL ACCEPT IN-
PUTS (CD DAT TAPE ETC) FROM 3
SEPARATE SOURCES. A BUTTON
INTERCOM SYSTEM ALLOWS
CONVERSATION WITH THE
HEADPHONE USERANDA CSCIR-
CUIT [S INCORPORATED TO GIVE
A "SUPER BASS" SOUND.
TRANSMITTER:
Power Sup 12vVde 150mA

AC adaptor supplied
[nput Sensitivity:
Source 1 & 2 10kW 100mV
Source 3 33chm 100mVv
Dims 150 x 102 x 56mm
HEADPHONES/RECEIVER:
Powrer 30mW /channel
16ohm load
Freq resp 100-8000Hz
Power Sup  8Vdc 80ma

2 X AA Hatta not supplied
Input Sensitivity:
Source | & 2 10kW 100mV
Scurce 3 33chm 100mV
Battery life 8 hours nominal
Dims 104 x 62 x 24mm

HEADPHONE EXTENSION
KT

REF : AL120A PRICE : £4.99
6m COILED LEAD FITTED WITH
A 3.5mm STEREC PLUG AND
3.5mm STEREO SOCKET AND
SUPPLIED WITH FOUR
ADAPATORS:

6.3%mm STEREO PLUG-3. 5mm STEREQ
SOCKET

3.8mm MONOC PLUG-1.Smum STEREO SOCKE
2.5aum MONO PLUG-3 5mm STEREQ SOCKET
3.8 STEREQC PLUG-2x3. Staum STEREC
BOCEETS

INPUT EXTENSION

REF : A097 PRICE : £8.09
A3 CHANNEL AUDIO INPUT EX-
PANDER DESIGNED TO EX-
TEND THE NUMBER OF INPUTS
AVAILABLE AT THE REAR OF A
HI F1 AMP TO ACCOMMOCDATE
CD. DAT AND VIDEQ SOUND
INPUTS. MONG/STEREO
SWITCH FOR VIDEO INPUT, IN/
OUTPUTS VIA PHONO SOCK-
ETS.

Dims: 120x 35 x 72mm

REMOTE HEADPHONE
SYSTEM

REF : AOB5B PRICE : £30.05
INFRA RED MONO HEADPHONE
SYSTEMFOR USE WITH TVSOUND
RADIC OR OTHER AUDIO
SOURCES. ENABLES YOU TOLIS-
TEN IN PRIVATE AT YOUR DE-
S[RED VOLUME LEVEL WITHOUT
DISTRUBING OTHERS. A MAINS
AC/DC ADAPTOR ATTACHED TO
THE ATTRACTIVELY STYLED
TRANSMITTER WHICH SITS ON
TOP OF YOUR AUDIO SOURCE
AND TRANSMITS SIGNALS BY
INFRA RED LIGHT. THE HI F1
QUALITY CORDLESS HEAD-
PHONES ALLOW YOU TO ENJOY
THE MUSIC IN COMFORT WITH-
OUT BEING TIED TO THE AUDIO

SOURCE WITH A CORD.

System Infra Red

Power: Transmitter 12Vdc
(AC/DC malns adaptor)

Recetver 2 x 1.2V AAA NI CadBaits

Battery life 6 hours
Freq Response 50-12000Hz o Mo

' CONTROL BOX PROVIDES FA-

4 WAY SPEAKER SWITCH
REF : AOO8 PRICE : £15.99
A BEAUTIFULLY FINISHED

CILITY FOR USING 4 PAIRS OF
SPEAKERS WHERE STEREO
AMPL ALLOWS ONLY ONE PAIR.
1.2.3 OR 4 PAIRS MAYBE USED
IN ANY COMBINATION.

Dimas: 148 x 85 x 50mm

AUDIO LEAD

REF : AL14D PRICE : £5.99
2 GOLD PLATED PHONO PLUGS
TO 2 GOLD PLATED PHONO
PLUGS. HIGH QUALITY LOW
CAPACITANCE DOUBLE
SCREENED CABLE.

Length: 1.8m

UNDERCHIN HEADPHONES
REF ; X1P4 PRICE : 1.00 PKT4
Stet type. 1/4 stereo plug
OVEREAR HEADPHONES
REF : X2P13 PRICE :2.00 PKT10
No headband 2.5mua plug

MICRO CASSETTES
SOMIN

REF : A169 PRICE : £4.99
B80MIN

REF : A160A PRICE : £5.99
REPLACEMENT
MICROCASSETTES FOR MOST
MICROCASSETTE RECORDERS
AND ANSWERPHONES.

AUTOMATIC COMPACT
DISC CLEANER

REF : A161C PRICE : £14.99
WET TYPE COMPACT DISC AUTO
CLEANER. INSERT A DISC INTO
THE COMPARTMENT. PRESS THE
START BUTTON AND THE TWIN
CLEANING PADS WILL ROTATE
AROUND THEIR OWN AXIS, GIV-
ING A RADIAL CLEANING ACTION,
INCLUDES 4 CLEANING PADS AND
CD CLEANING FLUID.

Power: 3Vde MAINS/BATTERY

7700 YOU RECEIVE OUR REGULAR NEWSLETTERS AND BULLETINS?7

MINI VACUUM CLEANER
REF : A150B PRICE : £7.99
BATTERY POWERED MINI
CLEANER WHICH IS IDEAL FOR
REMOVING THE DUST FROM
TURNTABLES, CAMERAS
VIDEC RECORDERS, ETC., 5
PIECE KITPOWERED BY 4 X AA
ALKALINE BATTERIES (not sup-
plied)

Power: 4 x AA atkaline baus

ARE YOU ON OIS DATABASE -
foot. 3end in a wriiten request snd we will glady add your mme mnd addresa to our mailmy Bt
immedmntely Be one of the Arst to know what's mew o stock - befare M gets mdvertised nationally.

FAX CLEANING KIT
REF : A130Z PRICE: £10.95
COMPLETE FAX CLEANING KIT
COMPRISING CLEANING PA-
PERS.SOFTCLOTH. CLEANING
SWABS. BAR BRUSH. BLOWER
AND CLEANING SOLUTION,

BULL ELECTRICAL 2% PORTLAND ROAD HOVE SUSSEX BN3 SQT EW’E BUY SURPLUS STOCK: TEL: 02173 203500 FAX: 0273 323077




CAR AUDIO

GRAPHIC EQUALIZER
REF : BOO3C PRICE : £38.95
11 Band graphic equalizer with
sub woofer output and CD input.
Sub woofer output has adjustable
" cut off frequency and level control.
. Standard DIN width for in dash or
under dash mounting, Low level
In/outputs by via phono scckets
only.
Freq Response;  20-25000Hz
Harmonic Distort: less than 0.05%

2 x 150W MOSFET
AMPLIFIER

REF : BOOSP PRICE :£168.00
High power stereo MOSFET power
amplifier capable of delivering 2 x
150W rms into a 4ohm load at leas
than 0.02% THD or 300W rms In
mano bridge mode. Inputs via
phono sockets with gain controls.
Outputs-screw clamp terminals.

Output Power: 2 x 130W rms sterco
of 300W bridged
Qutput Power: 2 X 300W stereo or

GOOW bridged max

S/N rauo: 85d8
Separation; 65d8

Control range: 12dB boost or cut
Powrer: : 12-14vde

Dims: 178x140x25mm

Control frequencies:
806, 120, 260, 380. 500, T50. 1k, Tk 4k &k 15KHT

Signal/ noise 95db
Freq Responase: 20-30kHz
Input sensitivity:  150mV-3V ad)

Qutpui impedance:4 ohms

Damping factor: 180
Power: 14.4Vdc 50A
Dims: 190x350x50mm

EQUALIZER /BOCSTER

REF : BOO4 PRICE : £25.95
Slimline 7 band equalizer/booster
with 60W total output power into 4
speakers. Built in 3.5mm
headphone socket. Front/rear
fader control.

Qutput Power: 30W per channel max
Freq Reaponse: 20-20000Hz

Input Impedance: 23 ohms

Control Range: 12dB cut or boost
Qutput Impedance: 4-8ohms

Power: 12- 14Vdc neg carth
Dims: 149x132x28mm
Control Frequencies:

60. 150, 400, 1k. 2.4k. 6k, 15kHz -

2 x 30W CLASBS “A”

AMPLIFIER

REF : BOOSLC PRICE : £36.95
Class "A” stereo in car amplifier
capable of delivering 2 x 30W into
4ohms. Overall output level con-

tol. .
Output power: 2 x 30W stereo
Signal/ nolse: 8548

Freq Response:  30-20000Hz
Input sensitivity: 100mV-3V ad)
Input impedance:

High level 10Cohims

Low level 20kohms
Power: 14.4Vde 5.5A
Dims: 2402 70x50mm

12W VEHICLE AMPLIFIER
REF : P101 PRICE : £38.95

2 x B0W CLASS “A”

AMPLIFIER

The P101 provided low-cost ampli-
fication with a microphone input
with level control, ‘Auxiliary’ input
with level control and Fog/Siren
output. The power output of 12
Walfts can be fed into a combined
speaker load of between 4 and
16ohm and the unit is supplied
with mounting bardware.

Power Output: 12watts RMS into

REF : BOOSLA PRICE : £54.98
Class "A” stereo in car amplifier
capable of delivering 2 x 60W or
120W mono in bridge mode. In-
puts direct from the speaker out-
puts of the car radio/cassette or
jow level phono Inputs. with lefl
and right level controls.

Output power: 2% GOW ateren 0.1% THD

120W mone 0. 1% THD

40hm = LkHz, 13.8Vdc
Oulput Impedance: 4 to 16ohm

Signal/ noise: >80dB
Freq Response:  20-20000Hz
Input sensitivity:  100mV-3V ad)

Mic Input: 3.5mV @ 20- S0xchm |
Aux Input: 85mV @ 10kohm
Power req: nominal 12Vde
Dimenstons: 40x150x 1 40mm

2 x 200W MOSFET
AMPLIFIER

REF : BOO3Q PRICE : £210.95
High power stereo MOSFET ampli-
fler capable of delivering 2 x 200W
rms into a 4ohm load at less than
0.02% THD (not mono bridgeable}.
Inputs via phono sockets with gain
controls, Outputs via screw clamp
terminals.

Output Power: 2 X 200W rms stereo
Gutput Power: 2 x 100W atereo
Signal/nolse 95dB

Freq Response: 20-30kHz

Input sensitivity:  150mV-3V ad)
Qutpul impedance:4 ohms

Damping factor: 180

Power: 14.4Vde 60A

Dims: 190x 434x50mm

Input impedance: Low level

20kchms

Output impedance: 4ohms

Power: 14.4Vdc 15A nom
Dims: 240x140x50mm

CAR RADIO CASSETTE
REF : w22P1 PRICE : £21.95
An excellent good quality low cost
Car system incorporating Cassette
Player wtth FM ST/FM/AM
change switch, Volume, Tone and
Balance tuningcontrols. Fast For-
ward and Eject Buttons and ad-
justable shafis.

Tape System: Capstan drive
Wow and Flutter: <0.35%
Distortion: <3%

Signal to Notse:  Better 45dB
Radio Freq: AM:530-1620kHz

FM:88-108miz
Signal to Nolse:  Better 45dB
Loudspkr Imped: 4ohms or 8chma
Power Regs:  11-16Volts
Dims: 178x120.5x43mm

TELEPHONE ORDERS WELCOME: 0273 203500 @ ACCESS/VISA/MASTERCARD/SWITCH ACCEPTED




4 x 120W CLASS “A*
AMPLIFIER

REF : BOOSN PRICE : £149.95
High power 4-channel! Class “A“
stereo In car amplifier capable of
delivering 4 x 120W or 2 x 240W In
bridge mode. Inputsdirect from the
speaker outputs of the car radio/
cassette or low level phono Inputs.
with front and rear level controls.
Addittonal bass boost (low gain)
switch gives an additional 10dB of
boost to the rear speakers when
used with the butlt in 75Hz / 150Hz

8" ROUND WOOFER

REF : LO32L PRICE: £37.99
An 8" high power woofer. foam
rubber edged cambric cone with
large hi flux magnet. Complete
with detachable grill.

Size: 8°

Impedance: 4ohm
Power nom: 125w
Music Power: 250W

Freq Response:  35Hz-3.5kHz
Resonant Freq:  350He

Output SPL: 90d8

Magnet Weight: 400z

Overall Weight:  3.9kg

Dims: 218idiaix 1 13mm

low pass fiter.

Output power 4x120W or 2 x
240W tbridged)

Signal/nolse: >90d4B

Freq Response: 10-50000Hz

Input sensittvity:
Input impedance:
High Level Input
Low level

Power:

Dims:

100mV-3V adj

100ohms
20kohms

14.4Vde 60A nom
400x240x50mm

10" HIGH PERFORMANCE
SUB WOOFER
REF : LO34G PRICE : £47.99

High power high quality woofer
for in car use. Rigid cambric
cone with foam surround. To-
tally enclosed rigid frame, Com-

2 x 200W CLASS “A"
AMPLIFIER

REF : BOOSM PRICE : £109,95
High power Class “A” stereo ampli-
fler capable of delivering 2 x 200W
or 400W in bridge mode. Inputs |
direct from the speaker outputs of
the car radio/cassette or low level

plete with detachable griil.

Size: 10°

Impedance: 4ohm

Power nom: 140w

Music Power: 280W

Freq Response: 33Hz- Ik Hz
Resonant Freq: 35Hz2

Output SPL: 92dB

Magnet Welght: 400z

Overall Weight:  3.9kg

Dims: 261(dlax138mm

phono inputs. with left and right

level controls.
Output power:

Signal/nolsc:
Freq Response:
Input sensitivity:
Input tmpedance:
High Level input
Low level

2RO stereo QL.08% THD
400w moac 0.2% THD
>80dB
10-50000Hz
100mV-aV adj

100chms
20kohms

Output impedance: 4chms

Damping Factor:

»180 {nto 4ohms

12" HIGH PERFORMANCE
SUB WOOFER

REF : LO37D PRICE : 257.99
High power high quality woofer
for in car use. Rigid basket to-
taily enclosed the hi flux magnet
assembly. Fitted with a strong
foam surround cambric cone with
a large 5Cmm voice call.

output from the car radio cassette

Dims:

Power: 14.4Vdc 43A nom Skzes 1Y
Dimas: 240x240x30mm Impedance: 4ohm
Pawer nom: 150w
Muslic Power: 300w
2 X 30W POWER BOOSTER Freq Response:  25Hz-3kHz
REF : BOO5JA PRICE : £10.95 e g Al T
¢ Compact 2 x 30W power booster 3‘;;?:: s‘:\f:ght- :g:f
taking the usual 7W two speaker Overall Weight: 5. 1kg

318idiaix172mm

and boosting # to a 30W per chan-

nel four speaker system.

Cutput Power: -30W per channel max
Freq Response: 20-21000Hz
Signal/noise ratio: Better than 46dB
Power: 11-16Vac 6A
Dims: 100x110%25mm

CAR STEREO RADIO
CASSETTE PLUS TWO
SPEAKERS

REF : W24P1 PRICE : £24.95
Yes, this must be one of the best

76W SHELF SPEAKERS
REF : BOOSE PRICE : £25.99
Hi Fi quality 3 way bass reflex
rear shelfl speakers. Unique de-
sign. gunmetal plastic with gold
trim. 75W maximum power han-
dling per cabinet.

Max Power: 75W

Freq resp: 80-18000Hz

Spkr sizes  3* woofer 2 mxd 17 rweeter
Impedance: 4ghm

Dims: 249x97x120mm

deals we have ever offered! You get
a brand new car stereo radio cas-
sette and two excellent speakers for
fust £24.95!

Thats less than most companies
charge for fittng!

CAR TWEETERS
REF : BOOST PRICE : £15.99 |
A patr ofhigh qualityin car tweeters
which can be flu sh or pod mounted.
Built in high bass flitering allows

40W SHELF SPEAKERS
REF : BOO9F PRICE : £11.95
Compact high guality double
cone rear shelf speakers. Unique
design. gunmetal plastic with
gold trim. 40W maximum power
handling per unit.

Max Power: 10w

Freq response: 10C-18000Hz
Speaker sizes 3" double cone
Impedance: 4ohm

Dims: 114x148x1 10min
Mounting Depth: 39mm

DO YOU RECEIVE OUR REGULAR NEWSLETTERS
AND BULLETINS?7?7?

ARE YOU ON OUR DATABASE -

direct connection across existing
car speakers.

Max power 40W

Freq Response: 3k-20kHz
Sensitivity 1W 1M: 33dB

Impedance: 4ohma

Dima: 75x60x50mm

If not, send n a written request and we will gladly add your name and address
to our malling Nst knmedlately. Be one of the first to know what's new in stock
- before 1t gets advertised nationally.

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 5QT WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 323077




200W SHELF SPEAKERS
REF : BOOSL PRICE : £49.95
Co-axial 3 way shelf mounting
speakers consisting of an 8° woofer
with mid range and tweeter mounted
on axis. These speakers feature a
very broad frequencyresponse. ideal

for digital systems. 200W max

power handling per speaker.

Max Power: 200W

Freq Response: 18-30000Hz

Speaker size: 8" woofer 2.5" mid
1.5" tweeter

Impedance: 4 ohms

Mounting Depth:  82mm

100w SUB BASS WITH
AMP

REF : BOO5SZ PRICE : £59.95
Compact self contained sub hass
system designed to fit into the
car's existing stereo speaker sys-
tem without any modification.

100W DOOR/SHELF
SPEAKERS

REF : BOC9 PRICE : £26.95

Hi Fi quality 3 way co-axtal flush
mounting speaker system.
Gunmetal with biack grill. 100W
max power handling per speaker.

Max Power. 100w

Freq Response:  60-20000Hz

Speaker Size: 6.5" wooler 2" mid
1° tweeter

Impedance: 4ohms

Mounting depth: 39mm

Speaker Type: 6.5" bass reflex

Qutput power: 100W max

Freq responsc: 40-200Hz

Input level: Low - 350mV
High- 2.5V

Power: 14Vde

Dima: 300x2 10290:inm

POWERTUBE

REF : B025 PRICE : £98.95
Powerful bass reflex sub bass tube
utllizing an 8 inch speaker de-
signed for Atting in the car boot
using the strap provided.

Nominal Power: 1 00W

Max Power: 200w

Freq Response:  80- 150+ 3dB
Sensitivity ] W 1m: 91dB
Impedance: 4ohms

Dima: 226ldiax495mm

85W DOOR/SHELF
SPEAKERS

REF : BOO9G PRICE : £18.95
Hi Fi quality 3 way co-axal flush
mounting speaker system.
Gunmetal with black grill. B85W
max power handling per speaker.

80W DOOR SPEAKERS
REF : BO20C PRICE : £12.85
Dual cone door mounting speak-
ers. Integral black mesh grill.
Max Power: 60W per speaker

Freq Response: ~ 80-18000Hz
Speaker Size: 8.5° dual cone
Impedance: 4 ohms

Mounting depth: 30mm

Max Power: 85w

Preq Response: 80-22G00Hz

Speaker Size: 4° woofer 1° mid
17 tweeter

Im 3 4ohms

Mounting depth:  43mm

1560W DOOR/SHELF

SPEAKERS

REF : BOOSM ,PRICE : £39.95

2 way co-axial flush mounting
speaker system. Gunmetal with
black grill. 150W max power han-

dling per speaker

Max Power: 150w

Freq Response:  60-20000Hz
Speaker Size: 8.3 woater 1.7 tweeter
Impedance: 4ohms

Mounting depth:  46mm

30W DOOR SPEAKERS
REF : BOZOD PRICE : £10.95
130mm DIN dual cone speakers
with black mesh grill.

Max Power: 30W per speaker
Freq Response: 120-18000Hz
Speaker Size: 5°

Impedance: 4 ohms
Mounting depth: 29mm

20W DOOR SPEAKERS
REF : BO2CE PRICE : £9.95
100mm DIN dual cone speakers
with black mesh grill.

Max Power: 20W per speaker
Freq Response: 120180001z
Speaker Size: 4

Impedance: 4 chms
Mounting depth: 29mm

120W SHELF SPEAKERS
REF : ROOSK PRICE : £36.95
Co-axijal 3 way shelfl mounting
speakers with a unique deflector
plate above the mid range and tweet-
ers to project the sound forward.
The rear panel contains a 12V bulb
for night {llumination.

Max Power 120W per speaker

Freq Response;  485-20000Hz

Speaker Size: 6.5" woofer 2° mid
1° twester

Impedance: 4 ohms

Mounting depth: 61mm

COMPONENT SPEAKER
SYSTEM

REF : B0O20 PRICE : £28.95

2 x 3 way component speaker
system comprising 2 x 8.5° woof-
ers. 2 x 4' mid range. 2 x 2.25°
tweeters and all leads. fliters and

dng screws.

Max Power: 60W /side

Freq Response: 60-20000Hz

Speaker Stzes: 6.9" woofers 4" mid
2.25" tweeters

Impedance: 4 ohms

120W SHELF SPEAKERS
REF : BOOSN PRICE : £44.98
Unjque design 3 air iink system.
shelf mounting speakers. The mid
range and tweeters fire upwards
and forwards whilst the bass
speaker fires forwards into the car
and downwards in to the boot to
enhance the lower frequencies.

Max Power 120W per speaker

Freq Response: 40-20000Hz

Speaker Size: 6.5 wooler 2.25"
mid 1.5" tweeter

Impedance: 4 ohms

Dima: 26 7x195x77mm

5" MARINE SPEAKERS
REF : B30l PRICE : £22.95
High quality co axtal speaker sys-
tem for use in marine environ-
menis. Molded in UV protected
plastic with mokied in magnet
assembly. Supplied with fixing
kit.

Max Power: 50W

Nom Power: 25W

Freq Response: 80-20000Hz
Speaker Size: " woufers 27 tweeter
Impedance: 4 ohms
Mounting Depth: 50mm

Overall dia: 184mm

TELEPHONE ORDERS WELCOME: 0273 203

500 ACCESS /VISA/MASTERCARD/BWITCH ACCEPTED




6.5" MARINE SPEAKERS
REF : B302 PRICE : £26.95
High quality co axial speaker sys-
tem for use in marine environments.
Molded in UV protected plastic with
molded in magnet assembly. Sup-

FADER CONTROL

REF : BO48B PRICE : £5.99

A compact pane] mounting fader
control for balancing car stereo
speakers. Thumbwheel control.
Black.

Pancl Cut Out:
Dims:

31 x 18mm
18x36x35mm

] . plied with fixing kit
" o Max Power: aow

L ,-Ak } Nom Power: 40w
Freq Reaponse:  60-20000Hz
Speaker Size: 6.5" woofers 2° tweeter
Impedance: 4 ohms
Mounting Depth: 56mm
Ovwverall dta: 185mm
STEREQ CROSSOVER
NETWORK

REF : BOOZ7 PRICE : £27.95
200W per channel stereo in car
crossover network for more sophts-
tcated systems. Each channel is
separated two ways into bass and
treble in additton a sub bass output
is provided for frequencies below
150Hz. Easy to mount black plastic
case.

12Vdc CAR FAN
REF : B0O47 PRICE : £4.99

A 12Vdc oscillating car fan with a
large suction cup for attaching
the fan to the dashboard. Fully
adjustable for tilt and angle. Sup-
piled with a 1.7m lead fitted with
a cligar lighter plug.

BATTERY ANALYSER/
MAP LIGHT

REF : BO34A PRICE : £4 .99
Plug in car battery charge ana-
lyser with bullt in two colour map
light. 3 LEDs indtcate the battery
level. Green or white fllumina-
tion. Flexible stem. Plugs directly
into a cigar lighter socket.

Type: 2 x 2 way

Max Power: 200W atereo
Crossover Freq:  8kHz 6dB/oct
Sub Woofer: 150H2
Impedance: 4ohm

Dunas: 240x155x55mm
STEREO CROSSOVER
NETWORK

REF : BOO7A PRICE : £221.95
200W per channel stereo tn car
crossover network for more sophis-

ticated systems. Each channel ts |

separated three ways into bass.
mid and treble. Easy tomount black

piastic case.

Type: 2 x 3 way

Max Power: 200W sterec
Crossover Freq:  800&3kHz 6dB/oct
Impedance: 4ohm

Dims: 200x 135x55mm

IMMERSION HEATER

REF : BO49 PRICE : 22.98

A handy mobile iImmersion heater
for boiling water soup etc, Plugs
into cigar Hghter socket. Lead 1m
length.

Power: 12vde 120w

CAR CIRCUIT BREAKER
REF : BOG6G PRICE : £21.95
A circuit breaker that provides cur-
rent protection for loads up to 70
amps.

BIO DEODORIZER

REF : BO47F PRICE : £15.99
A unique electronic bio deodorizer
utilizing a solid hlock bacteria
killing fragrance. gently wafted by
an internal fan. Battery powered.
Fragrance Blocks available,
Dims: 180x110x46mm
Power: 3 x Ccells

CAR RADIO /CASSETTE
SLIDE BRACKETS

REF : B035 PRICE : £6.95
Slide out mount. Al Metal. Mount-
ing hardware included. Enables
removal of unit from car simply by
sliding cut.

No wires to disconnect.

BIO DEODORIZER
FRAGRANCE

REF : BO47FA PRICE : £2.59
Lemon Fragrance Bio Deodorizer
Reflll

CD ADAPTERS

REF : BO35D PRICE : £8.99
Compact disc adaptor built into a
standard cassette, Designed to take
the headphore output from the CD
and feed it through the car cassette
piayer into the car hi-fi system. No
Power Required.

AIR PURIFIER AND
IONIZER

REF : BC47D PRICE : £11.75
Compact stylish tonizer with cov-
erage volume of 14m3. Idealfor in
car use.

DC lead provided AC adaptor pro-
vided.

Power: 9-15Vdc or 220240Vac
via adaptor
Dims: 160x95x4 3mm

CD ADAPTERS

REF : BOASE PRICE : £11.99
As BO35D but supplied with a plug
In 12Vac to 9Vdc PSU for the CD
player.

AIR PURIFIER AND
IONIZER

REF : BO47E PRICE : £9.95
Compact stylish fonizer with cov-
erage volume of 14m3. Designed
for car. bus. lorry use. Removes
unpleasant smells. Supplied with
double sided adhestve pad.
Power: 12Vdc 1.8W
Dims: 110x110x65mm

£££% SELL US YOUR OLD/UNWANTED/SURPLUS/EXCESS STOCK ££58

All types of goods considered from Amp Meters to Strobes, Computers to Computer Software. Components, Electrical
Accessorles.... The list is endless. Only requirement is a minimum quantity of 50 units of each item. Give us a call
TURN YOU MISTAKES INTO CASH - IMMEDIATELY ASK FOR: PURCHASING MANAGER 0273 203500

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 QT WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 323877



12Vdc TRAVEL KETTLE
REF : BO49A PRICE : £12.99
12Vdc kettle complete with mount-
ing stand, cup. cup holder. Plugs
directly into car cigar Ughter socket

for power.

Capacity: 0.5 pins [0.31trs)
Power: 12Vdc 9A 14Vac 11A
Dims: 143x125x1 I2mm
DC-DC CONVERTER

REF : BO34BA PRICE : £3.99
A plug in DC-DC Converter with
3.4.5.68,7.5.9.12V outputs at
800mA. Plugs directly into car
cigar lighter socket. Output via
polarity reversible 2 pin plug to a
spider plug.

Output Voltage:  8.4.5.6.7.5.9.12V
Output Current: 800mA max

Input Voltage: 12Vdc nominal
Weight: 100g

GROUND LOOP ISCLATOR
REF : BO70 PRICE : £8.88
Low level fitter designed to tsolate
the ground between the car radio
and the amplifier 1o prevent notse.
Dustortion:  »0.001%

Freq response: 40Hz - 32kHz
Input/output
impedance:
Dims:

10kohms
60x33mmidia)

BOOSTER ADAPTOR

REF : BO70A PRICE : £8.98
Converts high level output from car
radio /cassette to low level input for
in car amps. Provides ground loop
isolation.

Freq response: 40Hz-32kHz

Input impedance: 4ohms

Output impedance: 10kohms

Dima: 60x33{d1a) !
12V DC PAPST FAN ......coveieiinnnnnns EACH 10.00 10P33
12V UNIVERSAL SUPPLY KIT ........ 25.00 26P13
6 DIGIT COUNTER 12V DC OP ...... 2.00 2p342
IN CAR PSU 12V, CIG PLUG............ 5.00 . 5P167
PSU 750MA 3/4 5/6 2V DC ........... 5.00 5P197
PIEZO SIREN 12V DC 150mA......... 7.00 7P26

AUTO REVERSE RADIO/
CASSETTE PLAYER

REF : BOO2E PRICE : £74.88
DIN size auto reverse car radio/
cassette player with electronic PLL
tuning and digital clock with back-
up memory facility. LCD display
with 6 channel soft touch preset
stations on each of MW/LW/FM
bands (18 total). Volume. bass. tre-
ble and balance controls. Mono/
stereo, frequency/time, radio band

controls and detatchable control
kevpad for security. CD input
socket.

Output Power: 25W per channel max.
Frequency Range:

LW: 144-280kHz

MW: 550-1600kHz

FM: 87.5-108MHz

Frequency Responses 100-10.000Hz
Power: 13.8Vde

and seek switches. Mumination of

DO YOU RECEIVE OUR REGULAR NEWSLETTERS
AND BULLETINS???
ARE YOU ON OUR DATABASE -

If not. send in a written request and we will gladly add your name and
address to our mailing list immediately. Be one of the first to know what's
new in stock - before it gets advertised nationally.

Well balanced 100W soldering
gun. Complete Rit containing
soldering gun. spare kip.solder
paste and Tux cored sokder.

Rel : YOSIN Price : £9.95

Microprocessor controlled
complete with manual allows
six changes per day Monday
to Friday and four per day
Saturday and Sunday. Summer
and Winter schedules.
temperature and timings are
user programmable. with
manual overide. Changeover
contacts rated at 8 amps - 240
volts.

Rel : F455N Price : £49.95

-

PHILIPS AAA 1.5V
ALKALINE BATTERY PACK
PACKET OF 4

REMCTES
WALKMANS
CAMERAS
E1C, ETC, ETC

FAMOUS BRAND AAA BATTERIES

IDEAL FOR:

REF: BD304 PRICE§1.00

COMMODORE 64 COMPUTESR

Commodore 64 Home Computer System, Excellent low
cost computer for all your business, household and lejsure
computerised activities. YOU CAN EVEN LEARN TO
PROGRAM IN BASIC ON THIS NEAT LITTLE NUMBERI!

Features: eWEE Ry, |
L

64K Memory $ £42.99

Lots of Colours (18) .. Py
Sound Yagunt

Music and special effects possible
Complete with Power Supply Unit

REF: 43P99

o
k)

64 DATA RECORDER

The Commodore 1530 Datassette unit is a device for storing and
recalling computer programs on ordinary casseite tapes. It can
be used for saving programs you have written and wat to recall
for later use. [t can also be used to read pre-recorded programs
that you have purchased.

R ok ."0‘
'-'. £19.99 5
®aan wet
REF: 20P2

TELEPHONE ORDERS WELCOME; 0273 203500 ACCESS/VISA/MASTERCARD/SWITCH ACCEPTED



BATTERIES, BOXES & BULBS

RECHARGEABLE LEAD ACID BATTERIES ABS PROJECT BOXES IN BLACK PLASTIC
A range of rechargeable lead acid batteries suitable for high cyclic and| ABS PROJECT BOX 90x50@5mum ............ 1.00 CD25
standby applications. Constructed In sealed. rectangular high impact! ABS PROJECT BOX 110x56x20mm .. X 1.00 CD26B
plastic cases with 5mmm spade connections. ABS PROJECT BOX 100x75x40mm ..... 1.00 CD2Z7A
ABS PROJECT BOX 150x100x55mm ... 2.00 2p341
ABS PROJECT BOX 165x119x75mm 3.00 3P49
ABS PROJECT BOXES WITH ANODISED ALUMINIUM TOP
| PANELS
12V 1.2Ah 94x41x60mm 0.54kg REF : POE3A PRICE : £10.95 | ABS PROJECT BOX 90x45x30mm ............... EACH  2.00 2P410
12V 6Ah 180x65x09mm 2.60kg REF : PO1SB PRICE : £17.99 Anss,gumc: gg; ggﬂg;:g;:; Egﬁ ggg g:;:g
12V 1.8Ah 177x34x60mmo0.06kg REF : PO13C PRICE : £11.95 'B‘EOSXES: P[ASJE:TIC WITH SCREW ON LID
BATTERY CHARGER PROJECT BOX 218x130x85mm .., ~ 4.00 4P7
REF : POl11D PRICE T 268.99 PROJECT BOX 220x157x65mm ................. 4.00 4P8
Unitversal NiCad Battery charger | ALUMINIUM 2 PIECE CASES COVERED IN PROTECTIVE
Capable of charging up to 4 x 1.5V 555 ILM40x25
cells and 2 x PP3 at one time. X i 5111 R A S i (W T EACH 1.00 CD410
Inpute Voltage:  220/240Vac 50Hz 105x125x35mm ... EACH 3.00 3pP41]
Charge Current:  130mA max {1.5V) 155x105x45mm; ...... EACH 4.00 4P152
e’ s A 175x125X45mm ... EACH 5.00 5P211
Charge time: See Instructions
Charges: AAA.AA.C.D,PP3
Dims: 181x89x5tmm
-~ 1.00 CD10
BATTERY CHARGER 2.5V 200MA MES BULBS ..... g 1.00” CD11A
3.5V 300MA MES BULBS ........................ PKT8 1.00 CDI12
REF : PO11M PRICE : £16.99
A deluxe untversal charger which | 8-0Y 80MA MES BULBS ..................... PKT8 1.00 C€D13
accepts AAA. AA. C, D. N & pp3 | 12V 80MA MES BULBS 1.00 CD14
cells. Batteries can be charged | 24V 80MA MES BULBS 1.00 BD694
singly or in groups. BATTEN HOLDER FOR MES BULBS ....... 1.00 BD8SS
Inpute Voltage:  220/240Vac 60Hz AMBER INDICATORS/NEONS ................ 1.00 BDI179
2 o] Aoz 1e Mt AMBER INDICATORS/NEONS ROUND ...PKT6  1.00 BDI80
o2 1.5kg PIR O/D MOTION SENSOR BULB ......... .PKT2 12.00 12P43
FAST CHARGER 'lth gmm RED llﬁg Pyl e N M—— 4;% 1434Dp8193
::;i(f Pou(:(m:mcr: kD 5mm GREEN LED........... 1.00 BD894
PratS iy oo s e Smm CREEN LED .. 54.00 54P1
e Smm YELLOW LED .. PKTIO 1.00 CD5
Disc e e peevents avereharge | o m YELLOW LED 64.00 64P1
Power: 220/240Vac 50Hz 3mm RED LED .........cccccciininnnnn 1.00 CD4
Charge Time: 4 hours 3mm RED LED .............., L R L 44.00 44P2
Charges: AAAAAC.D.PP3 3mm GREEN LED.. 1.00 CD6
3mm GREEN LED.......... REE | AT L1000 54.00 54P2
BATTERY CHARGER 3mm YELLOW LED ...... Twekicwmiy PKTI0 1.00 CD7
REF : PO11B PRICE : £6.99 3mm YELLOW LED ...................... e 1000 64.00 64P2
Compact NiCad Battery charger. | g RED FLASH LED 9-12VDC ... PKT4  2.00 2P335
ﬁ;% g Ch“’g‘“g current ““l‘h 5mm GREEN FLASH LED 9.12V DC .......PKT4  2.00 2P336
hom:‘d‘c‘"‘"s‘ harge time 613 | g 'm RED FLASH LED 9.12VDC........ PKT2  2.00 2P337
Inpute Voliage:  220/240Vac SOMHz 8mm GREEN FLASH LED 9-12V DC ....... PKT2Z  2.00 2P338
Charge Current:  32-72mA 1.00 BD611
g::rrse time: 6-14 hours LED BUMPER PACK 100................coun.... PKT100 5.00 X5P4
ges: 4xXAA Or 4XAAA
BEE bp~Seeacy NEON INDICATORS 240V,
. sq. front. 10mm dia. panel mount ........... PKT10 1.00 X1P35
; *] i TWIN NEON INDICATORS
R T 25mm sq. red/green 240V ...................... PKTS  1.00 XI1P51
AAA NICAD BATTERY PACK (EX EQUIP)

AA SIZE BATTERY PACK 1.2V 500mAH
AANICAD BATTERY 1.2V 500mAH

C SIZENICAD BATTERY ) 2V 1.2AH.

D SIZE NICAD BATTERY 1.2V 1.2AH

PP3 9V NICAD BATTERY 8.4V 1} 0mAH
SEALED LEAD ACID BATTERY 12V 38Ah
Heavy duty waterproaf batteries extremely
heavy 15kg each 195x165x160mm.

SEALED LEAD ACID BATTERY12V 2Ah . ..

PKT10 4.00 4pP92
.PKTIO  10.00 10P12S
PKT4 400 4P44
PKT2 400 4pP73

. PKT4 900 9P12
. EACH 6.00 6P26V
EACH 46.00  46P3

5 CELL NICAD CHARGER STANDBY PCB
Board iIncluding 5 x AA Nicads. fast and trickle charge
facility. c/o relay. Now supplied with circuit diagram &
connection detalls courtesy Mr Briggs of Wilmslow One
useful feature of this charger 1s that after a power falture

should the battery voltage be below a set value an LED glows

200x25x60mm to indicate high charge rate dropping when set value is
CALCULATE & BUTTON CELLS MIXED _. PKT10 1.00 CD210 reached. Dims: 150x80mm

BATTERY HOLDER FOR 6 D CELLS EACH 1.00 BD286 Price: £2 9% Ref : YIP2 Qty : Each
BATTERY HOLDER FOR 2D CELLS ....... ... . PKT2 1.00 BD287

BATTERY CONNECTORS PP3 & LEADS, . PKTS 1.00  BD759 Price: §9.99 Ref : Y10P3 Qty : Pkt 4
TRANSFORMER TYPE NICAD CHARGER . PKT2 1.00 BD385

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 5QT WE BUY SURPLUS STOCK: TFL: 0273 203800 FAX: 0273 323077




Below is the full list of books we currently stock. The category list isinr

alphabetical order for easy reference.

CATEGORY

6502

68000
ACCOUSTIC
AERIALS
AERIALS
AERIALS
RADIO
RADIO

AMI PRO3
AMPLIFIER
AMPLIFIER
ANTENNA
ANTENNA
ANTENNA
ATARI ST
ATOMS
AUDIO
BATTERIES
BBC

BBC
CIRCUIT
CIRCUIT
CIRCUITS
CIRCUITS
CIRCUITS
CIRCUITS
CIRCUITS
CIRCUITS
CIRCUITS
CIRCUITS
CIRCUITS
CIRCUITS
COIL
COMMS
COMPONENTS
COMPUTER
COMPUTER
COMPUTER
CRYSTAL
D-BASE
DIGITAL ELEC
DIGITAL ICs
DTP
ELECTRICITY

BOOK TITLE

AN INTRODUCTION TO 6502 MACHINE CODE

AN INTRODUCTION INTO 68000 ASSEMBLY LANGUAGE
ACCOUSTIC FEEDBACK AND HOW TO AVOID IT
25 SIMPLE TROPICAL AND MW BAND AERIALS
25 INDOOR AND WINDOW AERIALS

25 SIMPLE AMATEUR BAND AERIALS

SETTING UP AN AMATEUR RADIO STATION

AN INTRODUCTION INTO AMATEUR RADIO

A CONCISE INTRODUCTION TO AMIPRO 3

HIGH POWER AUDIO AMPLIFIER CONSTRUCTION
AUDIO AMPLIFIER CONSTRUCTION
EXPERIMENTAL ANTENNA TOPICS

AN INTRODUCTION INTO ANTENNA THEORY
ANTENNA's FOR VHF AND UHF

MUSICAL APPLICATIONS FOR THE ATARI ST
FROM ATOMNS TO AMPERES

AUDIO

MY FIRST BATTERIES AND MAGNETS

BBC BASIC 86 ON PC’s BOOK 2

BBC BASIC ON PC’s BOOK 1

CIRCUIT SOURCE BOOK 2

CIRCUIT SOURCE BOOK 1

MICRO INTERFACING CIRCUITS BOOK 2

MICRO INTERFACING CIRCUITS BOOK 1
POPULAR CIRCUITS BOOK1

ELECTRONIC CIRCUITS FOR ROBOTS
ELECTRONIC SECURITY CIRCUITS

50 SIMPLE LED CIRCUITS BOOK 2

PREAMPLIFIER AND FILTER CIRCUITS

50 CIRCUITS GERMANIUM & SILICON DIODES

30 SIMPLE LED CIRCUITS BOOK |

POPULAR CIRCUITS BOCK2

COIL DESIGN AND CONSTRUCTION MANUAL

AN INTRODUCTION INTO COMPUTER COMMUNICATIONS
A BEGINNERS GUIDE TO MODERN ELEC COMPONENTS
HOW TO CHOOSE A SMALL BUSINESS COMPUTER
COMPUTER HOBBYISTS HANDBOOK

COMPUTER TERMINOLOGY EXPLAINED
CRYSTAL SET CONSTRUCTION

A CONCISE INTRODUCTION TO D-BASE
PRACTICAL DIGITAL ELECTRONICS

A BEGINNERS GUIDE TO TTL DIGITAL ICs

AN INTRODUCTION TO DESK TOP PUBLISHING
EYEWITNESS SCIENCE ELECTRICITY

PRICE REF
£2.95 BP147
£2.95 BP184
£3.95 BP310
£1.75 BP145
£1.75 BP136
£1.95 BP125
£3.95 BP300
£3.50 BP257
£4.95 BP306
£3.95 BP277
£2.95 BP122
£3.50 BP278
£295 BP198
£3.95 BP301
£5.95 BP246
£3.50 BP254
£3.95 BP11!
£6.99 8958
£3.95 BP244
£3.95 BP243
£4.95 BP322
£4.95 BP321
£2.75 BPI3}
£2.75 BP130
£2.95 BP80
£2.95 BP179
£2.95 BP56
£1.95 BPE7
£3.95 BP309
£1.95 BP36
£1.95 BP42
£2.95 BPOR
£2.50 BP160
£2.95 BPIT?
£3.95 BP285
£4.95 BP323
£5.95 BP251
£1.95 BPl48
£1.75 BP92
£3.95 BP263
£6.95 CF2
£4.95 BP332
£5.95 BP269
£9.99 9040

TELEPHONE ORDERS WELCOME: 0272 203300 ACCESS /VISA/MASTERCARD/SWITCH ACCEPTED




CATEGORY

ELETROMAGS
ELECTRONIC
ELECTRONIC
ELECTRONIC
ELECTRONIC
ELECTRONIC
ELECTRONIC
ELECTRONIC
ELECTRONICS
ELECTRONICS
EXCE
EXPERIMENTS
FILTERS
FORCE/MOTION
GEM

ICs

LIGHT

LOGO

LOTUS 1-2-3
LOTUS 1-2-3
LOTUS 1-2-3
LOTUS 1-2-3
LOUD

LOUD

LOUD

MAC SYSTEM
MATTER
MICRO
MICROSOFT
MICROWAVES
MIDI

MS DOS

MS DOS

MS DOS

MS DOS
MULTIMETER
MULTIMETER
OP AMPS
0S8-2
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PC

PC

PC

PC's

PC’s

PC's

PCB’s

POWER
PRE-BASIC
PRE-COMP
PROGRAM
PROGRAM
PROJECTS
PROJECTS
PROJECTS
PROJECTS
PROJECTS
PROJECTS
PROJECTS
PROJECTS

PROJECTS
PROJECTS
PROJECTS
PROJECTS
PROJECTS
PROJECTS
PROJECTS
PROJECTS
PROJECTS
PROJECTS

BOOK TITLE

AN INTRODUCTION ELECTROMAGNETIC WAVE
ELECTRONIC MODULES/SYSTEMS FOR BEGINNERS
A REFERENCE GUIDE BASIC ELECTRONIC TERMS
ELECTRONIC CALCULATIONS AND FORMULAE
ELECTRONIC HOBBYISTS HANDBOOK

A REFERENCE GUIDE TO PRACTICAL ELEC TERMS
PRACTICAL ELECTRONIC SENSORS

PRACTICAL ELECTRONIC DESIGN DATA
PRACTICAL ELECTRONICS CALCULATIONS/FORMULAE
ELECTRONICS BUILD AND LEARN

A CONCISE INTRODUCTION TO EXEL

PRACTICAL COMPUTER EXPERIMENTS
PRACTICAL ELECTRONIC FILTERS

EYEWITNESS SCIENCE FORCE AND MOTION

A CONCISE INTRODUCTION TO GEM

A BEGINNERS GUIDE TO CMOS DIGITAL ICs
EYEWITNESS SCIENCE LIGHT

LOGO FOR BEGINNERS

CONCISE USERS GUIDE - LOTUS 123 RELEASE 2.4
CONCISE USERS GUIDE - LOTUS 123 RELEASE 3.4
CONCISE INTRODUCTION TO LOTUS 1-2-3

A CONCISE USERS GUIDE TO LOTUS 123-R. 3.1
AN INTRO TO LOUDSPEAKER ENCLOSURE DESIGN
LOUDSPEAKERS FOR MUSICIANS

PUBLIC ADDRESS LOUDSPEAKER SYSTEMS

A CONCISE INTRO TO THE MAC SYSTEM & FINDER
EYEWITNESS SCIENCE MATTER

TOWERS INTERNATIONAL MICROPROCESSOR SLC
A CONCISE INTRO MICROSOFT WORKS (REVISED)
AN INTRODUCTION INTO MICROWAVES

A BEGINNERS GUIDE TO MIDI

A CONCISE ADVANCED USERS GUIDE TO MS-DOS
A CONCISE USERS GUIDE TO MC DOS §

A CONCISE INTRODUCTION TO MS-DOS

MAKING MS DOS WORK FOR YOU

GETTING THE MOST FROM YOUR MULTIMETER
MORE ADVANCED USES OF THE MULTIMETER
HOW TO USE OP AMPS

A CONCISE INTRODUCTION TO OS-2

BASIC AND LOGO IN PARALLEL

BASIC AND FORTH IN PARALLEL

BASIC AND PASCAL IN PARALLEL

BASIC AND FORTRAN IN PARALLEL
UNDERSTANDING PC SPECIFICATIONS

GETTING THE MOST FROM YOUR PC's HARD DISC
UNDERSTANDING PC SOFTWARE

AN INTRODUCTION TO AMSTRAD PC’s
INTERFACING PC's AND COMPATABLES
UPGRADING/REPAIRING PCS & COMPATABLES
HOW TO DESIGN AND MAKE YOUR OWN PCB's
ELECTRONIC POWER SUPPLY HANDBOOK

THE PRE-BASIC BOOK

THE PRE-COMPUTER BOOK

LEARNING TO PROGRAM IN C

PROGRAMMING IN FORTRAN 77

ADVANCED ELECTRONIC SECURITY PROJECTS
HOW TO GET YOUR ELECTRONIC PROJECTS WORKING
MODEL RAILWAY PROJECTS

MAGIC ELECTRONIC PROJECTS

ADVANCED MIDI PROJECTS

DIGITAL IC PROJECTS

POPULAR ELECTRONIC PROJECTS

EASY ADD ON PROJECTS FOR AMSTRAD CPC.

464, 664, 6128 AND MSX COMPUTERS
ELECTRONIC MUSIC LEARNING PROJECTS
ELECTRONIC PROJECTS FOR CARS AND BOATS
AUDIO PROJECTS

ELECTRONIC MUSIC PROJECTS

50 FET PROJECTS

50 PROJECTS USING RELAYS SCR's AND TRIACS
POWER SUPPLY PROJECTS

30 SOLDERLESS BREADBOARD PROJECTS BOOK 1
DIGITAL AUDIO PROJECTS

IC PROJECTS FOR BEGINNERS

PRICE REF
£4.95 BP315
£3.95 BP266
£5.95 BP286
£4.95 BP144
£4.95 BP233
£5.95 BP287
£4.95 BP273
£4.95 BP316
£3.95 BP53
£5.95 CP13
£3.95 BP279
£1.75 BP78
£4.95 BP299
£9.99 9067
£2.95 BP230
£4.95 BP333
£9.99 9059
£2.95 BP193
£4.95 BP330
£5.95 BP336
£3.95 BP261
£3.95 BP302
£2.95 BP256
£3.95 BP297
£3.98 BP292
£3.95 BP29%
£3.99 9075
£1498 CF12
£4.95 BP294
£3.95 BP3i2
£4.95 BP331
£3.95 BP264
£4.95 BP318
£2.95 BP232
£4.95 BP319
£2.95 BP239
£2.95 BP265
£2.95 BP28
£2.95 BP260
£2.95 BP196
£1.95 BP138
£1.50 BP126
£1.95 BP137
£3.95 BP282
£3.95 BP2so
£4.95 BP303
£5.95 BP197
£3.9% BP272
£4.95 BP271
£2.50 BP121
£7.95 CF3
£2.95 BP146
£1.95 BP11S
£4.95 BP258
£4.95 BP250
£2.95 BP19¢
£2.95 BP110
£2.95 BP95
£4.95 BP334
£2.95 BP247
£1.95 BP84
£2.50 BP49
£29% BP171
£4.95 BP329
£1.95 BP94
£2.50 BP90
£2.95 BP74
£2.95 BP39
£2.95 BP37
£2.50 BP76
£2.95 BP107
£2.95 BP245
£1.95 BP97
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CATEGORY BOOK TITLE PRICE REF
PROJECTS POPULAR ELECTRONIC PROJECTS £2.50 BP126
PROJECTS ELECTRONIC PROJECTS FOR BEGINNERS £1.95 BP48
PROJECTS ADVANCED POWER SUPPLY PROJECTS £2.95 BP192
PROJECTS ELECTRONIC PROJECTS FOR YOUR PC £3.95 BP320
PROJECTS 555 TIMER PROJECTS BOOK £2.95 BP44
PROJECTS MIDI PROJECTS £2.95 BP182
PROJECTS AERIAL PROJECTS £2.50 BP10S
PROJECTS BEGINNERS GUIDE TO BUILDING PROJECTS £1.95 BP227
PROJECTS PROJECTS FOR RADIO AMATEURS AND SWL's £3.95 BP304
QUARK A CONCISE INTRODUCTION TO QUARKXPRESS £4.95 BP307
QUATTRO A CONCISE INTRODUCTION TO QUATTRO PRO £4.95 BP314
QUICKBASIC PROGRAMMING IN QUICKBASIC £4.95 BP284
RADIO AN INTRODUCTION VHF/UHF RADIO AMATEURS £3.50 BP281
RADIO WAVE AN INTRODUCTION RADIO WAVE PROPOGATION £3.95 BP293
RADIO INTERNATIONAL RADIO STATIONS GUIDE £5.95 BP25$
RADIO & TV THE SETMAKERS £1495 SETMAKERS
REMOTE REMOTE CONTROLS HANDBOOK £3.95 BP240
RESISTOR RESISTOR SELECTION HANDBOOK £0.60 BP28
SAGE SAGE EXPLAINED £5.95 BP328
SAGE A CONCISE INTRODUCTION TO SAGE £3.95 BP313
SATELLITE THE ELECTRONICS OF SATELLITE COMMS £4.95 BP326
SATELLITES AN INTRO TO AMATEUR COMMUNICATION SATELLITES £3.95 BP290
SCANNERS AN INTRODUCTION INTO SCANNERS & SCANNING £4.95 BP311
SHORTWAVE SIMPLE SHORTWAVE RECEIVER CONSTRUCTION £3.95 BP275
SHORTWAVE SIMPLE SHORTWAVE BROADCAST AERIALS £1.95 BP132
SHORTWAVE ADVANCED SW RECEIVER CONSTRUCTION £3.95 BP276
SMARTWARE A CONCISE INTRODUCTION INTO SMARTWARE 1l £4.95 BP283
SOLDERING THE ART OF SOLDERING £3.95 BP324
STATIONS THE WORLDS BROADCASTING STNS £12.95 CFa
L LW, SW,MW FM, TV
SUPERCALC A CONCISE INTRODUCTION TO SUPERCALC £3.9% BP274
SYMPHONY A CONCISE INTRODUTION TO SYMPHONY £3.95 BP270
TEST EQUIP MORE ADVANCED TEST EQUIPMENT CONSTRUCTION £3.50 BP249
TEST EQUIP HOW TO USE OSCILLOSCOPES & OTHER TEST EQUIP £3.50 BP267
TEST EQUIP TEST EQUIPMENT CONSTRUCTION £2.95 BP248 S
TIMING PRACTICAL ELECTRONIC TIMING £4.95 BP317
TRANSISTOR INTERNATIONAL TRANSISTOR EQUIVALENTS £3.95 BP8&5
TRANSISTOR TOWERS INTERNATIONAL TRANSTR SELECTOR GUIDE £20.00 20P32
TV DX TV DXers HANDBOOK £5.95 BP176
UNIX AN INTRODUCTION INTO UNIX £295 BP259
VENTURA A CONCISE INTRODUCTION TO VENTURA £3.95 BP2S1
VERO BOARD MINI MATRIX (VERO) BOARD PROJECTS £2.50 BP99
WINDOWS A CONCISE INTRODUTION TO WINDOWS 3 £3.95 BP288
WINDOWS A CONCISE USERS GUIDE TO WINDOWS 3.1 £4.95 BP325
WINDOWS LEARN CAD WITH AUTOSKETCH FOR WINDOWS £5.95 BP305
WINDOWS A CONCISE INTRO WORDPERFECT 5.2 WINDOWS £5.95 BP339
WINDOWS A CONCISE INTRODUCTION WORD FOR WINDOWS £5.95 BP338
WINDOWS A CONCISE INTRO MICROSOFT WORKS WINDOWS £5.95 BP343
WORD PERF WORD PERFECT 6 EXPLAINED £5.95 BP351
WORD 5.1 A CONCISE INTRO TO WORD 5.1 ON THE MACINTOSH £5.95 BP308
WORD PROC WORD PROCESSING ON THE 8256 & 8512 £5.95 BP187
WORD PERF A CONCISE INTRODUCTION TO WORD PERFECT £3.95 BP262
Z80 A 280 WORKSHOP MANUAL £395 BP112
S, e
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CABLE TIES, CAPACITORS, CLOCKS, COILS,
CRYSTALS, COUNTERS & CONNECTORS

75mm X 2.4mm NYLON WHITE CABLETIES 100 £).00 BD863 CLOCK RADIO standard untt with LED
75mm x 2.4mm NYLON WHITE CABLE TIES 1000 £5.00 5P181 display - mains. AM/FM EACH £10.00 10P3J
142mm x 3.2mm NYLON WHITE CABLE TIES 100 £3.00 3P1C4 2 HOUR TIME SWITCH CLOCK EACH £2.00 2P89
142mm x 3. 2mm NYLON WHITE CABLE TIES 1000 £14.00 14P6 LED ALARM CLOCK standard unit
385mm x Smm NYLON WHITE CABLE TIES 100 £10.00 10P97 with LED display- mains EACH £5.00 Bb5P3
CABLE TIE BASES 21 x 21mm SELF ADHES 100 £5.00 5P182 ELECTRIC COOKER CLOCK MAINS OP EACH £1.00 BD211
CABLE TIE BASES 28 x 28mm SELF ADHES 100 £7.00 7P25 AMSTRAD CT! clock/radio AM/FM /LW EACH £6.00 T6P1
CABLE TIE GUN. TENSIONS THEN CUTS TIE. 1 £6.00 6P38
SPIRAL CABLE WRAP FOR 6-50mm BUNDLES 10M  £2.00 2P329
SPIRAL CABLE WRAP FOR 12-70mm BUNDLES 10M  £4.00  4P74 : SO RR
FEET CAR IGNITICN COIL - 1 £6.00  Q6P2
HIFI FEET 1 £11.95 Al81D COIL WINDING MACHINE 1 £5.00 TS5P4
20mm SQUARE SELF ADKESIVE FEET 8 £1.00 BD891 465KC I/F TRANSFORMERS
12.5mm SQUARE SELF ADHESIVE FEET 12 £1.00 BD892 1/2° x 11/2" HIGH 4 £1.60 BD40
CAPACITOR PACKS
MIXED PACK ELECTROLYTIC CAPS 40  £200 2p2s7 | SCOTCH LOCK CONNECTORS 1 £6.00  6P55
MIXED PACK NON ELECTROLYTIC CAPS 100  £3.00  3P412 12 WAY 5A CONNECTOR STR 4 £1.00 BDI58
MIXED PACK CERAMIC CAPACITORS 100 $400  4P153 (lzf)nw;ég?'gn ey 3 51,00 HEE
fogﬁ:ggvngﬂmc 2 £1.00 Bp43g | *uum BANANA PLUG RED . SUAESh AN
4mm BANANA PLUG BLACK 4 £1.00 BD954
i gl ikl 4 £1.00 = BD#MO | Lo RANANA SOCKET RED 4 £1.00 BD95S
JSOFE A ORRAVIC 1o D0 Bl s AR A i T BTACR 4 £1.00 BDO56
100PF 8KV CERAMIC 5 100771 BIMSER 1§ o T et :
Z":}f :C?T%mg 10. . £1.0000 BBMB | o BLACK o D) 1 %56 S r
BNC 50 OHM PLUG 3 £2.00 2P311a
8UF 440V 97 x 45 mm 1 £1.00  BD632 | Soioporie 1 £1.00 BDS57
1UF 440V 48 x 38 mm 2 £1.00  BDB33A | 5 ax PLUG (TV TYPE) 5 £1.00.. BDUSS
CAPACITORS ELECTROLYTIC CO-AX SOCKEY (TV TYPE) 2 £1.00 BD959
4.700UF 25V AXIAL 4 £1,00 BD6:3 2.5mm JACK PLUG 5 £1.00 BD960
1.000UF 25V RADIAL 5 £1.00  CD32A | 35mm JACK PLUG 3 £1.00 BD961
470UF 25V RADIAL 6 £1.00  CD3IA | 35mm MONO JACK SOCKETS. 8 £1.00 BD697
220UF 25V RADIAL 10 £1.00 CD30A CHASSIS MOUNT BNC SOCKET.
100UF 25V RADIAL 12 £1.00 CD29A (4 HOLE) 2 £1.00 BD851
47UF 25V RADIAL 15 £1.00 CD28A 9 WAY D TYPE MALE SOLDER
22UF 25V RADIAL 20 £1.00 CD27A GOLD PLATED 3 £1.00 BD941
10UF 25V RADIAL 20 £1.00 CD26A 9 WAY D TYPE FEMALE
73.000uf 15V ELECTROLYTIC 105x75mm 2 £2.00 X2P7 SCLDER GOLD PLATED 3 £1.00 BD942
CAPACITORS VARIABLE PLASTIC HGOD FOR
AIR SPACED 2 GANG 1/4" SPINDLE 365pf 2 £1.00 BD6 9 WAY ADAPTOR 3 £1.00 BD943
Solid di-electric AM/FM Sections.2 Gang = 2 £1.00 BD37 15 WAY D TYPE MALE
. —1 SOLDER GOLD PLATED 2 £2.00 BD944
15 WAY D TYPE FEMALE
SOLDER GOLD PLATED 2 £2.00 BD945
7 DIGIT 24V COUNTER 1 £2.00 2P267 PLASTIC HOOD
6 DIGIT COUNTER 12V DC OPERATION 1 £2.00 2P342 FOR 15 WAY CONNECTOR 2 £1.00 BD947
REQUENCY COUNTER 25 WAY D TYPE
: pe it MALE SOLDER GOLD PLATED 3 £2.00 2P306
4 25 WAY D TYPE
1000 KHZ CRYSTAL 1 £1.00 BD866 | FEMALE SOLDER. GOLD PLTD 3 £2.00 2P307
QUARTZ XTAL 3.570MHz 5 £1.00 XIPa3 PLASTIC HOOD
XTAL OSCILLATOR MODULE FOR 25 WAY ADAPTOR 3 £2.00 2P308
25.173MHz 20x12x5mm 2 £1.00 X1pad XLR 3 PIN INLINE
r e —— = = METAL PLUG. LATCHING 1 £2.00 2P354
XLR 3 PIN INLINE METAL
TALKING CLOCK | s e
BNC CHASSIS PLUG 4 £1.00 XI1P23
SPIRE CLIPS
A travelling LCD alarm clock which tncor- takes upto Smm self tapper n M) s Ly

porates a talking facility to let you know
what time it is even in the dark! Has both
24 or 12 hour format. hour report facility,
alarm function with a choice of 2 different
alarm sounds, either Beep or Cockcrow.
REF : 14P200 PRICE : £14.00

********DC SCKETS********

REF : V1P5 PRICE : 1.00
PKT 10
Chassis mount standard DC power socket
(switched so as to disconnect battery etc)

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 5QT @ WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 323077




COMPUTERS & ACCESSORIES

COMMODORE 64 COMPUTER - Working units,
tdeal for household, business or lelsure, mmpkte

386SX-33 SYSTEM

3865X-33 Motherboard 82.80

DISC MOUNTING KIT5.250R 358 ........oocovcinvinnnns . 5.00

withPSU and Manual. ...........co.......... veenerienes EACH 4099  W50P1
3865X-33 SYSTEM Complete build yoursclf Case 51.60
386 Machine. Total System..................... ot EACH 56551  BPC/386 2MB Ram 65.00
486DX-33 SYSTEM Complete build yoursclf 42MB Hard Drive 99.00
486 Machine. Total System.................. .EACH  927.74 BPC/486 512K SVGA Card 31.20
See column opposite for more detalls. 3.5" FDD a2 34
L L R Multi I/O Card 11.00
3" AMSTRAD DISC DRIVES S5 EMEIS7 ... "EACH _ 30.00 SVGA Colour Monltor i
3.5 CUSTOMER RETURNED DRIVES .................. . EACH 7.00 102 Key Keyboard 18,60
3.5 DISC DRIVE & CONVERSION KIT BBC .. EACH 9.00 :
3.5 1.44MB DISC DRIVE . wrioih .EACH 33.00 S AR e T b et
5.25" 1.2 MB DISC DRIVE .. S SEMENTEACH 39.00 Bulld Fee (i required) 42.00
5.25* CUSTOMER RETURNED DRIVES . .EACH 7.00 .
5.25* 360K DISC DRIVE ..........ccocvonrne 8.99 i e e

486DX-33 SYSTEM

10MB TANDON HARD DRIVE MFM /TM252 "25.00

3 BUTTON SERIAL MOUSE 3.5" SOFTWARE

42MB IDE HARD DRIVE - 17MS ._............... : 99.00 gl
89MB IDE HARD DRIVE - 15MS5 .........e....conecoe... EACH 166,00 A AL (G e a0
130MB IDE HARD DRIVE - 15MS _EACH 21500 BPC/DD03 Case 51.60
v 2MB Ram 65.00
89MRB Hard Drive 166.00
512K SVGA Card 31.20
WG 1 AR MIDRTTTOR.. o s s 15 o 5 e o EACH 4900  49P1 3.5" FDD 32.34
CTM644 COLOUR MONITOR roe nvutr RErvRBnsED .......... EACH 79.00 V79Pa Car
SVGA 14" MONO 28dp .......... v s EACH 90.00  BPC/MO1 i A G 1100
SVGA 14* COLOUR .39dp ... _EACH 17800  BPC/MO2 SVGA Colour Monitor 174.00
SVGA 14" COLOUR .28dp EACH  206.00 BPC/MO3 102 Key Keyboard 18.60
PHILIPS 9* MONO MONITOR - Uncased EACH 2000  20P26
COMPOSITE VIDEO KIT Convert Composite . EACH 8.00  8P30 TOTAL SYSTEM PRICE: £927.74
Video into separate H syne, V sync Build Fee (tf required) 42.00
AR R BUILT SYSTEM PRICE: £969.74
DESKTOP CASE - includes PSU ... ........ EACH 51.60 BPC/CI Prices include 15min telephone technical support.
DELUXE SLIMLINE CASE - includes PSU . . EACH 60.00 BPC/C2 Additional support available at £7.50 per 15min umnit.
MINI TOWER - includes PSU - .. EACH 51.60 BPC/C3 NOTE: Up to date prices for all PC stock on application
DELUXE MIDI TOWER - with PSU, Twin Fan . .. EACH 50.00 BPC/C4 prices subject to change without prior notifisation
2 BUTTON SERIAL MOUSE 3.5* SOFTWARE ... EACH 8.40  BPC/MSE Q
________ i L MODEMS

Made from the Sinclair QL Computer they con-

LACH
.. EACH

256K 8 bit SVGA Card . 22.20

512K TRIDEN 9000 16 BIT SVGA 31.20
IMB TRIDENT 8900 16 BIT SVGA EACH 45.00
IMB CIRRUS AVGA3 (16.7M COL) ... .... EACH 48.00
IMB TSENG MULTIMEDIA . o e . EACH 82.80
MULT! I/O CARD 28“PI2FDDI2HDD . EACH 11.00
ADLIB SOUND CARD WITH SPEAKERS ................. EACH 37.00

MEDIA CONCEPT +2 ISOUNDBMSTER 2 COMPACT] EACH

77.00

BPC/VC1
BPC/VC2
BPC/VC3
BPC/VC4
BPC/VCS
BPC/AOCO1
BPC/AOCO2

BPC/AOCO03

sist of two plug together units. The first Is a
Manual dial V23 modem. 1200/75 baud and
1200/1200 baud 1/2 duplex. Fully cased with
a standard BT socket for a telephone and a
standard lead to plug into the phone socket. BT
approved. The other unit is a R5232 contro! unit
designed for the above unit. It provides full two

e

way buffering and flow control from 75-9.600

82.80

3865X-33 ACER CHIPSET

baud. The idea being that you plug the two units
together and you end up with a reasonable
modem. There 1s an input on the unit for a power
supply {this would have originally come from the
QL's supply). You will have to sort out your own

PSU. Price: £12.00 Ref:Y12P2

EACH BPC/MB2
3865X-40 UMC CHIPSET W/G4K.. 110.00 BPC/MB3
4865X-25 UMC CHIPSET W/64K .. 191.00 BPC/MB4
486DX-23 UMC CHIPSET W/256K ... 378.00 BPC/MB5
486DX-66 UMC CHIPSET W /236K 515.00 BPCIMBG
WESTINGHOUSE PC MODEM - 1200/75............. EACH 6.00 6P478
AMSTRAD PPC INTERNAL MODEM CARDS . . EACH 10.00 Y10P9

EPROMS EPROMS EPROMS EPROMS EPROMS

All devices are clean pulls.
27C64 10for £5.00 REF:GSPI

27C128 10for £8.00 REF :G8P1

27C256 10 for £9.00 REF : G9P1
27C512 10 for £10.00 REF: G10P2

AMAZING PRICES AMAZING PRICBS AMAZING PRICES AMAZING PRICES AMAZING

PPC MODEM
£10.00 EACH REF YIOPB

to At tato the hpmpumplnnu :nalusahmrofmung
features swek as Hapes eampmible, Call , Autes dialling, 'y ‘s
Ao answariag aperating o 121, 122, 372&:uﬂ’23mﬁi ‘®
at 75-240 bps.  Supplied with 2 BT fead attatched and an an y

bourd BT aodnLTbeP(‘l! mussures 200 x 120mm, Neo Gechnical ‘
wﬂhﬂmwm’uﬂ. e :.‘-'_.

TELEPHONE ORDERS WELCOME: 0273 203500 @ ACCESS/VISA/MASTERCARD/SWITCH ACCEPTEL:



COMPUTER BARGAINS

FROM TIME TO TIME WE ACQUIRE MASS STOCKS OF ASSORTED
COMPUTERS, USUALLY AMSTRAD BUT WE HAVE HAD IN THE PAST
EVEREX, ZENITH, COMPAQ AND MANY OTHER HIGH QUALITY FAMOUS
BRAND NAMES.

AT THE TIME OF CATALOGUE PRODUCTION, WE HAVE IN ONE OF OUR
WAREHOUSES AN ASSORTED NUMBER OF THE FOLLOWING COMPUTER

PRODUCTS:-
CUSTOMER RETURNED REFURBISHED/EX-DEMO
PC BASES from only £19.00 PC BASES from only £49.00

All the following "CUSTOMER RETURNED" Units are sold All the following Units have been fully tested and are in working, as new
without guarantee, and basically have been returned to a condition. These units carry out standard 30 day guarantee. All units come
retailer after purchase. These units are not checked by the  complete with Keyboard. mouse, 8086 processor, disc drive(s), motherboard
supplier - there may well be nothing wrong at all - but WE with video controller and memory (as stated within product code), No
DO NOT GUARANTEE this. Its POT LUCK/enthusiasts  power supply is supplied aithough a suitable 150W PSU can be purchased
dream! A very good cheap way to learn about the insidesof ~ ffom us. (software and manuals not supplicd)

a computer, and you may well get a working one into the

bargain.

AMSTRAD 1512SD BASE UNIT AMSTRAD 1512SD

8086 Processor with one 5.25" disc drive. motherboard with video 312k single drive unit Motherboard, keyboard and mouse.
controller, 512K memory. No keyboard, mouse or power supply. Guaranteed 30 days.

NON RETURNABLE. No gusrantee REF :AM49P1 PRICE. : £49.00

REF : AMI19P1 PRICE : £19.00
AMSTRAD 1512DD

AMSTRAD 1512DD BASE UNIT 512k Double drive unit Motherboard, keyboard and mouse y

8086 Processor with two 5.25" disc drives, motherboard with video Guaranteed 30 days

cortroller. 512k Memory. o Keyboard. mause or power amply. NON RETURNABLE. REF : AM59P1 PRICE : £59.00

REF : AM25P1 PRICE : £25.00 4
AMSTRAD 1640SD

AMSTRAD 1640SD BASE UNIT 640k Bingle drive unit Motherboard. keyboard and mouse.

8086 Processor with one 5.25" disc drive, motherboard with video Guaranteed 30 days.

controller and 640k memory. Nokeyboard mause ar power muppty. NON RETURNABLE REF : AM69P1 PRICE : £69.00
REF : AM2SP2 PRICE : £25.00

AMSTRAD 1640DD
AMSTRAD 1640DD BASE UNIT 604k Double drive unit Motherboard, keyboard and mouse
8086 Processor with two 5.25" disc drives, motherboard with video Guaranteed 30 davs
controller and 640k MeMOry. Nokerbomt mause or pows srpply NON RETURNABLE REF : AM79P1 PRICE : £79.00

REF : AM30P1 PRICE : £30.00

Wecan supply a i50W power supply unit which when fiited with a 14pm
DIN socket will be suitable for all the above referenced Computer units.
REF : AM10P1 PRICE : £10.00

IBM COMPATIBLE LAPTOP COMPUTERS

From time to time we get a bundle of fabulous Laptop computers. At the time of publishing this catatogue -
(Dec 93) we have in stock a limited number of such items. Plcase ring to find out our current stock situation! The specification of these units is'as

follows: 4
** Compaubility - .1BM compatible PPC 512SD REF: AM99P1 PRICE: £99.00

** Operating System . .. MS-DOS . 3
** Manufacturer .. AMSTRAD Single drive 512k memory

*¢ Memory . ....... 512 or 640K

o e S PPC 512DD REF: AM109P1 PRICE: £109.00
** Keyboard ........ . Full QWERT Y{(no stways UK)

8 Drive : 3.8 T2OK Double drive 512k menory
- RS232
v Video out .
- ABRNTIIC anpplly Maing adafbor PPC 640SD REF: AM129P1 PRICE: £129.00
Single drive 640k memory & modem

We also have Amstrad PPC MODEMS suitable for these portable PPC 640DD REF: AM139P1 PRICE: £139.00

units, 50 you can add one to the 512k version yourself.

Double drive 640k memory & modem
REF : AM45P1 PRICE : £45.00

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 $QT WE BUY SURPLUS STOCK: TEL: 0373 203800 FAX: G173 328077




PTORE OR FAX TEDAY FOR FASTER DESPATCH OF TOOR GOODS TIL: 0273 203600 FIX:

QUICKSHOT PYTHON 3
REF : T185W PRICE : £8.83
¢ Ergonomic new design
¢ Compatible Sega Megadrive
16 bit video entertainment
gystem
* 3 Fire buttons
* Start button
¢ 8 direction BtoGrip max control
* High speed turbo fire capability
* § foot cable with 9 pin connector
* 4 staballsing suction cups

0273 323077 PHONE OR FIX TODAY FOH FASTER DEPATCR 6F YOUH GOODS

e CPU STAND

REF : T200G PRICE : £5.99
Allows desk top computers to be
fioor standing. Accepta cases 4°-7.5°
1102mm to 190mm)

MOUSE AMIGA/ATARI ST
REF : T163QF PRICE : £12.95
* Mouse for Amiga/Atari ST

* Resolution: 200dpl

PC JOYSTICK

REF : T167 PRICE : £10.93
IBMPC/XT/AT/386 /486 systems
Smooth tracking control stick
Linear potentiometers

X & Y axts trim control switch
Auto fire on/off switch
Postitive response fire buttons
4 suction cups

Contoured base

X & Y axis mode selector

4 8 & & & 5 8 &

PC GAME CARD

REF : T167B PRICE : £11.95

* Intelligent software controlled

e card

*IBM PC/XT/AT/386/ 486 systems

¢ Complete with easy to use menu
driven calibration software on
5.25" floppy disc

¢ Software selectable clock speed

¢ Manual clock speed adjustment

* Hot key program for fine tuning
* 215 pin Joystick ports - supports
1-2 joystick operation,

WARRIER b5 JOYSTICK
REF : T1686N PRICE : £11.98

¢ Ergonomic new design

* Compatible IBM PC/XT/AT

* Free floating operating mode

* Auto centering operating mode
* Smoath tracking BioGrip

* 2 positive response fire buttons
* High speed autofire capability
* X & Y axis trim control switch
* & ft cable with 15 pin connector
¢ 4 stablilzing suction cups

MONITOR STAND

REF : T205B PRICE : £39.95
Designed to be desk or °*wall
mounted. Lifts both monftor and
keyboard off desk. No wall fixings
supplied. Fix only with Rawbolts
or stmilar fixings.

Max desk thickness: 60mm

Base area for

monttor: 350x505mm

KEYBOARD ADAPTOR

REF : T201E PRICE : £2.50
AT/PS2 6 pin mini DIN plug to 5
pin DIN plug 180

KEYBOCARD REVERSE
ADAPTOR

REF : T201F PRICE : £2.50
AT/PS2 6 pin mini DIN plug to 5
pin DIN socket 180°

PARALLEL AUTO SWITCH
REF : T200P PRICE : £19.95
Allows connection of up to two
PC’s toone paraliel device (piotier.
printer etc) LED's show which PC
has access. Connection is made
{ via 25 pin D sockets. No external
power source is required. Time
out 8 secs.

PARALLEL AUTO SWITCH
REF : T200R PRICE : £32.95
Allows connection of up to four
PC's toone parallel device (plotter.
printer, etc). LED shows which
PC has access. Connection is
made via 25 pin D sockets. No
external power source is required.
Time out 6-8 seconds.

AVYAILASLE ON THIS PRODUCT

DATA RECORDER

REF : T150A PRICE : £16.95
Computer data recorder suitable
for Vic-20 and Commodore 64 com-
puters. Record/playhack levels pre-
set to be compatible with comput-
ers. Tape counter. Auto stop.
Lead Length: 1.35m

Dims: 197x158x53mm

TERMINATORS

MOUSE HOLDER

REF : T200C PRICE : £1.93
Untversal mouse holder designed
to accept the majority of mice. Also
has small compartment for pens.

Standard D50 Male plug-
in terminators for SCSI

| Drive Systems. Normally
retall at around £20.001

MOUSE MAT

REF : T200B PRICE : £1.83
Helps keep the mouse free of dirt
and aids tracking. Rubber backed.

SORRY NO ILLUSTRATION

BREAKOUT BOX

REF : T2008 PRICE : £19.853
RS232 breakout box will test
RS232 serial interfaces and allow
easy re configuring using the 20
jumper leads supplied. 24 DIP
switches allow pin-pin cennec-
tions of separation. 10 bi colour
LEDs show the current status of
the principal RS232 connections
and two sparc LEDs can be con-
nected to any other pin using the
jumpers.

PRINTER MECHANISMS
INCLUDING PRINT

SCsI S

Amstrad LG3500 Printer

Mechanisms. complete

with:

* Print head

| * Paper roller: 10" wide

* Dims: 14.5"x5.5"x2.5"

¢ 2 Stepper motors

Complete Unit
REF: §10P3 PRICE: £10.00
Print Head Only
REF: X5P8 PRICE: £5.00

AMAZING VALUE

£5.00 EACH
REF : W5P8

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS/VISA/MASTERCARD/SWITCH ACCEPTED




12V 2A PSU

A very usetul power supply, not the piug in type, with a handy 13.9v @
1.9A. This s @ cased PSU measuring 100 x 70 x 60mm. Normnal 240V mains
Iinput via a mainslead, the output Is via a DC power plug also on alead.
Originally made for the Amstrad laptop computers, this quality PSU would
suit other machines, carphones, C8’s, infact any item requiring a 12V 2A
supply.

PRINTER MECHANISM3
INCLUDING PRINT HEAD
Amstrad DMP400O Printer Mechanisms, comp;ete

with: Print head: 24 pin

Paper roller: 18.5" wide

Carraige Dims:  20"x9"'x3°

2 stepper motors  CPS SPEC: NLQ 5C DraR 200

Complete Unit: REF:Q12P9 PRICE: £12.00

Our Price: £9.99 EACH Ref: Y10P8 Print Head Only: REF:Q7P8 PRICE: £7.00

IRWIN TAPE STREAMER - 20MB no sofhware....
Model 225 Uses DC100 Cartridge MFM
COMMODORE MICRODRIVE

Small cassette driven drive with own

operating system capabie of speeding

up your Commodore 64 up to 5 times

Jaster. Not sultabie for copying

games elc, but ideal for D.1.Y programmers. .............. .. EACH £15.00 15P17
COMMOCDORE MICRODRIVES -

CUSTOMER RETURNS

These are non returnable units.

Sold as seen. ......u....., EACH £5.00 5PL7
MICRODRIVE WAFERS - Tapes for above ................ EACH

12" COLOUR MONITOR
RGB/TTL
EGA/CGA COMPATIBLE
£99.00 Each

VERY LIMITED STOCK
Made fora famous news gathering
service these robustly cased high
quality coiour monitors are much
sought after. The dualinput Is via a
9 pindinforTTL video inputand BNC
connectors for an RGB input, We

ACORN DATA RECORDER ALF503
POWER SUPPLY FOR ACORN ELECTRON EACH £3.00 Xar2
COMMODORE 64 DATA RECORDERS

150WATT PC POWER SUPPLY have found that these monitors
200WATT PC POWER SUPPLY ! :

115V FC POWER SUPPLY EACH  £500  SP208R make an ideal companion for the
PC POWER SUPPLY - Customer Returns EACH £5.00 5P210 Amstrad 1640 They are fOlrly com-

MONTTOR PSUJ - 12° VGA AMSTRAD PC12MD EACH £3.00 V3P5

pact with an anodised black metal
case. Dims: 300x360x275mm

102 KEY STANDARD PC KEYBORAD EACH £18.60 BPC/M14

102 KEY STANDARD PC KEYBOARD EACH £2540 BPC/MIS
XT KEVYBOARD - non UK Keys but set EACH  £5.00 5P612 REF: YOOP1

your KEYB=UK in DOS and
you will type in Englishi

PC KEYBOARDS - Lucky Dip! Our choice of

model specification & country so you may get
French/ German - still usable by setting KEYBaUK EACH £4.99

AT KEYBOARD
AND LCD

SCREEN

BARGAIN BASEMENT PRICES

PS/2 KEYBOARD

IBM PRINTR LEAD (D28-CENTRONICS) 3M EACH £6.00
IBM PRINTR LEAD (D25-CENTRONICS) 2M EACH £5.00
IBM PRINTR LEAD (RS232) EACH £5.00
AMSTRAD PRINTER MECHANISMS including
Print Head - Currently cost trade over

£79.00 each, and includes rollers. EACH £5,00 5P188
AMSTRAD LQ3500 Printer Mechanism EACH £1000  Ql0P3
AMSTRAD DMP4000 Printer Mechanism EACH £12.00 Q20P2 Top brand AT 96 CLICK KEY ALPHA

DATA SWITCH 2 WAY CENTRONICS EACH £18.00 18P9 NUMERIC QWERTY keyboa:d .Brand new.

Boxed. These keyboards were originally
destined for the European market and

BBC JOYSTICK "EACH £5.00  5P159

QUICKSHOT JOYCARDS EACH  £300  3p85 some have slightly different symbols - not

QUICKSHOT PC JOYSTICK EACH £11.95 TI67 alpha characters - markers on the keys -

;Em;ﬁim;’“ﬁg ng::"c“s E"C: :;-88 3;’:20 i.e.“@ key may show “o” for Germany users,
ECT # EAC. Y

BBC/TEXAS JOYSTICK PACK PKT2  £1.00 BDS88 etc, but totally configurable for UK use.

Just set keyb UK in dos and away you
go.

BBC COMPOSITE MONITOR
Once again a robustly metal cosed MOTHERBOARDS

green screen monitor made tor the BBC.
This unit has acomposite video Input with We have a pile of old
thg usual controls, horzontal vertical mothierboards some
brightnessand contrast. The controlsare
located at the front under a puit down
flap. lluminated on/foff switch. A very

C>KEYB UK (RETURN)
or incorporate command in your
AUTOEXEC.BAT file!
If you are not overly familier with your UK
keyboard layout. just stick a label on the
offending key(s) and put the UK symbol
on it...

Not much work to save £££££'s.

Price: £5.99
Ref : YGP3

with chip missing
etc. mixed types, no

monogeable 290x290x290 box. Can be choice.
connected directly to a video cameara,

2. REF : T5P3
Price; £34,99 each PRICE : 5.00

Ref : Y3SP1

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 QT E{Z] WE BUY SURPLUS STOCK: TEL: 0273 203500 EAX: 8273 323077




COMMUNICATIONS

PROGRAMMABLE
SCANNER
REF: B110 PRICE : £229.00
The COM203 gives you direct ac-
cess to over 35.000 frequencies in
200 countries.
* Nine radic bands pan gin from 68-
980MHz
* Superscan enables you to carry
out frequnoy seanning upto B0
steps per second
* Liguid orystal display
* Memory back up
# Puilt-in charging oircuit for re
chargeable batteries
Frequency Coverage:
68-88MHz
108-136.975M1Hz
137-144MHz
144-148MHz
148-174MHz
380450MHz
450-470MHz
470-512MHz
806-960MHz
Anten Imped: 500hm
Audio Power: 200mW

SCANNER 41

REF : BL10C PRICE : £399.00

The COM1300 offers extenstvely

wide frequency coverage th AM.FM

and WFM bands in all frequency

ranges. Frequencies can be stored

in the scanner’s 1.000 channels

and upto ten sets of upper and

lower limit frequencies in the

search banks, which can change

at any time.

* Continuous frequency covernge
8.1300MHz

® Superscan lete you scan through
the channels at 20 channels per
second

¢ Ten channel storage banks lets
you group your stored frequen
oles

¢ Liquid crystal display shows the
seleoted ahannels, frequenocies,
mode, steps and all other funo
tions selected

* Two secand scan delay feature
helps prevent losa of replies on
a channel while scanning or
searching

* Lockout funoction makes the
scanner skip over specified
channels

Power Regs: 9Vde (6XAA baltéries) * Priority channel (AUX) avoids
Of sultable Malks kaaptor i
Dims: 145x58x42mm g Y T G
e A Ry iy Gl Freq Coverage:38-1300MHz costimases
Sensitivity: luV
PROGRAMMABLE Ant Imped:  50chm
SCANNER Aud Power:  250mW
Power Regs: 4xAA battert
REF : BL110A PRICE 1 £299.00 iy o= T
The COM204 gives direct access to Dims: 187x65x45mm
more than 48,000 frequencies, it Weight: 280g
incorporates a custom designed - -
MICTOProcessor. PROGRAMMABLE
* AM/FM selectable SCANNER

* 200-chabbel direot eatry scan
ning
* Triple conversation superhetero
dyne receiver
* High speed scanning at 50 steps
per second
¢ Liguid orystal display indicating
all active funotions
¢ Manual and auto scan for rapid
selection of broadcasts
® Loockout function allowing you to
skip specified ohannele
Frequency Coverage:
68-88MH2 0n st mepat
118-136.975MHz
137-174MHz
220-225MHz
225.0125-400MHz
400.0125-512MHz
806.999 98 75MHz

Senattivity:  1uV (FM} 2uV (AM)

Ant Imped: 50ohm

Audio Power: 250mW

Power reqs:  9Ved (6xAA batteries) or
suitable mains adaptor

Dims: 145x568x42mm

Weight: 250 wruout antenes & batterien

REF : Bl111 PRICE : £399.00
The COM205 is the last word in
programmable scanners. A free
standing desk top unit covering
nineradio bands in the 25-520MHz
and 760-1300MHz. Operates from
AC mains or car cigar lighter via
sultable adaptor. It tncorporatesa
microprocessor /fcomputer chip.
avoiding the need to change crys-
tals, giving special functions as
scan delay. memory back-up. pri-
ority channels and many more.
Freq Coverage: 25-50MHz

760-1300MHz
Sensltvity:  SuV (nominal)
Ant lImped:  50ohm
Aud Output: 1.3W
Tape Out: 600mV @ 10Kohm

Memory back-up battery: 9V (PP3}

Power Reqe:  220/240Vac soms 15.8vee
Dims: 76x220x205mm
Weight: 2.2Kg

PROGRAMMABLE SCANNER
REF : B110B PRICE : £108.85

A compact handheld scanner covering wide VHF /UHF ranges of more
than 22.000 frequencies. enabling you to scan through upto ten
channels. The liquid crystal display indicates channei. frequency and

all other key modes.
* Front panel keypad

* Liquid arystal dspley with back up light

* 2-socond soan delay

* Memory back-up

4 Lockout funotion

¢ Built.in charging cirouit for rechar

geable batteries

Frequency Coverage:
30-50MHz  50-54MHz
198-144MHz 144-148MHz
148-174MHz 0380 -450MHz

470-512MHz

Sensitivity: luV
Antenna Impedance: 50chm
Audio Power: 250mw

Power Requirements: 9Vdc (6XAA
batteries) or suitable mains adaptor
DimstHxWxD): 160x70x40mm
Weight: 300¢ without antenna and
batierics

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS/VISA/MASTERCARD/SWITCH ACCEPTED
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AM/FM SCANNER

REF : B600O PRICE : £210.00
50-channel 5-band scanner for the
reception of HF , VHF low /high. AIR
and UHF signals. The 50 channels
are dtvided into banks of 10 chan-
nels each which are individually
switchable {ON/OFF). Each chan-
nelcan be switched offby the LOCK-
OUT function. A microprocessor
controls the frequency input and
switches automatically into AM
mode for AIR frequencies. The scan-
ner has also a 2-second delay fea-
ture. If a reception is detected. the
scanners watting for some seconds
for an answer before it continues
the scanning, If the priority feature
1s activated. the scanner stops every
2 seconds on channel 1 and re-
mains on this channel f it has
detected an activity. even if other
channels are also active. If the powet
supply is cut off, the data 1s stored
for two weeks. Supplied complete
with antenna and mounting hard-
ware.

Freq Range:

HF 26.0-30.0MHz{FM)
VHF LOW 68.0-88.0MH2FM)
AR 118.0-138.0MHz FM)
VHF HIGH 138.0-1 78.0MHziFM)
UHF 380.0-512.0MHzFM}

Power Supp:  18.8Vdc/500mA
Channels: 50

Memortes: 5

Delay: 2 seconds
Display: LCD

MULTIBAND RADIO

REF : B118BA PRICE : £17.98
A handheld broadband recetver
with range selector switch covers
AIR. PB. WB. TV1. FM and CB
bands. Built-in telescopic aerial.
volume. squelch and tuning con-
trols. Push button on /foff switch.
Frequency range with LED

Indicatora:

AIR 108-145MHz

PB 145-176MHz

WB 162.5MHz

VI 54-87MHz

FM 88-108MHz

cB 1-80Ch.

Power: 6Vdc axAA batte.not inc
Dimas: 95x2 15x45mm

REF : B185 PRICE : £8.99

Weatherproof CB extension speaker
in compact. robust black plastic
cabinet. Adjustable mounting
bracket 1s screw or sell adhestve
fixing. 1.7mlead fitted witha 3.5mm

10-BAND RECEIVER

REF : B118CA PRICE : £16.98
A compact 10 band radio re-
cetver covering FM, LW, MW and
seven short wave bands. A built-
in ferrite bar antenna recetves
the MW and LW transmissions
and the telescopic rod antenna
recefves FM and SW.

Frequeancy Coverage:

FM 88-108MHz

MW 530-1600kHz

Lw 150-270kHz

Sw1 4.75-5. 10MHz{60m)

sSw2 5.85-6.20MHz49m)

SwW3 7.10-7.50MHz=4 1)

Sw4 9.45-9.90MH= 31 m)

SwW5 11.50-11.95MHzsm

SWB: 15.10-15.55MHzt 1om;

SW7: 17.45-18.00MHz(16m/

Power: 3Vde 150mA (2xAA
bats. not supplied}

Dims: 160x78x35mm

jack plug.

impedance: 4ohm

Power Handling: 5W

Speaker: 2174" dia mmywr cones
Dims: 65x65x55mm
COMMUNICATION
SPEAKER

REF : B183A PRICE : £8.99

High power CB/Radio extension
speaker with mylar coned 2.5°
speaker contained within a com-
pact plastic cabinet. The swivel
bracket allows magnetic mounting,
screw fixing or free standing with

) two self adhesive rubber feet.

Max Power: 8W

impedance: 8chm
Lead: 2m with 3.5mm piug
Dims: 73x70x30mm

MULTI-BAND RECEIVER
REF : B118E PRICE : £39.95
A compact 4-band radio receiver
with PLL synthesised tuning. auto
frequemnicy scan. LCD frequency
display. clock. alarm and 25 pro-
grammable frequency memories.
AM/FM/LW and SW recetving.
The tuning LED lights when a
strong signal is present.
Freq Coverage: AM: 531-1602kHz

FM: 88-108MH»

LW: 148-281kHz

SW: 5.95-15.60MHz
Power: 4XAA thot ssppited
Dims: 19%x120x40mm

2-WAY TRANSCEIVERS

REF : B123 PRICE : £29.95
Two-way hand held crystal control-
led tranceivers with builit-in tel-
escopic aerlal, call buttog. trans-
mit/recetve key and on-air indica-
tor. Each unit requires a PP3 bat-
tery for operation (not supplied)
Operating Freq:  49MHz

Trans Power: 100mw

Freq Tolerance:  +0.005%

Range: 1-2km open Reld
Osactillation: crystal controlied
Power: 9Vdc (PP3i battery

WARNING: This item is for EXPORT use only
and is NOT AFPROVED for uws in the UK.
Users are Jiable to prosscution under the
Wireiess Teiegruphy Ant 1949 [and any
amendments thereto). This condition may
apply to other sountries

BROADBAND RADIO
RECEIVER

REF : B118B PRICE : £19.95
A hand held bradband radio re-
celver with a range covering
CB.FM radio. TV.AAIR and PB
bands. Built-in telescopi¢ aerial,
Squelch. volume and tuning con-
trols and band selector switch.
Freq Range: AIR: 108-145MHz

PB: 145-176MHz

WB: 162.5MHz

TV: 54-87MHz

FM: 88-108MHz

CB: 1-80 channels
Power: 6VdC imas srrerics)
Dima: 98x198x50mm

MULTI 10 BAND
RECEIVER

REF : 18P47 PRICE : £18.9%
An attractive black cased low cost
multiband receiver with own tel-
esacopic aerial offering a wide range
of waveband options.

Features include:

* 9 SW bands

* MW/LW/FM bands

* LED tuning Indicator

* Power : AC/DC

¢ Dims : 265x137x37mm

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 5QT WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX; 0273 323077




15-BAND RECEIVER

REF : B118F PRICE : £75.93

A compact 15-band recetver cover-
tng FMIW.MW and 12 short wave
radio bands. A buflt-in ferrite rod
recetves the LW band and MW trans-
missions and telescopic rod aerial
receives the FM and SW transmis-
sion. Band selection. volume and
tune is by slider control. The tuning
LED lights when a strong signal is
presenti.

Frequency Coverage:

FM: B8-108MHz

MW: 150-270kHz

LW: 53C-1620kHz

SW1: 3.1-8.3MHz(90m}

SW2: 3.7-3.9MHz({75m)

SW3: 4.5-5,1 MHz(60m}

SW4: 5.85-8.23MHz(49m)

SW5: 6.96-7.42MHz{4 1m)

SW6: 9.45-9.95MHz(31m)

SW7: 11.55-12.28MHzI25m]

SWB: 13.4-14.15MHz121m)

SW9: 14.85-15.7MHz(19m)

SWI10: 17.85-18.35MHzt 16m)

SW11: 20.80-22. 15MHz( 13m)

SWI12: 24.95-26.50MHz 1 Im)

Power: 4xAA batteries (not supplied)
Dims: 200x140x50mm

MBR7
REF 1 MBR7 PRICE : £62.93
A deluxe multl feature muitibang
radio. Recetves MW FM.& FM Ma|
rine band and SW. AFC for tm/
proved FM reception. Meter shows
battery status and signal strengthy
AM directton finder. Can be used
for public address. Sockets fo
earptece, microphone and aerial.
Fregs: MW: 535.1620kHz
FM: 87.5-108mHz
AIR: 108-136mHz
MARINE: 136-176mHz
SW1: 7.23mHz
sw2: 3.7.2mHz
Power. 4xD size balterie240Vag
12V external
Dims: 355x270x | 30mm

12-BAND RECEIVER

REF : B118D PRICE : £25.85
A compact 12-band radlo recetver
covering FM, MW. LW and 9 short
wave bands. A buflt-in ferrite bar
antenna recetves the MW and LW
transmissions and the telescopic
rod antenna recetves FM and SW
transmissions, An additonal 20ft
wire antennats provided to improve
SW reception, The tuning LED lights
when a srong signal is present.
Wave band selection, tone and vol-
ume 18 by slider centrols.
Frequency Coverage:

FM: B8-108MHz

MW: 530-1620kHz

LW: 150-270kHz

SW1: 5.85-8.23MHz

SW2: 6.95-7.42MHz

SWJ3: 9.45-9,.95MHz

SW4: 11.45-12.23MHz

SW5: 13.40-14.15MHz

SW6: 14.85-15.70MHz

SW7: 17.35-18 35MHz

Swa: 20.80-22.15MHz

SW9: 24.95-26.50MHz

Power: 6Vdc {4XAA baltertes. not
supplied}

Dims: 196x1235x35mm

MBRS
REF : MBR8 PRICE : £71.85
Top of the range multi band radid
Squelch controls for exchision o
unwanted stations. AFC for en
hanced FM stability. Signal/bat
tery strength meter. Flat coil typd
AM direction finder. Push buttoy
dial light. External aerial. micro
phone and carpiece sockets. Worlg
time zone map on back. Protectiod
bars fitted to front of cabinet.
Freqs: MW: 535-1630kHz

LW: 150-300kHz

FM: 87.5-108mHz

AIR: 108-136mHz

MARINE: 136-1 76mHz

SW1: 7.23milz

SW2: 2.8-7.2mHz
Power: 4x20 size batteries

240V ac or

12V external supply
Dims: 280%x2 15x140mm

SAB 9 mkIl

REF : SAB9 PRICE : £22.49
First class Air and Marine band
radioc will alse recelve FM, MW ang
LW stations. Rotary control fo
normal tuning plus a fine tuning
control on atrband frequency. A ti
section telescopic aerial ensured
good FM air and marine bang
receiption. An earpice {8 supplied
for listening in private places wh&cT
cuts o#t the loudspeaker.

Fregs: Alr/Marine 108-)76mHz
Power: 4xC size batteries

Dims: 102)2 i Ox45mm

SAB11

REF : SAB11 PRICE : £14.95
An introductory budget
priced Alrband radlo. Re-
cetves Airband frequencies
108-135Mhz plus normal FM
and MW radio programmes.
Rotary controls for on/off,
volume and station tuning.
Comes with 'rubber duck’
aerial for good signal areas
and 5 section telescopic
aerial for more distant
stations. Ear plece for
listening in public places
which cuts cut loud speaker.
LED indicator shows when
set is switched on to avied
battery drain, Takes 3 sixe &
batteries (not supplled). Black
cabinet with airband graphic
80mmx140mmx30

SAB GEP

REF : SABOEP PRICE : £29.85
Gift pack containing SAB9 mXII
Radio plus set of headphones andg
atrband radioc guide which give
useful alreband frequencies and

atrport information.

POWER SUPPLY REGULATED
REF : POOSY PRICE : £8.95
A plug in regulated power supply
destgned for use with the Commtel
COM203 and COM204 scanners.
Input Voltage: 220/240Vac 50Hz
Output Voltage: 9Vde

Output Current: 350mA max
Stability: 2%

Ripple: 10mV

Dima: BOx56x35mm

|

POWER LEAD

REF : BO37 PRICE : £2.75
Cigar lighter plug with lead termi-
nating in alternative plugs:-
2.5mm jack.3.5mm jack. 2.lom
DC and 2.5mm DC. Max current
2A.Fuse (2A) bullt into plug,. Lengih
1.8m

TELEPHONE ORDERS WELCOME: 0273 203500
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OMNIDIRECTIONAL BASE
ANTENNA

REF : B115A PRICE : £64.853
A superior wide band omnidirec-
tional antenna coveringa frequency
range of 25-1300MHz. The SC1300
not only receives but can also

KIDS WALKIE TALKIES

REF: W8P5 PRICE: £8.00

Patr of 49MHZ tranceivers suit-
able for children. Operate on 9V
PP3 batteries, on /off switch, aertel.
push to talk. morse code signal
button. morse code chart and belt

transmit with a maximum power clip.
rating of 200 watts, = —

e BARGAIN CLEARANCE
0.25" 360k Disc Drive

Connector: N type
Overall Length: 1.7m
weight: 1kg
Type: Wide band omnidirectional
Industry standard 5.25" floppy disc drive
made by Matsushita. Ideal replacement
or second drive for your computer. Model
No JA551-047. Fully IBM Compatible.
. e "

£9.00

REF: X9P1

TR T e

REGULATED PSU

REF : POO6Z PRICE : £6.99

A plug in regulated power supply
designed for use with the Commtel
COM102 scanner.

Input Voitage: 220/240Vac 50Hz
Cutput Voltage: 9Vde

Output Current: 350Ma max

Stabllity: 2%

Ripple: 10mV

Dims: 80x56x55mm

BABY MONITOR

REF : P181C PRICE : £29.95

A stylish voice activated baby moni-
tor. With the transmitter placed
near the baby. you can monitor
baby sound via the recetver even
when you move around the home.

“WOLSEY REMOTE
CONTROL UNIT

" e} Twa selectable channels, Supplied
». with desk top stand and belt clips. Orginal Woisey Remote
) s Power Supply:  9Vdc (PP3typel Control Units originally
’ S ‘1’3&3735;&‘“‘:‘;' designed for Wolsey Satelite
Antenna: 145mm length Receivers. Excellent kit for

experments. Complete and
fully functional. BRAND NEW

2 CHANNEL FM INTERCOM
REF : P138BA PRICE : £34.95
Two channel FM mtercom with call.
talk and talk lock contrels, channel
1. 2 switch and volume control.
Supplied as one pair of intercoms.
Up to 4 intercoms can be used
simultanpeosly. ldeal for communi-
cation between office departments,
Dims: 175x130x38mm

Power: 220-240Vac S0HZ

SORRY NO ILLUSTRATION
AVAILABLE ON THIS PRODUCT

£1.00 each
£10.00 Pkt 10

REF: X1P7
REF: X10p

ARCRHIMEDIES POWER SYPPLY URIT

Made for the Acorn
Archimedes. This
neat compact power
supply unit gives you
+5 DC at 4.4A. Other

2 STATION INTERCOM
REF : P152D PRICE : £11.83
Easy to operate and install wired 1

master/stave system. Compact.
modern syled untts. Connecting

cable supplied.
Power Si B 9Vdc (PP3 baty)
e Wy features include an
. POO6G
e appm,' on off switch and
Dims: 130%03x47mm selectable mains
RS input. Uncased.
TALKIES Switched Mode use.
REF : 30P12 PRICE : £30,00

REF: Y10P2

Stylish bandheld miniature Walle
Talkies, compact and housed in
own carrycase for added protection
which has a strap for ease of use.

Features:

* Push to talk

* Call Button

® Carry case with handstrap

* Earphone with 3.5mm plug

MOBILE TELEDHONE HANDSETY

TOP QUALITY - PHILIPS - WEIGHTY BLACK TOUGH
RESIN HANDSET WITH LCD DISPLAY & 9 LEDS (4
COLOURS). 18 KEY FUNCTION PAD 10 NUMERIC 8
SYMBOLS. WOULD MAKE AN EXCELLENT
ACCESSORIE IF YOU ARE BUILDING A JEEF OR 12V |
CARFOR A CHILDIH ALSO EFFECTIVE AS AN

Operatng Freq:  49MHz INTRUDER DETERRANT FOR WOMEN TRAVELLING
Modulation: AM ALONEI WHO WOULD KNOW A REAL $99 CALL
| Antenna.: Telescopic WAS NOT BEING MADE, COMES COMPLETE WITH
WARNING- This item Iz for EXPORT only Range: 1-2kMopew Acsa CLIP ON BASE INCORPORATING QUALITY SPEAKER
g WNET ABPRERRS i oo i o5 gm PP3 battery s £5.99 AND SMTR MULTI CORE ¢10) CABLE. CAN BE
o are liable 10 prosecution un ower out {tranak 120mW nom WIRED UP TO ILLUMINATE. DETAILS SUPPLIED.
— 1949, ( an. o
o T ST L B e S2x156x22MM REF: 6P89
opply §c other countries e e ——————— _—
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DISPLAYS AND DOMESTIC POWER

LCD DISPLAY 32 CHARACTER | line ...... EACH 3.00 L3Pl

LCD DISPLAY ........... o

.................... EACH 1.00 R1P4

LED DISPLAY 7 SEG .3- COMMON CATHODE ....EACH 3.00 3P117
LED DISPLAY 7 SEG .3- COMMON ANCDE ......... EACH 3.00 3P118
LED DISPLAY 7 SEG .5° COMMON CATHODE .... EACH 3.00 3P119
LED DISPLAY 7 SEG .5° COMMON ANODE ........ EACH 3.00 3P120
LED DISPLAY 7 SEG .56" COMMON CATHODE .. EACH 3.00 3P121
LED DISPLAY 7 SEG .56 COMMON ANODE ....... EACH 3.00 3P122
FLUORESCENT DISPLAY 4 digit NO INFO ....PKT4 [.00 X1P11
INFLEX PUSH SWITCH FOR TABLE LAMPSETC. . PKT3 1.00 BDS562
CEILING MOUNT PULL SWITCH/CORD/TASSLE ... EACH 1.00 BDS528
SHAVER ADAPTORS 134 type. 2 pin oullet, umieeved PKT3  1.00 X1P52

13A 3 WAY ADAPTOR unsleeved pins ..

EACH 1.00 X1PS5

TWO GANG SOCKET BOX
REF : F318Z PRICE : £1.20
30mm depth

SINGLE GANG EXTENSION
SOCKET

REF : F319 PRICE : £1.20
Single gang extension sockets to
BS1363/A. Socket only

COILED 13A EXTENSION
LEAD

REF : F318AD PRICE : £9.85
Cotled 13A extension lead with
approved plug and single gang
socket to BS1363. Extends to 5M
length.

REF : F318A PRICE : £0.68p
3-Pin plug ASTA approved to
BS1363. Fitted with 13A fuse.

ADAFPTOR
REF : F318B PRICE : £1,20
2 way multt adaptor, To BS5733

FOUR GANG EXTENSION
BLOCK

REF : F318D PRICE : £6.99
Four gang extension socket fitted
with 2M 13A cable and 13A ASTA
approved plug.

JUNCTION BCX

15A 4 Terminal

REF : F320R PRICE : £1.20
30A 3 terminal

REF : F320S PRICE: £1.30

5A SWITCH -

Single gang | way to BS3676
REF : F320E PRICE : £1.40
Stingle gang 2 way to BS3676
REF : F320F PRICE : £1.80

SURFACE MOUNT SOCKET
REF : F320B8 PRICE : £2.80
Surface mounting 2 gang 13A
switched socket to BS3676,

SWITCH TWO GANG TWO
WAY BS3676
REF : F320G PRICE : £2.50

13A SOCKET
REF : F320A PRICE: £2.10
13A socket to BS1363 singie gang.

SWITCH
Three gang two way to BS3676
REF : F320H PRICE : £3.00

1SA SOCKET SWITCHED
REF : F320B PRICE : £2.80
13A switched socket to BS 1363 sin-

gle gang.

e

DIMMER SWITCH

REF : F455J PRICE : £4.99
All white plastic body. Round
plastic on/off switch. BS5518
Rating: 630W

I

SINGLE SOCKET BOX

REF : F318Y PRICE : £0.80p
Single gang socket box (30mm
deptli)

=

6A THROUGH SWITCH
BS3676
REF : F320V PRICE : £1.50

13A DOUBLE SOCKET
REF : F320C PRICE : £3.680
13A Double socket to BS1363 Two

gang.

—

CEILING SWITCH 5A
BS38786
REF : F320J PRICE : 22.530

13A DOUBLE SWITCHED
SOCKET

REF : F320D PRICE : £4.20
13A Double switched socket to
BS1363. Two gang.

JUNCTION BOX 5A 4
TERMINAL
REF : F3208A PRICE : £1.00

CEILING ROSE LOOP IN
TYPE GA BS67
REF : F320K PRICE : £1.50

oy

CEILING ROSE &
PENDANT HOLDER
BS5042

REF F320KA PRICE : £2.30

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS/VISA/MASTERCARD/SWITCH ACCEPTED




FANS, FUSES, FLOURESCENTS.,
HEATING, HEATSHRINKS, HEATSINKS,
IC SOCKETS, INFRARED & INSULATORS

PENDANT LAMPHOLDER,
TYPE T1 BS5042 TIME & TEMP MODULE.

REF : F320M PRICE : £1.00 DISPLAYS (el 2 T e e EACH 9.00 gps5

TIME & TEMP apom pxraana semsor ontowsmao . EACH 3.00 3pPs0
COIL HEATER. AIR OR LIQUID. 600W 4x3" PKT3 2.00 8P78
PENDANT LAMPHOLDER. JUG KETTLE HEATING ELEMENT. 2KW .... EACH 1.00 RIP5

’ SWITCHED BS6042 1.2KW TANGENTIAL ELEMENT 70x45mm .. EACH 6.00 6P54
REF : F320N PRICE : £1.00 2 .5KW TANGENTIAL ELEMENT 195x45mm EACH 5.00 5P62
3.0KW TANGENTIAL ELEMENT 300x40mm EACH 8.00 8P24

P BATTEN LAMPHOLDER 8 156m heating wire, 90 ohms per wd. Approx 3/16" dia. Waterproof. ideal

TERMINAL BS5042 for pipes. propagators. 15m can be attached to 240V mains. £5  5P109

REF : F320L PRICE ; £1.00 HEATSHRINK SLEFVING

St

1.6mm dia Shrinking to .8mm 1.2Mtr.... EACH 1.00 BD997
2.4mm dia Shrinking to 1.2mm 1.2Mtr ... EACH 1.00 BD998
3.2mm dia Shrinking to 1.6mm 1.2Mtr ... EACH 1.00 BD99%9
4.8mm dia Shrinking to 2.4mm 1.2Mtr ... EACH 2.00 2P331
€.4mm dia Shrinking to 3.2mm 1.2Mtr ... EACH 2.00 2P332
9.5mm dia Shrinking to 4.7mm 1.2Mtr ... EACH 2.00 2P333

FLOURESCENT STARTERS 12.7mm dia Shrinking to 6.4mm 1.2Mir . EACH 2.00 2P334
REF : F328A PRICE : £0.70p . R

BATTEN LAMPHOLDER 8
TERMINAL ANGLED TYPE
T1 TO BS5042

REF : F320Q PRICE : £1.00

Flourescent lamp glow starters with g i AR ‘Iﬁm !
buflt in condenser. White plastc
caps. 4/80W. 200/250Vac. TO3 BOLT ON HEATSINK 6.9°C/W..........PKT2 1.00 CD2

TO5 BOLT ON HEATSINK 50° C/W ... ... PKT5 1.00 CD3

: T0220 BOLT ON HEATSINK 21°C/....... ... PKT 4 1.00 CDI
— = s ; . 50x40x25mm VERTICAL MOUNT 16 FINS . PKT2 1.00 TIP]

MUFFIN TYPE FAN 4.5'x4.5" 115V ex equip.... EACH  3.00 SP36 | 50x40x25mm VERTICAL MOUNT 16 FINS . PKT20 8.00 T14PI1

MUFFIN TYPE FAN 4.5°x4.5" 230V ex equip..... EACH 5.00 5P40 HIGH GRADE ALUMINIUM HEATSINK.

AXIAL FAN 4.5"%4.5" PAPST 280V ...........ccoorvann. EACH 8.00 8P99 363x190x50mm WITH 15 50mm Fin
14" TANGENTIAL BLOWER - 240V MOTOR . EACH 10.00 10P90 RUNNING DOWN LENGTH UNDRILLED
18" TANGENTIAL BLOWER - MOTOR 240v .. EACH 10.00 10P89 -
CENTRIFUGAL BLOWER 5%1.5° 240vAC ... EACH 5.00 5Pg9 | OC] R
5" ALUMINIUM FAN BLADES FIT 25" SHAFT . PKT2  1.00 BDBE  |g WAY IC SOCKET PK10 1.00 BD773

MAINS MOTOR TO SUIT ABOVE BLADES ......... EACH 1.00 BD88 14 WAY IC SOCKET 1.00 BD774
3 B o - ¥ PRI ¥ 2T $i 416 WAY IC SOCKET .........cvuecnnennn. ..... PK7 1.00 BD775
S RS GTE e - =3 1B WAY IC SOCKET ..o, PKS 1.00 BD776

12V CASED FLOURESCENT LIGHT oNsOFF EACH 8.00 8P48 ZOWAY ICSOGHET ... & . Lot iainitnbe PK5 1.00 BD777

SWITCH 8 WATT 24 WAY IC SOCKET ........cceceuevnvnee..... PK4 1,00 BD778

12" 8 WATT FLOURESCENT TUBE ......... EACH 1.00 BD314 |28 WAY IC SOCKET ......coocoovnn... .... PK4 1.00 BD77¢

STARTER FOR 40-80 WATT TUBE........... PKT2 1.00 BD92 |40 WAY IC SOCKET ........... ...PK4 1.00 BD780A
STARTER HOLDER. STANDARD TYPE...PKT4 1.00 BD407 |

H] POWER INFRA RED SOURCE ....... PK3 1.00 CD8
20mm QUICK BLOW 250ma.................. PKT10 1.00 BD983 |HI POWER INFRA RED SENSOR........ EACH 1.00 CD9

20mm QUICK BLOW 500ma.................. PKT10 1.00 BD984 |poRTABLE INFRA RED DETECTOR ... EACH 17.49 F601
20mm QUICK BLOW 1A .... PKT10 1.00 BDS85 | __

R

20mm QUICK BLOW 2A PKT10 1.00 BD986 | . . ‘INSULATORS AND CABLE G
sl 27 g PKTLO 1.00 BDS67 |\ GROMMETS FOR 3/8" CABLE .. PK100 1.00 BD181
720mm QUICK BLOW BA .. .... PKT10 1.00 BD542 .

PLUG TOP FUSE 2A.....c.oiovooeeeeereeevnan . PKT10 1.00 Bpoga |GRIPS FORUP TO 3/8" CABLE ........ PK10 1.00 BD431
PLUG TOPFUSE 3A .............................. PKT10 1.00 BD994

PLUG TOP FUSE 5A PKT10 1.00 BD995 HIGH GRADE ALUMINIUM HEATSINK

PLUG TOPFUSE 13 ..........c.ceeeevneveneeeew.. PKTI10 1.00 BD996
FUSE PACK NO 1 - 50x1" ASSORTED .... PKTS50 2.00 2P384R
FUSE PACK NO 2 - 50x20mm ASSORTED .. PKTS0 2.00 2P385R
FUSEHOLDER - 20mm PCB MOUNT ..... PKT10 1.00 BD543
FUSEHOLDER - 20mm PANEL MOUNT.. PKT4 1.00 BD618
FUSEHOLDER - 1.25" SURFACE MOUNTPKT10 1.00 BD526
FUSEHOLDER - 1.25" PANEL MOUNT ... PTK4 1.00 BD752

Made of high grade aiuminium these
Heatsinks measure 14.5x7.5x2" and
have 15 fins. No one else we know
can offer this grade at this pricel

£18.00 each
& REF:Y18P2

@ CANT SEE WHAT YOU'RE LOOKING FOR @

Don't give up hope, give us a call 0273 203500
We may just have THAT ITEM sitting In our warehouse waiting for
your call. Orsormething even better!

>
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GEIGER COUNTER KIT

Using the SBM 21 geiger Muller
Tube this kit is designed with radio
engineering in mind, registering
hard beta and gamma radiation.
Many other uses are possible. Low
radiation registers a click about
every 30 seconds on the speaker
supplied. PCB and components
included.

REF : 39P1
PRICE : £39.00

'i

>< PRICE : £40.00

HELIUM NEON LASER TUBE

SPECIFICATION:
Dimensions : 260x37mm dia
Power : 2mW

Beam dia : 0.75mm
Divergence : 1.43m Rad
Starting Voltage : 8kV

Supply Voltage : 1.5kV
Ballast Resistor : 68 Kohm 4W
Operating Current : 5SmA
Tube Voltage drop : 1.15kV+100V
Wavelength : 632.9nm (Red)
Manufacturer : Phillips

This low powered Helium Neon high spec Laser Tube
makes an ideal experimental educational tool for use
in schools and colleges. Also ideal as a levelling tool
for specialist applications. line of sight. special lighting
effects. holograms. etc.. etc. The low level red light
emission generated creates an extremely safe
environment in which to demonstrate the applications
and effects of laser power in everyday situations.
WARNING: Staring directly into the beam may result
in eye damage. However this laser is not able to burn.
cut or drill. No skin damage will occur.

REF : 40P8

25 secs) to suit the application. The

lcase with a convenient wrist strap.
FEATURES

Alarm Range:
Integration Period:
Energy Range:

-20 to +50 deg. C
4 digit LCD

Temperature Range:
Dispiay Type:
Batftery Type:
Typical Baftery Lite:
Size:

Weight:

136x7 1 x33mm

PORTABLE DIGITAL RADIATION METER

The Jupiter 5 digital radiation meter is a compact instrument designed
to measure high energy Beta, Gamma and X radiation in the energy
range 30keVto over 1.2Mev. Two Geiger-Muller detector tubes are used
to enhance the sensitivity of the Instrument. A piezo-electric speaker
provides audible tones for count pulses, Integration period indication
and dose rate alarm. The dose rate alarm
level is adjustable by a variable control. Two
integration periods may be selected (2.5 or

instrument is housed in a compact plastic

+ Medasurement Range: 5 to 99.99 and 10 to $99.9 uSv/h
0.6 to 4.0 usv/h and oft

2.5 and 2% seconds selectable
30keV to over 1.2Mev

Tube Lite Expectancy: 2E10 counts min. at 25 deg, C

1 x 9V PP3, 6F22, 65LR61 or MN 1604
600 hours with alkaline battery

200g, without battery

Only £49.99 Each Ref: YS0P1

JUPITER 5

————————————ld

‘TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS/VISA/MASTERCARD/S8WITCH ACCEPTED
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KITS

ACCUPntie
ALARM
AMP

AMP

AMP

AMP

AMP

AMP

AMP

AMP

AMP
ATOMIUM
AUDIO

BELL
BRIDGE
CAR

CAR
CHARGER
CONVERTER
DICE

bOG

coc
ELECTRIFYING
ELECTROTECH

ELECTRONIC ACCUPUNCTURE
UNIVERSAL ALARM SYSTEM
ANTENNA AMPLIFER 2
ANTENNA AMPLIFIER 1

300 WATT MONO AMP
TELEPHONE AMPLIFIER

HI FI AMPLIFIER 1

STEREO PRE-AMP EQUALIZER
120 + 120 WATT STEREO AMP
300 WATT SINGLE CHAN AMP
30 WATT STEREO AMP
ATOMIUM

AUDIO SCOPE

VISUAL DOOR BELL
INDUCTANCE BRIDGE

CAR ANTENNA AMPLIFIER
CAR LIGHTS ON WARNING
UNIVERSAL CHARGER
CONVERTER T0O0OMHZ - 100MHZ
ELECTRONIC DICE
ELECTRONIC DOG BARK
ULTRASONIC DOG WHISTLE
ELECTRIFYING APPARATUS
LITILE ELECTROTECHNICIAN

FLASHER LAMP FLASHER

FOG
FREQUENCY
FUSE

GAME

GAS
GEIGER
NFRA-RED
LED

LIE

LIGHT

LIGHT

LIGHT

LIGHT

LIGH?

LIGHT

LIGHT

LIGHT

LIGHT

LOCK
MAINS
MELODIES
MESMERIC
METAL
METRONOME
MICROPHONE
MORSE

MW

POWER
RADIO
RADIO
RECEIVER
RECEIVER
RECEIVER
SIREN

SREN

SREN

SOLAR
SOUND
SOUND/LIGHT
SOUNDALIGHT
SPEED
STETHOSCOPE
SWIICH
SWICH
SWITCH
SWITCH
SWICH

TV TEST
VOICE
VOLTAGE |
vu
WARNING
WATER

FOG HORN

FRE QUENCY GENERATOR
ELECTRONIC FUSE

GAME OF SKILL

GAS SENSCR

GEIGER COUNTER
INFRA-RED LIGH] BARRER
LED MODULATOR/VOLT

LE DETECTOR

LED LIGHT BAND

MIN! MOVING LIGHT

LIGHT SWELLING

MINI TRAFFIC LIGHT

LIGHT BARRIER

STROBE LIGHT

MOVING ROPE LIGHT
MOVING LIGHT

10 CHANNEL MOVING LIGHT
COMBINATION DIGITAL LOCK
ELECTRONIC MAINS FILTER
12 MELODIES GENERATOR
MESMERIC IN STRUMENT
METAL DETECTOR
METRONOME

MICROPHONE PREAMP
MORSE CODE PRACTISE

MW TESTING TRANSMITTER
POWER CONTROLLER

1€ RADIO MW.SW Lw

APPLE POWERED RADIO

IC VHF RECEIVER

SW CB RECEIVER

DIODE RECEIVER MW & SW
WARSHIP SREN

STAR WARS SIREN

KOJAK SIREN

NEW SOLAR ENERGY
DESELENGINE SOUND

12V 3 CHANNEL SOUND-LIGHT
1 CHANNEL SOUND TO LIGHT
SPEED CONTROL

SPY STETHOSCOPE

TWILIGHT SWITCH

TOUCH SWITCH

THERMAL SWICH

SOUND OPERATED SWITCH
INTERV AL SWITCH (UNfVRS)
TV TEST CHANNEL

ROBOT VOKCE

MPULSE VOLTAGE CONTROL
tED VU METER

ICE WARNING INSTRUMENT
ACCOUSTIC WATER DETECTOR

P38
14P1§
PS54
5P213
wWap?
3P159
14P18
P82
W30P3
W40P2
W1sP1
TP33
10P151
10P152
12P52
oPal
aP153
8P152
15P57
9P13
16P10
P8BS
P30
BP15a
5P214
oPSe
4P154
oP83
5P215
20P43
390P)
10P¢
10P150
oP57
10P155
5P218
LT3R
5P200
P20
16P15
25P28
12P54
30P1Y
15P50
10P153
ne2
8P157
5P199
7P40
oPes
8P158
sp217
12P55
8P155
Py?
1oPI22
15P&80
8P154
P23
oP23
oP22
W12P3
11P10
12P57
0P84
17P3
15P5%
°P2s
P42
P24
14P17
12053
10P158
aP5e
10P154
15P58
P39

A MORE COMPREHENSIVE GUIDE

TO THE CONTENTS OF THE

ABOVE KITS FOLLOWS FOR YOUR
INFORMATION...

Electronic Dice Kit

After touching a button the digital dice
displays a number between 1 and 6. 4,5V.
£9.00. REF: 9P13.

Diode Recelver MW & SW Kit
Good educational kit that dosen't require
batteries. £8.00. REF: SP154

Electronic Dog Bark Kit
Generates a dog barking sound. Suitable
for a8R speaker. 9-12V operation. £16.00.

Y

Visual Door Bell Kit

A lamp up to 12V .5A

connectedto this kit will flash for upto 20
seconds. Ideal for deaf people or notsey
rooms ete.

£10.00. REF: 10P152,

Elecrifying Apparatus Kit

Generates a weak adjustable high tension
of approx 80-300V from a 9V battery. Ideal
for catching worms etc. Max current 50-

250mA. £7.00 REF: 7P30

Stereo Pre-Amp Equalizer Kit
For record players with magnetic pickup.
12-24V supply required.

£6.00. REF: 6P82.

Electronic Mains Filter Kit
Highly effective antt tnterference device fits
into the mains supply to your computer,
TV, videoete. 750 watt max. 110-240V. AC.
£10.00. REF: 10P153.

Lamp Flasher Kit

6-24V bulb can be flashed very brightly for
adjustable period. Max 1A.

£5.00 REF: 5P214.

Fog Horn Kit

Generates a deep noisey sound similar to a
ships fog horn. 4.5- 12V. S5watt max output.
B8R speaker required.

£6.00 REF: 68P586.

Frequency Generator Kit
Adjustable frequency approx 1-50khz 6-
12V. Short circuit proof capacitive
oulput. Rectangular waveform output. VHF
harmontcs. £4.00 REF: 4P154,

Electronic Fuse Kit

An electronic fuse suftable for 5-30V DC
only at up to 3A. Cuts off supply when
overioaded. Reset by turning supply off and
on again. £6.00. REF: 6P83.

Gas Sensor Kit

Detects alchohol propane, benzine, car-
bon monoxide, idal for fire and smoke
alarm. £20.00. REF: 20P43,

i

LED VU Meter Kit
30 LED voltage display fully adjustable.
Ideal as meter amp output ete.

£15.00. REF: 15P58.

Lie Detector Kit

Monitors changes of skin resistance which
changes during lies. fear etc. 4.5V.
£6.00. REF: 6P57.

Light Barrier Kit

A Hght barrier which causes an LDR to ]

operate a relay. Light source required (Le.
torch). 5A relay contact output. 12V op-
eration. £9.00 REF: 9P20,

Single Channel Sound to Light
Kit,

Hluminates light bulbs to rhythm of mu-
sic. Ideal for parties etc. Max 240V 1000
watt. £6.00 REF: 6P84.

Six Channel Sound To Light
Kit

Each channel is adjustable max 500 watt
per channel 240V AC high sensitivity.
£17.00. REF: 17P6.

Light Swelling Kit

240V Hght bulbs (max 200w) are gradu-
ally dimmed and tllumtnated at regular
intervals (approx every two seconds) Ideal
displays. discos etc.

£11.00 REF: 11P11. \ |
~

~
T\

Little Electrotechnician Kit
Educational kit for beginners comprising
of 7 different clcuits. 4.5V batt required.
£8.00. REF: 8P1586.

12 Melodies Generator Kit
Plays 12 different tunes at the touch of a
button. 8V. B8R speaker required.
£11.00. REF: 11P12.

BULL ELECTRICAL 250 PORT LAND ROAD HOVE SUSSEX BN3 5QT WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 323077



Mesmeric Instrument Kit.
Magnetic field Instument is sald to have
curing effect on certain ailments!
£8.00 REF: 8P157.

headiac
camn

trancrg sehems

vl S8
= w0
i

LRl

Metal Detector Kit
Uses mint ferrite aerial to detect metal n
walls etc. 6cm range led output. 9V.
£5.00 REF: 5P199.

Metronome Kit

An adjustable electronic metronome with
a signature between 30 and 300 beats per
min. Loud speaker output. 4.5-6V sup-
ply. 87.00 REF: 7P40.

12V 3 Channel Sound To Light

Kit

Kit will drive 3 x 12V halogen bulbs (max
100w each). Heatsinks and bulbs required
12V AC operation.

£12.00. REF: 12P57.

Microphone Preamp Kit
Impedance load variable from 4R to 100kR.
Input voltage 2-40mV. Output max 1.8V
20-40khz. 6-20V operation.

£6.00. REF: 6P85.

Mini Moving Light Kit

Moving light with 3 very small bulbs.
Adjustable speed 9-12V ideal for models,
brooches etc. £5.00. REF: 5P2186.

Mini Traffic Light Kit

3 small LED's are illuminated one after
the other. 4.5-6V operation.

£5.00 REF: 5P200,

Morse Code Practise Kit

Sound generator with touch switch and
loud speaker. 3-9V.

£8.00. REF: 8P158.

Moving Rope Light Kit

Complete kit to build a rope light 6.5m
long. Gives running light effect. Requires
12v 2.5A. £25.00 REF: 25P28.

Moving Light Kit
Adjustable speed uses 6-24V bulbs max
3A (3 chan}. £12.00 REF: 12P54.

10 Channel Moving Light Kit
Drives 10 50watt 240V bulbs. Speed ad-
justable. £30.00, REF: 30P11.

MW Testing Transmitter Kit
Close range test oscillator. Not to be used
for transmitting. £5.00 REF: 5P217.

Power Controller Kit -

Regulates bulbs. drills, stoves, soldering
frons etc, Max 1300 watt.

£12.00. REF: 12P55.

Spy Stethoscope Kit
Using an carpiece allows you to listen
through thin walls. doors. windows etc.
£15.00. REF: 15P59

SW CB Receiver Kit

Short wave receiver for CB etc. (6:30mhz)
4.5-6V.

£15.00. REF: 15P60,

Telephone Ampiifier Kit

Suitable for monitoring telephones with
pick up cotl (supplied) 8R speaker and 9V
supplyrequired. £8.00. REF: 8P159,

Thermal Switch Kit

Turns a device on or off at a pre fixed
temperature ideal for ice warning, fire,
extractor fan. heatingetc. -30to +150 deg
C. 5A relay output.

£9.00 REF: 9P24.

Ultrasonic Dog Whistle Kit
Emits high powered ultrasonic sound ad-
justable from 8000-25000hz. Complete
with transducer. 9V battery required.
£6.00. REF: 6P86.

Strobe Light Kit

Stroboscope kit with U shaped tube. Ad-
justable speed 1-10hz, ldeal for disco or
photographic use. 240V AC.

£16.00. REF: 16P15.

Twilight Switch Kit

Turns a light on at twilight and off at day
break. Adjustable sensitivity. Max250watt
240V AC. £9.00 REF: 9P25.

TV Test Channel Kit

Screen pattern generator for connection
to aerial socket of TV Chotce of different
patterns available. 4.5-6V. £10.00.
REF: 10P158.

Warship Siren Kit

Decks clear for action siren 3-15 watt
output 6-12V operation. 8R speaker re-
quired. £8.00. REF: 9P21.

Star Wars Siren Kit
3.15 watt output 12V 1.5A supply 8-32R
speaker required.£9.00. REF: 9P23.

Robot Voice Kit

Modulates human volce with an adjust-
able frequency to produce different voice
effects. Voice requires amplification after-
wards. le tape recorder etc. 9- 12V supply.
£8.00. REF: 8P56.

Touch Switch Kit

If the sensors are touched by a finger of
nose etc relay will be operated and can
operate equipment as required. 9-12V
supply. £7.00. REF: 7P42.

Kojak Siren Kit
Very loud siren 12V 8-32R speaker re-
quired. £9.00. REF: 89P22.

Game of Skill Kit

Pass the loop over the wire to prevent the
alarm and the light operating. 9-12V
£5.00. REF: 5P215.

IC VHF Receiver Kit

High quality recetver uses TDA7000. Good
selectivity 8R 1W speaker required. 9V.
£10.00 REF: 10P122,

Ice Warning Instrument Kit
Indicates undesirable temperature
changes in fridges. freezers or as frost
warning for cars. 9- 12V supply required,
£7.00. REF: 7P39.

Impulse Voltage Control Kit
Almost loss free regulation of speed for DC
motors providing almost full torque at all
speeds. Ideal for trains, drills. toys etc.
Max 2A 12-16V.

£10.00. REF: 10P154.

Inductance Bridge Kit

with this kit cotls can be easily measured
2 adjustable scales 1-100mH. .1-10H. 9V
operation. £12.00, REF: 12P52.

Infra-Red Light Barrier Kit

Light barrier with invisable infra red light
beam. Complete with transmitter and re-
celver, 6m range 9-12V. 3A relay contact
output. £16.00. REF: 168P9,

Interval Switch (universal) Kit
Interval time 1-140sec Length .2-12sac
7.5-12V operation 5A relay contact o/p
LED tnverval indicator. ldeal for wiper
controller, lamps. motors. alarms etc.
£12.00. REF: 12P53.

LED Light Band Kit

Decorative 1.5m band of 14 LED's which
Hight up alternatively 1o give a moving
display. 18v.£10.00, REF: 10P155.

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS /VISA/MASTERCARD/SWITCH ACCEPTED
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IC Radio MW-SW-LW Kit

Single circuit radio that recetves medium,
short or long wavebands. 220mW output.
9v. £8.00. REF: 8P155.

LED Modulator/Voltage Display
Kit

A voltage measuring kit. Displays up to
30V, ldeal for batt indicator. amp o/p
speaker peak meter etc. 12v operation.
£10.00. REF: 10P156.

Atomium Kit

A decorative device which uses six red
LED's which optically circle around a
green LED. Requires a 9V battery. Ideal
for jewellery etc. £7.00. REF: 7P38.

Audio Scope Kit
Produces black, vertical bars which move
to the rhythm of the musie, simular to
oscilloscope patterns. Simple connection
to the aerial socket of TV,

£10.00. REF: 10P151.

Universal Ni-Cad Charger Kit

Automatic charger for cells from 1.2 to
15V. The charging current will automati-
cally adjust. to remain constant as the
battery charges. Has a selection of seven
settings 5-600mA. A transformer 18-20V
.6A 1srequired. £8.00, REF: 8P152.

Car Lights On Warning Kit
Produces a notsey honk" f you tumn off the
ignition but leave the lights on. Works off
car battery. £8.00. REF: 8P153.

Combination Digital Lock Kit
After keying in a 4 digit code the relay
switches on. The code is.independantly
programmable and can be easily modi-
fied. Relay contact 3A. | x ¢/o. Ideal for
keyless locks for. door, video, computer
etc. £15.00. REF:15P56.

Car Antenna Amplifier Kit

This amplifier 1s connected between the
antenna and the radio, using co-ax cable
60-75R. Gain max 22db. Frequency range
0.5-150mhz. £6.00. REF: 6P81.

Converter 100mhz - 200mhz
Kit

Extends the range of radios to cover ama-
teur bands. ships, TV stations ete, Simply
introduced into aertal cable.

£15.00. REF: 15P57.

Sound Operated Switch Kit
This accoustic circuit turns on a relay,
can be triggered by a clap etc. Another
clap turns it off. Adjustable sensor. Ideal
for turning on and off lights and equip-
ment. 12V operation.

£14.00 REF: 14P17.

Diesel Engine Sound Kit
Generates 7-10 watt sound with adjust-
able exhaust, valves and running speed?
For 4-8R speakers.

£11.00 REF: 11P10.

T —— .

Accoustic Water Detector Kit
-Ralses a loud alarm on contract with
water. Ideal for broken pipes, overflowing
washing machtnes. bathtubs etc. Sensor
can be connected by a longer cable upto
100m away. Power supply 9V battery.
£5.00. REF: 5P212.

Electronic Accupuncture Kit

This kit operates tn accordance with the
electronic accupuncture method. Com-
plete with instructions. Migrane, poor
ciculation, backache etc, 3-12V opera-
tion. £7.00. REF: 7P36.

Universal Alarm System Kit
Reliable alarm system for 9-12V opera-
tion. Max 20 alarm contacts may be con-
nected. Adjustable starting and alarm
time delay of a few seconds, alarm time
approx 30-60 seconds. includes reset
button. £14.00. REF: 14P15.

Hi Fi Amplifier Kit

Two types available. No 1 s a stereo
amplifier with a 2 x 8 watt output.
£14.00 REF: 14P18.

No 2 is a 10 watt mono.

£9.00. REF: 9P19

Antenna Amplifier Kit

Wide band antenna ampiifier approx0. 15-
350mhz, 9-18V Gatn approx 5-20db ( VEF
approx 10db) Ideal for improving recep-
tion of radtos and TV sets. (Up to 150mhz).
£5.00. REF: 5P213.

Antenna Amplifier Kit No 2
Wide band antenna amplifier approx 30-
850mhz. 12-18V operation. In and out
impedance 60R. Max gain 20db. Idea} for
use in the UHF and VHF bands.
£8.00. REF: 8P54,

Apple Powered Radio Kit

Small medium wave radio. The operating
voltage 1s generated by two special elec-
trodes inserted in an apple.

£7.00. REF: 7P37.

30 Watt Single Channel AmpKit
30 watt rms into 8chm, 20HZ-20KHZ
harmonic distorttom 0.1%, sensitivity
1'50MV. mic sensitivity 50MV, 36vx 2 psu
required. Complete with base. treble and
volume controls and heatsink.

£8.00. REF: W8P7

120+120 Watt Stereo Amp Kit

240 watts rms into 4 ohmm. 10HZ- 10KHZ.
harmonic distortionless than 0.01%. sen-
sitivity 3MViphono), 130MV(aux), 2 x 30v
psurequired £30.00. REF: W30P3.

30 Watt Stereo Amp Kit

30 watt rms into 8ochm, harmonic distor-
tion .1%, sensitivity 3MV(phono}.
130MV(tuner), signal to noise B0db, 36v x
2 psurequired. £16.00 REF: W16P1

300 Watt Mono Amp Kit -

300 watt rms cutput, harmonic distortion
less than 0.05% 10HZ-10KHZ. 2 x 60v
psu required.

£40.00. REF: W40P3

New Solar Energy Kit

Kit contatns 8 solar cells. motor, tools, fan
ete plus educational booklet. ldeal gift for
the budding enthusiast}

£12.00. REF: W12P3

Speed Control Kit

Not the original but could be used with the
Sinclair C5 Motor using pulse width modu-
lation for overall control at 12V and upto
30A. Uses rotary pot. for output control
PCB and componants included. Requires
heatsink.

£17.00. REF: 17P3

ORDER TODAY BY
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CIRCULAR DOWNLIGHT
FITTINGS

LIGHTING & LOUDSPEAKERS

FLOURESCENT LAMP

REF : L1068 PRICE : £8.30
Free standing or hanging 15ft of
cable terminating in cigar lighter

A range of four metal circular down glug- She
OWET: 400mA
light holders for low voltage bulbs Dins: RS 5t A0

and reflecters.
Mounting Plate:  75mm dla
Mounting Depth: 48mm (appx})

WARNING LIGHT

(golcl.] i REF : L119A PRICE : £12.50
B L T 12Vdc amber dome safety warn-
(white)

REF : L133B PRICE : £3.00

ing light with rotating parabolic
mirror gives revolving light beam.
Cigar lighter plug. Magnetic base.

MIRROR LAMPS Power: 12Vde 1.4A
Dims: 120d1ax 150
REF : FO19HA PRICE : £3.40 Weight: 0.615kg

A low voltage mirror lamp with open
front. 50mm diameter.

CONSOLE LAMP
REF : L100 PRICE : £4.00
For disco consoles, Hi Fi equipment

CB rigs. etc. 12V lamp is
enclosed head with switch. Flex-

XENON STROBE

REF : L118A PRICE : £7.99
Low profile fully sealed weather-
proof slasher contaming a high
intesity long life xenon tube. Re-
verse polarity protected. Bhaelens.

Typically for alarm use.
ible chrome gooseneck. Power: 1w
Length: 300mm Voltage: 12Vde
Lamp: 12Vdc BW Currency: 150mA
tubular filament Flash rate:  120/min
Power: 12vde Dims: 70dlax64mm

CONSOLE LIGHT

REF : L100C PRICE : £12.89
12V fllament lamp fitted in end of
flexdble black gooseneck.

Length: 420mm

CONSOLE LIGHT

WARNING LIGHT

REF : L118 PRICE : £27.99
High intensity xenon strobe am-
ber warning light. 300,000 candle
power flash can be seen for miles.
Magnetic base.

+ v Power: 12Vde 400mA
REF : L100B PRICE : £17.99 ik b il
12V filament lamp fitted tn end of
flexible biack gooseneck. Has stand- =
ard XLR male socket with pins 1 LANTERN

and 2 wired to lamp.

Length: 450mm
Power: 12Vde

QUARTZ HALOGEN
SPOTLIGHT

REF : L120A PRICE : £8.49
Hand held quartz halogen spotlight
with 55W bulb. producing more
than 250.000 candle power. directed
by a concave electro plated reflec.
tor.

Power: 12Vdce
Dims: 125x125x140mm

REF : L122K PRICE : £2.89
Battery powered lantern whichcan
be free standing, hung on hook or
fixed. Internally powered by bat-
teries. Pull eord and push switch
operated comes with spare bulb.
Dims: 114x160x65mm
Power: 4xD cells

FLOURESCENT LAMPS

PIR LIGHT /ALARM

REF ; L1221 PRICE : £12.99
Battery powered PIR light/alarm
unit in compact free standing or
wall mounting case. Slide switch

for on/off auto lght and alapm.
Detection range: 6m

Power: 4xC cells
Single 12" Dims: 138x118x65mm
REF : L107 PRICE : £8.50
n
Double 12 PIR LAMP

REF : L108 PRICE : £10.30
Attactive white fitting with ribbed
perspex diffuser. " On/off switch.
Transistorised circuitry. Fitted 3ft
cable. Keyhgle fixing.

REF : L142 PRICE : £12.99

Self contained or wall mounting
PIR operated lamp. Slide switch
for controls. Light sensor pre-

Power: 12Vdc 8W tube vents daylight Opseratlot:_.
Dims: 360x62x37mm rl,);l’es’lon range: 4;:1‘20;2 :r;
TELEPHONE AND FAX ORDERS WELCOME = | S Dims:  150x94x68mm |
TEL: 0273 203300 FAX: 0273 323077 CANT SEE WHAT YOU'RE LOOKING FOR
Ty ACCESS\VISA\MASTERCARD\SWITCH i Don't give up hope, give us a call 0273 203500
MONDAY-FRIDAY 9.00 - 5.30 We may just have THAT ITEM sitting in our warchouse waiting for your call.

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS /VISA/MASTERCARD/SWITCH ACCEPTED




PIR GLOBE

REF : L134 PRICE : £21.98
Stylish globe shaped lamp with bult
in PIR detector which reacts to body
heat. A photo detector built into the
unit prevents daylight operation.
Range 1s adjustable.

Lamp type: 60W max
Detection range:  10m x 110° fan
Power: 220/240Vac 50Hz
Dims: 300x200x280mm

TUNGSTEN HALOGEN
LAMPS S00W

REF : FO18ZA PRICE : £2.35
Tungsten halogen replacement
lamps: 240Vac.

MAINS MOTOR DRIVER
FLASHER 1000W
REF : 2P258 PRICE ; £2.00

PIR SPOTLIGHT S00W

REF : L1335 PRICE : £18.99
Twin spotlight PIR security lamp.
The PIR detector and Jamphalders
are fully adjustable for atm.
Detection range: 20m x 110° fan
Max Load: 300W Incandescent |
Auto reset time: 5 sec to 18 min
Power: 220/240Vac 50Hz

AUTOSENSOR LANTERN
REF : L140 PRICE : £14.99
Polycarbonate bodted outdoor coach
lamp with a built in daylight sensor
which allows the lamp to switch on

8" ROUND FULL RANGE
SPEAKER

REF : LO18A PRICE : 24.75
Full range speaker. Foam edge
paper cone with chrome HF dome.

Stze: 3° round
Impedance: 8ohms

Power nominal: 1ow

Muasic Power: 20w

Freq response: 60-16000kHz
Resonant freq: 120Hz
Output SPL: 884B @ 1W

Magnet welght:  5.3c
Overall weight:  400g
Dima: 78(diax40mm

at dusk and off at dawn. Protected
against weather to IP23.

Max bulb stze: 80w

Heght: 360mm

Power: 220/24CVac 50Hz

PIR COACH LAMP

REF : L141 PRICE : £21.8%
Polycarbonate bodied outdoor coach
lamp with a built in PIR detector.
The detector if fully adjustable for
angle and has on ime adjustment.
A photo cell prevents daylight op-
eration. Protected against weather
to IP23.

Max bulb size: 60W

Height: 330mm

6.25" ROUND FULL RANGE
SPEAKER

REF : LO22B PRICE : £9.95
Small size but high power full
range unit. All black. Foam rub-

ber edged paper cone. 1* alu-
minium voice coil.
Size: 5.25° round
Impedance: 8ohms
{ i i) Power nominal: 45w
J Music Power: 60W
T Freq reaponse: 63-20000Hz
5 Resonant freq 63Hz -
m Qutput SPL: 92dB @ 1w
- Magnet weight: 200z
Overall weight: 1172g
Dims: 181{dix73mm

Power: 220/240Var 50Hz

PIR FLOODLIGHT 500W
REF : L132 PRICE : £29.95 I
High powered security floodlight
with built tn PIR detector which
reacts to body heat. Adjustable
horizontally and vertically.

Bulb: 500W hajogen
Time on: 9secs-10mins
Detection: 1I5mx 110°
Powrer: 220/240Vac 50Hz
Dims:

Light: 180x150x 1 40mm
Sensor: S0x72x83mm

PIR FLOODLIGHT 3800/
5co0w

6.5" ROUND FULL RANGE
UNIT

REF : LO26B PRICE : £11.95
Compact full range driver. Foam
rubber edged paper cone. 1" alu-
minfum voice ¢ofl.

Size: 6.5" round

8ohms

Power nominal: 45W

Music Power: 60W

Freq response: 56-20000Hz
Resonant freq: 381z

Qutput SPL: 94dB @ 1w
Magnet weight: 200z

Overall weight: 1265¢

Dims: 165{di1aIx76.5mm

REF : L132F PRICE : £21.96

High powered security flcodlight
with built in PIR detector which
reacts {¢ body heat. Adjustable

horizontally and vertically.
Bulb: 300W halogen
Bulb: 500W halogen
Time on: 10secs-3mins
Detection: 8mx 110°

Power: 220/240Vac 50Hz
Dims;

Light: 185x150x 140mm
Sensor: 115x50x90mm

PIR FLOODLIGHT 150W

REF : L132G PRICE : £19.85

A 150W PIR securityfloodight which
detects body heat providing posi-
tive protection against intruders.

Bulb; 150W halogen
Time on: 10secs-3mina
Detection: 8mx 110

Power: 220/240Vac 50Hz

Dims:
Light: 145x85x80mm
Sensor: 115x50x80mm

8" ROUND FULL RANGE
UNIT

REF : L032C PRICE : £12.95
Full range drtver. All black Foam
rubber edged paper cone. 1" alu-
minjum veice coil.

Size: 8" round

Impedance: 8chms
Power nominal: 40W

Music Power: 80w

Freq response: 38-18000Hz
Resonant freq: 40Hz

Qutput SPL: 89dB @ 1IW
Magnet weight:  t8cz

Overall weight: 1310g

Dima: 205(diax94mm

DO YOU RECEIVE OUR REGULAR

NEWSLETTERS AND BULLETINS??7?
ARE YOU ON OUR DATABASE -

If not. send In a written request and we will gladly add your name and
address to out malling list immediately, Be one of tha first to know
what's new in stock batore it gets advertised nationaliy.
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10" ROUND FULL RANGE
UNIT
REF : LO34A PRICE : £18.25

8.56" SUPER HORN
REF : LO52A PRICE : £4.25
Rear mounting. Expotential horn.

41
=

18" ROUND WOOFER

REF : LO45A PRICE : £110.00
High quality woofer with steel bas-
Kket. fabric suwrround and paper cone
and dust cap. Suit sub bass sys-
tems.

Size: 18" round
Impedance: 4ohms

Power nominal: 300W

Music Power: 600w

Freq response: 22-3000Hz
Rescnant freq: 24Hz

Qutput SPL: 104dB @ 1W
Magnet weight: 2470z

Ovweral) weight: ~ 8.6kg

Dims: 456d1ax 1 87mm

WE BUY ANYTHING

Professional quality full range Stze: 3.5" round
o driver. Foam rubber edged paper Impedance: 10000hms
- T cone with centre HF dome PO N s
. S Todieas 4 Music Power: asv
- 4 Freq reaponse: SkHz-25kHz
B e S Oupu SPL: 10040
e Music Power: A 60w g:ngnel i o ::ga 7
> Preqresponse:  35-12000Hz v et
e — Resonant freg 3%Hz -
Output SPL: 8sdB @ 1w -
e it 5ok o BULLET TWEETER
Overall welght:  1753g REF : LO54J PRICE : £11.98
Dims: 255d1ax105mm Motorola Powerline bullet tweeter
- tncorporating protection circuttry.
F 5 Stze: 4.3 x 4.9
LOUDSPEAKER 12 tmpedance: 10000hms
REF : LO36B PRICE : £40.695 Music Power: 400W
A full range loudspeaker featuring gmq r?g?_,m ;'::Bm'zmm
twin cone assembly making it tdeal D:;P: 110x l?olx‘gzu.m
for PA. Voice and Disco application. i
Size: 12" round
Impedance: 8ohms WIRELESS LOUDSPEAKER
Power nominal:  100W SYSTEM
. “S‘jc‘:;:’e_ - - REF : A173J PRICE : £140.95
Resonant freq:  45Hz The W400 wireless stereo speaker
il Output SPL: 99dB @ |W system allows you to enjoy a full,
Magnet welght: 5002 rich stereo sound fromyour slereo
g"ﬂ"{“ weight: 4-251“5‘3 = CD or TV. The speaker system 13
el R Lz a two way bass reflex design with
a 4" woofer and 27 tweeter. Pow-
ed by a 10W RMS Amplifler.
LOUDSPEAKER 12" 5
REF : LO36D PRICE : £76.99 Speaker System: 2 way bass reflex
y 3 - 2* tweeler. 4°
A high power low resonance fre- woofer
quency speaker suitable for all high Handling Cap: 1OW RMS
- quality studio type bass applica- FreqResponse:  50-15000Hz
tions. Features 2.5° coil and neo- WARNING: This ltem ls for EXPORT aty ?;,l::‘;::;ply: ks
. prene cone edge. T S Transmitter: 18Vdc adaptor
§ IS:e: zml;‘ound Wireless and 1.:..“.-:‘::‘ 1949, { and aay Recetver: 12Vdc adaptor
1ce: 8 d: L - o o F
PoW.'P‘fdaﬂ nr:wmmal: 260% bl 4 el z Dimas: 230x147x145mm
v vy ot Weight: 5.09Kg
Freq response: 28Hz-6kHz
b I Resonant freg 30Hz
Output SPL: 100dB @ 1W OUTDOOR SPEAKER
Magnet weight: 840z REF : A180A PRICE : £48.85
Overall weight:  7kg Weatherproof Hi Fi speaker, cream
Dims: 320diax131mm with black grill. Adjustable metal
fixing bracket. 6.5° heavy duty
2 speaker unit with weatherproof
15" ROUND/MID RANGE cone. Fitted 100V line matching
UNIT transformer with 15W/8W/4W/
REF : LO43EB PRICE : £45,8% 2W/off and direct tappings
- General purpose bass/mid range selectable.
Py unit offering smooth extended fre- Impedance: 8ohm
. quency response. Qutput power: 25W max
e Size: 15 round Speaker 8.5° weatherproof
fiwia 1 Impedance: 8ohms Dims: 267x175mm dia
¥ o Power nominal:  100W
- Music Power: 150W
e Freq response:  50-5000Hz WATERPROOF BULKHEAD
Resonant freqq  63Hz LOUDSPEAKER
Cutput SPL: 97dB @ 1w
Pt -3 s ¥ REF : 180B PRICE : £109.95
COverall weight:  43kg Well made quality loudspeakers
Dims: 400diax1 10mm of attractive appearance. Ideal for

use In bathrooms kitchens etc.
Wide frequency range offers hi ol
quality up to 20W max. Can be
adapted for 100V Hne use with
addition of a ine matching trans-
former. ABS plastic case.

Power raling: 20W max

Freq respotise: 80-16000Hz
Impedance: 6chms

Dims 230x158x86mm
wetght 1Kg

Colour Ivory

SURPLUS SURPLUS SURPLUS SURPLUS SURPLUS SURPLUS SURPLUS SU

£££ WE BUY SURPLUS STOCK £££

All types of goods considered from Amp Metcrs to Strobes,
Compute s to Computer Software, Components, Electrical

Accessories.... The list is endless. Only requirement is a
minimum guantity of 50 units of each item. Give us a call
TURN YOU MISTAKES INTO CASH - IMMEDIATELY
ASK FOR: PURCHASING MANAGER 0273 203500
or betier still Fax us a list today: 0273 323077
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BASS REFLEX SPEAKERS
REF : A1750 PRICE : £59.00
High performance two way bass
reflex speakers. Exceptional smooth
and clear response. Threaded in-
sertson a S8mm pitch for mounting
brackets or can be used as shelf
speakers.

Speahers:

Bass/Mid 4.5° long excursion
Tweeter 1" super polymer

Impedance: 8ohm

Output; 25W nom 50W max
Freq response 50-22000Hz
Sensitivity  {SPL)8BdB

Dims 225x150x130mm

AMPLIFIED SPEAKER
SYSTEM

REF ; A178R PRICE : £9.28
Stylish two part amplified speaker
system designed to give personal
radio cassettes a high quality
boosted sound output.

Speaker Type: 2 x 3° full range

Output: 2 x 2.5W max

Freq response: 100-20000Hz

Power: BxAA batteries
or 6Vde

Duns: 123x89%x84mm
each

AMPLIFIED SPEAKER
SYSTEM

REF : AI798S PRICE : £29.85
High output power amplified dual
speaker system for usc with per-
sonal cassette or CD players. Each
cabinet contains 3* woofer and [*
tweeter. Unusually mains powered

speakers.

Output: 6W nom 12w
max

Freq response: 60-20000Hz

Power: 220/240Vac 30H:

Dims 1165x88x105mm

SPEAKER WALL MOUNTING
BRACKETS
REF : A173B PRICE : 218.25

TV WALL MOUNTING
BRACKET

WHITE

REF : A173CD PRICE : £22.95
BLACK

REF : A173CE PRICE : £22.88

GAFFA TAPE SILVER

REF : LO98R PRICE : £4.55
Standard quality 50m rolls of 2°
wide scif adhexive Gaffa Tape.

GAFFA TAPE RED

REF : LO98SA PRICE : £7.89
Superior quality. 50m rolls of 2°
wide self adhestve Gafla tape.

Red

PKTIO 1.00 EOYI

3" Square Loudspeakers

6.5" 4ohm 10W Speaker EACH 100 BDI37
2.28" 60ohm Speaker PKT2 1.00 BD453
2.25" 8ohm Speaker PKT2 1.00 BD454
3" 4ohm Tweeter EACH 1.00 BD433
TV Speakers 3W Bohm 70x55mm PKT2 3.00 3P108
TV Speakers SW 4ohm $5x125mm PKT2 3.00 3P109

Speaker Grills - Flush Mount 8" EACH 200 2P281
Brackets - Wall mounting loudspeaker PAIR 500 5P152

Quality Speaker 40hm 10W 4" diameter PKT4 3.00 X3P13
Mini Speaker 8chm 1W 10mm dia PKTI10 1.00 XI1P24
Mini Tweeler 140ohm 40mm dia PKT4 2.00 X2P14

1" HARD DOME TWEETER
REF : BOOSW

PRICE : £9.45

High powered minature dome tweeter
with easy fix bracket and crosscver
capacitor for Jow frequency cut-off
and twreeter protection at 6dB foctave.
Size: 1°

Impedance: 40hm

Music Power: 100W

Frequency Response: 2,300-30,000Hz
Output: 91dB

Crossover: 6dB/octave

Dims: 45mm dia. x 22mm{H)

Weight: 0.025Kg

4" Speakers 40hm 10 Watts
A set of two high quality
roll surround speaker.
Originaily made for TV.
Shielded Magnet. Overall
depth 2.5". 4 Hole fixing
and would be ideal for
use as car speakers
Absolute unbeatable bargain

£3.00 per pair
REF: 3P419

FAMOUS BRAND AAA BATTERIES

PHILIPS AAA 1.5V
ALKALINE BATTERY PACK
PACKET OF 4

REMOTES
WALKMANS
CAMERAS -
EIC, E1C, ETC

IDEALFOR

REF. BD304 PRICES) .00

CTM 644 COLOUR MONITOR
REDUCED TO

£59.00

Working and Tested.
completely refurbished
Amstrad CTM644 Colour
RGB Monitor Housed ina
charcoal gray case.
Originally made for the 464
Computer but sultable for
use with most computers
having an RGB Cutput. 12"
Screen with carring handie
and 12V DC output socket on
front panel. Brightness
control. Dims: 370x340x370

REF: Z59P1

AMSTRAD PPC INTERNAL MODEM

, The Amstrad PPC 2000 intelligent
"= modem was onginally designed to
it into the laptop computers and
has a host of redeeming features
. such as: Hayes compstibility.
Cal] Monitoring
Auto dialing/Answering
operating to V21 V22
V22 Bie and V23
o standard at 75-240bpe
It is supplied with a BT Lead
attachtched and an on beard BT

£5.00 Ref: 5P613 socket.

BULL ELECTRICAL 240 PORTLAND ROAD HOVE SUSSEX BN3 5QT wn BUY SURPLUS STOCK: TEL: 027) 203500 FAX: 0273 323077



MAMOD
WORKING STEAM MODELS

G313 TRACTION ENGINE TEla L (1319 STEAM ROADSTER SAl h
Attractive working model of traditional English A magnificent working model of a motor car
traction engine. which
Pack: 285 x 150 x 185mm. Gr. Wt. 2800g captures the elegance of the Edwardian era.
L Pack: 450 x 150 x 210mm. Gr. Wt. 2450g
Price: £59.95 each 173/4"x51/8 x8 1/4°
Ref : TEla Refl: SAl
Price : £79.99
. NS \. .
& ) #
404 FIRE ENGINE FE1 1312 STEAM ROLLER SRla
Fine example of an early Edwardian Fire Truck. A superbly realistic model of an early road
Finished in typtcal bright red with brass roller.
and crome trim. Pack: 285 x 150 x 185mm. Gr. Wt. 1940¢g
Pack: 490 x 185 x 250mm. Gr. Wt. 2970g 111/4°x57/8 x7 1/4
191/4"x71/4"x97/8° Ref : SR1a
Refl : FEl Price : £54.95
Price: £99.95

a “
1403 FOURSEATER LIMOUSINE SAIL 1318 STEAM WAGON SW1
This unique and realistic working model captures A robust model of a steam wagon.
the realism of years gone by. . Pack: 450 x 180 x 210mm Gr. Wt. 3070g
Pack: 475 x 195 x 240mm. Gr. Wt. 2750g 173/ xT x81/4"
18 3/4*x75/8°x9 1/2° Ref : SW1
T Price : £79.99
Price: £92.95
L » % J

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS/VISA/MASTERCARD/S8WITCH ACCEPTED




MAMOD
WORKING STEAM MODELS

™\
(1332 STEAM POWERED ENGINE SP2 (1336 WORKSHOP MODEL ﬁ334 STEAM POWER ENGINB
Powerful. compact engine capable WS1 SP4  versitile unit capable of driving

of driving workshop models. Pack: 210 x 170 x
198mm. Gr.Wt.1160g81/4"x65/8"x 7 3/4"

Ref : SP2

Price : £37.95

J

Pack: 260 x 210 x 140mm. Gr.
Wwe. 1100g 101/4°x81/4"x51/2"
Ref: WS1 Price: £34.95

o J

BELOW IS A LIST OF ACCESSORIES
AVAILABLE FOR THE MAMOD RANGE.

REF
MAM/12
MAM/ 16
MAM/19
MAM/20
MAM/35
MAM/37
MAM/42
MAM/43
MAM/ 46
MAM/ 17
MAM/ 49
MAM/55
MAM/60
MAM /62
MAM/62a
MAM/63
MAM /64
MAM/72
MAM/ 74
MAM/74a
MAM/74b
MAM/76
MAM /95
MAM/96
MAM/97
MAM /98
MAM/99
MAM/100
MAM/ 101
MAM/ 102
MAM/ 103
MAM/ 104
MAM/105
MAM /106
MAM/ 109
MAM/110
MAM/113
MAM/ 127
MAM/128

DESCRIPTION

STANDARD SAFETY VALVE

STANDARD WHISTLE ASSEMBLY

WATER LEVEL PLUG (non sight glass models)
SELECTION OF WASHERS FOR ALL FITTINGS
STANDARD PISTON/CYLINDER ASSEMBLY
SP4 PISTON/CYLINDER ASSEMBLY
STANDARD FLYWHEEL

SP4 FLYWHEEL
SP2 CRANKSHAFT
SP4 CRANKSHAFT

SRla. TEla, SW1 CRANKSHAFT

SAl, SP4, 1/2" PULLEY

WS 1 DRIVING BANDS (4)

UNJOINED 12" DRIVING BANDS (2} for general
SRla, TEla DRIVING BANDS (2}

SW1 DRIVING BANDS (2}

SAl DRIVING BANDS (2) state which side is d

FILLER FUNNEL

SAl. FEI, DV2, LB1, BURNER TRAY

SRla, TEla, SW1 BURNER TRAY WITH KNOB
SP2, SP4 BURNER TRAY

PACKET OF SOLID FUEL

SR1la FRONT ROLLERS (PER SET)

SRla REAR ROLLERS (PER SET)

TEla, SW1 FRONT WHEELS (PER SET)

TEla REAR WHEELS (PER SET)

SMALL HUB CAPS {2)
LARGE HUB CAPS (2)

SR1a FRONT FORK ASSEMBLY
TE1la, SW1 FRONT FORK ASSEMBLY

SR1la STEERING ROD

TEla, SW1 STEERING ROD

CANOPY ASSEMBLY

SRla, TEla, SW1 SCUTTLE

SRla, TEla, SW1 REVERSE LEVER
SW1 REAR WHEELS (PER SET)

SA1 WHEEL COMPLETE WITH TYRE

SAl STEERING ROD

STANDARD SIGHT GLASS ASSEMBLY

larger models. Pack: 260 x210 x 195mm.
Gr. Wt. 1850 101/4"x8 1/4" x 75/8"
Ref: SP4 Price : £42.49

PRICE
£3.99
£4.99
£2.99
£1.25
£5.99
£5.99
£3.50
£3.75
£2.99
£2.99
£2.99
£1.25
£1.99
£1.45
£1.45
£1.45
£1.45
£1.05
£3.50
£3.50
£3.99
£1.99
£7.99
£7.99
£6.99
£7.99
£0.89
£0.89
£4.25
£3.45
£3.45
£3.45
£8.99
£3.99
£1.99
£8.25
£4.99
£3.75
£2.95

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 5QT WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 323077




MEGAPHONES, MICROPHONES,
METERS, MOTORS...

MEGAPHONE
REF : P116B PRICE : £33.95
High output but very compact
loudhatler for bandheld use. All in
one ABS construction with volume
control and wrist strap
Output: 5W RMS/10W peak
Rangc: 0.5x-0. Thm depending conditiony
Powen 8 x AA type batteries

PROFESSIONAL FLOATING
DYNAMIC 250 OHM

REF : PGSST PRICE : £46.95

High quality dynamic microphone
with untdirectional characteristicand
selectable floating or unbalanced
output. Integral on-off switch. strong
wire mesh windshetld. transit/stor-
age case. detachable lead. (XLR to
jack)

Sensitivity:  1.0mV at 94dB sp!
Impedance: 250 ohm

Response: 60-16000Hz

Front/back: better than §0bD at 1kH2
Lead: 4m low eoise wTh 0. 33mm jeck plug

METAL DETECTOR

REF : YOB0A PRICE : £39.95

Easy to use lightweight. well bal-

anced metal detector. Detectes

gold. silver or copper coins and

other metal objects through sand

or rocky sofi. Features:

* Om /Off volume control

* Tuning control for sensitivity adj

* VU meter

¢ Headphone socket

* Telescopio non-corrosive shaft

® 8" waterproof and shogk resistant
search coil.

Length closed:; 800mm

Length extended: 940mm

DIRECTIONAL RIFLE-TYPE
MICRPHONE 600 OHMS

REF : P633M PRICE : £52.93

For hand-held or stand-mounted use.
The capactitor microphone ts housed
in a shock mourit and the barrel can
be unscrewed for storage. Supplied
with full length foam windsheild.

Sensitivity:  3.1mV at 91dB spl
IMmpedances:  ¢o0 shm, wil makch wost Inputs

Response: 30 to 16000Hz
Front/back: approx 18dB
Power: 1 x AA type battery.
Length: 390mm overall

FM CORDLESS
MICROPHONE

REF ; 15P42A PRICE : £15.00
This untt s an FM broadcasting
station in miniature. A 3 stlicon
transistor FM transmitter with an
electric condenser type microphoue
which is direct coupled to a Field
Effect Transistor amplifier
resulting in maximum sensitvity
and broad frequency response.
Freq Range: 90-105mHz FM

Freq Resp: 50-15000H2
Range: 500 feet open fleld
Power: PP3 battery

Power supply: 9vde (PP3)
Weight: 1.2KG
METAL DETECTOR

REF : YO80B PRICE : £56.85

A professional model incorporat-

ing a discriminator circuit which

allows the operator to elliminate

unwanted items while still main-

taining a high degree of sensitivity

to detect most precious metals.

Features: -

* Om fOff volume oontrol

¢ Disorimination sontrol

¢ Headphone jack socket

¢ Telescopic non-corrosive shaft

¢ Auto-tune button for setting to
maximum sensitivity

+ Battery/sensitivity level meter

*+ 8" waterproof/shook resistant

Length closed: 605mm
Length extended: 940mm
ower Supply: 9Vdc (PP3)

P
Weight: 1.18Kg

0-500mA 360R INTERNAL RESIST EACH 6.00 6P41
O- 1mA 100R INTERNAL RESIST EACH 6.00 6P42
0- 10mA 60R INTERNAL RESIST EACH 6.00 6P43
0-100mA 0.6R INTERNAL RESIST EACH 6.00 6P44
0- 1A EACH 6.00 6P45
0-25V DC 25K INTERNAL RESIST EACH 6.00 6P46

0-30V DC 30K INTERNAL RESIST EACH 6.00 6P47

PANEL METERS 80x70mm

0-40V PANEL METER 80x70mm EACH 6.00 6P24
0-50V PANEL METER 80x70mm EACH 6.00 6P26
0-80V PANEL METER 80x70mm EACH 6.00 6P27
0-200V PANEL METER 80x70mm EACH 6.00 6P28
0-5A PANEL METER 80x70mm EACH 6.00 6P30
0-10A PANEL METER 80x70mm EACH 6.00 6P29
PANEL METERS 60x45mm

0- 50mA 2K3 INTERNAL RESIST EACH 6.00 6P39
0-100mA 1K2 INTERNAL RESIST EACH 6.00 6P40

AC MOTORS

MAINS SHADED POLE MOTOR 7/8" EACH 1.00 BD85
GEARBOX & MOTOR

500 WATT MAINS MOTOR WITH EACH 5.00 5P193
3 SPEED CONTROL

60 WATT 5RPM MOTOR. POWERFUL

126x60x45 EACH 5.00 5P54
60 WATT 150RPM MAINS MOTOR.

80X80X90mm EACH 2.00 2P38A
9OW MAINS MOTOR approx. 6™x4" EACH 3.00 X3pP9
60 WATT 60RPM MAINS MOTOR EACH 5.00 5P173
DC MOTORS

1/10TH HP-12V 1 /4" SPINDLE EACH 4.00 4P22

STEPPER MOTOR 7.5°
1/8TH HP 12V MOTOR 75X75mm EACH 6.00 6Pl1A

C5 MOTOR NO GEARBOX****** EACH 22.00 20P22
MODEL MOTOR 1.5-9v EACH 1.00 BD540
LOW CURRENT MOTOR/SOLAR EACH 1.00 BD681
MAINS MOTOR SUIT BD86***** EACH 1.00 BDS88

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS /VISBA/MASTERCARD/SWITCH ACCEPTED



FLAT MAGNET 1x1/2x1/8"
VERY POWERFUL MAGNET
25x13x6mm

POWERFUL ELECTRO MAGNET
6V 1x50mm sq AND 1x20mm sq PKT2 £2.00 2P371

PKT6 £1.00 BD897

PKT2 £1.60 BD642

SLIDER POT KNOBS

1/4" STANDARD GRUB SCREW PKT10 £1.

00 V1P3
PKT20 £1.00 VIPIO

SRR,

SLOTTED OPTO

PHOTO INTERRUPT

LIGHT DEPENDENT RESISTOR

ORP12

SUB MIN LIGHT
DEPENDANT RESTR
CAMERA FLASH -
XENON TUBE 3V

EACH &£]1.00 BD545

20Kohm /V

REF : Y108 PRICE : £18.95

* 18 ranges [including LOAdc)

* Battery test

¢ Continuity buzzer

* Fuse and diode protection

* 3.colour mirrored scale

* Two tone beige plastio oase
® Leads with 4mm plugs
Batteries andinetruvtions ineluded
AC volts: 10.30-250- 1000V +4%
DC volts: 0.28.2.3.10-56-250- 1000V . 3%
DC current:  0-50u-5:-500mA- 108« 3%
Resistance:  10k-100k-10Mohim +3%
Battery test: §.5V10ohm 9V900ahm

EACH £1.00 BD619

PKTZ £1.00 BDI19

EACH £2.00 2P38B

100x160mm SINGLE SIDED
203x114mm SiNGLE SIDED
100x160mm DOUBLE SIDED
203x144mm DOUBLE SIDED
FERRIC CHLORIDE ETCHANT
DEVELOPER CRYSTALS

POLYPROPYLENE TRANS s2saesso EACH  £2.00 2P349

BRASS WIRE BRUSH

PHOTO ETCH PCB (UV SENSATIVE)
203 x 114mm DOUBLE SIDED

EACH &£5.00 5P189
EACH £3.00 3P133
EACH £4.00 4P78
EACH £4.00 4P79
EACH £5.00 5P189
EACH £3.00 3P134

Decibels: -8to +62dB
Protection:  fuse and diodes
Dima: 150x 100x40mm
30kchm/V

REF : Y121A PRICE : £28.95

* 24 ranges inoluding 10Ado

¢ Diode and fuse protection

¢ Polarity reverse switoh

* Tranwistor test ranges

* Battery test ranges

* Teat leads with shrouded 4mm
pluge

* Battery and instruction lcaflet

inciuded

AC volis: ©-10-30-19-300 1000Vec - S%

'DC volts: 0-30-10-80- 1003001000V de +3%

DC current: o 100v-3m-30m-3001088: - 3%

Resistance: o ie-10n- 1M. 10Mobsm - 8%

Battery test: 1.5vaa. 1.5vcap svrres

Protection:  fuse and diodes

Dims: 160x1 10x50mm

EACH &2.00 2P348

EACH £1.00 BD837

TRANSFER STARTER PACK assorrep PKT12 £10.00 10P1C0O

O

PKT2 £1.00 BD69

r——-l
12V MINATURE RELAY SPDT 16A
240V AC CONTACTS
12V MIN RELAY 7000hm Coll 2 e EACH £1.00 BDS1
12V MIN RELAY. 1600hm 4 cocon EACH £1.00 BD52
DC OR 24V PLUG IN RELAY 3 ceeat PKT2  £1.00 BDS0O

8ohm 25 WATT 1/4" SHAFT

24V MIN RELAY
4 c/o 5A cont. 28x20x32mm
5V COIL PCB MOUNT RELAY

PHOTO ELECTRIC RELAY RESTRS EACH £85.00 TO30
1/4 WATT 2% METAL FILM usswe 500 £5.00 5P170

VARIABLE RESISTORS
24V RELAY DC

encapsulated 16A on/off contact PKT4 £1.00 X1Pl6

24V RELAY open type

10A on/off contact

EACH £2.00 2pP412

PKTZ2 £1.00 BD580
EACH £1.00 BD&65

10Mochm

REF : Y122F PRICE : £20.93

¢ 3.5 digit 12mm LCD display

® 32 ranges including 20A ac/dec

* Tranristor test

* Diode test

* Rugged yellow case "

® Teat lends with shrouded 4mm plugs

® Fuse protection

* Automatic polarity and zero

Battery. instruction manusl and

carring case included

AC volts: 0.200m.3.20-200 TO0Vex + 0.5%

DC volts: 0.200m-3-10.200 | G0V c -0.5%

AC current  0.20u-200u-2ro-20m-
200m-2A20Aac- 1%

DC current:  0-20u-200u-2m-20m-
200m-2A-20Ad¢ « 0.5%

Resistance:  0-200.7-200-12Q0Mon . 0.5%

Trans hFE:  0-1000 PNP/NPN

Dimas: 172x88x36mm

PKT3 £20.00 Vaopr1

PKTS £1.00 X1P17

| TELE

10Mohm

REF : Y122HL PRICE : £60.98
* 4.5 digit 18mm LCD display

* 30 ranges including 20A acfdo

* Transistor and diode test

® Continuity test with buzzer

® Data hold switch

¢ Built mnd tested to IBEC348

* Fully shrouded test leads
Battery. instruction manual and
ocarrying case inoluded

AC voits: 0-200m 3 700-750Var .0.5%
10Mohm DC volta: 0-2001-2.20.2001000Vd< +0.0%
REF : Y120AE PRICE ! £29.95 AC current:  0-200y-2a-20m-200m-2-
® 3.5 digit 24mm LCD display 20Aac + 0.8%
® 33 ranges including 20A ac/de DC current:  0-A200u-2m- 20m-200m-2-
* 8 cmpacitanos ranges 20Adc « 0.5%
¢ Transistor test Resistance: 0200 2x-206-3008 2320Monm
¢ Continuity test cai1se
® PTC and fuse protection Trans hFE: 0-1000 NPN;/PNP
Battery, instruction manual and fully Dims: 176x90x36mm
shrouded test leads inaluded
AC volts; 0-200m-3-70-200 780Vme + B2% 2kohm/V
DC volts: ©-300m-2-10.200-000Vdc s O.0%

AC current:  0-700vimXmaoOmicase. L2% ?EF : YI0ZA PRICE : £7.69
DC current:  0-200s-2m-20m200m20Aac . 2% 12 ranges

Resistance: ¢2002020220002m200m0bm 2%
Capacitance: o-2ocsm-20shm-700sa 28I04F o 5%
Trans hFE:  0-1000 NPN/PNP

Dims: 191x88x36mm

EPHONE AND FAX ORDERS WELCOME
TEL: 0273 203500 FAX: 0273 323077

ACCESS\VISA\MASTERCARD\SWITCH
MONDAY-FRIDAY 8.00 - 5.30

¢ Diode protection

* Mirrored scale

* Ohms adjust

* Test leads with 2mm pluge
Battery and instruotion leaflet
incladed.

AC volts: ©-10-30-250-500ac 4%
DC volts: 0-10-50-250-%00dc «3%
DC current;  0-300u-50m-250mA 3%
Resistance: Q-1Mohm + 3%

Decibels: -20 to +56dB
Protection:  dicdes
Dims: S0x60x30mm

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 SQT wz BUY SURPLUS STOCK: TEL: 027 203500 FAX: 0273 323077




ROPE LIGHT

REF ¢ GOOSRA PRICE : £20.95
Sm tough flexible plastic tube rope
light. 4 circuits of 20 coloured
bulbs. May be connected end to
end to make extended lengths.

10Mohm

REF : Y122HS PRICE : £89.98
The Y122HS (M4650CR) mutlimeter
is capable of commumijcating either
the currentLCD readout or upto 5
stored measurement values direct to

data acquisition systems. PC's. pen Length: Sm
plotter, printer, etc. via its MT/
RS232C interface cable. Interface

ROPE LIGHT

cable and program disk inchided with
meter,

* 4.8 digit I7mm LDC display

® 30 ranges including 20A ac/do
* Data hold

®* Max/min value oapture

* 40 point analog bargraph

* Frequenay counter

* Logic test with suto level

* Capacitanoe test

* Continuity test with buzzer

* Tranwistor and diode test

* Bullt and tested to IEC348

* Fully shrouded test leads

Battery. instruction [eaflet asnd oarrying

oase included. iy
AC volts: 0.200m-2.20.200.750Vac « B.4%
DC volts: ©-200-2-20 200 1000Vac « 0.O% ROPE LIGHT LEAD

AC current:  ¢-2m-200w-30Asc + 1.0%

DC current:  0-200%-2m-200m.  20as< + 0.5%
Resistance: o 20075208200820C0Mstm 0.5
Capacitance: 0-2000p82000.20uF + 2.0%
Frequency: ozog-200mm:- 20%

Trans hFE: 0.100 NPN/PNP

Dims: 176x90x36mm

REF : GOO8S PRICE r £38.93
Self contained 3 colour rope light
with built in speed controller. 3
circuits of 20 lamps.

Length: 6m

Power: 220/240Vac 50Hz

ROPE LIGHT LEAD

REF : GOOGMA PRICE : £7.83
2m extension lead for connecting
rope lghts to controllers.

REF : GOO6MB PRICE : £6.85
“¥" splitter lead for running two
rope lights from one controller.

REF : Y122HT PRICE : £8.00

Replacement interface lead and pro-
gram disk for Y122HS

Max output: 750W/channel
S000W total
PAR36 SPOT Power: 220/240Vac 50Hz
REF : GOOSU PRICE : £14.99 Dims: 184x100x55mm

High quality PAR36 spot lamp with
mounting bracket. Contains safety
isolating transformer and screw-
drtver release fuseholder. Bulb

4 CHANNEL CONTROLLER
REF : GOO6M PRICE : £49.93
4 channel lighting controller with
five bullt in sound acttviated ef-
fects: 1 on/3 off, 2 on/2 off

3on/1 off 4on/0 off plus random
forward reverse on all 4 sequences.

supplied separately. 4 channel ighting controller with
Power: 220/240Vac 50Hz buiit in mic. sound control and
Weight: 1.28kg speed control. 4 Red LEDS mimic
the lighting display.
Max outpul: 1000W/channel G00OW
PARSG BULB channel inductive
c o Power: 220/240Vac 50Hz
REF : GOO8 PRICE : £8.75 i e T

PAR36 bulb. 6V 30W Focused nar-
row beam,

4 CHANNEL CONTROLLER
REF : GOOSP PRICE : £39.95

SOUND TO LIGHT

REF : GOOSC PRICE : £79.95

3 Channel sound to light powering
6 x 60W coloured spot lamps {in-
cluded). Built in microphone and

load.
Indtvidual channel sensittvity con- input power; 220/240Vac 50tz
trols included. Outputs: L40UW or 700W per ehmunel
Power: 220 /240Vac 50Hz depending on ywned nyed
2300W wmx totml o
Dims: 260x152x47mm
LIGHT BOX

REF : GOOSN PRICE : £99.85
Two 4 lamp black vinyl cases each
fitted with 2 Bulgin 8 pin sockets for
connection of Hght controller. Uses
60W reflector spot lamps (ES)

8 WAY SWITCH BOX

REF : Go08Qg PRICE : £54.95
8 way lghting switch bax. Each
channel has a SPDT neon switch
capable of up to 6A load and a
pusb bution switch capable of 3A

COLOUR WHEEL SPOT
REF : G009 PRICE : £31.95

Flast Rate: 15 per sec max
5 Colour rotating colour wheel spot Max Tube Power:  150W
light utilising a standard E37 rear o 2901240V uc S0z
reflector spot bulb. Compact rec- Dims: 275x290x84mm

tangular case containing colour
wheel motor. Supplied with 5 col-
our gels and bulbh.

-

IC

WE BUY ANYTHING!!

POWER STROBE

REF : GO11B PRICE : £130,08
Powerful professional strobe unit
with strobe rate controt and
factility for remote triggering from
a 3-12V pulse. Output power of
150W at the maximum flash rate
af 15 flashes per second.

Weigh: 2.5kg

SURPLUS SURPLUS SURPLUS SURPLUS SURPLUS SURPLUS SURPLUS SURPLUS SURPLUS SUR

Power: 220/240Vac 50Hz WE BUY SURPLUS STOCK.
, Dims: e Alltypes of goods censidered from Amp Matars to Strobes Computers to Combuter
g Weight: 1.3k '

Sottware. Components. Electical Accassonas.... The list s endiess. Onty

reGuitement 8 a rminirmum quantity of 50 units of each tem. Give us a call
TURN YOU MISTAKES INTO CASH - IMMEDIATELY
ASK FOR: PURCHASING MANAGER ©273 203500

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS/VISA/MASTERCARD/SWITCH ACCEPTED



MINI STROBE

REF 1 GO11A PRICE : £10.83
Mini strobe unit with high light
intensity for size. Flash rate ad-
justable up to 15 flashes pet sec-
ond.

Flash rate: 15 per sec max
Max Tube Power: 15W

Power: 220/240Vac S0Hz
Dims: 125x85x55mm
Weight: 0.52kg
STROBE UNIT

REF : GO12 PRICE : £23.05
Strobe light with circular reflector
housed in veneered wooden cabi-
net. Variable speed control.

Power: 220/240Vac 50Hz
Dims: 150x150x 120 mm
Weight: 0.58kyg

SMOKE MAKING MACHINE
REF : GOO2B PRICE : £189.95
Powerful smoke machine using a
heavy duty Industrial pump and
enclosed heaterunit. Smoke gen-
eration is remotely controlled by
an electronic handset via a 7 me-
ter cable and 5 pin DIN plug.
Heat up time: 3 minutes

Smoke output: 42.5m2/minute
Max fluid cans: 1.75 Itr/hr

Smoke particie size: 0.5-60 micrans

Heater: 500w

Power: 220/240Vac 30Hz
Power comsumix 3A

Dims: 375x185(dia)mm.
Weight: 5.4kg

STROBE CONTROLLER

REF : GO11J PRICE : £136.95
19° rack mount 4 channel strobe
controller with auto chaser or au-
dio firing of channel outputs. Each
channel capable of running uptc 6
strobes. Up to 8 different patterns
can beselected. LED previewfacttlty
enables pre-selection of flash rate
and pattern.

Power: 220/240Vac 50Hz
Dims: 484x44xBomin

Weight: 1.82kg

SMOKE MACHINE FLUID
REF + GOOZAA PRICE: £19.76
5 Itr bottle of smoke generating
fluid for use with stnoke machines.
Non toxic, Mediuin persistence.

SCANNER

REF : GO13A PRICE : £20.85
PAR36 single lamp scanner. 120deg
rotation forward and reverse.
Smooth running motor. Mechani-
cal reverse. Lamp supplied sepa-

rately,

Power: 220/240Vac 50Hz
Height: 280mm

Weight: 1.8kg

DIRECT DRIVE
TURNTABLE

REF : G053 PRICE : £180.98
Quartz controlled direct drive. fully
manual turntable:

Features

Fast start/stop. Remote start/
stop/forward / reverse, High qual-
itytonearm, Anti skate. Cue light,
Pltch control with central green
LED. Turntabie strobe. Electroni-
cally controlled 33/45rpm.
Sprung feet

Wow and flutterr  <0.15 wrms
Turntable platter: 30%mm die alumtaium

Speed: 331/3 &45rpm
Tone arr: Statically bal
Power: 220/240Vac S0Hz
Power cons: 5.0w

Dims: 450x152x352mm
Net weight: 10kg

4 LAMP SCANNER

REF : GO13 PRICE : £99.93

4 PAR36 scannerson a single beam,
each having own motor. 90deg scan
with mechanical reverse. Adjust-
able angle on lampholders.

Power: 220/240Vac 50Hz
Height; 220mm

Length: 900mm

Weight: 7.2kg

BELT DRIVE TURNTABLE
REF : G053 PRICE ; £35.95
Belt drive, fully manual tumta-
ble. Brushless DC Motor Elec-
tronically cont 33/45rpm Tubu-
lar tone arm. Pitch control Turn-
table strobe Ceramic PU Cartridge

MIRROR BALL MOTCR

REF : GOO7N PRICE : £11.99
Cetling mounting mirror ball rota-
tor. 3rpm motor.

Powrer (motor): 12Vdc 100mA
Power [strobe): 220/240Vec S0Hz
Dims: 330x285x55mm
CD PLAYER

REF : GOS0 PRICE: £119.958
3 Beam semi conductor laser

16 track programmable memory
Repeat one repeat all facility
Built in 3" disc adaptor. Track
search and index

Power: 220/240Vac 50Hz
Dims: 115%110x45mm
MIRROR BALLS
130MM

REF : GOO7 PRICE: £10.99
400MM

REF : GOO7C PRICE : £38.95
Mirror balls for use with
high power defined beam
Spots to create beautiful
effects.

CD CASE

REF : G072 PRICE : £32.95
Black rexine covered heavy duty
case with Internal partitions ca-
pable of holding up to 100 CDs.
Dims: 588x330x 190mm
Weight: 6.38ky

Il sty

Input senstttvity: lmV
Input tmpedance: 600ohm
Output impedance: 1.2kohin
Cutput level: @0mY (5mV tnput)
Power: 9vdc (PP3) battery
Dims: 1 48x86x46mm
i i e e ——

MICROPHONE MIXER

REF : G105 PRICE : £2].95

4 Channel mono mic mixer. Input
via 6.35mm mono sockets with in
dividual volume controls. Outpuj
via 6.35mm mono socket with mas|
ter volume.

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 QT WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 323077




DIGITAL SAMPLER/MIXER

REF : G102G PRICE : £199.95

4 Channel stereo mixer with built in
8 second digital sampler. Sample
cue, digital delay and single /repeat
playback. Capable of mixinga total
of 8 line or phono inputs. Output
section has 7 band equalization

125W AMPLIFIER

REF : GOS0 PRICE : £230.00
2 unbalanced inputs per channel,
2 outputs per channel. fuse pro-
tection.

Output power: 2x125W rmainto 4ohms
Freq reaponse: 20-20000Hz

Total harmonic diat less than 0.0003%
Damping [actor: better than 100

and overall analogue delay. Input sensitivity: OdB 0,775V
INPUT SENSITIVITY: In
put impedance: 10kohms unbal
Mic 1mV 600ohms S/N ratio: 96dB
Phono 3mV 47k ohms ProtectBe é
Line 150mV 27k ohm ¥ e i e
) Power: 220/240Vac 30Hz
Amp/tape 1V nom AR AET
Heardphone 400mV B ohm
Freq response 20-20000Hz
Hum and noise  less than 3.5mV DIGITAL SAMFLER
Equalizer range  + 12dB hoost or cut REF : GO25T PRICE : £99.95
Equalizer freq 2.4k 6k 15kHz Compact add on digital sampitng
:AL;IPLER SBCTIOTN s 1 processor with 4 stage memory
yReat m:e mcz W %km bank. Variable pitch and effects
Kons Seisiphig- 3 0¥ GumeeTi level control. Assign in from
RAM Memory 1024 megabits headphone socket of mixer.
Samplingrate  Conttaually varable Channels: (81
Power: 220/240Vac 50Hz Input senaitivity: 150mV 47kohm
Dimsa 482x280x1 10mm Sampler time: 8 seconds
Sampler type: Digital
Output level: 1v/0dB
X-FADE MIXER Power: 12Vac adaptor
Dims: 190x ] 18x25
REF : G103N PRICE : £149.00 » e
DJ Mic channel with pitch changer
and auto talkover 2 phono mputs. FOOTSWITCH

6 line inpuis {4 channels) assign-
able removable cross fader. six butlt
in sound effects. LED bargraph

REF : G028 PRICE : £4.25
60V 1A momentary action, Black
metal non-slip base. 1.7m lead

monitoring of output. with 2.5mm plug.
Input sensitivity: 3 BExZ
DJ Mic 1.5mV 10kohm i e
Phono 3.0mV 47kohm
Line 150mV 27kohm OTS
Cutput: 1Vto 7.2V o ol
Autotalkover: cut 12dB of program level REF : GO28BA PRICE : £5,73
Freq response: 60V 1A black metal construction,
DJ Mic 20-20000Hz Non slip base. 3m lead ftted with
m""" gg'goom$ 6.35mm mono fack plug.
k- £ Q00 Dims: 87x65x28mm
ower: 12Vac wia adaptor
Dims: 383x35x 190mm
GOOSENECKS
DISCO STEREO MIXER R R e e A
REF ; G103Q PRICE : £79.95 axcrrin pe
A compact 2-channel stereo mixer C}-[ROM.'E :
8

with tnputs for line and phono on
each cannel. Trigger scratch but-
tons are provided for each channel.
DuJ Mic has volume, bass and treble
controls with switched talkover fa-

REF : Gk24 PRICE : £4.00
13"
REF : G125 PRICE : £5.00

- 2 l L]
ciifty. Cutputs for amp. tape & v 3 -
headphones. lf" REF : G128 PRICE : £8.00
Type: Stereo Mixer '!3} BLACK :

Channels: Two ;.“ 8"

Input impedance: . . .

Bt LD, REF : Q124A PRICE : £4.00
Mic 1mV 600chm 13

Line 150mV 27kohm REF : GI25A PRICE : £5.00
Output: 1.6V max 21"

Freq response:

Phono/Mic/Line  20-20000Hz REF : G126A PRICE : £8.00
Power: 12Vac =

Dims: 255x 192x45mm

STEREO MIXER

REF : G101BC PRICE : £69.95
4 Channel stereo mixer capable of
accepting inputs from tape. phono
CDor Mic sources. Outputstoamp

KARAOKE MIXER
AMPLIFIER

REF : GOB1 PRICE : £44.55

2 Mic tnputs with bass and treble
equalization. Analog echo with
time and repeat controis line level
input with level control. Output to

and tape, internal or external amp.
Inputs: Mic inputs: 3mV/600ohms
Mic 0.3mV 600chm/ Line out impedance:
3mV 50kohms 10kohms
(R o] Line 150mV S0kohm Speaker impedance:
SNTeANaY Phono 3mV 50kHz/ Y Sy
150mV 50ohms Amp outpul: 2x2.5W
CQutputa: Power: 220/240Vac 50Hz
Amp and tape 220mV 50kohm Dims: 60x400x200mm
Freq response: 20-40000Hz
Distortion: 0.3%
S/N ratio: 60dB DO YOU RECEIVER OUR NEWSLETTERS AND BULLETINS .
Power: 220/240Vac 30Hz REGISTER ON OUR DATABASE TODAY - SEND IN WRITTEN

APPLCIATION AND RECEIVER NEXT NEWSLETTER FREE

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS/VISA/MASTERCARD/SWITCH ACCEPTED
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BALANCED DYNAMIC MIC
800ochms

REF : G147C PRICE : £27.95
Unt directional balanced dynamic
mic withshock proofedinsert. Black

antl pop filter. On/Off switch. Com-
plete with carry case and Mic holder.

Impedance: 600chms
Response: 50-12000Hz
Senaltivity: -74dB @ 1kHz
Head dia: 40mm
Length: 170mm

metal mesh head. Selft contained |}

DYNAMIC MIC 500chms

REF : G147A PRICE : £21.95

All gold coloured heavy metal con-
structicn. Shockproof cartridge in-
sert. On/Off switch. Complete with
carry case and Mic holder.

Impedance: 500chms
Response: 40-17000Hz
Sensitvity: -74dB @ 1kHz
Head dia: Slmm
Length: 16 7mm

DYNAMIC MIC 50Kohm

REF : G148G PRICE : £18.50
Good quality microphone built of
heavy dark grey metal with sfiver
Lrim. On /off switch, Holder inchuded.

Impedance: 50k ochms
Response: 80-12000Hz
Sensttivity: -74dB @ 1kHz
Head dta: S5lmm
Length: 155mm

KARAOKE MICROPHONE

REF : G15SLA PRICE : £37.99
Echo condenser microphone for vo-
cal and Hi Fi recording. On/off
switch. Echolevel controller. Approx
4m cable attached with 3.5mm jack
plug. Gunmetal. Takes one AA
battery.

DYNAMIC MIC 800ochms
REF : G155M PRICE : £7.50

General purpose low impedance mic
with a heavy plastic body and gold
metal mesh windshield head. On/off

switch in body.

Impedance: 600ohms
Response: 100-10000Hz
Sensitivity: -74dB @ lkHz
Head dta: 52mm
Length: 228mm

DUAL TMPEDANCE MIC
600chms

REF : G162 PRICE : £19.05
Elegant slimline microphone, Built
in FET. High/Off/Low switch.
Windshield and holder included.

Impedance: 600chma/ J0kotuns

Response: 50-18000Hz

Senasitivity: -88dBi600chm)
-50dB{50kchm)

Dia: 22mm

Length: 248mm

TWO CHANNEL DIGITAL RECEIVER
REF : Y5P3 PRICE : £5.00
Model ASAP RX2 Is a two channel recetver ustng 9 bit Trinary
digital coding. These recelvers can perform a wide variety of
remote switching tasks. The receiving codes can be varled
very easlly, see the instructions supplied. We agaln have a
limited stock of these 2 channel. {no transmitter)

RACAL MILGO MULTILINE ADAPTOR MODEL 23
REF : Y10P6 PRICE : £10.00
A very high quality ptece of kit. Made to MOD standards, this
well made modem add on enables one moden: to be shared
by upto four lines, we have been informed! This metal cased
unit houses a PCB populated with a lot of components
consisting of 24 transistors, 9 IC's 8 line transformer, 4
rocker switches and lots of resistors and dicdes. A comms
enthusiast's dream. All this at a bargain price. The case
alone, measuring 430x3 15x90mm s worth more. Wonder-
ful spares value.

RACAL MILGO PACKAGE

REF : Y20P2 PRICE : £20.00
For just £20 you can have a Miigo package consisting o
a Multiline adaptor and a Modem as described below. ‘

RACAL MILGO MODEM 26LSI
REF : Y13P1 PRICE : £13.00

Once again a quality product up to MOD standards. This
modem conststs of 4 plug in pcb’s housed in a sturdyplastic
case 195x335x130mm. Amains PSU panel giving +5v/+12v
and -12v each individually regulated. transmitter panel,
recelver and interface panels. Designed to work in conjune-
tion with the Mulitiline Adaptor, the idea was to cut the cost
of phone lines enabling four terminals to use one line.
Originally costing hundreds of £'s we offer this modem at a
bargaln price.

8088 XT BOARD plus 18 x 41256's
REF : Y10P7 PRICE : £10.00

Have you ever queued up in a Post Office and been enter-
talned by the moving message displays, most people have at
some time or another. The XT Boards we are offering used
to be at the heart of these displays. The board 300x215mm
contains an Intel 8088 CPU, 18 x 41256 memory chips, a
battery board, normal keyboard, 5 pin socket and 12 pin
power socket. There is only one expansion slot. Whilst these
boards cannot be used for their original purpose, they do
make for a bargaln in chip value alone.

EAGLE MICRCPHONE

PKT 2

REF : V1P4 PRICE : £1.00
25mm diameter crystal microphone
cartridge complete with fly leads.

A

SORRY NO ILLUSTRATION
AVYAILABLE ON THIS PRODUCT

TELEPHONE AND FAX ORDERS WELCOME ‘

TEL: 0273 203500 FAX: 0273 323077
ACCESS\VISA\ MASTERCARD\SWITCH
MONDAY-FRIDAY 9.00 - 5.30

SINCLAIR C5 SPARE TYRES
13" = REF : R1P2 PRICE : £1.00
16" = REF : R1P3 PRICE : £1.00

As many of you know we have sold out of most of C5 wheels
butwe have some tyres left so iff you would like a spare {etther
13" or 16" dlameter) or If you are stuck for an unusual
birthday present treat yourself for just £1,00.

WE BUY SURPLUS STOCK

TEL: 0273 203500

FAX: 0273 323077

BEST PRICES PAID

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 SQT WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 523077




POWER SUPPLIES

3A 13,8Vdc POWER S8UPPLY
REF : POOIC PRICE : £18.953

Regulated power supply for use with
CB rigs. auto equipment. High
stabtlity circuitry with high surge
current capability. Overload pro-
tection Manufactured according to
the requirements of the Electrical
SafetyRegulations for domestic use.

Input Voltage: 220/240Vac S0Hz
OQutput Voltage: 13.8Vac

Output current:  3A cont 3A max
Stability: 1%

Ripple: 25mV
Connections: 4mm banana socket
Dims: 170x 130x83

5A 13.8Vdc POWER SUPPLY
REF : POO1 PRICE : 221.93

Regulated power supplyfor use with
CB rigs. auto equipment. High
stability circuitry with high surge
current capability. Overload pro-
tection Manufactured according to
the requirements of the Electrical
SafetyRegulations for domesticuse.

Input Voltage: 220/240Vac 50Hz
Output Voliage:  13.8Vac

Output current:  5A cont 7A max
Stability: 1%

Ripple: 25mV
Connectlons: 4mm banana socket
Dima: 195x140x90

AND PROJECTS

POWER SUPPLY REGULATED
REF : POOSG PRICE : £5.99

Plug in regulated power supply.
output switchable. Reverse po-
larity switch and LED indicator.
Supplied with 6 DC adaptor plugs.
IC Regulated output. Automatic
thermal cut off. Short Circuit pro-
tection. Auto overload cut off.

Input Volt:  220/240Vac 50Hz
Qutput Voli: 3. 4.5.6, 7.5. 9. 12V
Stability: 2%

Ripple: 10mV

Dims: 8Tx62x62mm

POWER SUPPLY REGULATED
REF : POOSH PRICE : £7.69
Plug in regulated power supply
with 3-12vdc switchable output.
LED indicator, Complete with 6
DC adaptor plugs.

*IC Reguiated DC output
*Automatic thermal cut off
*Short circuit protection
*Automatic overload cut off.

Input Volt: 220/240Vac 50tz

Output Volt: 8.45.6.7.5. 9
& 12vdc

QOutput current:  550mA max

Stabiiity: 2%

Ripple: mV

Dims: 97x68x63mm

7A 13.8Vdc POWER SUPPLY
REF : POO1F PRICE : £39.93
Regulated power supply for use with
CB rigs. auto equlp. etc. High sta-
bility circuitry with high surge ca-
pability. Overiload protection.

Input Voltage: 220/240Vac 50H2
Output Voltage: 13.8Vac

Output current:  7A cont 10A max
Stability: 1%

Ripple: 25mV
Connections: 4mm banana sockel
Dims: 142x92x195mm

PROJECT SWITCH MODE PSU

Made for the Acorn Archimedes. This neat
compact power supply unit gives you +5V
DC at a whopping 4.4A. Incorporates on/off
switch and selectable mains input. Uncased.
Dims: 145x100x45mm Less than 1/2 price.

Price: £10.00 Ref : Y10P2

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS /VISA/MASTERCARD/SWITCH ACCEPTED

10A 13.8Vdc POWER
SUPPLY

REF : POO1J PRICE : £45.9%
Regulated power supply for use with
CB rigs. auto equip. etc. High sta-
bility circuitry with high surge ca-
pability. Overload protection.
Input Voltage: 220/240Vac SOHz
Quiput Voltage:  13.8Vac

Qutput current:  10A cont 14A max

Stability: 1%
Ripple: 25mV
Connections: 4mm banana sockel

Dims: 156ix1 10x224mm

i

b

POWER SUPPLY RBEGULATED
REF : PO08J PRICE : £9.99
Plug in regulated power supply 3-
12Vdc switchable output. Polar-
ity switch and LED indicator.
Complete with 6 DC adaptor plugs.
* IC Regulated DC output

* Automatic thermal cut off

* Short ctrcuit protection

* Automatic overload cut off.

Input Volt:  220/240Vac 50Hz
Qutput Volt: 3.6.9 & 12Vde
Cutput Current: 1000mA max
Stability: 2%

Ripple: 10mV

Dima: 120%x 75x63mm

POWER SUPPLY REGULATED
REF : POOSK PRICE : £0.99
Plug in regulated power supply 3-
12Vdc switchable output. Polar-
ity switch and LED indicator.
Complete with 6 DC adaptor plugs.
*IC Regulated DC output
*Automatic thermal cut off
*Short circuit protection
*Automatic overload cut off.

Input Volt:  220/240Vac 50Hz
Output Voli: 3.6.9 & 12Vdc
Cutput Current:  1200mMA max
Stability: 2%

Ripple: 10mVv

Dims: 120x75x63mm
12A DC-DC CONVERTER

REF : POOSC PRICE : £18.76

Heavy duty DC-DC converter de-
signed for use in commercial ve-
hicles converting from 24Vdc to

12Vdc. Includes on/off switch
and LED indicator.

Input: 24Vdc

Output: 12Vdc

Max Rating: 7A cont 12A max
Disms: 200x100x42mm




POWER SUFPPLY - NON
REGULATED

REF : POOSD PRICE : £3.99
Plug in power supply wtth 6 output
voltages. Polarity switch and out-
put is via a 4 way spider plug and
1.3mm de Walkman plug.

Input Volt: 220/240Vac 50Hz
Output Volt: 3.485.8.75 0a12vVde
Output current:  300mA max
Stability: 10%

Ripple: v

Dims: 75x52x54mm
POWER SUPPLY -
UNREGULATED

REF : POOSE PRICE : £58.49
Plug in power supply with 6 output
voltages. Polarity switch and LED
indicator. Output is via 4 way
spider plug and 1.3mm Walkman
plug. Thermal Fuse protection.

Input Volt: 220/240Vac 50Hz
Output Volt: 348078 9x12vae
Output current:  750mA max
Stability: 40%

Ripple: v

Dims: 97x6 7x62mm

REGULATED POWER
SUPPLY

REF : POO7V PRICE : £14.95
Superior quality regulated power
supply. Several output voltages
selected by a rotary switch with a
current rating of 1.2A (1200mA).
Input via a 3 core mains. Output
via afitted lead with a 4 way spider

plug. 9V battery snap and
walkman plug.

Output Power: 13348675012V
Pawer Input: 220/240Vde
Cutput Current:  1.2A11200mA)
Dims: 150x 77xd62mm

POWER SUPPLY -
UNREGULATED

REF : POO6F PRICE : £8.30
Plug in power supply with 8 output
voltages. Polarity switch and LED
indicator. Output is via 4 way
spider plug and 1.3mm Walkman
plug. Thermal Fuse protection.

Input Volt: 220/240Vac 50Hz
Cutput Volt: 3,48.6.78 0a 12vVde
Output current:  1000mA max
Stability: 40%

Ripple: v

Dims: 97x67x56mm

REGULATED POWER
SUPPLY

REF : POO6V PRICE : £15.95
Superior quality regulated power
supply. Several output voltages
selected by a rotary switch with a
current rating of 1A. Input via 3
core mains lead. Output via fitted
lead with 4 way spider plug. 9V
battery snap and walkman plug.

Qutput Power: 153.45.8.288.12 Vde
Power |nput: 220/240Vac 50Hz
Output Current:  1A{1000mA)
Dima: 150x77xd62mm

ACORN ELECTRON AC PSU
EACH 2.69 X3p2

19V AC 14W very easily adapt-
able simply add smali bridge
rectifier. 3 pin plug in,

Input: 220/240Vac 50Hz
Qutput: 19Vac 14W

80W SWITCH MODE PSU
EACH 6.99 X7P2

This switched mode power supply
unit is 110/220V switchable ang
has an [EC socket. on/off switch

Input: 110/220V switchable
Output: +BV@GA/-5V@.BA/

+12V@2A/-Y2V@.BA
Dims: 245x88x55mm

SWITCHED MODE PSU

REF : K8P3 PRICE : 8.00
Fully cased unit again made by
Wolsey. Complete with mainslead.
Well made case finished in black
with ventilation boles and power
on LED
Dims:
Output:

2151 4555mm
+5v +12v and 320v

USEFUL POWER SUPPLIES

ASTEC SWITCHED MODE
PSU

REF : T12P12 PRICE : 12.00
These are cased switched mode
power supplies complete with on/
off switch and [EC inlet.

Input: 120 or 240.
Output: +5v at 5A. +12v at

2A 0 -12v at .25A,
Dims: 175 x 135 x 65
model No: BM51049

REF : K6P1 PRICE : 8.00

Very useful power supplies fully
cased in a smart plastic case com-
plete with mains tnput cable plus
DC ocutput cable. The supply is
regulated to within 5% and has an
18V output at up to 900mA. An
excellent general purpose unit
brand new straight from the
manufacturers

ASTEC POWER SUPPLY
REF : T10P14 PRICE : 10.00
These are also cased but have a
slightly lower output than the model
mentioned earlier.Complete with
on/off switch and IEC tnlet.

Input: 110 or 240.

Output: +5v at 4A. +12v at
1A, -12v at .25A.

Dims: 210x135x65mm.

ADVANCED POWER SUPPLY

REF : T55P1

Brand new switched mode power supplies with fan
having some very useful outputs, Ifyou were to buy one
of these from the manufacturer you would have to part

with more than £500.00,
Input: ...
QOutput:

...... 220 or 115Vac
...... BOOW

PRICE : £55.00

+5V @ 60A. +12V @ 7A
.-12@ 7A plus

2 x 12V @ 7A ralls
300x170x100mm

SPECTRUM +2 PSU v

REF: X4P2 PRICE: £3.69

Input: 220/240Vac 50Hz

Output: +BV@aA/
+12V@ . 2A/-12V@B0mA.

]

SAN HUA TIEN PSU

REF : T7P12

PRICE : 7.00

Same spec as the above Astec unit
but uncased.

USEFUL POWER SUPPLY
EACH 2.99 XS38P1
14.5V DC 400mA plug in

slecved pins.
input: 220/240Vac S0Hz
Output: 14.5Vde 400mA

ASTEC PSU
REF : TTP14 PRICE : 7.00
Uncased PSU

Input 240v

Output: +5v at 3.75A. +l2v
1.5A -12v at 0.4A

Dims: B2x 165x45mm

- before it gets advertised nationally.

DO YOU RECEIVE OUR REGULAR NEWSLETTERS AND BULLETINS?
ARE YOU ON OUR DATABASE -

If not. send in a written request and we will gladly add your name and address

to our mailing list immediately. Be one of the irst t¢ know what's new {n stock

24V PSU CHANNELS

FOR STEREO. MAX 20W ......... EACH 2.00 2P4
6V 700mA PSU IN CASE .........EACH 1.00 BD899
6-9V POWER SUPPLY ...............EACH 1.00 RI1P4
760mA 3/4 5/6/7 5/9 12Vdc

NON REG PLUG IN .......coovrnen.. EACH 6.00 6P197
IN CAR POWER SUPPLY ......... EACH 6.00 5P167
PC POWER SUPPLY-150W

CUSTOMER RETURNS ............ EACH 5.00 5P210
STC POWER SUPPLY .... EACH 6.00 6P69
PC POWER BUPPLY ........ .EACH 4.00 L4P8
200W PC POWER SUPPLY ...... EACH 20.00 Q20P1
POWER SUPPLY KIT ...cccovucnne EACH 22.00 Q22P1
POWER SUPPLY 4.00 Q4P3
POWER SUPPLY 8.00 QSP3
ADVANCED POWER SUPPLY ....EACH 55.00 T55P1
ASTEC POWER SUPPLY ......... EACH 10.00 TI1OP14
POWER SUPPLY CLEARANCE ..EACH 1.00 VI1P15
AMSTRAD MONITOR PSU ...... EACH 8.00 VSP6

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 5QT WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 323077




PROJECT BOARD

REF : YO35D PRICE : £7.99
Solderless breadboard with a total
of 840 contacts arranged in two
blocks of 64 vertical rows of 5 inter-
connected sockets and four hort-
zontal rows of 50 interconnected
sockets on a standard 0.1 pitch.
Supplied mounted in a baseboard
with two 4mm sockets.
No of contacta: 540

Contact material: spver pwted sichel siver
Dima: 203x75x1 7mm

PROJECT BOARD

REF : YO35E PRICE : £18.99
Solderless breadboard with a total
of 1680 contracts arranged in four
clocks of 64 vertical rows of 5 inter-
connected sockeis and 8 rows of 50
interconnected sockets on a stand-
ard 0.1" pitch. Suppled mounted
in a bascboard with three 4mm
sockets

No of contatcs: 1680
Contact malerial: aiver piated nickel siver
Dims: 224x130x20mm

PROJECT BOARD
REF : YO35F PRICE : £17.93

Solderless breadboard with a total §

of 1580 contacts arranged in four
blocks of 64 rows of 5 intercon-
nected sockets and 6 rows of 50
interconnected sockets on a stand-
ard 0.1" pitch. Supplited mounted
on a hase board with three 4mm
sockets and an edge plated for
mounting switches. pots ete.

No of contacta: 1580

Contact material: suver plated nickel stiver
Dimas: 190x170x19mm

PROJECT BOARD

REF : YO35G PRICE : £19.95
Solderless breadboard with a totat
of 2420 contacts arranged in six
blocks of 64 rows of 5 intercon-
nected sockets and ten rows of 50
interconnected sockets on a stand-
ard 0.1" pitch. Supplied mounted
on a baseboard with four 4mm sock-
ets

No of contacts: 2420

Contacl material: siver plated nickel sttver

SURFACE MOUNT
PRACTICE BOARD
Surface mount technotogy and
soldering has really come to
the fore in the last couple of
years leading to further
miniturisation. Most construc-
tors would love the challenge
and like to have a go at solder-
ing surface mount compo-
nents. YOUR CHANCE 1S
HERE. We are offering a smatl
PCB centaining loads of com-
ponents up to 50 capacitors,
resistors, transistors
inductors and also a sm chip.
Practice soldering desoldering
and learn how to identify sur-

face mount components.

Dims: 243x195x20mm
VARIAC
CONTROLLERS

These units are large
variable resistors,
probably about 500w
each they come as a
ganged set of three in
a chassis measuring
approx 10x6x6inches
with a 1/2inch
spindle! Each
variable resistor is
approx 6inches
diameter with a coil

Price: £1.00 depth of about 2"
Ref: Y1P4 REF : V20P1
Qty: Each PRICE : £20.00

CERAMC SHEET

Board construction??

REF : T10P2

ELECTRONIC AGITATOR

This super motorised electrenic mag-
netic agitator was originally designed
for wine making....BUT what an excel.
lent gadget for etching PCB's. Place
suspended board in contatner of Feric
Chloride mxiture and use agitator un-

derneath! Etches PBC in half the ttme ||

and no need to keep rocking cantainer
by hand. Probably hundreds of other
uses we haven't even thought of yet.

BRAND NEW AND ATTRACTIVELY

BOXED.
Contains: 1 Motor unit

2 Magnetic Whirlers
1 Whirler Retriever
3 Plastic supports

Instructions
REF : 2P19 PRICE : £2.00

Pack of 22 sheets of pure ceramic
measuring 4.5" x 6.5"x .32"thick!'!
Ideal for: capacitor experiments,
high voltages,
insulation problems
| or we believe you can use them for Printed Circui

PRICE : 10.00

MICROWAVE
CONTROL PANEL

A brand new branded
{Toshiba) 4 section control
panel consisting of :
** Display Panel - LCD
** Mains transformer &
Relay Panel
** Two part switch panel
This versitile electronic timer
unit can be adapted to
almost all projects which
require a timing device.
Performs all the functions
you would expect from &
Microwave Timer. Control IC
i3 a TMP47C420AF.
Connection details supplied
REF : 6P18
PRICE : £8.00

THE SCHOOL BUDGET BUSTER

A MUST FOR ALL SCHOOL AND

following:-

transistors,
capacitors,
tesistors,
diodes and
7I1C's.

COLLEGE LAB TECHNICIANS

WHAT PROJECT NEXT?? Bull Electrical can
make that task a little easier by offering you the !

1 smaillow voltage PCB containing over 100 com-
ponents some of which are :
2

L All this contained within an attractive re-usable

case measuring 115 x 145 x 45mm. The front and
back panels have cut-outs for switches, leads,
LED. There are ventitation siotsin the top half of this
screw together case as well as four rubber fest.
Thiscase would quite comfortably house a project.
The PCB would be ideal for teaching and practis-
Ing soldering and desoldering techniques.

PACK OF 10 UNITS

kK

UNBEATABLE VALUE
ONLY £12.00

*k

REF: Y12P1

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS/VISA/MASTERCARD/SWITCH ACCEPTED



SOFTWARE

A selection of Shareware with over 100 exciting titles for all the family.
The disks come either in 3.5" or 5.25". IBM compatible.

HELP AND COMPUTER TOOLS

TUTOR.C OM computer and DOS tutorial
super course in computer terminclogy and leaining DOS
LOTUS LEARNING SYSTEM req 2 floppys of hord drive ..
disk-based tutotiol...over 500 screans cover tus |-2-3
VIRUSCAN/CLEAN UP

finds and ramoves compufor viruses ond vepon dornuges

TUTOR BY ASSOCIATION ..
outstanding. interactive tutoral.. peﬂecf for begmners
DOS SUMMARY |

B56/001

reneenns BSS/0Q3

... BS5/00R
. 8S5/012

BS5/014

having trouble undestanding DOS?..then. th i 1he
progrom for you

AS EASY AS 1-2-3 lotus fke spreodsheet program .
req 2 floppys or hard drive. super full tecture Menu
driven progiom

GALAXY LITE ..

fost, easy to use word Dloceﬁor wﬂh 50 020
word-speiichacker!

DRAFT CHOICE req hord drive & colour monitor ...
CAD progrom crectes graat drawings & graphics
PC-DRAFT-CAD req hord drive ond colour monitor
full CAD program for all yous drovmg & drafting needs
PRINT PARTNER req colour monhor . 5
print signs, cakendars and banners on do$ rncnw[ or
kaser printers

FOREIGN LANGUAGES

SPANISH TEACHER | ...
get down ta basics... begnnev pcnsh mode eosvl
SPANKH TEACHER 2

e

........ BSS/ 10

R TA D[]

.. BS5/9C2

.. B56/903

BS3/001
BS3/003
BS3/007
BS3/012

BS3/014

BS3/103

BS3/110

BS3/902
B3S3/903

... BSS/9090 BS3/909

B855/202

you've graduated beginne Spanish, now tha nm class

GERMAN TEACHER 1 .
the wall is down, it's ﬂme to learn tha Icmguoga
GERMAN TEACHER 2 B
the teacher says sit down it's fime to bom more
FRENCH TEACHER. .
French made easy. ook out Park ha:e Icome
TALIAN TEACHER .
with your computer ikeom kafion for buslneu & pleosure
JAPANESE
great ntro to Jopanses Kmukona vocububrv
grammat and culture
ULTIMATE SPANISH .
great ecsy way 1o use fufonal for Ieclmnq Spuns
ULTIMATE FRENCH .
great aasy way 16 use tmonol o1 hommg French
WINDOWS
WINCHECK raq 540k RAM. win 3.0 or higher,

HD DD & HD pogs o Tenughinr ol e,

highly rotac aasy to use whdows checking

ond savings program

COMMAND POSI teq win 3.0 of higher & HD
axcelent quick and easy windows menu systam
IEDI req VGA mon, win 3.0 of highet, 286 of
better & mouse | in
full teatured tool forcreahng und editing icons

PAINT SHOP PRO 18 win 3.0 or higher & hard drive ......c.ecee

poweriully displays. ofters and prints graphic images
LEONARD"S SKETCH req win 3.0 or higher & hard drive .....
easy to use orlented CAD/desk top publishing program
WINEDT req win 3.0 or higher 8 hard drive d
great graphical text editor for any size documents
SCREEN PEACE ‘eq windows 3.0 or higher . _— T
sixteen diffarent scraan savars to ovoid screen burn-ing
WINPOST req windows 3.0 or higher ..

easily orgonize ond manage your business day

THE NEW TESTAMENT VIEWER FOR WINDOWS

rac win 3.0 or highar, EGA/VGA mon, HD DD,

Hard Drive & 284 or battar

full featurad, aasy to use electronic boak of

tha New Tastomantt

GAMES FOR WINDOWS

WINDOWS VEGAS GAME PACK req win 3.0 of higher ...........

A HD. try your uck video poker, siot machine. blackjack
and roukette
WINDOWS ARCADE GAME PACK req win 3.0 - higher .

655/203
BS5/204
BS5/206
wrerer. BSH/207

ecane-. 8557208

855/210

ass/an

8556/450

.. B567451

BS5/452

BS5/453

. B55/475

BS6/476

arcade action with alien force, bargl bangl and worm war

WINDOWS BOARD/CARD GAME PACK taq win 3.0 ...ccoccvcmrnnean

of highes:. houts of fun with concantration. vacht-z
tic tac toe and hearts

855/477

.. BS5/2010 BS3/201

BS3/202
853/203
BS3/204
BS3/205
BS3/207

BS3/208

853/210

gs3/an

BS3/450

BS3/451

BS3/452
Bs3/453
BS3/454
BS3/456
8537456
BS3/458

BS3/459

B53/475

8537476

BS3/477

FOOTBALL FOR WINDOWS req EGA/VGA mon, win 3.0 .......c....

or highar & hord drive. computerisad footboll at s bast,
Kick Gff & control the action

WARHEADS FOR WINDOWS teq win 3.0 - higher & HD..................

spectaculor orcode combat action with you in charge
GNU CHESS req win 3.0 orhighet ................

gredat 3D tull colour Ghess game with mcaﬁent graphu:s
WINWHEEL req VGA mon, win 3.0 or highar & hard drive ..
colourful graphics makas thie 'wheei of fortune' clone a
winner

MAH JONGG FOR WINDOWS req VGA mon. Mouse. ...

win 3.0 or higher & hard ditva. High-tech simulation of

the ancient Chinese garme

CARDSHARK HEARTS req win 3.0 or highor, EGAIVGA ...
mon, hard dnve 8 mouse. Addictive & computernsed
varsion of tha pepular Gome of Heartsf

EDUCATION FORKIDS .........

BS5/478

BS3/47¢

... BS5/480

e— LT

BS5/482

AMY'S FRST PRIMER Ages 3-8, req colourmon ...
tecches alphabet, numbers. shopes & probiem so

ng
SCHOOL MOM ages 4-14. req colour mon .......

learn at horme: music. art. speting, English and Ma'rhs
BRANDON'S BIGBOX req colour menitor . g
Qreat futorial for numbers. recding and memovv

GOOGOL MATH GAMES all ages. 1eq Colour Mon ..o

arcade style maths games. designed to make bqrmng
maths fun

WORD GALLERY oge 3+, req colour monttor
ossoclate worids with objects using flash cards and
digiteed voice response

ABC-TALK ages 1-7 req colour monitor .. ...
tum yout computer inte @ talking teacher with
real voice' rasponse

123-TALK ages 1-7, 1eq colour mon ..

tum your computer iInto a talking mmhnoccher ]

with ‘real voice' response

CRAYON BOX req EGA/VGA mon B MOUSE ..wvviomcnisnssnnens

enhance yourt childs craativity with this amazing

colouring skefch book & leaming tool

ADVENTURE MATH age 5-10. req VGA mon. 512K RAM.

HD DD & HD send your kids into a maths odventure of

a lifetime

EDUCATION FOR K0S 11 .. Rt i cuvan
ANIMATED SHAPES req EGA/Y A mon a hurd drlve
with amimated graphics. teoch pre-schoolers
shapes ond calours

WORDTRIX req EGA/VGA mon & hard diive ...
axcellent tetrs-kke educational game that
teaches phonics

CLASSROOM JEOPARDY req colour mon of Nercukes ...
excellent teaching tool pattemed after the popular

TV gome show

WUNDERBOOK oges 3-10. req EGA/VGA mon

innovative tutorial of five fun-whie-you-leom

educdtional games

MOM S MATH cges &-11, 1aq COIOUN MOM ... mssmmimis

maginative 3-in-1 colourtul maths tutonal
DINOSAUR DATABASE reg VGA mon & hard ditve
interesting andt educational gomes for learning
obouyt dinosaurs

MELISSA'S MUSIC FLASHCARDS req EGA/VGA MOn ...c.ovni

& mouse easy 1o use tutcrial for teaching musical notes
KIOS GAMES ages 2-5, req colour monitor .. v
wonderful set of educational games fo mrnulute fhe
lagming proc ess

ANIMATED MATH oges 4-6 req EGA/VGA mon & hard ...
drive, excelent tutorial for oddition, subtracting & counting
FAMILY AND HOUSEHOLD

... EB55/601
e BSS/602

BSH/506

- BSB/508

... BSE/BOR

-

... BS5/610

BS5/611

wenenis BSS/612

..: B56/625

. B55/626

osrrer 8567627

.. BS5/628

BS5/629

-... BS5/830

B56/631

... B36/532

.. B55/633

BIBLE-Q .. -
heaven help you. this 8 tough bible trivio qulz

COMPUTER-CHEF raq hord drive .. e G 5 e

meanu-diiven recioe progrc:m and nunlnon gunde
DIET DESK .

.. BS5/606
B56/608
.. BS6/609

great program to Mﬂo you toose weight & not gain it bock
FITNESS LOG .. =8
encblas the heuuh conscious to regularty monnor
exercise octivias

CUMBERLAND TREE req 640K RAM & hord drive ...
ful-fectured comprahensive easy fo use
geneaiogy progiam

.. BS5/613

e 8557614

BS3/478

8S3/480

8537481

683/482

BS3/483

BS3/600

B53/501

BS3I/602
B6S3/606

853/508

6S3/509

BS3/510

BS3/511

BS3/512

683/625

BS3/626

853/527

8537528

883/629

BS3/530

8s3/531

853/532

853/633

853/606
553/608
853/4600

BS3s612

853/614

AR sharewane only £5.00 per title

BULL ELFCTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 5QT @ WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 323077




HANDWRITING ANALYST ... e A 7S
see what your signature scys obout you

unbelevably accuratet

LOTTO PROPHET req 2 floppys of a hard drive .

complete lottery science statistical compvbrlevolumol

ORGANISE YOUR COLLECTION req hard drive .........c...cce..... e

tull featured, menu-driven program to cataiogue all
kinds of callec tions!
PERSONAL GOLF TRACKER .
get into the swing and improve yout gol! game

PERSONAL NUMEROLOGIST .. 4 S T o i s e
reveal the most intamote nom and desres o! yoursavf

and your friends

GAMES FOR XIDS

PHARAOH'STCMB reg colouemon ...........

arcade/adventure game set in an Egyptiaon Pytamid
COMMANDER KEEN: EPISODE IV raq EGA/VGA S
mon & HD DD - hard diive recommaended, the cdventure
confinues with ' the sectet of the orocle’

SHOOTING GALLERY req MCGA or VGA mon & mouse .......... o
bast of tha best... 7 rounds of coburful shooting oction
DUKE NUKEM req EGA/VGA mon & hard drive

five-star super arcade-type action adventure gome
QUATRIS Il req EGA/VGA monitor .. - A
‘tetris' clone with supericr graphics and achor-

PAGANMZU: ROMANCING THE ROSE reg colour mon ..........
& hard diive. within an ancient artec pyramid. survive the
adventure of a lifetimel

JiLL OF THE JUNGLE req colour mon, hard drive, 512K . .............
RAM B 286 of batter, spectceular arcade-adventure

with great atwork and animation

MATH RESCUE req EGA/YGA mon, HD DD B hord drive .............
the gruzzies are back to chatienge you in ths new

maths adventure

KILOBLASTER req EGA/VGA mon. HD DD, hard drive ...
& 2846 or better. destroy enemy Feets as you iy to save

Eorth from impending doomt

GAMES FOR KIDS II

WORD RESCUE req EGA/VGA mon & hard dive ..o
learn while playing this top-rated arcode game

CAPTAIN COMIC raq EGA/VGA mon .......... il
fully animated Hi-Res graphic action cdvenmm qomo

MAD PAINTER req EGA/VGA mon ...........

paint tha streefs of your town with your :hhy new pom1 Irucl:l
BOLOBALL req EGA/VGA mon . MR AR v,
mindbending puzzes and problems guoromoed

GALACTIX rac VGA mon, hard drive, 286 or bettar &8 HD DD ...
XIDUS have cormea 10 conquer the Woild... only you

stand in the way

COSMO'S COSMIC ADVENTUREreq EGA/VGA mon, ..........
286 or befter & HD DD. help the lovable extiag

tarastrial find his parentsl

SECRET AGENT req EGA/VGA mon
as agent 0061/2, you are to protect the world

CRYSTAL CAVES reci EGAIVGA mon & hard drive .........cccccceeveee

enter an underground world of treasure and traps

DARK AGES req EGA/VGA mon & 284 of hetter ... L
free the great kingdom from the dark oge of garthl

GAMES FOR EYERYBODY
HUGO"S HOUSE OF HORRORS req EGA/VGA mon & ...
hard drve. animated graphics adventure... tha best

on the market

2-BI POKER req EGA/VGA mon ...
Las Vegos style video poker at 2 bast ... fontastic]

HUGC -WHODUNN? req EGA/VGA mon & hard drive ............
the great animated full grapgic odventure continues
WOLFENSTEIN 3-D req YGA mon, HD DD. hord drive & .........
286 or better. hugh tech 3-0 animated combat action

with no equal

STELLAR &XPLORER req EGA/VGA mon, hard diive & ...,

440K RAM. expiore the alan vessel and uncover ite

hida ous sacrat

KRS KROSS reqg EGA/VGA mon, hard drive & mouse
Impressive cornbination of clossword puzzies & scrambie
WORLD EMPIRE req EGA/VGA mon, 512K RAM & hard .
drivayout mesion?? to unite the world under ane jeader-yoult
BLACKJACK raq EGA/VGA mon of Rercul@s .............cccooceecapeceens
outstanding game, tor tha beginnets to the proe...

learnto win big

RACE THE NAGGS raq EGA/VGA mon & S12KRAM ...........cccceee.

an alegantly smpie, animated harse racing garne
GAMES FOR EVERYBODY H

HUGO NFTHE JUNGLE OF DOOM taq EGA/VGA mon. ...

HC DL &bhard drive. join Hugoe In his naxt and
bast adventure so far

THE LASVEGAS EGA CASING req EGA/VGA mMon ..o

blockjock, video poker and siot machine at ther best
MILLE BORNES req EGA/VGA mon ...........
fun and cholenging graphle cord game

PIRADA FTHE FEARLESS req EGA/VGA mon & mouse ...... Guw

uncover cards as you try to maximee scores of 21
EGA TREK req EGA/VGA mon

yauf starship command is waiting.. save the Gah!vll
MONGPOLY req 512K RAM & EGA/VGA mon . -
phencmenal onimated graphics makes this clom: a winnet
BIG 2 req 512K RAM & EGA/VGA mon .
outstanding and entertaining solitaire cord ooma

EM PYRAMID raq EGAJVGA mon

criap.colourful graphics & seek interface make
this pyramid card garme a winner!

. 8S5/700

.. BS5/706

BSS/707

. BSS/IN3

BS5/718

BS5/800

.. Bss/em

BS5/806

... BS5/809
. BS6/810

. BS5/811

BS6/812

BS5/813

8s5/814

855/828

.. BSB/826

... BS5/827

BS5H/282

BS5/829

.. BS5/830

BS5/831
BS5/832

BS56/833

BS5/880

. BS5/857

BS5/860

.. BS5/864

BS5/8¢46

.. BS5/860

.. BS6/867

B55/868

BS5/86%

BS5/875

8ss/876

. BSH/877

BS5/878

BS5/880

. BS5/831

.. BSh/882

BS5/€83

8S3/700

BS3/706

BS3/707

BS3/713

Bs3/718

BS3/800

8537801

853/606
853/809
8837810

BS3/811

853/812

BS3/813

BS3/814

BS3/825
B53/826
853/827
853/828

853/829

BS3/830

853/831
8537832

853/833

BS3/850

BS5/857
BS3/840

BS3/864

BS3/866

BS3/86¢
BS3/867

BS3/6868

BS3/869

BS3/876

BS3/876
Bs3/arr
853/878
B53/850
853/881
BS3/882

853/883

NEW RELEASES
EXPRESSCHECK req 2 fioppys of hatd dive .......... =
comprehensive management of upto 90 checking occoun?s
RESUME SHOP .. -
get the job you utwovs wumed wr!h a profess:onci resume
MEDLIN ACCOUNTING req 2 floopys or hard drive
ful-charge accounting servic es for the small &

medium businesses
TOUCH TYPE TUTOR ., S
super, typing tutoﬂal 4 kil Ieveks 8 speed rests

EGA COLOURING BOOK ages 3+ req EGA/VGA mon ...
bring out the artist in your chiid

CRAPS FOR WINDOWS req VGA mon, win 3.0 or higher .......

8 hard drive. expetience the thril while leaming

craps on your home computar

OVERKILL req colowt mon, 540K RAM & hord drive .......... ~
high-class space voyoge that puts arcode games 10 the test
BRIX req 256 colour VGA mon, 40K RAM & hard drive ...............
tour broin ol be tounted.teosad and twisted.
~mindboggling arcode gomae for all

VIDEQ POKER TUTOR req colour mon or hercules ....... AT
feoch yoursel! how to win big while ploying
this graat casino video poker gamel

PROTOCAD 3D req colour mon of hercules & hard drive .
compiete 3-d CAD/rendarihg program with g
full complement of 3-D drawing & edifing fooks

.. BS5/303 B8S53/303
.. BS5/304 BS3/304

. BS5/400  BS3/400

.. BS5/557 BS3/557
... BS5/802  BS3/8(R

... BS5/484 BS3/484

BS5/816 BS3/816

EBS5/884 BS3/884
BS5/885 BS3/885

..... B55/911  BS3/011

BEST VALUE BEST VALUE BEST VALUR BEST VALUR BEST VALUE BEBST

ORIGNAL LICENCED PRODUCT
MICROSOFT CORPORATION

MS-DOS OPERATING SYSTEMS
NERSION 3.3

£5.00

Your chance to acquire a brand new set of MS-DOS Operuting
Syatem Software, a genuine Licenced Product. The soft ware set
comes complete with:

Microsoft MS-DOS 3.3 Manual

This Manual is complete and gives you a very comprehensive
quide to using DOS on your computer. Learn how to make the
operuting system "work" for your and enhance the performance
of your computer system to its maximum. An ideal simple to use
explicit manualproves ideal for the introduction of those who are
new to Computers and their operating systems.

Software suppled on 5.25" only.

: piISkeTTE

-.‘L I

‘+ :

REF: 5P612

DOS IN ANOTHER LANGUAGE?

We oo have this package avolloble h other languages. We are curmently
abie to cfter the obove specitied product inFrench, Sponish, German and
tome other kangucges. Ideal for studenh studyling toreign languages or
educatkenal estabinhments In the UK or abroad. Quantity discounts avallable
for quantity crdens. Glve ur o call to find out mors,

BULL ELECTRICAL: 0273 203500

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS /VIBA/MASTERCARD/SWITCH ACCEPTED



SERVICE AIDS, SOLAR, SOLENOIDS

AND SURVIELLANCE PRODUCTS

FM BUG

BUILT INSIDE A STANDARD 13A MAINS ADAPTER.THE
ADAPTER STILL FUNCTIONS BUT WILL TRANSMIT THE
SLIGHTEST SOUND. 88-108kHZ FM
£30.00

FM BUG SUPERIOR

MINATURE BUILT AND TESTED.88-108kHZ FM. FULLY
TUNEABLE

REF :26P2

siasnnnsin EACH £14.00 REF :14P3
FM BUG KIT

WITH EMBEDDED COIL

.......... EACH £5.00 REF :5P158

WARNING These products are for Export use only and are NOT|
APPROVED for use in the UK.Users are llable to prosecution|
under the Wireless Telegraphy Act 1949 {and any amendments
thereto). This condition may apply to other countries.

—

SOLAR

SWITCHES

MICRO SWITCHES

V3 SIZE 10A 250V C/O BUTTON OP ...... PKT4 1.00 BD340
V3 SIZE 15A 250V C/O BUTTON OP...... PKT3 1.00 BD341
V3 SIZE 10A 250V C/O LEVEROP ........ PKT3 1.00 BD342
ROTARY SWITCHES |
LA TE) N DRI R S |, e (2o 1.00 BD870
SIPOLENE WAY. . i s o 5o et ghosiomgiigss e 1.00 BD871
ZAd ) L B 17N G R L s 1.00 BDB72
1 POLE 12 WAY 1.00 BD873
PUSH SWITCHES

PUSH ON PUSH OFF MAINS LAMP ........ PKT4 1.00 BD121
SLIDE SWITCHES i
SINGLE POLE C /O CHASIS MOUNT ...... PKT5 1.00 BD756
MIN]I SLIDE DPDT 5A ..........ccecevveeeene... PKTE 1.00 BDS869
TOGGLE SWITCHES

SUBMIN SPST 8x4x7mim .......c..co.ovve.ne. 1.00 CD415
SUBMIN SPDT 8x4X7mm: ........... 2.00 2P415
SUBMIN DPDT 8x4x7mm .......... 2.00 2P416
MINATURE SPST 13x8xSmm . 1.00 CD416 |
MINATURE SPDT C/OFF 13x8x9mm...... PKT4 2.00 2P417 |
MINATURE DPDT 13x13x9mm.. ... PKT3 2.00 2P418 ’
MINATURE DPDP C/OFF l3xl.'3x9mm ...EACH 1.00 CD417 ' L
HIGH CURR SPST 10A 30x18x14mm ..... PKT2 3.00 3P418
HIGH CURR DPDT 10A 30x21x20mm..... PKT2Z 4.00 4P156
STANDARD SIZE TOGGLE SWITCH ....... PKTZ 1.00 BD605
ROCKER SWITCHES

PANEL MOUNT SINGLE POLE 10A..... ... PKT6 1.00 BD41
IPOLECf/ O, LOA sxnp: bt iric oo otk sl sow EACH 1.00 BD732
SPDT C/0O 10A 250V CENTRE OFF ........ PKTS 1.00 BD43
EEAPIL YGRS, f Y .PKT8 1.00 BD42
DPST 10A 250V . PKT4 1.00 BD44
PRESSURE SWITCHES

BRASS - SET FOR 8PSI ADJBL-15PS] .... EACH 2.00 2P92
MOUTH OP 85x30mm 3 OP PRESSURES ........ EACH 1.00 BD&7
TIME SWITCHES

10 MINUTE CLOCKWORK - 15A 230V .,.. EACH 1.00 BD579
VENNER SOLAR DIAL - INCLUDING

CASE WITH WINDOW _................... P EACH 7.00 7P17
ADAPTOR KIT FOR VENNER -

GIVING UPTO 12 ON/OFFS .................. EACH 3.00 3P105
%0 MINUTE TIME SWITCH-

CLOCKWORK 15A . g ¥ EACH 2.00 2P89%
2 HOUR TIME SWITCH ENGRAVED

MINS VS ATZBOV cmicrosonota i borgendvdth it 24452 EACH 2.00 2P90
100A 1 ON 1 OFF PER 24 HOURS

CIOC KWOTK FEVETIR L euihivaie imih it fathmibes o o EACH 10.00 10P14
BARGAIN PACKS SWITCHES

PACK 10 MIXED SWITCHES ..........choou0es PKT1O 1,00 CD212

STRIPPER BOARDS

PC STRIPPER. PCBS s igiskh.elte . sessesssire ey EACH 2.00 T2P1
COMPONENT BOARD FULL OF

ICS. TRANSISTORS. ETC .......cciiiiiinnn EACH 2.00 2P282

STRIP BOARD
5x4" .) SPACING COPPER CLAD ........... EACH 1,00 BD736
PC MOTHERBOARDS (varied specs)....... EACH 4.00 4p™
17x4" .1 SPACING COPPER CLAD.......... EACH 4.00 4P62
SOLENOIDS

MAINS SOLENOID. sox3sx38mm omm TRAVEL EACH 1.00 BDI199
12V SOLENOID WITH PLUNGER.

30x1 2x1 2mm  20mm TRAVEL EACH 1.00 BD232

SOLAR PROJECT KIT 1 AN INTRODUCTION FOR BEGINNERS;
THIS KIT COMES COMPLETE WITH INSTRUCTION BOOK,
SOLAR CELLS. WIRE. MOTOR. EVERYTHING YOU NEED TO
EXPERIMENT WITH SOLAR ENERGY.

.. EACH £8.00 REF :8P51

SOLAR PROJECT KIT 2 ADVANCED KIT WITH INSTRUCTIO!
BOOK, SOLAR CELLS. WIRE. MOTOR AND EVERYTHING YOLU
NEED TO EXPERIMENT WITH SOLAR ENERGY.

............. EACH £12.00 REF :12P478

200mA 12V SOLAR CELL 12x12" 15P42B
100mA .45V SOLAR CELL ................ BD631
400mA .45V SOLAR CELL ; " 2P199
700mA .45V SOLAR CELL ..........cccoooocurvee 3P42
TA: A5V SOLAR CELL .. annimassns 5P192
3V SOLAR PANEL ...... 3P99B
SOLAR BATTERY CHARGER C CELLS EACH 6.00 6P79R

SOLAR BATTERY CHARGER AA CELLS EACH 6.00 6P3

SOLAR POWERED WIND UP RADIO ........ EACH 14.00 14P200RA

SERVICE AIDS
YO83z
YO63P
YOB3U
YOB3N
YOB3M
YO83L
YOB3V
YOB2AA
YO82
YOB3Y
YO83T
YO62A
Y083
YO53S
YO628
BD707
BD699
10P86

SPECIALISED CLEANING KIT
AERO KLENE 50
COLDKLENE Il

PLASTIC SEAL 60
ANTI-STATIC 90

SILICON GREASE 70
GLASS CLEANER
ADHESIVE 120

SUPER SERVISOL 10
LABEL REMOVER

SUPER 40

TAPE HEAD CLEANER
FREEZE-IT 20

AERO DUSTER 100

FOAM CLEANER 30
CARBON CLEANING BRUSH
ETCH RESIST PEN

15W SOLDERING IRON

MINI MICRO SWITCH

This switch is of a changeover type with lever and
measures. 20x6x10mm.Bargain price.Packet of 10 for
only £1.00.

Price : Pkt1081.00 REF

:Y1P3

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 SQT WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 313077




BARGAIN BONANZA

1YSOLAR POWER {}

AND LOTS MORE BARGAIN
ENVIRONMENTALLY FRIENDLY
SOLAR POWER PRODUCTS

SOLAR POWERED OUTDOOR PR AND AREA
LIGHTING

FROM ONLY £24.99
FREE GARDEN LIGHTING!

MPRESS YOUR NEIGHBOURS WITH THE LATEST |
SOLAR POWER TECHNOLOGY

These hardy high quality outdoor garden solar ight units bring safety,
decoration and security in an instant to your home and garden areas.
Each unit is made from high impact weather resistant material. These
units couldn't be easter to install and we are offering them at bargain
basement prices. There are two styles avatlable to choose from. either
the Solar Garden Light oanly or the Solar Garden Light incorporating a
PIR motion detector for added security. The units work by capturing
sunlight. converting it into energy and storing the energy in a built in
rechargeable battery. At night the light sensor detects the coming of
night and automatically turns the untt on. Its that easy!

AMORPHOUS PANEL
6"X6" 6V 150mA

31.99 soch ref : 4P1
1.99 100+ ref : 2P1
0.99 1000+ raf : 1P}

AMORPHOUS PANEL
6'X12"12V 300mA

7.25 each REF: 7P1
4.99 100+ REF: 5P1
2.99 1000+ REF: 3P

AMORPHOUS PANEL

3'X1' 14.5V 700mA .
£33.95 EACH

(Quantity discounts onh applicdation)

-1 During The Day: The sclar pansl (A) COrvens
sunlight into esectricity and siores it o the Luih-r:
rechargeabie batery (B).

At Night:

With Ihe switch in the AUTD

powition, the huilt-in LIGHT

SENSOR automatscaity
turns an

Specificat ionst
Panel Size: 6°x6°

FLLAT BATTERY? NEVER AGAIN WITH OUR

3
AUTO 2 SUN CHARGER

Colour: Black
Switch: Auto/charge only
Insallation: 24" Spike

OUTDOOR PATH LIGHT: &£24.90 REF: 25P1

OUTDOOR PATH LIGHT
with PIR ALARM:

£20.99 REF: 20P1

AMORPHOUS GLASS 12V
SOLAR PANEL

** 12v 700mA
** TOUGH PVC FRAMED

** HIGH IMPACT

++  WEATHER RESISTANT ﬂ
This Superior quality Solar Panel measures36*X12"
having a 12V 700mA output. The unlt consists of
an AMORPHOUS PANEL WITH POLYCARBONATE
FRAME and the glasspanelhasbeen LAMINATED

WITH AN EXTRA. SHEET OF GLASS FOR STRENGTH.
Unbeatable quallty and value at only

£45.00 .... Q

Ref: 45P1
(Quantity discounts on application) |

A SCLAR PRODUCT OF THE HIGHEST QUALTY AND
INNOVATION. THIS12Y AMORPHOUS PANELISSECURELY
MOUNTED IN A STYLISH BLACK TEXTURED PVC FRAME
AND COMES COMPLETE WITH 3M OF HEAVY DUTY FLEX
TERMINATING IN A STANDARD CIGAR PLUG. THIS

PRODUCT HAS BEEN SPECIFICALLY DESIGNED FOR
CHARGING BATIERIES iN CARS, CARAVANS AND ON
BOATS. THE UNIT COMES COMPLETE WITH POWERFUL
SUCTION FEET ENABLING THE UNIT TO BE POSITIONED
AGAINST THE INSIDE OF GF A WINDOW FOR MAXIMUM
EFFECT.

POWER: SOLAR 12V
CUTPUT: 2.8W

MATERIALS: GLASS AMORPHOUS CELL
DIMS: 180X 340X 16mm

REF: 16P20

(Additional £2.00 Packaging charge applicable on this product)

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS/VISA/MASTERCARD/SWITCH ACCEPTED
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TV, SATELLITE, VIDEO, TRIPODS,
TELECOMMUNICATIONS, TIMERS...

CO-AXIAL CABLE

REF : FO47 PRICE : £18.00
UHF Low loss. Semi air spaced
75chm 1/1.0mm (0.78mm) condue-
tor 8.5mm OD

Brown

CO-AXITAL CABLE

REF : FO47A PRICE : £18.00
UHF Low loss, seml1 aire spaced 75
ohm

1/1.0mm {0.78mm) conductor
6.5mm OD

White

CAMERA TO MONITOR
CABLE

REF : P721 PRICE: £16.00
Cable for connecting a camera to
a monttor.18m.

CCTV WITH VIDICON
CAMERA

REF : P700 PRICE : £2909.00
A complete ready to use survell-
lance system. conststing of Vidicon
Camera with mcounting bracket.
10" moritor and 18m of connect-
ing lead. The monitor has 2-way
audio facility and provision for
upto four cameras nlus video re-
copder, A camera weatherproof
housing 18 avatlable for outdoor
use,

Double flush mount cutlet. White
plastic. Standard Wall mount cen-
tres.

TV/SATELLITE OUTLET
REF : F356A PRICE : £1.25
Double flush mounting plate for TV
and Satellite. Plat contains F type
and co-axial sockets. Standard wall
mounting centres. Supplied with
fixing screws.

agE Camera
Tube: 540567 2/8
10A HOT CONNECTOR LE
REF : A144FA PRICE : £3.00 Bandwidth: 8mHz
iy i 3 pin m line moulded on socket for Resalutior: 600 lincs
use with hot appliances such as S D T
DC supply: 18V from monitor
i ie iy kettles, toasters, etc. Approved to Diie 15x53x | 75mm
# hi B5$4491 and most Eurcpean stand- Welght: 0.66kg
ards. White lead and moulded on Monitor
plus. Length IMtr Tube: ;Oﬂgm 90
eflection angle
Flste il g Resoclution: More than 800
lines
— Video In/out: IV P-P neg sync.
System: CCIR standasd
e IR S Channel Switching:8-15 seconds ad)
" REF : F355 PRICE , £0.90p Dims: 220x237x247mm
Single flush moutning outlet. White. Wetght: 6.5kg
Standard Wall mounting centres.
VIDICON CAMERA
REF : P710 PRICE : £149.00
TV OUTLET Standard camera for use with the
ys REF : F336 PRICE : £1.10 VSS70 system. Built-in

microephone and 16mm lens.
Supplied with camera stand and
18m connecting lead.

Tube: 54097 2/3°
Vidicon
Bandwidth: BMHz
Reasolution: 600 lines min
Video Output: Vp-p 75chm.
sync. negative
Lens Mount: Standard 'C
mount
Camera Mount:  1/4-20UNC
{bottom)

Dims: 115x58x 1 75mm

TV/SATELLITE OUTLET
REF : F353A PRICE : 0.80p
Dual surface mounting outlet for
TV and satellite. Co-axial 9.5mm
socket and “F~ type socket, White
Plastic.

CAMERA STAND

REF : P720 PRICE : £15.00
Mounting stand. 90° swivel on a
ball joint with locking screw. Sup-
plied with cable ttes, clamps and
mountng screws.

Length: 200mm

Base: 80mm

skl

UHF/VHF /FM AERIAL
WITH AMP
REF : T143D PRICE : £19.95
This unit is a large mesh dish
antenna designed for dual pur-
pose use. in the home using 220/
240Vac or mobile using 12Vdec.
The antenna dish can be rotated
left or right to pick up best signal.
which can be boosted using the
built in amp. The amp can also be
used to boost the signal from an
external aerial with integral LEDs
indicating which aerfal {s in use.
Gain: 20dB VHF

36dB UHF
Gain control: 0-36dB
Max output level:  100dBu

Power: 220/240Vac
12Vde
Dims: 380x290x1 10mm

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 5QT wr: BUY SURPLUS STOCK: TEL: 0173 203800 FAX: 0273 323077




ACTIVE ANTENNA

REF : T142ZA PRICE : £20.9%
Active UHF /VHF antenna for home
or mobtle use, with builtin amp. Kit
includes active antenna with mast
clamps, tndoor power supply, co -
axial cable fitted with “F~ type plug
and weatherproof boot for connec-
tion to the antenna and co-axial

phug.

Gatn: 20dB

Output impedance: 75chms

Freq response: VHF 40-230MHz
UHF 470-860MHz

Max output level: 100dBu

Power 12Vdc or 220/

240Vac 50Hz

1 WAY AMPLIFIER

REF : T100 PRICE: £9.20

1 1n 1 out antenna am for colour
andblack /white TV. On foff switch.
LED indicator and lm lead,

Band width: 40-890MHz

Gain: 7dB + 1dB
Impedance: 75ohm

Power: 220/240Vac 50Hz
Dims: 125x79x50mm

14 P1ECE CAMCORDER

LEAD KIT

REF : TI20F PRICE : £12.95

* 1 Lead - 6 pin DIN plug to 6 ptn
DIN plug. 1.5m

* 2 Leads - 6 pin DIN socket to 3 x
phono plugs. 240mm

® 2 lLeads - 5 pin DIN plug to 2 x
phono sockets. 240mm

* 1 Lead - 6 pin DIN socket to 2 x
phono plugs and 4 pin mini DIN
plug. 240mm

* 1 Lead - 6 pin DIN socket to 8 pin
mini DIN plug and 4 pin mini
DIN plug 240mm

* 1 Lead - 6 pin DIN socket to8 pin
mint DIN plug. 240mm

* 1 Lead - 6 pin DIN socket to 2 x
phono plugs. 240mm

* 1 Lead - phono plug to 2 x phono
sockets. 240mm

* 1 Adaptor - 6 pin DIN socket to
scart plug

* 3 Adaptors - BNC plug to phono
socket

2 WAY AMPLIFIER

REF : T102 PRICE : £10.50
1in 2 out HIGH GAIN antenna amp
for colour black /white TV. On/off
switch. LED indicator and 1m lead.

Band width: 40-800MHz

Gain: 14dB « 1dB
Impedance: 75chin

Power: 220/240Vac 50Hz
Dims: 125x79x50mm

SCART ADAPTOR
REF : T113W PRICE : £12.99
Scart plug to 5 scart sockets. For
coupling together three or more
pieces of audio and video equip-
ment with scart sockets.

HIGH GAIN AERIAL
AMPLIFIER

REF : T103B PRICE : £19.05
Six way aerfal amp designed for
large industrial applications to
boost the signal recetved by the
aertal for distribution to TV or radio
sets. One in six out.

Band width: 40-890MHz

Gain: 5dB per channel

Gain total: 21dB

Isclation between outputs: 40dB min
Impedance: 75chm

Power: 220/240Vac 50Hz
Dims: 197x80x50mm

AUDIO BREAKOUT BOX
REF : T113Y PRICE : 29.95

A scart adaptor to tap off theaudio
signal from TV and video and feed
it inot hi fl systems. Scart plug to
scart socket adaptor with audio
out via 2xRCA phone sockets with
audio/video sound ¢/o switch.

HIGH GAIN AERIAL
AMPLIFIERS

REF : T103C PRICE : £23.05
Eight way aerial amp designed for
large industrial applications to
boost the signal recetved by aerial
for distrubtion to TV or radic sets.
One m eight out.

Band width:40-8G0MHz

Galn: 5dB per channel

Gain total: 21dB

Isolation between outputs: 40dB min
impedance: 75chm

Power: 220/240Vac 50Hz
Dims: 197x80x50mm

VIDEC TAPES

Toquality blank 3 and 4 hour VHS
tapes. Manufactured under H-
cence of JVC Each packed in at-
tractive cardboard sleeve and cel-
lophane wrapped.

PKT577x 3 Hour

REF : T122A PRICE : £10.00
PKTBE?7x 4 Hour

REF : T122B PRICE : £14.00

VHS-C TO VHS ADAPTOR
REF : T122D PRICE : £13.99
All mechanical adapter cassette
allowing the playback of VHS-C
tapes on VHS video players. The
action of closing the door moves
the tape into position.

RS-
-u----'-l-d!-ﬁ-"

15 PIECE SCART LEAD KIT
REF : T120E PRICE : £8.85

* 2 Untveraal scart adaptors injout seiich

* 2 Leads-6 pin DIN socket te 8 phonoe plugs.
200mm

¢ 2 Leads-5 pin DIN socke! to 2 phono sochets,
200mm

¢ | Lead <6 pin DIN socket to 8 pin DIN plug: Zm

* § Lead-Phono plug to 2 phono socketa. 130mm

* | Lead-8 pin mint DIN plug to 8 ptn DIN socket.
150mm

¢ 2 Adaptors + Phono socket to BNC plug

* 2 Adapters - Phono socket to PL238 plug

* 2 Adaptars - Phonosock et to 3. 3mm mono phug.

VHS-C TO VHC ADAPTOR
REF : T122E PRICE : £20.95
Electro mechanical adaptor cas-
sette allowing the playback of
VHS-C tapes on VHS video play-
ers. Powered by a single AA bat-
tery. (not supplied)

VIDEO 8 REWINDER

REF : TO84 PRICE : £24.95
Compact battery powered Video 8
rewinder /fast forwarder. De-
signed fo limi unnecessary wear
and tear on the camcorder mecha-
nism and batteries. Tape coun-
ter,
Dims:
Power:

130x150x50mm
4 x AA cells

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS/VISA/MASTERCARD/SWITCH ACCEPTED




VHS REWINDER

REF : TO84B PRICE : £19.95
Compact VHS tape rewinder. De-
signed o limit wear and tear on the
VCR mechanism. Has pusb but-
ton. forward/reverse, auto stop &
eject.

Dims: 220x210x70mm

Power: 220/240Vac 50Hz

' TAPE REPAIR KIT

REF : Al168 PRICE : £4.25

, Audio/video tape repair kit. Rocker
clamps tape Armly in place during
splicing. Safe biade storage. Com-
plete with blade and 4 rolls of tape.

VIDEO HEAD CLEANER

REF : T121 PRICE: £2.75
Video cassette recorder head
cleaner for VHS type systems. Con-
tains all that is required for routine
cleaning of VCR heads. Uses the
WET TYPE system. cleaning fluid.
supplied. Full instructions. 40
cleaning applications.

AUTOMATIC TV SWITCH
REF | T124C PRICE : £8.25
Automatic TV selectar switch which
automatically overrides the aerial
signal when a signal from a compu-
ter or game is present. Input from
computer/game via 2.4m fiying lead
with phone plug. aerial input via
co-axial socket. TV output via
150mm fiying lead with co-axial

plug.
Impedance: 75 ohms
Dims: 85x65x26mm

VIDEO PROCESSOR

REF : TI30H PRICE : £149.08

A compact and stylish video proc-

essor for mixing down video and

audio signals with a varlety of

additional effects. The processor

bas two AV input channels with

phono and S-VHS iputs and two

AV outputs with phono and S-

VHS outputs. In addition two mic

inputs and a stereo music input

are provided. The controls over

the output mix are:

* Mic, music and AV sound levels
with master level

* Video stability. tint and colour
controls

* Video enhance and detatl con-

trois

* Channels A to B audio and video
crossfade

* Video signal insert

* Colour fade in and out with
duration control

* AV fade with duration control.
Fade to black or white

* Tint in/out control Hnked to

level fader

* Picture wipe facility with in/out
control

Operating System: PAL

Video/tnfoutputs [Vp-p 75chm

Fade duration: 1-8 seconds

Power: 12Vde 600mA

Dims: 355x220x61mm

VIDEO ENHANCER/AUDIO
MIXER

REF : TI28D PRICE : £34.95
A 3 channel stereo video sound
mixer with a built in video enhancer
specifically designed for video dub-
bing. The audio input from the
camera/VCR mic and music
sources can be mixed at will. with
overall output controlled by a mas-
ter slider. The video enhancer will
clean up the picture on older re-
cordings. Powered by an external
12Vdc power supply (net supplied)
Complete with all connecting leads
and adaptors.

VIDEQO CONTROLLER

REF : TI28F PRICE r 240.83

A 3channel video/sound mixer and
enhancer., Enables recordings to
be made simultancously on two
VCRs. The sound is recorded in
sterec mode and can be mixed for
mono recordings. The enhancer
will clean up foggy or old recordings
and reduce picture noise. Powered
by internal 9V battery or external
9Vdc mains adaptor. Compatible
with NTSC. PAL and SECOM sys-
tems.

Input Video: 1V @ 75ahms
Input Audio: 0.1-0.3v@
47xohms

Cutput Video: 0.5-1.8V @ 75chms
Qutput Audio: 0.1-0.8V@

10Kohms
Freq response: Audio 20Hz-20KHz
Power; 9vde
Dims: 150x145x50mm

UNIVERSAL REMOTE
CONTROCL

REF : TE49Z PRICE : £22.95
Infra red remote controller which
is capable of replacing 4 remote
controls. The universal remote
control is capable of learning up
to 124 commands for controlling
TV audio. video. etc. A MACRO
key is provided which can ink up
to 10 commands for frequently

used sequences.
Power: 4 x AAA cells

UNIVERSAL REMOTE
CONTROL

REF : T149Y PRICE : £22.95
Pre programmed URC employing
the latest tn infra red technology
to give convenient one hand con-
trol over all your bousehold audio
and video equipment. Easy to
operate.

Power: 6Vdc 4xAAA
Dima: 194x58x1 7mm

SATELLITE FINDER

REF : T135 PRICE : £33.85
Satelltte finder kit designed to aid
the speedy instaliation and lining
up of satellite dishes. The kit
consists of a signal strength me-
ter. a compass. a connecting lead
and a battery pack with a vinyl
case.

Power: 10 x AA cells

SATELLITE DISH KIT

REF : TL113A PRICE : £0.883
Complete satellite dish fixing kit
consisting of:

* 20m black FO49A cable

* 5 x 10mm fAxing bolts

* 2 x "F" connectors

* 30 cabie clips

* Weatherproof boot

* Compass

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BNJ3 5QT. WE BUY SURPLUS STOCK: TEL: 0273 203500 FAX: 0273 313077




VIDEC LIGHT KIT
REF : TO81B PRICE : £50.95

A sen professional video light kit
comprising 100W halogen lamp.
remote 12Vdc 7Ah sealed lead
acid battery in carrying case with
shoulder strap. 220/240Vac op-
erated battery charger and
camcorder power supply adaptor.

VIDEO LIGHT

REF : TOS1A PRICE : £15.99
30W video camera light with hot
shoe fitting and power on/off
switch. Accepts 6V 1700mA bat-
tery pack (Sony NP55 and NP77
typically)

PIORE 0N FAX TEDAY FOH IASTEN DELIVERY  TEL : OZ73 203500 X : 0273 3230TT PHONE OH X

ToAY MR IASTER DELIVERY

UNIVERSAL CHARGER/
DISCHARGER

REF : TOSOE PRICE : £21.95
This unit i3 dual purpose fast
charger and battery refresher. with
both functions carried out auto-
matically. One the battery has
been inserted into the unit it will
be discharged to a preset level
prior to recharging. This unit
may also be used as a power sup-
ply adaptor for powering
camcorders.

VIDEO LIGHT

REF : T081 PRICE : £44.85
30W halogen video light with 6V
1700mAh battery pack, The video
light is provided with a synchro;
nisation lead which when the ight
{8 switched to remote. allows the
light to switch on when the
camcorder i1s also switched on.
(Sony and Panosonic camcorder)
The on/off remote switch has a
lock buittton to prevent accidental
movement.

UNIVERSAL BATTERY
PACK

REF : TOBOM PRICE : £19.658
Untiversal Ni-Cad battery pack de-
signed to At both Sony and JVC
camcorders.

Outpu: Volt: 6V

Rating: 2000mAh

Dims: SOx46x45mm

CAMCORDER BATTERY
DISCHARGER

REF : TOS0OD PRICE : £14.95
Universal camcorder battery dis-
charger designed to discharge
camconder batterles to a preset
level, soundiing an alarm when
that level {s reached thus prevent-
ing memory effect. 3 LED
bargraph tiidicates state of charge.
May also be used as a battery
tester.

CAMCORDER BATTERY
CHARGER

REF : TOSBOF PRICE : £32.65
This unit is suitable for charging
a wide range of batteries. 6. 7.2.
9V. It can be used from the mains
adaptor supplied or from a car
lighter socket using the lead sup-
plied. Two camcorder battery
adaptor plates are supplied for
use with varfous makes and types
of batteries.

AET

TRIPOD
REF : TO90 PRICE : £13.93
Camera/Video tripod with 3 sec-
ton legs. coliet locks, 2 way
panhead with Hft elevator and
rubber shoes for non sip use.

Hetght: 45.5% (1.16m}
Packed height: 15" (0.38mm)}
Weight: 0.75kg
TRIPOD

REF : TOS0A PRICE : £20,95
Camera/video tripod with sturdy
3 section legs and additional ra-
dial braces for greater stability. 2
way panhead with lift elevator
and rubber shoes for non slipuse,
Flip up leg locks.

CAMCORDER BATTERY
CHARGER KIT

REF : TOS80B PRICE : £18.95
Univeral camcorder battery
charger /power supply consisting
¢ Charger

¢ Cigar lighter socket lead

* Camcorder power lead

* 4 Adaptor plugs and a pouch

* Compatible with majority of 6.
7.2 and 9V camcorder bat-
teries

CAMCORDER BATTERY
DISCHARGER

REF : TOS0C PRICE : £18.95
Universal camcorder batiery dis-
charger designedto discharge the
batteries te 1V per cell prior to
recharging. preventing memory cf-
fect. A 5-LED bargraph indicated
state of charge and a beeper indi-
cates full discharge. Compatible
with majority of 6. 7.2 and 9V
camcorder batteries.

Height: 54" (1.35m)
Packed height: 19.5° (0.5mm)
Weight: 0.85kyg
TRIPOD

REF : TOSOB PRICE : £27.85
Video tripod with sturdy 3 section
legs and additional radial braces
for greater stability. 2 way
panhead with fluid damped ac-
tion and quick release platform.
Gear driven centre column with

folding crank.

Helght: 53° (1.84m)
Packed height: 21.25°10.54m}
Welght: 0.95¢
TRIPOD

REF : TOSOC PRICE : £39.98
Video tripod with sturdy 3 section
legs and additional radial braces
for greater stability. 3 way
panhead with quick release plat-
form. Gear driven centre column
with frictton controlled action.
Adjustable spiked feet. |

Height: 61.5° (1.56m)
Packed height: 23.5° (0.6m)
Weight: 1.6kg

C TRIPOD

REF : TOS83B PRICE : £11.99
Table top camcorder/camera tri
pod. Fully adjustable for angle
Folds down to a small size for stor.
age in camcorder bag.

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS/VISA/MASTERCARD/SWITCH ACCEPTED



TRIPOD

REF : TO90D PRICE : £44.85
Video tripod with sturdy 8 section
legs and additional radial braces
for greater stability. The high pre-
cision 2 way panhead is fluid
damped and incorporates two lat-
eral safety hooks a quick release
platform and spirit level. Gear
driven centre coltumn with friction
controlled action and folding
crank. Adjustabie spiked feet.

Height: 617 11.55m}
Packed height: 24.5° {0.5m)
Weight: 1.8kg

CAMCORDER BAG

REF : TOS88 PRICE : £8.95

Soft padded camcorder bag with
shoulder strap. Designed to carry
the camcorder and accessories.
Black weatherproof material.

TELEPHONE HANDSET
REF : X8P1 PRICE : £8.00
Compact one piece push
button telephone handset,
BT approved and easy to
install.

Features:

* Last Number redial
* Push Button keypad
* Wall or table mount
* Modular plug system
* LED ring indication

CAMCORDER BAG

REF : TOBOA PRICE : £12.99
Soft padded camcorder bag with
shoulder strap. One internal
pocket and four zipped external
pockets. Silver weatherproof

EXTENSION KITS

REF : P205 PRICE : £5.599
Extension kit containing cable
connected to double adaptor, ocne
compact socket and cable clips.
Length: 15m

CO AX PLUG (TV TYPE)

CO AX SOCKET (TV TYPE)

75 ohm LOW LOSS CO AX CABLE

75 ohm LOW LOSS CO AX CABLE
SATELLITE CABLE

UHF PATCH LEAD 9" long

with coax plug and socket

F-PLUG SPLITTER 1 in 7 owt

PKTS 1.00 BD958

PKT2 1.00 BD939
oM 2.00 2P236
100M 15.00 15P31

100M 14.00 V14P1

PKTS £2.00 X4PS
PKT2 £3.00 X3P13

VIDEO SENDER UNIT

Instantly sends audio/video signals to any TV in your home WITHOUT |}

CABLES. Easy to install. Works with ANY Audio/Video component.
Can be used with VCR,Video Camera , Computer/TV games or with TV
Monitoring Systems. Transmittion Crystal

Channel 31

10-13.83V DC

WARNING: This Rem i for SXport use oaly and
15 NOT APPROVED for 53¢ In 1he UR. Usen Power
A Uatie 10 prokec oo UBder The wirthim
toagruphy act 1040 684 sAy smen dments REF: 15P39

thereto ) This con diMon may apply 1o otber

PRICE: £15.00

SATELLITE FINDER
{limtted stock)
Asimple to use tone satellite finder enabling accurate pinpotnt-
ing of those elusive satellites!! Full Instructions. compass and
headphones suppiied together with satellite locationn map.

PRICE: £10.99

FERGUSON SREBE1

REMOTE CONTROLS

Satellite recetver remote
controls. Brand new ideal as a
spare or we believe you can
adapt them for Philips etc.

REF : Q4P2 PRICE : £4.00 EACH
REF : Q15P2 PRICE : {15.00 PKTS

REF: X11P1

INFRA RED REMOTE

CONTROLS

Brand new units made for
controlling satellite equipment.

Remember these have an ifra redijl

LED plus keyboard plus control

electronics.ideal for experiments!|§l

REF : R1P1
PRICE : £1.00

SATELLITE CABLE

This cable is probably used for
mainly internal work. Prinied
on the cable is PK} CATV-
DROP CABLE. It measures
approx 4mm in diameter and is
fintshed in white. Standard co-
ax construction.

REF : V14P1 PRICE : £14.00

ACTIVE AERIAL COMBINERS

We believe that these unils were
made to plug in the back of your
VCR or TV and combine two
tncoming signals?? They are
fitted with two UHF sockets and
one UHF plug. They are tunable
Inside.

REF : T1P8 PRICE : £1.00(PKT2)

A RANGE OF NOVELTY TELEPHONES

We now have as a standard stock line a range of very high
quality novelty telephones. Ideal as an unusual christmas/
birthday present or just to brighten up your home/office
environment as a talking point! Bright attractive colours,
sturdy constructions, the all have the following features:
** Tone/Pulse Switch APPLE

*¢ Integral receiver REF: NTS

** Integral microphone
** Push button dialling
** Last number Redial
** Reset button
(Not approved)

HAMBURGER
REF: NTSA PRICE: £17.9¢

FRENCH FRIES
REF: NT1 PRICE: £17.99

HOT DOG
REF: NT4 PRICE: £17.99
PIZZA
REF: NT2 PRICE: £17.99 e

- 2

FRENCH BREAD
REF: NT3B PRICE: £17.99

PUPFY PHONE
REF: NT11 PRICE: £17.99
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AMAZING ANSWERPHONE
BARGAIN

FAMOUSE BRAND RESPONSE 200 & 400 MODELS
Refurbished tested working, guaranteed. Offered at less than half the original retail price.
EACH UNIT IS SUPPLIED WITH: ** Micro Cassette

RESPONSE 200
The Response 200 Unit has the following
features:

Answering machine with telephone:
¢ Micro Cassette

¢ Call screening/call count

¢ Memo facility

* Remote factlity

¢ Answer only option

¢ 2 way conversation record
* 13 memories

¢ Last number re-dial

® Vanable ringer volume

* BT Network services

* PABX Compatible

*® Mute facility

*Ren1.0.

** Power Supply
** User details

RESPONSE 400

The Response 400 Unit has the following features:

Answering machine with telephone:
¢ Micro Cassette

* Call screening/call count

* Memo facility

¢ Remote facility

* Answer only option

* 2 way conversation record
* 20 memories

* L.ast number re-dial

* Varizble ringer volume

* On hook dialling

* Hands free speech

* BT Network services

* PABX Compatible

* Mute facility

¢ L.CD Insplay with clock tirner

*Ren 1.0

REF : Y36P1
PRICE : £35.99

REF : Y50P2
PRICE : £49.99

TONE DIALLER
A remarkably small s1zed gadget the Touchtone Dialler can provide most pulse dialling phones with s
tone facility and all the advantages that go with it. L.e. speeds up and cases dialling, remote
interrogation of answerphenes, in fact almost all computer based services.
REF ° YSP4
PRICE: £5.00

CUSTOMER RETURNED ANSWERPHONES

We aiso have available Answerphones suitable for the home
projects enthusiast. Specification is exactly as described above
for the Response 200 and 400 Units, but these units have been
“returned” by retai! outlets as having faults. Each telephone has
two specific known faults, one we tefl you how to fix and supply
you with the components to do it, including circuit diagram, the
other is labelled on the unit. All units are unique in that each
fault is different - basically POT LUCK! No power supply,
cassette or user details supplied with this purchase.
RESPONSE 200CR REF: Y18P1 PRICE: £18.00
RESPONSE 400CR REF: Y28P1 PRICE: £28.00

TELEPHONE ACCESSORIES

100M REEL WHITE 6 CORE CABLE .......... EACH 14.00 14P11
3M LEADS NEW STYLE PLUG BLACK ....... PKT2 1.00 BD639
3M LEADS NEW STYLE PLUG WHITE ....... EACH 1.00 BD705
5M NEW STYLE EXTENSION LEAD ............ EACH 3.00 3P70
PLASTIC CLEAR CENTRE DIAL DISC {746) PKT10 5.00 5P401
BAKERLITE DIAPHRAM EARPIECES ......... PKT10 5.00 BD484
TELEPHONE HEARING AMPLIFIER ........... EACH 5.00 5P402

amplifies volume on earpiece

PHONE BOX PANEL

BT approved. Made to retail at £79. You can now
be the proud owner of a Talking Coin Box Panel.
This panel should enable you to convert your
phone into a pay phone, taking £1 or 50p coins
it also takes the old 10p so a slight modification is
needed here. You will need to make a secure base.
Even as a stripper unit this panelwill provide loads [§
of useful components including a speech chip,
speaker, BT lead, 4 x C size battery holder, plus
many components. We do not offer these units as

tested and working but in almost all cases they do

function perfectly. Even at this extremely low
price we provide a small user manualwhich would
enable programming and using the unit.

Price : £5.00 Ref : 5P400

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS/VISA/MASTERCARD/SWITCH ACCEPTED




QUICKTEST BLOCK

REF : YOO3A PRICE : £13.83
Quick test block with 1m lead and
13a plug

PRISMATIC MAGNIFIER
REF : YOOC1 PRICE : £0.50p
Credit card size prismatic magni-
fier, All plastic.

TEL: 02T3 203500 FAX: 0273 323077 PIORE 6fi FAX TUDAY 1oN FASTER DESPATET OF YOUR GOODS

PRECISION TOOL SET

REF : YO30B PRICE : £12.48
5 piece precision. pressed stain-
less steel tool set with precision
ground blades. The set comprises
side cutters, bent nose pliers,
round nose pliers. long nose pliers
and flat nose pliers. Sprung insu-
lated handles.
Length:

4% (100mm)

GOOSENECK MAGNIFIER
REF : YOOSD PRICE : £9.85
2 x magnifcation 3* diameter on a
flexible 13" gooseneck with heavy
base, Useful for close. precise work.

MINI VICE

REF : YO10 PRICE : £1.89
Minature plastic and metal vice
with strong suction base. Single
lever action to secure to smooth,
non-porous surface, Aluminium
covered jaws open to 40mm

Dims: 60x80x68mm approx

WIRE STRIPPER

REF : YO25 PRICE : £9.85
Wire stripper for stripping cables
with diameters of 1.1. 1.4, 1.6,
1.8, 2.4 and 3.5mm, Fully auto-
matic action. place wire in
approproate groove: squeezing prip
with stmultanecusly strip and eject
the insulation. Cast aluminium
with blue insutated handles.
Length: 178mm

MINI VICE

REF : YO10A PRICE : £8.99
Alumintum-alloy vice with screw
clamp for fixing o base of 30mm
maximum width. Jaws open to
50mm.

Dims: 135x120%60mm approx
Weight: 0.46kg
MINI DRILL

REF : YO81J PRICE : £8.99
Precision PCB mini-drill. Ideal for
small or delicate work on printed
circuit boards or stmular. Hand-
held operation. Power supplied from
any suitable dc power supply oper-
ating on voltages 5-14Vdc. Power
input via 3.5mm fack plug. On/off
switch. Accessories:

Collet for 0,8mm to 1.2mm drlls.
1mm twist drill and tommy bar.
Input Voliage: 5-14Vde

Nominal Voitage: 12Vdc

No-load Current: 250mA

Stailed Current: 3.5A

No-load Speed:  6000rpm
Dims: 35dlax165mm
VOLTAGE TESTER

REF : YO23BA PRICE : £3.99
Dual function screwdrtver type cir-
cult tester. Used as an inductance
tester it wilt detect buried ltve ca-
bles. breaks in cables etc. touching
a ltve part with the tip will indicate
the voltage level on the LCD screen.
AC or DC up to 250V max.

CRIMP TOOL

REF : YO26D PRICE : £17.99
High quality ratchet strip and crtimp
tool for American style 4-pin and 6-
pin telephone plugs. Cushioned
plastic grips and ratchet release
lever.

SOLDERING IRCON STAND
REF : YO61K PRICE : £4.99
Top quaility stand with heavy cast-
tron base and rubber feet. Highly
stable unit for professional use.
Tip cleaning sponge provided.
Diecast base.

Weight: 0.5kg
(tncluding holder}

SOLDER KIT

REF : YO61Z PRICE : £19.85
This kit offers a 25W soldering
iron. holder. desolder pump. sol-
der. helping hands and a range of
tools, all contained in a black
moulded plastic can-_n‘:g case,

Power: 220/240Vac 50Hz
Dims: 320%250x70mm
Weight: 1.48kg

HELPING HANDS

REF : YO37A PRICE : £4.99
Rod mounted horizontally on a
heavy base, Crocodile clips at-
tached to rod ends. Six ball and
socket joints aliow inflnate varia-
ton of clips through 360°. Platic
magnifier.

8-CORE SOLDER

REF : YO48 PRICE : £8.89
3-core resin solder. 60% tin. 40%
lead. Melting point 185°C. 1.2mm
3kg reel,

DESOLDERING PUMP

REF : YO51 PRICE : £4.99
High suction pump with automatic
ejection. Finest quality all-metal
construction. Heavy duty return
spring and close tolerance manu-
facture give extra-high suction.
Teflon nozzle. Gold and black.
Dtmas: iodiax292mm

43 PIECE TOOL KIT

REF : YO12D PRICE : £14.99

A 43 plece tool kit comprising a
ratchet driver handle, 100mm ex-
tension bar, 150mm flexdble exten-
sion, hex to square drive adaptors.
(male-male-and female-female). 8
screwdriver tips. 8 torque driver
tps. 8 hex key tips, 7 metric sockets
and 7 tmperial sockets in a hinged
plastic case.

220/240Vac IRON

REF : YOS1DA PRICE : £4.99
High quality mains powered. light-
weight soldering tron. Designed
for ease of use. 1.7m lead with
cord grip and cable protector

Length: 195mm
Power: 220/240Vac 50Hz,
15w

DO YOU RECEIVE OUR REGULAR NEWSLETTERS
AND BULLETINS???
ARE YOU ON OUR DATABASE -
If not. send (n a written request and we will gladly add your name and
address to our malling iist immediately. Be one of the first to know what's
new in atock - before it gets advertised nationally.
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SOLDERING STATION

REF : YO81 PRICE : £79.95

A professional quality soldering sta-
tion with full temperature control.
Digital temperature pre-setting and
temperature monitoring. High
power heating element raises the
tip to working temperature in less
than a minute. Temperature fully
variable between 150 and 480°C.
Full electronic switching and
grounded tp protects sensitive com-
ponents from damage. Long life iron

plated tip.

Temperature: 150-480°C, 300-900°F
Power: 220/240Vac 50Hz
Dims: 170x120x90mm
(controller)

Lengthiiron)k: 200mm

12Vdx IRON

REF : YO565 PRICE : £4.69
12Vdc solderingiron for mobile use
4.3m lead is terminated in a caj
cigar lighter type plug. Black phe
nolic handle with bright plated bar|
rel.

Length: 220mm

Power: 12Vdc 6W

PORTASOL HOBBY GAS
SOLDERING IRON

REF : YO80GS PRICE : £14.99
The Portasol Hobby is a versatile.
butane powered catalytic soldering
tron. fully portable for use around
the home. car. workshop or out tn
the fleld. A fully charged canister
will run the soldering iron for ap-
proximately 30 minutes. Refillable
from standard butane lighter fuel
cannisters.

Operating Time: 30 mins (ypical

Tip Temp: 350°C max

Length: 196mm

BATTERY TESTER

REF : Y126A PRICE : £2.99
Compact universal battery
tester on & keychain. 3 LED's
indicate nattery charge level.
Tests all battery types from
button cells to PP3

VIDEO HEAD TESTER
REF : Y139M PRICE : £39.63
A VHS video head tester for deter-
mining whether a video head is in
good condition by detecting the
wear state and displaying it on a
meter. Complete with carrying
case and leads.
Measuring frequency:. 1MHz
Measuring systen: Bridge
measuring cirouit

CHISEL TIP FOR YO80GS
REF : YOSOGT PRICE : £5.95

FINE TIP FOR YO80GS
REF : YOS0GU PRICE : £5.95

KNIFE TIP FOR YO80GV
REF : YO80GV PRICE : £5.95

PORTASOL PROFESSIONAL
GAS SOLDERING IRON KIT
REF : YOBOJA PRICE : £38.95
A complete gas soldering lron kit
consisting of a Portasol professional
gas soldering fron. soldering iron
stand, tip cleaning sponge. hot knife
ttp. blow torch tp. hot atr blower
and 2.4mm soldering iron tp. ail
contained within a compact carry-
ing case. The soldering tron can be
refilled from a standard butane
lighter fuel cannister.

Powrer: gVdc @rs berery
Dimas: 142x95x30mm
LCR METER

REF :Y134D PRICE : £69.95
Hand held 3.5 digit LCD digital
LCR meter. 7 capacitance ranges.
6 induction ranges and 7 resist-
ance ranges. Supplied complete
with test icads. battery,and in-
struction manual.

Capacitance rangea:
0-200p-20-20n-200n.2u-20u-200uF
Inductance rangea:
0-20-200-2k-20k-200k-2M-20
200Mohm

SORRY NO ILLUSTRATION
AVAILABLE ON THIS PRODUCT

1.0mm TIP FOR YOSOJA
REF : YO60JB PRICE : £7.85

2.4mm TIP FOR YOB80JA
REF : YOSO.UC PRICE : £7,85

3.2mm TIP FOR YOS0JA
REF : YO80JD PRICE : £7.95

4.8mm TIP FOR YO80JA
REF : YOSOJE PRICE : £7.95

HOT KNIFE TIP - YO60JA
REF : YO80JF PRICE :87.95

HOT AIR BLOWER -YO80JA
REF : YO80OJF PRICE : £7.93

BLOW TORCH - YO6OJA
REF : YO60JH PRICE : £7.93

o Power: 9V PP3 tvertery, oot anppiiey
A . = e, Dims: 170x81x43mm
FREQUENCY COUNTER

REF : Y134 PRICE : £89.95

7-digit frequency counter for fre-
quencies between [OHz and
200MHz /Power on/off. x1/x10
gate time and VHF /HF switches.
Inputs via BNC sockets. Supplied
complete with instuction manual
and test lead. Requires an exter-
nal 9Vdc notn 200mA power sup-

ply.

Frequency range: HF 10Hz -20MHz
VHF 10MHz to
200MHz

Input voltage: 30mV ta 200 MHz

Gate Time: O.1sec . 1sec

Input impedance: HF IMohm
VHF 50chm

Power: 7-10Vde 200mA

Dims: 140x65x 1 22mm

——

CANT SEE WHAT YOU'RE LOOKING FOR
Don't give up hope, give us a call 0273 203500
We may just have THAT ITEM sitting in our warehouse
waliting for your call. Or something even better.

DIGITAL THERMOMETER
REF : Y137M PRICE : £0.85

A dual sensor digital
thermometer designed for
comparative temaperaturee
measurement, {or example
inside /outside temperature. The
thermometer can be free
standing or mounted with the
Velcro strips provided. The
remote sensor is fitted with a
3w lead and mounted with
double sided tape. A digital
clock 1s bullt in.

Temp range: 200 to +700C ¢+ 10C
Resolution:  0.10C

Power: POOYH button cell

TELEPHONE ORDERS WELCOME: 0273 203300 ACCESS/VISA/MASTERCARD/SWITCH ACCEPTED



AQUARIUM
THERMOMETER

REF : Y137P PRICE : £7.85

A dual sensor digital thermometer
designed for comparative measure-
ments between water and room tem-
perature. The external sensor can
be attached to the glass within the
tank with the sucker provided. The
nternal sensor measures room tem-
perature. The thermometer can be
attached to the aguarium with the
strips provided.

Temp range: -50 to 470%

Power: POCSH button cell
Resolution: 0.loC

Dima: 59x40x 14mm

DIGITAL THERMOMETER/
CLOCK

REF : Y137Q PRICE : £7.95

A dual sensor digital thermometer
for comparative temperature meas-
urement. for example inside/out-
stde measurement. The thermom-
eter will display temperature in °C
or °F. and tncludes a digitai clock.
The remote sensor can be mounted
up {0 3m away from the unit. The
backlit LCD display makes it ideal
for in-car use. Battery supplied.
Temp range: -50 to +70°C

DIGITAL CLOCK/TIMER
REF : Y137U PRICE : £8.99
Free standing digital clock with
built-in timer. The tmer func-
tlons intually as a countdown
timer, counting down from up to
23 hours 59 minutes and then
sounding the alarm. immediately
the alarm sounds the timer
switches to count-up mode, indi-
cating the period since the alarm
sounded. A seperate count-up
timer function is provided for gen-
eral timing. Battery provided.
Power: 1 x AAA battery

Dimas: 87x82x45mm

Power: 1 x AA battery
Dims: 107x25x13mm
COUNTDOWN TIMER

REF : Y1378 PRICE : £4.99
Simple to use clectronic countdown
timer with 19 hours, 59 mins count-
down capability. The internal alarm
sounds when the set period has
timed out. Hundreds of applica-
tons from process control to the
kitchen. Free standing, spring clip
and magnetic mounting.

Timing Pertod: t1ghours 59 mins
Poer: POOYH button ceils
Dims: 62x50x1 1mm

HAND LANTERN

REF : L122H PRICE : £3 99
High powered hand lantern with
focused beam. Body moulded in
one plece and Bited with seal to
make the lantern weatherproof.

Dims: 190x125x120mm
Power: 4xD cells or
PJY96

battery

RUBBER TORCHES

Ramge os all moulded waterproof
rubber torches with high inten-
sity krypton bulbs. All black with
bright yellow seal and wrist cord

toggle.

REF : L122 2 x AA BATS PRICE : £3.00
REF : L122A 2 x D BATS PRICE : £4.00
REF : L122B 3 x D BATS PRICE : £5.00

COUNTDOWN TIMER

REF : Y137T PRICE : £5.99
Large digit electronic countdowm
timer with 19 hours. 59 minutes
countdown capability. The internal
alarm sounds when the set period
has timed out. 19mm LCD display.
Hundreds of applicattons from proc-
ess control to the kitchen. Spring
clip of magnetic mounting

Timing Period: 19hours 59 mina

Power: 1 x AA battery
{not supplied)

Dims: 90x60x2 1 mm

ALUMINIUM TORCHES
High quality turned aluminium
waterproof torches with adjust-
able focus beam. from spot to
flood light. Finished in satin black
anodising. Supplied with high
intensity krypton bulb. spare bulb
and lanvard ring.

REF : L122F 2xD BATTS PRICE : £16.00
REF : L122G 3XD BATTS PRICE : £20.00

KRYPTON BULBS
High lightintensity krypton bulbs.
Supplied Pkt 2.

2.4V 700mA REF : FO19GL PRICE : £2.00
3.6V 700mA REF : FO18GM PRICE : £2.00
4.8V 750mA REF : FO18GN PRICE ; 22 .00

2-CHANNEL DIGITAL
CLOCK

REF : Y137V PRICE : £9.95
Large LCD digital alarm clock with
two independant alarm functions.
The LCD displays time. day and
date and alarm status. Compact
and easy to use. Batteries included.

RECHARGEABLE TORCH
REF : L122N PRICE : £12.99
A rechargeable torch powered by
internal Ni-cad battertes, The
torch offers a flashing light facility
which 15 useful in emergencies.

Bulb: 2.4V 0.7A
Power: 5.3Vdc 140mA
adaptor

supplied

Dims: 252x65(diaimm

Power: 2 x AAA batts
Dims: 68x102x27mm
DIGITAL CLOCK

REF : Y137W PRICE : £8.95
Large LCD digital alarm clock with
snooze control and LCD tlluminat-
ing light. The snooze control si-
lences the alarm for 7 minutes be-
fore resounding it. Compact and
easy to use. Batteries included.
Power: 2 x AAA batteries

Dims: 95x65x68mm

ALUMINIUM TORCHES

A range of high quality turned
alimintum water proof torches in
presentation cases. Beam can be
focused from wide angle to nar-
row beam. Batteries included.
IXAAA Cell with keychain

IxAAA CELL WITH KEYCHAIN .......... REF : L122D PRICE : £8.00
.1 ] R TR S e p— : FO18GX PRICE : £1.00
1xAAA CELL WITH WHISTLE : L122C PRICE : 25.99
BULB............ P v : FO18GY PRICE : £1.00
2XAA CELL ............ W R ot REF : L122E PRICE : £7.99
BULEBI R v v ¢ e, s « s gl o s Ty o oo s REF : FO18GZ PRICE : £1.00
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MAINS TRANSFORMERS

6V 1A UPRIGHT MOUNTING .............. PKT2 £1.00 BD9
12-0-12V 4.2V A PCB MOUNTING ...... EACH £1.00 BD636
20-0-20V 2.5A UPRIGHT MOUNT ....... EACH £4.00 4P24
50V 2A PLUS 6.8V UPRIGHT MOUNT.EACH £3.00 3Pl10
250-0-250V 60mA PLUS 6.3V@BA.... EACH £4.00 4P41

TORODIAL TRANSFORMERS

These transformers are of extremely high quality - type
tested to 4KV. High power density for size, low
magnetic Interference. All primary windings rated at
220/240Vac. Supplied with fixing kit.

30VA O- 6,0- 6 70x30mm £5.99 PO42

30VA 0-12,0-12 70x30mm £6.99 PO42A
50VA 0- 6,0 -6 80x30mm £6.99 PO42B
50VA 0-12,0-12 80x30mm £6.99 PO42C
80OVA 0-12,0-12 80x40mm £8.99 PO42D
BOVA 0-22,0-22 80x40mm £8.99 PO42E
120VA 0-12,0-12 95x40mm ............... £11.99 PO42F
120VA 0-30,0-30 95x40mm ............... £11.99 PO42G
120VA 0-110,0-110 95x40mm ........... £11.99 PO42H
160VA 0-12,0-12 95x65mm ....... £14.99 PO42J
160VA 0-35.0-35 95x65mm: ... £14.99 PO42K
225VA 0-12.0-12 105x55mm ... £18.99 PO42L
225VA 0-35.0-35 105x55mm ............. £18.99 PO42M
225VA 0-110.0-110 105x55mm £18.99 PO42N
300VA 0-12,0-12 110x55mm ............. £20.99 PO42P
300VA 0-35,0-35 110x55mm ............. £20.99 PO42Q
500VA 0-12,0-12 120x65mm ............. £30.99 PO42R
500VA 0-45,0-45 120x65mm ............. £30.99 PO42S
500VA 0-110,0-110 120x65mm £30.99 PO42T

CHASIS MOUNT TRANSFORMERS

These transformers are of the finest quality
construction. Type tested to 4kV primary to secondary.
All primary windings rated at 220/240Vac.

6 -0- 6 2A 24VA 59x50xB4mm .......... EACH £5.00 PO29A
9 -0- 9 2A 36VA 59x59x50mm .......... EACH £6.00 PO34
12-0-12 2A 48VA 68x57x55mm......... EACH £7.00 PO34A
20-0-20 2A BOVA 78x65x66mm ......... EACH £10.00 PO36
30-0-30 2A 120VA 78x65x66mm ........ EACH £12.00 PO37
6 -0- 6 4A 48VA 68x57x54mm .......... EACH &£7.00 PO37C
6 -0- 6 8A 96VA 78x65x72mm .......... EACH £12.00 PO37D
9 -0- 9 4A 72VA 59x59x50mm .......... EACH £12.00 PO37F
CHASSIS MOUNT TRANSFORMERS CONT.
12-0-12 4A O6VA 78x65x70mm......... EACH £12.00 PO37H
12-0-12 8A 192VA 96x83x82mm ........ EACH £22.00 PO37J
0-15 3A 45VA 68x58x52mm .........EACH £6.00 PO37A
AUTOTRANSFORMERS
100W Auto Transformer 240-115v ..... EACH £2.00 2P6
OTHER TRANSFORMERS
INVERTER TRANSFORMER
FORIBOWAOPAN .. 5. B esco s b Tomntoitss vovl EACH £12.00 PO37F
675V TRANSFORMER FOR LASER PSU
16v 10a MAINS. SPLIT WINDINGS ..... EACH £10.00 WI10P3
ENCAPSULATED TRANS 22V 3VA
ol e s R S S S PKT2 £1.00 X1P19
0-15,0-15 MAINS TRANSFORMER ;
split prim. PCB mount 55x50x45mm . EACH £2.00 X2P19
EHT FLYBACK TRANSFORMER

..EACH &£3.00

semco 2030BE, new ..

MJ29565 ......
MJEBO0SS ...

.......

£1.00
£1.00
£1.00
£1.00
£1.00
£]1.00
£1.00
£1.00
£1.00

£1.00

BD911
BD912
BD921
BD923
BD924
BD927
BD928
BD933
2p298
2P269
2P300
2p301
2P302
2P303
2P304
2P305
BD234

LM317T VARIABLE VOLT REG 1.5A........... PKT2 £1.00
NE555 TIMER CHIP .. £1.00
NE556 DUAL TlMERCHIP .PKT3 £1.00
TIP3055 POWER TRANSISTOR oiss PIT] £1.00
100 WATT MOSFET 28J99 & 281-(343 ........ PKT2 £4.00
8A 140V 100W IN Channel & IP Channel

POWER MOSFET 28J77 ..cvvievensesmnsanisennians EACH £2.00
20 MIXED ICS IN BARGAIN PACK ............. PKT20 £1.00
TIP 125 darlington transistor

PNP 5A 65W (top 66 case) ....ooviemeiieinininnnns PKTIO £1.00

HEF 4060BP cmaos
12 stage binary converter .

BD905
CD204
CD205
BDG5S
4P51

2P285
BD906

X1P42

1A 1000V DIODES/IN4QQ7 .....ccoeiennaens 20
MINATURE GLASS DIODE 0A91 TYPE..15
INGOOL SOV LA ., e sveinai bos sn s s gt 20
INAOOZ TOON LAy, s b - oumpiusopa st sy oo s 94 20

IN4OOE BOOV 1A ...oveiveiiinrciniiriineanns .20

IN5401 100V 3A.... s
INS408 1000V 3A ..ooviiiiiiiiceniirinininiies 8
IN4148 SIGNAL DIODE .............ocoeiniiaes 25

£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00

BD471
BD576
BD971
BD972
BD973
BD974
BD975
BDS77

TIC206D 3A 400V TRIAC ............... ...PKT4 £2.00
TIC226D 8A 400V TRIAC .... PETA £2.00
TIC246D 16A 400V TRIAC ........... .PKT2 #£2.00
TIC106D 4A 400V THYRISTOR ..........PKTS £2.00
TIC116D BA 400V THYRISTOR ..........PKT3 £2.00
TIC126D 12A 400V THYRISTOR ......... PKT2 #£2.00

2P314
2P315
2P316
2P317
2P318

2P319

b5

MINATURE 50V UNISELECTOR
COMES WITH CIRCUIT IDEAS.......

X3P19

TERMINAL POSTS SCREW DOWN TYPE .....

PKT6 £1.00 BD264
MINATURE PANEL MOUNT 7TERMINALS . PK10  £1.00 BD755
SCSI TERMINATORS ........ocoooiniainnnn. EACH £5.00 W5P6

APPLIANCE THERMOSTATE. SPINDLE
TYPE ADJUSTMENT

WOOD’S 3 PHASE TESTER
Useful handheld piece of test equipment for general electrical work. The unit has
indicators for continuity, 4, 120, 240, and 480 volts. Fully cased complete with
| rubber test leads and spring loaded test probes. 9v PP required.
REF: T6P1 PRICE: 6.00

CHROME VANADIUM SCREWDRIVERS
75x3mm FLAT BLADE SCREWDRIVER ......
100x3mm FLAT BLADE SCREWDRIVER

200x5mm FLAT BLADE SCREWDRIVER .
75mm O SIZE POZIDRIVE .......ccoconvne.
75mm 1 SIZE POZIDRIVE .......
100mm 2 SIZE POZIDRIVE.................
150mm 3 SIZE POZIDRIVE ..........

§° ELECTRICIANS PLIERS ...........

T ELECTRICIANS PLIERS .

6" DIAGONAL SIDE CU'ITERS
MINIATURE FLLAT BLADE SCREWDRIVERS AL

SET6
MINIATURE CROSSPOINTSCREWDRIVERS ... SET6
MINIATURE NUT SPINNERS IN CASE ............. SETS
7' MOLE GRIP STYLEWRENCH ...y EACH
MINIATURE ELECTRONICS VICE
TABLE MOUNT METAL .......... EACH
MINATURE ELECTRONICS
VICE SUCTION MOUNT PLASTIC ......cocovvevvioonems EACH

£1.00

CDis
cDis
cD17
CcD18
CD19%
CcD20

2P339
2P253
3pP25
2Pl16l
2P311B
2P312
2P313
3P114

5P180

2P419

TELEPHONE ORDERS WELCOME: 0273 203500 ACCESS /VISA/MASTERCARD/SWITCH ACCEPTED



VALVES, VOLTAGE REGS,
WHEELS, WIRE AND CABLE

VARVE 17/ ZETEIREAD Sl i it immasisnss EACH

24V DC AIR/WATER VALVE.
THREADED COUPLING .................. ..EACH 10.00 10P73
230V MAINS SOLONOID WATER VALVE .......... EACH 1.00 BD370
AIR/GAS SHUT OFF VALVE.temror. .. EACH 1.00 BDI153
GAS /WATER HIGH PRESSURE

i TAGE REG e
5V 1A T0220 VOLT REG. 7805 .......... PKT3 1.00 BD962
12V 1A TO220 VOLT REG. 7812 ......... PKT3 1.00 BD963

-5V 1A TO22 VOL REG 7905 ..............PKT3 1.00 BD964
-12V 1A TO220 VOLT REG. 7912 .........PKT3 1.00 BD965
BV 2A T0220 VOLT REG. 78805 ........ PKT2 1.00 BD966
-12V 2A TO220 VOLT REG. 78512...... PKT2 1.00 BD967

SINCLAIR C5 16™ WHEELS ................. EACH 6.00 6Pl11
SINCLAIR C5 13" INNER TUBE ........... EACH 3.00 3P400
SINCLAIR C5 16" INNER TUBE .........., EACH 3.00 3P401
SINCLAIRCS 13" TYRE .......o.ovvvviinnn, R1P2

&

SINCLAIR C5 16" R1P3

SPEAKER WIRE (BROWN] .... w2P8
SPEAKER CABLE ................... s Lerve T R30P2
GARDEN TOOL EXT CABLE 2 CORE ... 20M 2.00 2P20
HIGH VOLT FLEX 14x.007

HEAVILY INSULATED.............couene. .. 5M 1.00 BD207
2 CORE MAINS CABLE WITH 13A

PUIGERBATFUST] ik ioa b sinir s Bt PKT10 3.00 3P43
2 CORE 5A PVC COVERED CABLE ..... 18M 2.00 2pP218
3 CORE 5A PVC COVERED CABLE ..... 15M 2.00 2P189
3 CORE 8A PVC COVERED CABLE ..... 14M 2.00 2P220
FIBRE OPTIC CABLE. avan. o oov. evras 1M 2.00 2P351
FIBRE OPTIC CABLE. avar. v owrr. vt .. 5M 7.00 7P29
EXTRA FLEXIBLE CABLE RED ...........25M 3.00 3P131
EXTRA FLEXIBLE CABLE BLACK ....... 25M 3.00 3P132
RF CABLE - RG58C/U 50chm BLACK . 100M 22.00 22P5
RF CABLE - RG59B/U 750hm BLACK . 100M 26.00 26P]
RF CABLE - RG62A/U 93ochm BLACK . 100M 32.00 32P2
SATELLITE CABLE, § & = v s vovsind st b 100M 14.00 VI14P)

MAINS OPERATED
SOLENOID VALVE

SMM INLET AND OUTLET. IDEALLY SUIT ANY APPLI-
CATION UTILISING GAS AIR OR WATER., PUSH TO
FIT CONNECTIONS. OVERALL DIMENSIONS 75 X
56 X 35mm

£5.99
REF: 6P75

HIGH QUALITY INDUSTRY STANDARD
VARIABLE INDUCTOR

We suspect that this unit was originally used in some
kind of miltary application as a variable voltage trans-
former. The unit consists of three completely separate
torroids which are tapped at winding ends and also
near the ends giving an Inductance of abount 1/2
Henry pertorroid atless than 1/20hm. Each wiper has
a variable contact resistance of less than 1/20hm.
Cne of our more Iinformed customers, Mr John
Remmington, hdas suggested the use of this inductorin
the following applications:

e High Current Smoothing Circuits

i Variable Voltage Transformer

Sl Very Low Variable Frequency

Resonant Circuit

£20.00

REF: W20P1

TECHNICAL SUPPORT POLICY

Our technicians are avatlable for product information and assistance
on the telephone between 10am -3pm Monday to Friday. Whilst we
are more than pleased to be able to assist our customers with the
general product avallability and specifications it 18 not possible
however for any of our stafl to give detailed instruction on how to
incorporate our components inte perscnal projects, or mdeed in most
cases the wirlng or connecting of our products. However. any products
suppiied by us will be provided with all technical / specification detatls
that we ourselves have to hand. including connection details where
relevant.

With regard to our Computers and Computer Accessories, unfortu-
nately we donot have the techniclans available to assist with telephone
technical support on these products and they are sold with the
understanding that the purchaser has his own technical resources.
We do however have one techniclan in house who has a basic
understanding of Computerised Hardware and will be more than
happy to assist with telephone technical support but this is a
chargeable service and should be specifically requested at the time of
the call so that you call can be directed to the correct department. The
current 15min Unit Rate is £7.50. We have no software support staff
and are therefore unable to assist with Operating Systems or Pack-
aged Software.

BULL ELECTRICAL 250 PORTLAND ROAD HOVE SUSSEX BN3 5QT wr: BUY SURPLUS STOCK: TEL: 0273 203800 FAX: 0273 323077




ALARMS HOME/BUSINESS: ................. 4.7
Alaim Control Panels
Alamn Switches
Annunclators
Break Glass Detectors
Fire Alarm Control Panel
Night Secunty Sensors
Photo Electic Relay
Plezo Sounders
PIR Alamn Kit
Portable PIR
Security Home
Security Personal
Sensors PIR
Sirens
Xenon Strobe (Alarm Beacon)

ALARMS CAR:| i e byt csiseion susinace s B
Alarmm Systems
Central Locking Systems
Flashing LEDS
Motion Detectors

AUDIO HOME: .........ocoeneveaanaee e L o1
Amplifiers
Aerials
Headphones
Accessories

g @ O RS S 12-15
Amplifiers Speakers - Door
Equalizers Speakers - Shelf
Radio Cassettes  Speakers - Matine

Fader Conttols Tweeters
Fixing brackets Woofers
12V EQUIPMENT: ... ... i 15-16

Alr Purifier
Angalyser/Map Light
Bio Deoderizer
Booster Adaptor
Car Fans

DC-DC Convertor
Digit Counter

Fans

Ground Loop Isolator
Immersion Heater
In Car PSU

lonizes

Kettle - Travel

Siren

BIATTERIBS svemsrcsumnn alimeva i
BATTERY CHARGERS ...

COMPUTERS ..
CONNECTORS cormamin s atinen oo cmioses 21
(e o] 1], ][4 A———E————— A 21
CRAY STALS hmvmivs s i v son commis 3 st 21
COMPUTER EQUIPMENT : ... 22
Data Recorders Monitors

i RRES Motherboards
Eproms Mouse

Hard Drive PC Cases
Keyboards Power Supplies
Laptop Computers Printers

Modem Tape Streamers

386 & 486 Computers

INDEX

COMPUTER ACCESSORIES: ................ 22.25
Auto Switches
Breakout Boxes
Data Recorders
Game Cards
Joysticks
Keyboard Accessones
Mouse Mats
Mouse holders
Printer Mechanlsms
SCSl Terminators

COMMUNICATIONS: .....coicinae 26-29
Accessories
AMJFM Scanners
CB Speckers
Intercom Systems
Programmable Scanners
Receivers
Scanners
Transceivers
Two Way Transceivers

CABLEGRIPS o e et e e R |

DC SOCKETS .......cons..

DISPLAYS
DOMESTIC POWER ACCESSORIES ... 30

FANS AND BLOWERS ........cooecvemrnnnnnne AN
FLOURESCENT LIGHTING .................... 31
FUSES o.cmmwmmmmn mesimmermmiasssemmivoes 31
GEIGER COUNTER KIT ..o 32
HEATINIG » o anmiin b tsmmssinsstin bt kb
AEATISEIRINKC e civis s s s s 3l
L (273 (G| 6 RS ———— a1
&0/ (= A SR I S ———
INDICATORS ...
AT [ o S, S —
[ (o L SO S —

LIGHTING . .. o oo cn s srmasee o s omsama cree 36-37
LOUDSPEAKERS .......... .. 37-39
LASER HEUUM NEON ... 32
MAGNETS .....ocmmmrrmormmrrsvirenss covrms v 43
MAMOD STEAM MODELS . ... 40-41
MEGAPHONES ...... ... 42
METAL DETECTORS ... 42
MICROPHONES ... ... 42,47

MOTORS ..... ... 42
MULTIMETERS ,csmsss sessssesransscsvmmmessns 43-44
[0 i (0 R p——— 43
7 Y=L 2] <L e ——. 42
PCE PRODUCTION EQUIPMENT ... 43
POTENTIOMETERS ..o 43
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MIXERS AND SPECIAL EFFECTS: ........ 44-46

4 Channel Controller Mini Strobe

Amplifiers Mirror Balls

Bulbs Mixers

BULBS Power Strobes

CD Players Rope Light

Colour Wheel Spot Scanners

Digital Sampler Smoke machines

Dynamic Mics Sound to Light

Footswitches Spot Light

Goosenecks Switch boxes

Karaoke Turntables

POWER SUPPLIES .......cccooecvmnenaene A 48-49

PROVEGTS: jiueiehasdion sissadipha-gres wrabminbe 50
Agitators

Budget Buster

Ceramic Sheeting

Kits

Microwave Control Panels
Project Board

Surfact Mount Boards
Variac Controllers

RADIATION DETECTORS ........ccccceenns 32
RELAY S\ awem i vom wnaimiimmen
SEMI CONDUCTOCRS .......
SERVICE AIDS - SPRAYS ..

SOFTWARE ... .. 51-52
SOLAR ... .. 53
SOLENOQIDS ............ 53
STRIPPER BOARDS ............... .. 53
SURVIELLANCE PRODUCTS . = 53
SWITCHES w o it w0 53
TELECOMMUNICATIONS: ................ 59-60

Answerphones

Extension Leads

Handsets

Heanng Amplifier

Mobile Handsets

Novelty Telephones
TV SATELLITE AND VIDEO: ............ 55-59
Adaptors Satellite Finders
Aerials Tripods

Battery Charge/Discharge TV Switch Automatic
Camcorder Light Kits Universal Remotes

CCTV Equipment Video Tapes

Co Axial Cable Video Adaptors
Connectors Video Enhancer/Mixer
Infra Red Remotes Video Sender Units

Satellite Dish Kit Vidicon Cameras

TERMINALS 64
TERMOMETERS .ccco..oco e 62-63
THERMOSTATS........aceeeeene PO « 64
TIMERS . 63
TOOLS 61-62
TORCHES

TRANSFORMERS ..o ecrcvstrrmanecnee
TRANSISTORS

TRIACS AND TYRISTORS
UNISELECTORS .....ccvnnnirmsssnarsrmessnces
YALVES

VOLTAGE REGULATORS ....
WHEELS.
WIRE AND CABLE -.coocvioen v

TEL: 0273 203500

FAX: 0273 323077

HOURS: OFFICE MON-FR| 9.00AM-5.30PM
SHOP MON-SAT 9.00AM-5.30F

CREDIT CARDS WELCOME
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and the mounting holes, and mark them on the lid. Make the
holes for these and, using thin nylon bolts, mount the circuit
panet temporarily in position. In the prototype unit it was found
that no spacers were needed on the bolt shanks because the
presets and capacitars on the board provided the right amount
of clearance so that the face of the display ended flush with the
case. However, use some plastic spacers if necessary. Remove
the circuit panel again - this Is necessary so that the other
hales may be drilled safely and also to enable adjustments to
the presets to be made later

Drill the hole in the lid for rotary switch S1 and for the small
bofts which will be used for the buzz-test wires - more will be
said about thig later. Drill two holes in the side of the box for the
4mm voltmeter sockets, Drill the holes in the side for fuse holder
F1 and in the base for the PP3 battery holder.
Drill a few small holes above BUZ1 position for
the sound to pass through. Mount all compo-
nents but not the circuit panel and, referring to
Figure 4, and complete all intemal connections
shortening any wires as necessary. Note that
81 is shown dispropartionately large for clarity.
The numbers and letters are conventional and
found inscribed on most switches of this type.
On completion, the use of small cable ties will-
tidy up the wiring by grouping it into neat
bundles.

In the prototype unit, the buzz-test connec-
tions were made using two small nuts and bolts, each with a
sclder tag inside and outside the box. The external solder tags
are used to connect short test leads. This method has the
advantage that the leads can be bent to make contact with a
wide variety of lamps, fuses, etc. Also, they are easily replaced
when they eventually break. in the prototype, 22 swg tinned
copper wire was used, but cut-off pieces of paper clip or
resistor ends would probably serve just as well. A length of one
inch (25mmy} will be found convenient. A little heat-shrinkable
sleeving used on the soldered ends is cosmetic, but makes the
device lcck more professional.

Adjustments

The best way to set up the ‘voltmeter’ is to use a variable
voltage power supply unit and a conventional voltmeter. if this
eguipment is not available, you will have to make do with a 12V
battery - say a 9V battery connected In series with two 1.5V
cells. In the absence of a voltmeter, you will have to assume
that the batteries have their nominal voitage. Make up a pair of
leads for the voltmeter terminals. These wilt have 4mm plugs on
ong end and possibly small crocedile clips on the other. it would
also be possible to use standard 4 mm test meter probes. To
some extent, the design and length will depend on the antici-
pated use.

If a variable output mains-operated power supply is being
used, connect it to the valtmeter sockets, observing the
polarfty. Begin at zero and gradually increase the voltage. The
first bar of the display should light at about 9V. Continue to
increase the voltage and note that the segments light one by
one. Adjust RV3 so that the last one comes on at 14V, Do not
exceed 15V at any time, Note that there is a slight overlap built
into C2 operation so it is possible for two bars to light at the
same time.

If you are using a 12V battery, connect it to the voltmeter
terminals and adjust RV3 so that the 6th or 7th segment lights
up. If the true voltage can be checked with a voitmeter so much
the better. Note that when RV3 is adjusted for the required high
point, this will alter the low point slightly. However, there should

be no problem in adjusting it to a suitable compromise position.
At this stage it would be a good idea to make a rough voltage
scale. Do not aim for high accuracy here - the prototype
covered 9 - 14V in a slightly non-linear way.

Buzz tests

Connect BATT1 and switch S1 to low. Hold the 10W test
resistor onto the test points and adjust RV2 until the buzzer
sounds. It could be arranged to operate at any resistance below
about S50W by using the appropriate test resistor.

The high resistance buzz-test is similarly adjusted using, say,
a 22kW resistor in the test position. Set S1 to high and adjust
RV1 until the buzzer sounds. The resistance of most car ignition
leads is around 5kW per foot (30cm) of length and adjustment
to 20 - 30kW will be found to work well in practice.

It only remains to fit the circuit panel into position and make
permanent labels for the voltmeter scale and switch. Fit the lid,
checking carefully for trapped wires. Stick plastic feet on the
bottom of the case if necessary. Note that very low-power 12V
bulb filaments and most mains lamps have a cold resistance
higher than 10W. When checking such lamps use the high-
resistance buzz- test. Remember, after using the buzz-test, to
switch the unit off or the battery will soon be drained.

RESISTORS
; R1  4k7
§ R2 180R
= R3 220R
# R4 100R
= RS6 47k
a R7 1M
=f R89 100k
R10 18k
R11 10k
R12 470R
R13 22k
R14 1k
RVI 47k
RV2 470R
RV3 22k

Additional 10W and 22kW resistors required for
testing purposes - see text.

CAPACITORS

C1,3 220uF 16VW

C2  100n

SEMICONDUCTORS

D1 1N4001

ZD1  TL430 adjustable Zener diode’
IC1  CA3140E

IC2 LM3914 bar graph driver
IC3 10 segment red bar graph display

MISCELLANEOUS

) 3-position 4-pole rotary switch
break-before-make action.

PCB mounting solid-state buzzer

3 - 24V operation. 23mm diameter

F1 250mA 20mm fuse and chassis fuseholder
BATT1 PP3 battery, connector and holder

Plastic box 118 x 98 x 48 mm extemnal

8-pin dil socket, 18-pin dil socket, 20 pin dil socket.
4mm sockets

Solder tags - 4 off.

Small nuts and bolts.

BUZ1
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Lets go fishing

Andrew Armstrong helps solve an ETI reader’s fishy problem

e had an interesting query recently from an ET1 reader
w in Germany. The reader, Andrew Mathison of Echzell-

Bisses, is interested in angling as well as in electronics,
and would llke to build & fish-bite detector. He owns one at
present, which he thinks is toc costly, so instead of buying a
second one, he wants to build one for himseif.

His present detector uses an idler-whesl with magnets fitted
around it close to the rim, as shown in Figure 1. A reed switch is
mounted so that the magnets can activate it as they pass.
Because a number of magnets are fitted to the wheel, only a
small movement of the fishing line is needed to make the reed
switch operate. The magnets need to be light and numerous for
the best performance.

He goes on to say that his commercial bite detector uses a
4538 chip and that, when a bite is detected, there Is a 0.5
second bleep generated by a Piezo sounder. A light-emitting
dlode is switched on for between 10 and 15 seconds, as well,
in order to show which detector (if severat are in use} has
detected a bite.

TAPERED SiLOT IN WHEEL
CATERS FOR DIFFERING
DIAMETERS OF FISHING LINE

AXLE
MAGNETS

Fig. 1: Sensor wheel

Not one to leave anything to chance, Andrew wishes to add
a further refinement: the ability to chocse the frequency of the
tone, so as to identify which bite detector has operated audibly,
as well as visually.

According to my data book, the 4538 is a duak-precision
CMOS monostable, which would seem the obvicus chip to use
for this kind of job. It can be triggered either by a negative-going
clock edge on the B input, or a positive-going edge on the A
input. There is no upper limit on the output time duration,
except that imposed by practical capacitor and resistor values,
so a 10 second time period is easily obtainable.

Figure 2 shows a suitable design employing the 4538. No
on-off switch is shown in this design, because the quiescent
current consumption is so low that the switch is unnecessary.
The circuit is shown as being powered from a 8V supply, but
this type of CMOS chip will work over a voltage range of 3 to
18V, so in practice a set of four AA-size batteries in series will
form a suitable power supply, giving 6V when the batteries are

new.

When the wheel tums and the reed switch closes, both
rnonostables are triggered. The first monostable has a time-
constant, given by R2 and C2, of 10.34 seconds. One of the
design features of the 4538 is that its output time period is
equal to the RC time constant.

The LED is driven directly by the output of the first mono-
stable, with a current-limiting resistor to save components, A
low-current LED, which gives a good brightness with a current
of around 3 mA, should be used. The Hewlett-Packard HLMPK
150 is particularly suitable for this job. If this is not bright
enough, or if a low-current LED is not available, then a small
mosfet should be used to drive a higher-current LED. One
example of a suitable mosfet would be the VN10.

The second monostable has a time-constant of 470 millisec-
onds and its output drives one of the gate inputs of a conven-
tional CMOS oscillator. The frequency of this oscillator may
conveniently be chosen by selecting a suitable value for RS, the
approximate output frequency being given by 1/2.2*R*C). The
output from the osciliator is fed via a capacitor with a.bleed
resistor to OV, to avoid applying DC to the Piezo-electric
sounder. Most Piezo-electric sounders have a specific resonant
frequency and the oscillator frequency should be chosen to
rmatch this. Maplin stocks transducers, resonant at 1.8 kHz, 2.8
kHz and 4.2 kHz, as well as stocking one which can operate,
though with lower efficiency, over the range 750 Hz to 20 kHz.
This particular range of sounders is not encased, and should be
mounted on a suitable surface to act as a sounding board.

An altemative sounder output is provided in case a higher
volume is required, or for use on lower voltages. This operates
symmetrically, so DC blocking is not required. The apparently
complicated gating arrangement is used to lock the output to
legic O rather than logic 1, when the sounder is not activated, to
avoid placing a continuous DC voltage across it.

This fish-bite detector will cost a lot less than the £40-£100
which they apparently cost in Germany. It does use high imped-
ances, in order to keep current consumgption low and to allow
practical-sized timing capacitors, so care must be taken to
house it so that water ingress is prevented. Because it is to be
used beside a river and could be dropped into the water, it is
probably best to encapsulate the circuit board once everything
is working. In my experience, some epoXy encapsulants can
slowly absorb water, interfering with the operation of high
impedance circuitry. | therefore recommend a two-part silicone
rubber encapsulant cr, if this is not obtainable, a thick layer of
spray-on conformal coating.

This is a simple unit which should present few problems and,
to my mind, the only difficult part is the mechanical bit. Do
remember, however, that in order to obtain good reliability and
low current consumption, anti-static handling procedures must
be cbiserved with the CMOS chip. As | have discovered, CMOS
has a static damage mode in which quiescent current
consumption is increased, but the chip works, perhaps for
months, before failing.
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The new enlarged 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
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' ost simple eight bit microproces-
= sors, such as the 6502 and the

L Z-80, have sixteen address lines
and eight data lines, the so called
address and data buses. The processor
uses the address lines to select memory
locations, and with a binary cutput on
sixteen address lines it can select any
one of up to 216 or 65,536 unique
memory locations. Once a memory loca-
tion has been selected, data can be read
from it, or written to it, using the eight bit
wide data bus.

These memory locations could be
read onty memory, ROM, or read/write
memory, RAM, the type of memory
depending on whether it is used for the
permanent storage of a program or the
temporary storage of data or program
code. | have used the word memory
location, but such a location does not
have to be within a memory chip, it could
equally well be a register or an
input/output port, a register being a
memory location that is used to transfer
data between the processor and some
other circuit, and an I/0 port being a
means of allowing the processor to
communicate with extenmal devices, such
as keyboards, etc. To the processor,
registers and VO ports ook and behave
exactly like ordinary memory locations.

The memory map
The sixteen address lines of a common 8
bit microprocessor allow us to access
65,536 memory locations. This is
referred to as the processor’'s address
space. Some processors, like the 6502
have just a single address space in which
all memory and input/cutput registers are
located, while other processors like the
Intel 8080 family separate the address
space for memory from the address
space for /O, a feature which allows
such processors to have special I/O
instructions.

If we are using a processor in which
ordinary memory and IO reside within
the same address space, then we need

Microprocessor
Fundamentals

Part 2

Last month we looked at
some of the control
circuitry needed to imple-
ment a simple micro-
processor system. In'this
issue we are looking at the
main data and address
buses, and how memory is

mapped
SFFFF
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SEDOO
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2 :
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i .
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$07FF e
RAM
$0200
s 1h STACK
0000 PAGE 0
Fig.1 Memory map for simple 6502
based system

to define certain areas of the address
space for /O ports, other areas for ROM
memory and other areas for RAM
memory. This mapping out of specific
areas for specific functions within the
overall proccessor address space is
referred to as the memory map and its
creation is one of the primary tasks in
designing any processor based system.
A memory map is equaily important in
systems where there is a separate
memory address space and an /O
address space, it is simply a little more
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complex.

Every system will have to have some
code resident on ROM, as without such
code it, would be virtually impossible to
load a program into RAM memery and
then run it. This minimal code Is often
referred to as the kemel and has the
function of initlalising the processor regis-
ters and any /O registers. The kemel
pragram will then either jump to the main
program, which is also stcred in ROM, or
will attempt to get data from an external
device, such as a keyboard or a serial
port. Data which it will store in RAM and
which may constitute the code for the
main program.

Whereas all systems will have some
ROM memory, it is possible for a system
to function with no RAM memory.
Indeed, many contro! applications can
get by with simply using the processor's
internal registers for data storage. As far
as /O is concerned, a system could
function perfectly well without data input
from, or output to, the extemal world, but
such a system would be somewhat
pointless since it would not do anything.
All practical systems will, therefore, have
some memory locations dedicated to use
by /O registers.

When the processor powers up, or is
reset, it automatically sets the pregram
counter to a memory address which is
stored in a specific tocation in memory,
called the Reset Vecter. This is the
starting address of the keme! program. It
is one of a number of vectors and others
specify starting addresses of routines
which handle hardware interrupts, etc. All
these vector addresses are stored in
ROM memory.

The memory address which is stored
In the Reset Vector, is the starting
address of the kemnel program, also
stored in ROM memory, and it thus
makes sense to reserve memory loca-
tions around the vector addresses
{usually the top half a dozen memory
tocations in the memory map) for ROM
memory. A COMMOoN Memaory map



Address

three chips would occupy memory loca-

BV =
il decoding tions that overlapped in the address
1% Armed with the memory space with that occupied by the other
vol 12 i map, a system designer two. The result would be a chaotic
a1 can now tum to the system full of erronecus data.

npd_ » st

We need {o separate the three
memory chips so that each occupies its
own unigue portion of the address space

and, to do this, we need an address

decoding circuitry which
will ensure that the
address bus will access
the correct type of

13
74138 12

el o memory at the locations decoding circuit. For a simple system like

78 designated on the this, we can use an address decoding
c | — - memory map. circuit which divides the memory address
AT el B For the simple design space into eight 8K blocks. Then we can

put our ROM into the top 8K block, the
RAM into the bottom and the I/Q into the
third block up from the bottom.

We can do this address decoding by
using the top three address lines from
the processor, A13-A15, and feeding
them into a decoder chip, such as a
74138. The eight outputs from this
decoder chip can then be used to

outlined above, we have
three components which
need to be attached to
the address and data
bus, a ROM chip (prob-
ably an EPROM), a RAM
J  chip and the 6522VIA I/O
chip. For the ROM chip,
we could use a 2764 EPROM which is

Aaf

G2B n’—pcsv

ADDRESS SPACE 8k BLOCK
DECODE LINES

ADDRESS BUS GND

o—e—

Fig.2 8K Block decode circuit

amangement is to allocate the top 8 or

16Kb of address space to ROM memary.
As far as RAM memory is concemed,
the system may not need any. However,

organised as 8K x 8 bit words, and for
the RAM memory a 6116 static RAM
which is organised as 2K x 8 bit words.

generate the appropriate chip select for
our three memory and I/O chips. This
decoding circuit is shown in Figure 2.

We can see how this circuit allocates
blocks of the memory address space, in

if RAM memory is needed then, it is best
located at the bottom of the memory
address space. This is because

In simple designs, static RAM is prefer-
able to dynamic RAM, since it requires

many processors make use of a

1 i *SVo—g-
series of read/write memory foca- -~
tions called a stack and most of 16
them locate this stack in the & ol ok
bottom part of memory. The stack 61

is a special area of memory used - il e csn
to put temporary variables and has v

its own special processor register, -
the stack pointer. The stack makes
programming a lot easier and

. &SVHr_ 74‘———’“ CSt14
allows us to use subroutines.

All we are now left with is the 1
location of the I/O registers. These . B AL ' O s she
can be placed anywhere in the s b X 7
unused address space beneath - Ja e S8 A g =i ]
the area allocated to ROM memory wl? = =
and above the area allocated to 74138 12

Gl

RAM memory. When choosing the 5 o i o "o—s-
location of I/O registers, it Is wise AL >
to use memory locations which 3 !
start at one that is easily decoded, : > e |
such as location 4000hex. Many nd P o L
I/ devices will use several regis- . .
ters, but it is only the first register i s R

which needs to be decoded. 8
So, if we are designing a simple

microprocessor system, we can

now fay out a memory map. The

GNO,_§-—

Fig.3 Cascaded decoding to 1K blocks

proposed system is based on the
6502 and it has 8Kb of ROM memory,
2Kb of RAM memory and a single 6522
VIA chip for I/0O. This uses sixteen
memory locations starting at location
4000hex, and the memaory map for this
system is shown in Figure 1. More
complex designs will, of course, have
more COmplex memory maps.

the memory map used in Figure 1, to the
differert components in table A.

The unused chip selects could be used
to add extra ROM, RAM or I/O to the
system. By and large, decoding the
memory space into 8Kb blocks should
be adequate for most applications, but
where a lot of I/Q is used, it may be

no refresh circuitry.

On all three chips, the data lines are
connected directly to the data bus and
the address lines to the corresponding
lines on the address bus. In the case of
the ROM chip, A0-A12, for the RAM
chip, A0-AS and for the VIA, AD-A3. If
they were left like this, then each of the
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AS*

Table A

A15 At4 A13 Addresses Selectline Use
0 $0000-S1FFF CS0 RAM
$2000-$3FFF CSi1
$4000-85FFF cs2 /O
$6000-$7FFF CS3
$8000-$9FFF Cs4
$A000-$BFFF CS5
$CO00-$DFFF CS6
$EOOC-$FFFF Cs7 ROM
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first things to look at are the two controi
lines from the processor, R/W and IRQ{or
NMI). The R/W line determines whether
the memory location specified on the
address bus is being read by the

) { processor, or written to by the
processor. For ROM memory, this fine is
not needed since one can only read it,
but for both RAM and 1/O it is essential
and should be connected to the appro-
pnate line.

The IRQ and NM! lines are used by
I/Q circuitry to generate processor inter-
rupts. The difference between the two is
that software can be used to disable the
IRQ interrupt, but an NMJ interrupt will
take prionity over all other operations,
including an IRQ interrupt. When either of
these interrupt signals is generated, the
processor will halt its current operation,
and jump to a piece of code, which has a
beginning address specified in the
appropriate vector at the top of the
memory address space. One of these
two interrupt control lines should be
connected to the appropriate interrupt
output from the I/O chip.

We now have all the components
connected together for a simple micro-,
‘ processor systern, shown in Figure 4,

g Larger systems will, of course, be a lot
more complex. Thus, for example, if a lot
of ICs are connected to the data and
address buses, it may well be necessary
LN to incorporate bus drivers in the design

GO PORT A to increase the drive capability of the bus
b S lines. Other types of /O will bring with
thern their own complexity. However, the
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SHAKE fundamental design of any micro-
processor system is the same and will
vary but little from that in Figure 4.

Alex Stewart

>

Fig.4 Simple 6502 processor systemnT

necessary to further decode a single processor design using the 6502. The
block. This is simply done with the aid of systemn has 8K of ROM, 2K of RAM, two
another 74138, as shown in Figure 3, 8 bit bi-directional IO ports, a 16 bit
which breaks one of the 8K address tirner and a serial I/0 line. A system
space blocks into eight 1Kb blocks. which is adequate for a wide range of
control functions, and as the basis for
Putting it all together many projects.
Using the memory map in Figure 1, we However, we first of all need to bring
have now developed a very simple all the bits of the design together. The
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icycle Alarm

Don’t let your bike be stolen
- fit Alan Bradley’s compact alarm unit.
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Fig.1: Clrcuit Diagram

icycles are an easy target for any thief, and cyclists find
thernselves increasingly encumbered with chains and
padiocks to try and counter this constant threat. But even
chaining your bicycle to a lamppost or some raiings may not
be enough to deter the skilful thief armed with a few toois. He
may not steal the whole bike, but he might steal parts of it!

One obvious solution to the problem is to fit your bicycle with
an electronic alarm unit which will be triggered whenever the
bicycle is moved. With an alarm fitted, anyone trying to tamper
with the bike will almost certainly trigger an audible alarm.
Enough to frighten them, and send them looking for an easier
target.

The cycle alarm described in this prolect is small, light and
compact. It is operated by a key and is small enough to hide in
a pannier or saddie-bag pocket.

The alarm system
The alarm in this design is armed and disarmed by a key oper-
ated on-off switch. Any vibration due to a would be thief

attempting to break the lock or carry the bike to a van will, after
a short delay, cause the sounder to operate for approximatety
25 seconds. The alarm will then re-arm, ready to be triggered
again. Continuous vibration will operate the alarm continuously.

Immediately after the alarm has been switched on there is a
“tum-on' delay of about 21 seconds, before It will réspond to
vibration to allow the owner time to remove the key and
close the pocket.

A tum-off delay has also been provided. The sounder
will not operate for approximately 7 seconds after a
detected vibration to allow the owner time to disarm the
alarm.

The alarm has a low quiescent current of 135pA and
only uses 15mA when the sounder is operating. The
alkaline PP3 battery should therefore have a very long
life.

How it works
The heart of the circuit is IC1, a TS555CN CMOS low
power timer IC configured as a monostable.

When in the armed state, IC1"s trigger input is
normally held high by resistor R1. When the alarm is
knocked, the vibration detector (S2) will close, pulling
IC1’s trigger input low. The output of IC1 (pin 3} now
goes high for a period of 1.1R2C2 (32 seconds in this
case).

The output of IC1 is followed by the R5C4 delay
circuit. This provides approximately a 7 second delay, before
the sounder operatas. IC2 is an HCF40107BE CMOS dual
NAND gate with ‘open drain’ outputs. It is used as a high input
impedance buffer following the tum-on and tum-off CR delays.

Reset (Turn-on) CR Delay and Buffer

One half of IC2 is used as an inverting buffer between the C3R4
turn-on delay and IC1's Reset pin. The CMOS buffer will
change state at approximately 1/2Vce, as opposed to the
TS555CN's Reset pin which views 0.7V and above as High.
The use of the buffer therefore requires a smaller C3R4 product
and allows the use of a smaller and cheaper capacitor. R3 is a
pull up resistor for the buffer's open drain cutput stage. This
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inverting buffer and C3R4 delay holds IC1's Reset pin (and
hence its output pin) low for approximately 21 seconds after the
alarm Is switched on,

Sounder (Turn-off) CR delay and buffer

The other half of IC2 is used as a non inverting buffer. Its
MOSFET output transistor can sink 32mA at 5V and 74mA at
10V, so can therefore be used as a follower to drive the
sounder.

WD1 is a high output Piezo sounder with built-in drive circuitry.
At 9V it uses approximately 15mA. C5 is a power supply decou-
pling capacitor.

Calculating the buffered CR Delays
Assuming the buffer changes state at approximately 1/2Vce
then

Delay = 0.7 CR (approximately)

Reset (Turn-on)
Delay

The length of this delay was
not critical, so a +/- 20% toler-
ance tantalum capacitor was
used. Its leakage current will
affect the calculated delay
length. A 22uF capacitor and
1.8M resistor gave a delay of
approximately 21 seconds.

3 BUZZER
epp BUZZER 4
e KEYSWITCH S1

Sounder (Turn-off’)
Delay

Since this delay is short it
needs 1o be calculated more
accurately, so a polyester
capacitor was used because
of its +/-5% tolerance and low
leakage. A combination of 1pF
capacitor and 8M2 resistor
gave a 7 second delay. The
PCB can accept a tantalum
capacttor if a much longer
delay is required.

As there may be some vari-
ation in the threshold voltage
between different 401078E
ICs, several values of R5 may need to be tried, However, | got
the same delays from two different 401078E ICs.

el
o

Fig.2: Component Overlay
Diagram

Construction

Fit the components as shown in the component overlay
diagram, Figure 2. Both ICs are fitted in sockets. IC2 is static
sensitive so the usual handling precautions apply.

Vibration detector S2 is supplied with a single thick pin which
is fitted to the PCB pad as shown. its other connection is made
by soldering a link between the PCB pad and S2's case. The
case layout is shown in the accompanying photograph. The
PCB is mounted on a 1/4in M3 spacer. The sounder is also
attached using M3 mounting bolts. A grill is made as shown in
the photograph and the key switch is mounted in a2 19.9mm
diameter hole drilled in the case. The PP3 battery holder is
attached using Quickstick pads.

Testing
First fit the battery and test that the unit's quiescent current is

approximately 135uA. An initial slow surge to several mA (due
to 40107BE Reset buffer's slowily changing inputs) will occur
before slowly falling to a steady 135pA. If all is well the operation
of the alarm can now be tested.

Tum the key to switch the alarm circuit on.and shake the
alarm until the sounder is operated. The time between switch-
on and sounding is the Reset (tum-on) delay (21 seconds)
followed by the sounder (tum-off) delay (7 seconds). The
sounder should now operate for ((1.1R2C2 seconds - (tum-off
delay)) = 25 seconds.

The sounder {tum-off) delay can be calculated by switching
the alarm on, waiting for the Reset {tum-on) delay to elapse,
then triggering the alarm by knocking it and measuring the delay
before the sounder operates.

The alarm should use approximately 15mA when the
sounder is operated.

' SEMICONDUCTORS
L IC1 TS555CN
- IC2  HCF40107BE

. RESISTORS

- R1 100K

- R2 1M2

R3 100K

| R4 1M8

" RS 8M2 (may need to be increased/decreased)
| All 1% metal film.

- CAPACITORS

-1 10nF Ceramic (5Smm lead pitch)
- C2 22yF Tantalum

== C3 22)F Tantalum

i o 1uF Polyester layer

I C5 22uF 25V Electrolytic

; F MISCELLANEQUS
: wD1 Maplin High Power Buzzer (FK84F)
i S1 Keyswitch
g 52 Maplin Vibration Detector (UK57 M)
- Maplin Box PB1 (114 x 72 x 38 mm)
Maplin Recess Plate (HH23A)
- Alkaline PP3 battery
- PP3Clip
- Maplin PP3 battery holder (CK65V)
- Two 8 pin DIL IC sockets
~ PCB pins
_ Quickstick pads
-~ Connecting wire
"~ Three 16mm M3 bolts
- Three M3 nuts
One 1/4in M3 spacer

'~ BUYLINES
. Allthe components for this prbject are available from
© " Maplin Electronics Ltd.
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asy-PC was one of the first so-

called affordable PCB design
programs to be marketed and this is
very evident when it is compared
with more modern programs of
similar cost. Although it is capable of
performing all the basic functions
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PCB Design
Programs

outhned in the introductory section, it
has a number of awkward character-
istics and lacks the polish of other

programs.

The screen has three small
squares across the top which provide
access to the pull-down menus and a
short status line at the bottom. A
number of the menu options lead to
very confusing text
screens for setting such
things as track and pad
sizes.

Only three colours
are available for
assigning to a possible
ten iayers even in EGA
mode. The colour
selected for the silk-
screen layers is also
used for objects which
occur on all layers,
which can be
confusing.

Symbols are

=}
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Alan Chadwick looks at
some PCB design
programs for the hobbyist

s a keen electronics enthusiast |
enjoy designing and bread-boarding
s new circuits, but find the task of
producing suitable PCB layouts rather
tedious. For many years | have made do
with nothing more sophisticated than
0.1in graph paper and a pencil and
rubber. PCB design programs have been
around for some time but in my case
have remained a pipe-dream, due-to the
lack of a suitable computer and the
necessary cash.

However, | recently splashed cut on a
second-hand PC-XT clone, which meant
that a PCB design program became a
real possibility, particularly as software
prices have been gradually falling over
the years. Since my experience of

selected from the library by means of
a code. You can dispiay the contents
of the fibrary but this is simply a list

of codes with no descriptions :
attached and so untii the symbeol is

on the PCB you don’t know whether

it is what you want.

There is very little status informa-
tion displayed on the screen despite
the space available in EGA mode.

Pad and track sizes are selected bya
code number which correspondstoa
size set on a separate text screen. An
indication in the status line of the
actual pad and track sizes would be
useful, : -

There is only a subtle change in
the appearance of objects when they
have been selected. This makes
editing rather tricky, particularly in
the case of tracks as it is difficuit to
see which segment is going to be
affected when a node is deleted.

On the positive side the redraw
speed is very good and a large area




Boardmaker 1

oardmaker 1 follows very similar lines to Easy-PC but

with most of the deficiencies mentioned previcusly
removed. It makes good use of the larger EGA colour
palette with a choice of six colours for various layers and
types of object. A seven-label menu bar runs across the
top of the screen with plenty of status informaticn in a
single line at the bottom. The text screens are retained,
but options are changed via a series of drop-down menus

accessible with the mouse,

A list'of symbols in the library can easily be called up
and selections made directly from it. A graphic preview of
the chosen symbol is given before the component is
placed on the board, which | found very useful. Editing
tracks is far easier with a clearer indication of the segment
of track being changed and the proposed modified route,
There are also many useful extra facilities. One of these is
the ability to automatically increment the number part of a
component reference. Another highlights the full length of
a selected track, which makes checking connections very
simple. Ground planes can be quickly produced with a

btock fill function,

At £95 Boardmaker 1 is very goed value.

computer technology stemmed from the
days of the ZX81 it took me a littie while
to come to terms with DOS, disk drives
and databases, but as soon as | felt that |
was 'up to speed’ | decided to have a
look at what was on the market.

Spoilt for Choice

It immediately became obvious there was
a wide range of software available but
limiting my budget to around £100 soon

of the screen is available for PCB
display.

A timer is incorporated that peri-
odically bleeps and asks you if you
want to back up your work so far.
This is useful if you are in the habit
of falling asleep at the keyboard!

- Although the price of Easy PC
has falien from £275 when originally
released to £98, itis still out-
performed by some cheaper alter-
natives.

Supplier: Number One Systems
Ltd, Harding Way, St Ives,
Huntingdon, Cambridgeshire, PE17
4WR.

Tel: 0480 61778

Hardware requirements: IBM PC
or compatible, 512k RAM,
Hercules, CGA, EGA, VGA
graphics. Mouse recommended.
Price (excluding VAT and p&p):
£98

Upgrade? Yes

Tel: 0223 277777
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Supplier: Tpﬂ‘i. (UK) Ltd,
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Cambridge Research Lahomoﬁes, bioas
181A Huntingdon Road,
Cambridge, CB3 0DJ. ,_“’" el
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Mardware requirémﬁhz IIN PC ormaﬁbl'e, 640"( e
RAM, two floppy disk dri
DOS 3.0 or later, Hercules, CGA, EGA, VGA graphics.

dwns hard and one floppy,

Price (exclucﬁng‘ﬁTﬂW £95

Upgrade? Yes

narrowed the field down to the so-called
entry-level programs.

The main feature | was locking for in a
program was the ability to easily edit the
PCB layout to achieve a high density and
the minimum of links, something that Is
very time consuming with paper and
pencil. Of secondary Importancs was a
schematic drawing facility, although
many PCB design programs include this
at no extra cost. Simnilarly, | was not
particularly Interested in anything more
than single-sided boards, although most
programs seemed to handle up to eight.

Autorouting of PCB tracks looked like
anice idea at first but it soon became
apparent that autorouters were not
usually available at the budget end of the
market and in any case were often
intended for double-sided boards.

| discovered that my choice of
program might also be restricted by
hardware requirements. Although many
low-cost programs will run on a basic PC
with possibly only a CGA or mono-
chrome display, the trend in minimum
requirements is towards EGA graphics, a
mouse and a hard disk, In the end |
declded to upgrade my PC from CGA to
EGA graphics and install a hard disk
drive and | was very satisfied with the
benefits.

Evaluation

Taking account of ali the above consider-
ations, the choice was now between the

handful of programs. Most of these have

been reviewed individually elsewhere, but
without a basic knowledge of PCB
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design prodgrams the articles were not
easy to follow and the fact that the
reviews were written by different people
made comparisons difficult, | decided
that the only answer was to obtain the
demonstration disks which are available
for most of the programs and make my
own companson. | hope this article will
save readers the trouble of doing the
same,

Not surprisingly, | found a similar
range of functions included in all the
programs and the dascription of these
should serve as a good introduction for
those readers unfamiliar with PCB design
programs. In the section on each
program | have onlty commented on the
method of implementation of the stan-
dard functions and highlighted any differ-
ences in the facilities available.

Many of the programs | looked at are
entry-level versions of more comprehan-
sive packages, which would be worth
investigating if your budget can stand it.
Altematively if you think you will have
spare cash in the future, check whether
the basic program can be easily
upgraded.

The system requirements for each
program are shown in Table 1. All testing
was done on an Amstrad 1640 with EGA
graphics, Amstrad mouse, 20 Mb hard
disk, and an Epson FX-85 9-pin dot-
matrix printer.

The Results

With ail the programs, | found | spent a
lot of time zooming and panning 'n order
to view the right area of the board in

S
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PCB H

CB Il again provides a set of

functions very similar to the
previous two programs but with a far
more modern graphical user interface
which in many respects is very similar
to a GEM environment. There is still a
pull-down menu bar across the top of
the screen but most of the common
functions are selected by pointing
and clicking on icons in a tool-box
area to the right of the screen. The
contents of the tool-box changes
depending on the mode of the
program.

VEIL J
il
® 0.6 7 (
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At the bottom right of the screen is
a smalt GEM-type selector window
which is used for selecting different
types of track, pads and components.
At the top right is an overview
window which permanently displays a
miniature view of the layout. By
pointing and clicking in this overview
area any part of the layout can be
displayed on the main screen. Along
the bottom of the screen is the layer
selector, used to select which board
layers are displayed. Only two copper
layers are allowed with PCB Il

Quickroute 1.5

Placing components on the tayout
is a two stage process. First of all the
components that will be required for
the particular circuit are selected from
the main library and placed in the
selector window at the bottom right
of the screen, Each type of compo-
nent is then selected from this
window and placed in position on the
board. | found this a very efficient
method of working, as on a small
layout you may only need haif a
dozen component types out of a
library of several hundred.

Pads and tracks are placed in a
similar way, although, as there is a far
more limited range of styles. these
are immediately availabie in the
selector box without being called up
from a library. Text is available in
various heights and widths but the
thickness is fixed.

The program is very much oriented
towards use of a mouse. Once you
get the hang of it this is a very speedy
method of working but it can be frus-
trating at first. For instance, once the
type of component has been selected
each press of the left-hand mouse
button lays down another component.
This is unnerving when you have been
used to selecting the component with
the first press, moving it into position
and then fixing it with a second press
as in the Easy-PC and Boardmaker
programs.

Most objects are easily selected
by pointing anywhere within their
outline and pressing the right mouse
button. However a second press of
the button immediately deletes the
object with no request for confirma-

tion. Sensibly, there is an undelete
function.

The track editing function is very
powerful allowing sections of track to
be modified or deleted at will. The
sections do not even have to begin or
end on existing nodes. Selecting
tracks is no problem if they have been
routed with the grid snap option on. Iif
not, any vertical or horizontal track
can only be selected by pointing
precisely at its centre-line which can
be very difficult to find.

Dialogue boxes, another GEM
concept, are used for editing such
things as text and pad sizes. These
consist of an outiine containing
options that can be selected with the
mouse and text fields for keyboard
input.

As with Boardmaker 1 there is an
auto-increment function for compo-
nent references, a net highlighter and
a block-fill facility. Although PCB ll is
limited to PCB design, a schematic
drawing program called Isis
Supersketch, employing a very similar
user interface, is now bundled with
PCB i, the complete package being

known as Cadpak. -
At £79 | thought this was an excel-
lent buy.

Supplier: Labcenter Electronics,

14 Marriner’s Drive,

Bradford, BDY 4JT.

Tel: 0274 542868

Hardware requirements: IBM PC
or compatible, 640k RAM, DOS 3.3 or
later, Hercules, CGA, EGA, VGA
graphics, hard disk, mouse.

Price {excluding VAT and p&p): £79
Upgrade? Yes

targe double-sided design. There is a ‘turbo’ option,
which speeds things up a bit by only drawing the outline

uickroute is a shareware PCB design program of

Q very moderate cost. The initial screen layout {ooks
promising with a menu bar across the top of the screen, a
row of icons called a button bar inmediately below and
status information and co-ordinates along the bottom. In
fact the selection of the various functions using the
menus and icons is fairly logical, if cumbersome at times,
and helpful prompts appear at each stage. There is also
an on-iine help facility which, although common else-
where, seems to be rare in PCB deslgn programs. Most of
the usual facilities are available, but for me there are a
number of minor irritations and major flaws in the
program.

The redraw time is very slow especially if the grid is
enabled, A sampie layout supplled with the program took
10 seconds to redraw although admittedly this was a fairly

of objects but the clarity of the display suffers. A quick
zoom option has also been introduced in recent versions,
presumably in an attempt to solve this probiem.

Panning is achieved by pressing the right mouse
button and a handy custom zoom level can be set so that
the design just fills the dispiay area. However there is no
auto-pan which would be very useful if you wanted to
route a track beyond the display area boundary.

Placing of components is frustrating as the first click of
the mouse fixes them in position with no opportunity for
adjustment. Editing of individual objects is limited to pads
and tracks. With the pick mode selected, pointing and
clicking causes the nearest pad or track to be marked
with a cross. Options then allow it to be deleted, moved
or copied. Each segment of a track is treated as a sepa-
rate object. Similarly, components from the library are

ELECTRONICS TODAY INTERNATIONAL




Ra nger 1 Connections can be shown as a 'rats nest’ whilst posi-
tioning the components, which is very helpful when trying

| R anger 1 is a complete CAD package, although at £100 to minimise track complexity.

without the autorouter it is still competitive with many if you can afford the extra £50 the tracks can now be
PCB design programs. When using the graphic editor to * autorouted. Otherwise, manual routing involves selecting
| design a schematic or PCB layout there is a row of menu a connection from the rat’s nest and converting it into a
boxes along the bottom and left-hand side of the screen. properly routed track by adding and moving bends to
To select a menu box the cursor is positioned ih the box ‘rubber-band’ the track into the desired position. The

and the mouse button pressed. This selects the function or  manual routing facilities are really intended for tidying up
changes the contents of the menu boxes to another set of a previously autorouted board and are nowhere near as
options. There are no short-cut keys. The remainder of the  easy to use as those in a purely manual PCB design

functions are selected through a messy and Iinconsistent program.

assortment of text screens using function keys, cursor As a CAD package, Ranger 1 seems to be very

keys and the mouse. However, prompts are provided. comprehensive, For hobby use, the complexity and poor
The cursor moves in a series of small jerks which do user interface make it a poor choice.

not comrespond with the grid points, even when the grid A version of Ranger 2, Ranger 1's big brother, has

shap facility is on. This makaes it difficult to consistently recently been released as shareware. This has all the

select or place objects except by using a high zcom level.  features of the full package but is restricted to 32 parts or
To use the package for simple PCB design, compo- 128 component pins.

nents must be selected by code and a netlist produced Suppller: Sestrax CAE, Hinton Daubnay House,

manually by entering a list of connections. This is a very Broadway Lane, Lovedean, Hants, PO8 0SG.

tedious business and it is far better to use the package as Tel: 0705 591037
intended and produce a schematic diagram from which the Hardware requirements: |IBM PC or compatible, 640k
program will automatically generate a component list and RAM, DQOS 2.0 or later, EGA, VGA graphics, 20M hard

a net list. disk. Mouse recommended.
Whichever route is chosen the next step is to use the Price (excluding VAT and p&p): £100
| graphic editor to place the components on the PCB. Upgrade? Yes
L
sufficient detail, something that you do beard itself, even though they ease the paper copy of the layout with transp'aren-
automatically when using pencll and design of the layout. Reasonable quality tiser. More recently (Read/Writé May
paper. It is therefore important that these artwork can be obtained using a dot- 1993) a reader suggested using carbon
functions are easy to use and the redraw matrix printer, particularly if printed at paper and draughting fiim in a dot-matrix
time is not too long. twice full size with a new ribbon, but this printer.
Of course, none of the programs then needs to be reduced to a full size if you can afford it, there are plenty of
solve the problem of producing the transparency. Various methods were companies willing to produce either film
discussed in ETI positives or even complete boards

Fu.. DI Tools Options Likeamy Help (Read/Write directly from information supplied on disk

September 1991 in an acceptable format.
to January 1992)

Including photo-

copying on to film

or spraying a

new position. Furthermore, any tracks crossing the biock
boundaries are not ‘rubber-banded’ to the new position.

On the positive side, there is a simple autorouter
included but its performance Is disappointing, leaving you
to finish off connecting most of the tracks. Qutput options
are limited to 9 and 24-pin dot matrix, laserjet printers and
treated as individual parts once they have been laid down HPGL plotters but this is adeguate for hobby use.

and so can only be moved as a whole by using the block Quickroute does provide a working program at a very

functions. competitive price but personally | would rather pay twice
The block functions are selected from the button bar. as much and avoid the frustration of coping with

Once the block has been defined by pointing at diagonally  Quickroute’s limitations.

opposite comers the rectangular outline Is immediately Supplier: Powerware, 14 Ley Lane, Marple Bridge,

attached to the cursor. However, instead of the outline Stockport, SK6 5DD. Tel: 061 4497101

remaining in position and the cursor jumping to its centre, Hardware requirements: iBM PC or compatible, 512k

itis the outline that is redrawn round the cursor so that RAM, Hercules, CGA{mono only), EGA, VGA graphics,

the relationship of objects to the block outline is lost. As mouse.

the block contents are not continuousily redrawn while the Price (inclusive): £39
outline is moved, it is very difficult to place the block in its Upgrade? No

ELECTRONICS TODAY INTERNATIONAL
49




Layo1

ayol is a recent addition to the

market originally written as an
‘in-house' PCB design program for a
Dutch electronics company. Later, a
facility for schematic capture from
Orcad or similar packages was incor-
porated. However, the versatility of
the program means that suitable
component and netiists can be
created manually aithough they are
by no means essential to aliow the
program to be used successfully.

The lowest priced version has ali
design facilities but is restricted to
4000 datalines. This should cope with
typical hobby-sized circuits as long
as you don’t use too much text which
seems to eat up datalines.

The package comes with a project
manager to provide a user-program-
mable menu system, initially set up to
allow selection of the graphics editor
program for PCB design, a text
editor, a font editor, or an output
driver program. Design files are
grouped under a project title and
each user of the program can have
his own set of preferences.

The display area is uncluttered,
with a single status line across the
top and an optional overview window
in the top ieft-hand comer. However
the menu structure leaves a fot to be
desired. The main menu bar is called
up by pressing retum on the
keyboard or the right-hand mouse
button. This is confusing as the right-
hand button is elsewhere equivalent
to the Esc key which is used to exit
from menus and functions. Functions
are selected from the menu bar by
pressing retumn or the left-hand
mouse button. However, not ali func-
tions are availabte by this method
and must be selected instead by
various keyboard characters. There
are also short-cut key combinations
for the main menu furictions. To
further compiicate things, functions
can be activated by pressing combi-
nations of the three mouse buttons,
the effect of which vary depending
on the current mode. The possible
combinations and their effects can
be discovered by pressing F1.

On the positive side, the program
remembers the last path selected
through the menu options. There is
also a macro facility so that single
keys can be programmed to activate
frequently used keyboard sequences.

Selecting a zoom level is slow but a
useful option magnifies the board to
fill the screen.

Designing a PCB involves three
basic stages. Layo1 is very versatile
as it allows a number of aiternative
methods to be used for each stage,
The first stage is to select the
components, which can be done
manually from the library in the usual
way but is rather a tedlous process
as the component libraries are at the
ends of the branches of a targe direc-
tory tree which has tc be stepped
through each time a new component
is required.

Importing a component list from a
schematic program, or writing your
own by means of Layo1's text editor,
avoids this problem as the compo-
nents will be automatically called up
and positioned. A print out of all the
library components is included in the
manuat.

cursor has stopped moving.

A nice facility is the ability to
rotate a component by pressing both
mouse buttons at once.

At the final stage of routing the
tracks, Layo1 is even more flexibie.
The most basic method is to route by
hand, defining where each bend is to
occur. Any of the other methods
requires a netlist and uses the
autorouting function in various ways.
Before invoking the autorouter,
certain parameters have to be set
such as whether the board is double
or singte sided, whether vias are
allowed and what type of routing
strategy to use. Once this has been
done, the auto router can be
unleashed either on the whole board
or on various restricted parts such as
a selected net or a selected trace.

If the autorouter has not been
100% successful, the unrouted nets
can be displayed. These can be

The next stage is to define the
routes. This is optional if you intend
to lay down the tracks manuaily but
to use the autorouting or rats nest
facilities a netlist is required. This can
be imported, written using the text
editor or produced ‘on the fly’ by
simply pointing at pads that are to be
connected together, The resulting
connections ¢an be displayed as a
‘rats nest’ which then allows manual
repositioning of components to
minimise track complexity.

Moving components is not as
elegant as with some programs. If
the display is continually updated as
the component is moved, the redraw
time is fairly slow especially if tracks
are connected. To get round this
problem the user has the options of
redrawing when a mouse button is
pressed, or after a set delay once the
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manually routed or the program can
be asked to reroute certain tracks
and nets which will often aliow
completion of the remainder.

Draft quality output, which is
supposed to be satisfactory for
prototypes, can be obtained from
within the graphics editor. The fult
range of output is available by using
the separate output driver program,
Supplier: Pentagram Electronic
Designs, 6 Pasture Close, Clayton,
Bradford, West Yorkshire, BD14 6LY.
Tel: 0274 882609
Hardware requirements: IBM PC
or compatible, 640k RAM, DOS 3.0 or
later, EGA, VGA graphics, hard disk,
mouse preferably three button.
Price (excluding VAT and pép): £99
for 4000 data lines
Upgrade? Yes, but same facilities



Inventor ioroidal trarstormers 225A 10.5-0-10.5

0-260-285 secondary . . £2995
EED! m or Smm red or green Sp each yeliow
11p esch

High lntensity red, green or vellow 5mm ... 30p
Bach

Cobh lies ... 1p each £3.95 pev 1000 £45.50 per
S!MII slepping molor 4 phase 12v 757 llop gﬂ

suum stepping motof driver ¢hip ... . £A s
High quality photo resist copper clag epoxy glass
boards

Dimensions singis double
sided sided
3x4 inches £0.95 £1.07
4x8 inches 240 i2.60
612 inches. £5.37 —
12x12 Inches f£10.68 ——
batlertes
AA [sz) S00mAH £0.99
AA 700mAH £195
G 2AH with solder 18gs £3.60
4AH with solder tags £4.95
1/ZAA with soider lags £155
AAA (HP18) 180mAl £1.75
BAA iH with solcer tags 185
D(HP2) 1.2AH £2.60
G(HP11) 1.8AH 220
PP3 8.4V 110mAH £4.95%
Sub C with solder tags £2.50
1/3 AA with soigar 1ags (philpsCTY £1.95

Standard charger charges 4 AA cells in 5 n
or 4Cs or Ds in 12-14 hours + PR3 (1 2
4 colls may bé charged at a thme) .

High powser charger as above bul cmrqn !ha
Cs and Ds in 8 hours Aas Cs anc Di must be
Ccharged in 2s or 43 .f0es
Speciai ofters plesss check lor nnll-blllty

£ cells 32dia x 87mm £395 F coll with soider
1ags 1 2v £4.30 42 x 14mm dia 1.2v £1.45

Stick of 4 171mm x 16mm dois with red & bl-ck
RO N o it i s s i £5.85
4 cell battery 84 x 25mm dia {1/2C cel(s) 23 50
?mtu grade capacitors with screw terminals

gt

£2.50
BTWOU”O!H 95, 88000u1 15v £2.95, 10000uf 16v
£1.50. 58000u1 60v £4 95
7 segment common ancde led display 12mm

£04
LM293! a 5.0 low drop out 5v reguiator Tog.g

LMS:!h TO3J case variable regulator £1.60 £1.10
GAM FET low leaklgz current SB873 ... £12.95
each £3.95 10+£7 §5 00+

B5250 P chennel mosist £0.45, BC350 lr'lnumor
................ . £3.95 per
741505 hex invertor  £10.00 per 100, used ana
Microcontroier £3.50

SL852 UHF Uimiling amplitier LG 16 surface
mounting package with dala sheet

AM27502 £1.25 sach 30p 100+, CD‘OOTUB 109
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Welcome to the world of valves, In this short series, |
am going to describe two guitar amplifiers - the first Is
a 15W design, intended as a practice amplifier, the
second a 50W version, with some extra facilities, that is
powerful enough to 'gig’ with. Firstly, however, | want to
describe some valve basics and I'm including some circuits
which you can experiment with using a prototyping board.

Why Valves?
The first question which comes
to most non-guitarists is, why
valves? Semiconductors
may reign supreme in most
applications, but all
guitarists, even three-chord
wonders like the author,
know that for guitar amplifica-
tion they are still the business.
The reason for this is the
overload characteristics, as
shown in Figure 1.
When valve
amps are
driven
hard,

aleface Minor
uitar amp

Partl

Rediscover the unique sound of valves with this amplifier project from Dave Bradshaw

Fig.1a. On overioad, semlcon-
ductor amplifiers tend to square
off the output signal, as shown
for a purely resistive load.

Fig.1b. With a reactive load such
as a typical loudspeaker, there
can be quite a lot of ringing at
the switch off points and the
circuit can act tike a class D
oscillator, injecting a lot of
destructive energy into the loud-
speaker.

Fig.1c. Valve output stages don’t
have such a sharp cut-off, so
ringing is rare and the overai
effect is less destructive and
much more pleasing.

T

they go into overdrive gracefully, producing a pleasing melflow
tone, rather than the harsh solid-state nolse that assaults the
ear (or even worse, speaker-destroying high frequency ringing).
The Paleface aliows you to overload either the preamp or the

power amp, which produce different characteristics.

With varying degrees of success, designers have
sought to simulate the distortion of overloaded valves
using solid state circuitry. But why simulate when you can

have the real thing? There are also some who believe that
valve hi-fi amplifiers are the bee’s knees. | hope ETl readers
will give me the chance to investigate this by building a practical
design sometime in the not too distant future.

If Nolse Annoys

You will not get the noigeless performance from a valve amp
that you routinely expect from a semiconductor amplifier, at
least not this side of several thousand pounds. Both mains hum
and high frequency noise (HF noise, or hiss) are inferior with the

GLASS ENVELOPE
\ ANODE

VACUUM INSIDE ENVELOPE

HEATER / CATHODE - A
COIL OF TUNGSTEN WIRE

Fig.2. Cross-section of a dicde.

ELECTRONICS TODAY INTERNATIONAL

52




S valve amp.. . .
Supply line ripple is the main culprit
in the hum problem. This is due to the
poor availability and high cost of high-
voltage electrolytics. The lower charge
HEATER/CATHODE

stored in the capacitors means there is
a disproporticnatety higher ripple
voltage on the high voltage supply line.

For example, the largest easily avail-
able 400V capacitor is 4705 and this
currently costs nearly £10, one-off. At
maximum voltage, this stores 188 millicoulombs of charge. By
comparison, a commonplace 10,0005 25V capacitor can store
250 millicoulombs for around £1.50 to £3.50, depending on
rippie current capability.

The other contributor to hum performance Is the high signal
impedances in valve circuits. This is a problem at the 'nput
stage, where signal voltages are low. However, intermediate
signals tend to be several volts, so the noise they pick up is
much less significant. There are lots of sources of hum in the
ampilifier itself, for

Fig.3. The symbol
for a single valve
dicde

example in the power
supply and the 6.3v AC
for the heaters and the
high voltage secondaries
on the power trans-
former.

A contributing factor
is that overall feedback
is rarely used in pream-

ANCDE 1 ANCDE 2

ENVELOPE

HEATER/CATHODE

Fig.4. The symbol of a dual diode

plifier stages, and in

power amplifiers the level of feedback is relatively low. However,
care with layout and some judiclous use of screening can
diminish the hum.

GLASS ENVELOPE
ANODE

VACUUM INSIDE ENVELOPE

GRID-WIRE MESH

CATHODE WITH INSULATED
INTERNAL HEATER

Fig.5 Cross-section of a single triode valve,

As far as high frequency noise (hiss) is concemed, valves are
not as good as semiconductors, because they operate at high
temperatures, so they heat up all the surrounding components
and they use high voltages. Again, the generally higher signal
voltages offset this to a large measure.

Valve Basics

P'd like to be able to recommend a good boock on valves, but
have been unable to find any that are in print - afl mine are 30
year oldl So here goes..

Valves have three types of electrode, sealed together in a
high vacuum using a glass envelope. The cathode is a cylin-
drical pipe made of special metal at the centre. The anode is a
cylinder of metal around the cathode. Between these are grids
which are also cylinders, but this time of mesh. Valves typically
have one or three grids. However, the very simplest valve has
no grid at all, just a cathode and an anode.

Cathode Action
When it is red hot, the cathode emits electrons which form a

small cloud around it. This

phenomenon is called ANODE
thermionic emission.

When first switched on, GRID P
the cathode takes a little ~

while to get hot enough for A

electrons to be emitted, HEATEH

hence the typical warm-up
time of valves.

As readers will know,
electrons can move
around freely inside
metals. How quickly the
fastest move depends on
the temperature of the metal. When the metal is heated to a
high enough temperature (say, 1000-=C), some electrons will be
moving fast enough to escape altogether from the surface of
the metal. This is rather like water molecules evaporating from
the surface of a pool of water. Some materials emit electrons
very easily, particularly certain oxides, so it is normal to coat the
cathode with one or more different such oxides.

To make the cathode hot enough, it needs a heater, i.e. a
thin tungsten wire which is made very hot by a current passing
through it. The simplest arrangement is to make the heater and
cathode the same thing. This type of valve is said to be directly
heated. However, this severely constrains the usefulness of the
circuit, because wa either have to connect all the cathodes
together (imagine designing transistor circuitry if alt the emitters

Fig.6. The circuit symbol for the
triode valve. Note that the heater
is often left out for simplicity,
atthough the valve cannot func-
tion without it.

‘had to be connected together), or each valve would need a

separate heater
supply.

l ANODE 1

ANODE 2
] | Most valves are
indirectly heated. The
GRID 1 GRID 2 heater is a winding of
SR 1 camopez|  tungsten Inside the

cathode but insu-
lated from it by a thin
layer of aluminium
oxide. The heater
piays no other part in
the circuit unless the
insulation breaks
down. Nearly ail heaters require 6.3V {usually AC supplied from
& special transformer winding). The current they consume
depends on valve type.

Fig.7. The circuit symbol for a dual
triode. The envelopes are sometimes
completely joined, but mostly they are
separate. The heaters are not usually
shown,

Diodes

The very simplest valves have no grids and are diodes (Figure
10). When the anode is positive with respect to the cathode,
electrons are attracted to it and are absorbed into it, i.e. a
current flows through the vacuum. If the anode is negative with
respect to the cathode, no current can flow, as the anode is not
hot and does not emit electrons. This is the rectifying action that
characterises a diode, discovered in 1883 by Edison. Figure 2
shows the lay-out of a valvé diode and Figure 3 shows the
symbol of a valve diode.

As with semiconductor diodes, there are two main types -
signal diodes, with low current capability but also low capaci-
tance and rectifier diodes, with high current capability. Both
types have been completely replaced by semiconductors in all
but the most esoteric of applications. However, you may well
come across valve rectifiers in older vatve amplifiers.

Because of the high voltages at the cathode, valve rectifiers
are normally directly heated. The voltage between the cathode
would be so high that some diode action would occur between
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+HT

Re
Ca

AMPLIFIED
OuTPUT

-VE BIAS AND
SIGNAL INPUT

Fig.8. The basics of a triode cathode-coupled amplifier.

the heaters and the cathode. For this reason, they require a
separate heater supply insulated from all the other valves.

Mast valve rectifiers are dual diodes. Some of these are two
anodes with a common heater/cathode, but others have two
separate diodes within the same envelope, with the
heater/cathode windings joined - the effect is the same. Figure
4 shows the symbol, Dual diodes were the fore-runners of
today's bridge rectifiers. For example, with a 250-0-250V trans-
former, a single rectifier valve produced a full-wave rectified
.output,

Valve rectifiers have one advantage over semiconductor
dlodes, in that they start to conduct siowly when first tumed on
as their heaters warm up. The capacitors are therefore charged
up more gently than with semiconductor diodes and there's
much less of a surge of current at switch-on.

AMPLIFIED
OUTPUT

SIGNAL

GND O—9—

Fig.9. A cathode coupled amplifier that biases itself.

Triodes

Figure 6 shows the simplest type of vaive with a grid, a triode
valve. A single triode valve is broadly equivalert to a single tran-
sistor, although a valve is a vaoltage-controlled device, so it is
closer to a FET rather than a bipolar transistor. Valves have
higher gain and linearity than FETs and a single valve stage is
often equivalent to an op-amp stage. | must hastily add that
valve circuitry is nothing like op-amp circuitry.

Most modem triodes are dual triodes, i.e. two separate
triodes in a single envelope. The ECCB83 used throughout the
project is of this type. One can think of these as the valve equiv-
alent of a dual op-amp. The heaters are nominally separate, but
are joined. Usually, we apply the 6.3V heater supply between
the join and the two other terminals connected together. Again,
like the supply rails In op-amp circuits, the heater connections
are normally left off but the valve will not work without them.

The grid between the cathode and anode gives us a way to
rmodulate the flow of current between the cathode and the
anode. For the valve to work, the anode has to be positive with

respect to the cathode so that electrons are heading from the
cathode towards the anode - anode voitages of 100 to 300V
are typical in triode circuits. When the grid is positive, It has litlle
effect and the valve continues to act as a diode with current
flowing, the grid just tending to act as a rather poor second
ancde.

When the grid is a few volts negative with respect to the
cathode, the grid chokes off part of the electron flow between
the cathode and the anode. The more negative the grid is, the
less current flows, up to the cut-off voltage (the voitage which
stops all cumrent flowing).

With the grid voltage between zero volts and the cut-off
voltage, smalt changes in the grid's voltage can make very big
differences to the current passing through the valve. To take
advantage of this, we apply a steady negative voltage, called
the grid bias voltage and add the signal voltage to this. This
voltage sets the operating point of the valve, in the same way
that the current flowing into the base can set the operating point
of a transistor. Choosing the best grid bias voitage is a bit of a
black art, and it is normally recommended in valve data charts.

With the ECCB83 triodes used in the Paleface Minor, grid bias
voitage of -1.5V with respect to the cathode will give a current
of around 1.2mA. Other valve types will give different figures,
but typically the grid bias is a few volts and the current through
the valve is a few milliamps. As long as the grid remains nega-
tive with respect to the cathode, no current flows from it.

The signal voltage applied to the grid voltage creates sympa~
thetic fluctuations in the current between the cathode and
anode, To tum this back into a voltage signal, we place a
resistor {Ra in Figure 12) between the anode and the positive
supply.

An important point to note here is that valve supply voltages
are often labelled HT, or HT+ (for high tension). HT voltages are
usually 200 to 400V, and sometimes higher, These voltages
should always be treated with respect, for obvious reasons.

The anode voltage will vary in sympathy with the current
changes, much in the same way as with an emitter-coupled
transistor amplifier, and we gain an inverted but large version of
the original signal. We need a high-voltage capacitor, Ca, to
block off the high standing voitage (typically 200 to 300V) at the
anode. A few more details are needed to make this into a prac-
tical clrcuit.

SIGNAL INPUT.

m

Fig.10. A basic cathode follower.

In miost circuits, it is not convenient to have a special nega-
tive voltage source to set the operating point. Since this voltage
is effectively the signal earth, any noise on it is added to the
signal and amplified. There is an easier way to set the operating
point and that is to allow the valve to find #ts own operating
point. To do this, we insert a resistor (Rkj between the cathode
and ground and add a high-value resistor (Rg} to keep the gnid
at zero volts, as shown in Figure @ (igncre the capacitor, Ck, for
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the moment). This circuit will settle at a point where the voltage
is a volt or two negative, so applying its own negative grid bias
(because the grid is at zero volts, i.e. negative with respect to
the cathode). The amount of current flowing through the valve
will depend almost entirely on the size of the eathode resistor.
The anode resistor, Ra, makes very littie difference to the
current flow, provided it is below a certain value.

+HT

Co

_l

SIGNAL
INPUT

'— oUTPUT
I Akl

@

Fig.11. A cathode foliower with self-biasing arrangements.

The main disadvantage of using a cathode resistor is that it
reduces the gain of the valve by adding local negative feedback.
Suppose the signal at the grid temporarily increases the grid
voltage. This makes more current pass through the valve, which
because of the cathode resistor, increases the cathode voitage
in line with the grid voltage. This feedback cancels out most of
the current Increase caused by the increase of the grid voitage.
Similarly, when the grid voltage decreases, the current falls and
the cathode voltage falls again cancelling out most of the
decrease in the grid voltage. As a result, we get some amplifica-
tion, but much less than we got with a separate grid bias
voltage. This circuit is still useful, because it offers good-quality
amplification and a medium gain - typically around 10 to 20 for
the values shown.

Adding a cathode capacitor, Ck {shown dotted in Figure 9),
stops the cathode voltage responding to AC variations in the
current through the vaive, and so increases the gain of the
stage to the maximum that the valve can give. However, Ck
does not affect the DC conditions of the vaive.

Another complication is that the valve's gain is quite affected
by the current flowing. Calculating the gain in advance requires
hours poring over valve characteristic charts, and even then it's
only an estimate. It's usually much more fun to try it and see if it
works. Then, if you're really serious, you try it with old and new
valves and see if it still works.

ANCOE CURRENT

ANODE VOLTAGE

Fig.12. The ‘knee’ in the response of a tetrode and the
correction given by the pentode.

Cathode Follower Circuits

Suppose we ditch the anode resistor and the cathode capacitor
(Figure 10). This gives us a cathode follewer which is very similar
to a bipolar transistor emitter follower, or a FET source follower.
Although it has only unity voltage gain, it can provide a lower
output impedance. Due to local feedback, the output imped-
ance is considerably lower than the resistance of Rk, which is
normailly 47 or 100k. For maximum voltage swing, the grid must
be biased at around hatf-way between ground and HT+.

Biasing the grid is a problem. The simplest way is to couple
the grid directly to the anode of the previous stage, where there
is one. An altemative is to use a voltage divider between earth
and HT+, but this requires a capacitor to suppress supply
noise, then another resistor to stop the signal being suppressed
by the capacitor.

A more elegant way Is the self-biasing arrangement in Figure
11. Bk1 is typically 1 to 2k, while RK2 is 47 or 100k. This works
exactly the same way as the cathode-coupled stage biasing.
However, both the cathode and the grid are at a high positive
voltage and capacitor Cg is needed to block the grid voltage
from the input. This circuit has a bonus in that the grd resistor
"bootstraps’ the input, raising the input impedance well above
the value of the grid resistor Rg.

+HT

LOAD

o
SUPRESSOR GRID - INTERNALLY
LINKED TO CATHODE

SCREEN GRID

INPUT l

CONTROL GRID
Rg

-VE BIAS
VOLTAGE

Fig.13. A typical pentode circuit. The load could be an
anode resistor with an anode capacitor for a small-signal
pentode, or the primary of an ocutput transformer for a
power valve.

Triode Limitations

One of the most serious drawbacks of triodes is a result of the
small capacitance between the grid and the anode, typically
around 10 to 20pF. This'stray capacitance gives rise to
unwanted negative feedback from the anode to the grid. Small
though this feedback is, it can be significant at high galns or at
high frequencies. Also, tricdes generally do not pass anough
current for power amplification.

However, triodes are very useful for low frequencies (typically
audio), lower gains (up to around 100) and lower powers
{perhaps 100mW). Other, more complex valves extend these
limits.

More Complex Valves

In tetrode valves, there is a second grid, called the screen,
between the first grid (the control grid) and the anode. Provided
it is held at any constant voltage, this minimises the negative
feedback from the anode to first grid. Applying a high voltage
{usually HT+) to the screen, maximises the current flow through
the valve, so increasing the power output. Even though the
mesh of the screen grid is kept very thin so that most electrons
speed by it and it intercepts very few, a substantial current
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HEATER a scaled-down version of the EL34). In the US,
e common types include the 6L6 (also sold as
the KT66 and 5881), and the KT88.

Manufacturer's specs. are actually simpler
with more complex valves. Rather like IC
specs., they give precise values for the circuit
values.

Audio output stages have to use trans-
formers, to match the high output impedance
of the valves with the low output impedance of
the loudspeaker. Actually, | did once come
across a high-impedance loudspeaker driven
directly from a valve anode. | couldn’t get the
radio it was in to work, so | junked it - 25
years on, | know it would now be worth a
fortune! Another reason to use transformers is
that without a transformer, push-pull operation
isn’t possible {there are no tubes using holes).
| have not drawn a push-pull output stage -
you'll see one next month, with a longer
explanation of how it works.

A2 HEATER

IN1

Circuits To Experiment With
So that you can experiment yourselves with
valves, | have designed a prototyping board to
accommodate cathode-coupled and cathode-
follower circuits. It makes a neater prototype
Fig.14. An experimental layout with two cathode-coupled amplifiers, using than the typical rat's nests that infest most
the prototyping board. valve prototypes. Originally, | planned to
mount the valve on the PCB, but this caused
{(10mA or more) can flow into the screen grid, as it looks like a too many mounting and access problems and made rather
rather poor second ancde. poor use of the board space.

However, the tetrode still has a serious problem
due to a phenomenon called secondary emission,
electrons hitting the anode with enough speed to i At
knock other electrons out of the anode itself. These
secondary electrons are attracted to the screen

GND W+

and, when current is flowing through the valve, the = o
screen is often at a higher voltage than the anode.
Besides current being wasted by fiowing through % ’

the screen and not the anode, secondary emission
also leads to a ‘knee’ in the response curve of the
valve, which is not good news for finearity. po

This problem can be overcome by placing a
supressor grid between the screen grid and the
anods, thus making the valve a pentode. If this grid
is kept at a low voltage (often it is internally
attached to the cathode) the emitted electrons do
not reach the screen so they retum to the anode.

There are two types of pentode, low power and
high power. Low power pentodes, such as the
EF86, are often used for small-signal amplification,
typicaily as IF amplifiers in valve radios. Two of the
most common are the EF80 and the EF86, the
latter being designed for audio circuits that
demand high gain and low noise.

Besides high power pentodes, constructed as
described above, there are also beam tetrodes. In
my book these are pentodes, but the supressor
grid has become a plate around the anode. Both
types are used extensively as audio power output
stages, either singly or, more commaenly, in push-
pull pairs. In Europe, common types are EL34
(capable of 100W from a pair, using an 800V Fig.15. A layout for two cathode followers, the first a seif- biasing type.
power supply) and the EL.84 (also called the 6BQS,

GND HT+
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To build these circuits, you will also need a high-voltage
positive supply of 100-300V, capable of giving 10mA and a
heater supply of 6.3V, 0.3A. A power supply will be described
next month as part of the main amplifier project.

I do recommend beginners at electronics to build some low
voltage circuits first, not least because of the high voltages
involved. Personally, the first things | built were with valves, but |
gave myself a fair number of shocks. Even the experienced
should be careful - just 100V is enough to kill, given a sufficiently
good contact. Remember also that the smoothing capacitor,
Cht, can stay charged after the supply has been disconnected.

The Cathode-Coupled Amplifier

Figure 10 shows the layout for two cathode-coupled amplifier
triode circuits, using the prototyping PCB and an ECC83 dual
triode valve. There is no necessity to build both if only one is
required. The suggested values are given in the table, but these
are only suggestions.

A practical use for this clrcuit is as a valve distortion unit,
especially if a low HT voltage of 50-70V is used to give the
valves no ‘head room'. Rx and Rg2 attenuate the signal
between the two stages, to make the clipping more aven.
These values need some experimentation and Rg2 could be an
off-board potentiometer. This circuit will be used in the 50W
ampilifier.

Cathode Follower

The first stage can be used as a self-biasing cathode follower,
using the layout in Figure 11. It is a self-biasing design, the
second stage being a simpler stage that needs a bias voltage
applied to it. Again, the component values given are just
suggestions.

Special Note

This is an advanced project. Not only does it involve working
with the mains, but it involves circuits using high voltages. We
advise inexperienced readers against building this project as
their first electronics project.

PARTS LIST for figure 14

Rg1,Rg2 1MO Rk1, Rk21k2
Ral, Ra2 100k 1W

Cgl 100n low-voltage capacitor, or link
Ck1, Ck2  10u 25V (or leave out)
Cal, Ca2  100n 400V

Rht 22k

Cht 10p 400V

Rx see text

PARTS LIST for figure 15
Rk 47k

Rk1  1k2

Rk2 47k

Rg 1MO

Cg 100n

Ck 10u 100V electrolytic

Rht 22k

Cht  10u 400V

BADGER BOARDS

Printed Circult Boards

Prototype-Singles-Mumple runs. Minimum charge £15.00. Artwork,
Plotting from Schematic to final board layout. Send $.A.E. now for
Catalogue of Kits-Boards-Projects available. Many magazine boards
roduced for Individual customers,
Dept HRT 87, Biackberry Lane, Four Oaks, Sutton Coldfield,
B7s 4JF *** 021-353 9326

OMNI ELECTRONICS

174 Daikeith Road, Edinburgh EH16 5DX - 031 667 26M

The supplier to use if youre looking for —
* A WIDE RANGE OF COMPONENTS AIMED
AT THE HOBBYIST %

% COMPETITIVE VAT INCLUSIVE PRICES *
% MAIL ORDER - genserally by
RETURN OF POST %

* FRIENDLY SERVICE %

Open: Monday-Thursday 915-6.00
Friday 9.15-56.00 Saturday 9.30-5.00

il
VISA
L3

SECURITY EQUIPMENT

INSTALL YOURSELF & SAVE | SAVE !

Compiete range of security parts to protect your house and
property. Passive infra-red sensors unitra-sonic movement
detectors, control paneis, cable, etc etc supplied with instructions.

QUALITY AUDIO MODULES

Power amplitiers from 10-125W, mixer units, pre-amplifiers etc. Build
your own disco units, guitar amps, public address systems etc., etc.

earon FREE LITERATURE rooer
|2]AUTONA LTD TEL 0844 346326

USCS rading module manuiscturer snce 1972

51 POPPY ROAD, PRINCES RISBOROUGH, BUCKES HP27 SDB

STEVENAGE

Professional Sub-Contract Manufacturing & Suppliers to the
Electronics Industry

Do you have a requirement for any of the following services:
PCB Assembly (Conventional Product Design/Consultation
and Surface Mount) Fuli Procurement Service

Wave & Hand Soldering PCB Test & “Bum in” Facilities
Complete Equipment Enclosure Design & Manufacture
Manufacture PCB Antwork Manufacture
Device Programming from hand Circuits Drawn Professionally
written shts or PC 3'/2" disc
Cable Harness Assembly /loom

Kit Procurement & Supply
Component Sales

Manutacture Refurbishment a speciality
Card Cage and Module Wiring Top Quality Work at Reasonable Rates
Full Inspection

Phone Tracey on {0438) 310066 or Fax details of your requirements to us
on (0438)315829
EQT LTD, BTC, Bessemer Drive, STEVENAGE, HERTS, SG1 2DX
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: SPICE A/D Simulation
Hesmg TeChnOIOgy @ FREE 10 Transistor version FREE

Sl bl @ Mixed Analogue and Digital
Cromwell Chambers, 8 St. Johns Street, Tel: (0480) 433156 gy ;. ® All SPICE 2G6 analyses
Huntingdon, Cambs. PE18 6DD Fax; {0480) 413357 o = ® Behavioural Modemng
§ 5 1 @ Graphical post-processor
E ENT TEM CONSULTANCY | | | - il
TEST EQUIPM SYSTEM C CYii| 4 ® 640K version £395
Supply Replacement Parts s ® 32 bit extd. mem. ver. £695
Maintenance Supply of Service & ¢ E : ® Schematic front end £149
Commissioning Operators Manuals g = @ Book on SPICE £39.95
_ ) i i e For your FREE copy - just send a formatted 1.44 MB HD 3.5in
Dt o ot UMENTS, RAMTEST LTD, KRENZ ELECTRONICS, PANTHER disk and SAE to: E.T 1. Offer, CRaG Systems, 8 Shakespeare

Rd, Thatcham, Berks RG13 4DG Tel (0635) 873670

(ArronpasLE DATA ACQUISITION
/)8 Single channel 8-bit A to D

® Plugs into printer port

o Upto 25 KHz sampling .
® 0105 Voltinput range

® Software drivers in C

s and BASIC
=9 E' @ Voltmeter and Scope

*M-v* .
Sl

Universal interface allows any computer to be used to learn
or teach programming for control using any dialect of basic.

@ Very affordable st £36.00inc. In UK (add £2.06 P&P o'seas).

@ Plugs onto the paraliel printer lead, no tools required.

@ 8 programmable outputs vis standard connector, 500mA each

@ Outputs monitored by LEDs to assist in program deveiopment. Price includes P+P

Software supplied on 3.5° i
@ supplled with well-dosumanted programs allowing newcomers 1o aisk unless 5.25" specified. =~ software included
quickly progress to control their model layouts and to use stepper ; loase send Chequeés and PO's lo:- + source code
moators for driving buggies, x-y plotters & small machines.
C.P. Technology
Available by mail only: R. Bartlett, 17 Lime Tree Avenue, Tile Hill, Red Lion Yard, Market Place,Blandtford, Dorset DT11 7EB.
Coventry CV49EY Tel 0203 473851 _m (0258) 451562 J

READER OFFER

3pce Hobby ‘F’ Clamp
Set with magnetic base

PCB Designer -

For Windows 3.0 & 3.1
Runs on any PC running
Windows in standard or
enhanced mode

Ait
_— P Inclusive
_.‘-""_._- 1}
e wp SET ‘
l. “F” CLAR 3 {
@Cﬁ\‘}'ﬁgﬁﬁﬂﬂ‘&ﬁ INCLUS{ ‘[’,‘F.g P \\ X
G g o A

R

e . This clamp set is ideal for
\ © wide application.

A The sizes are 40mm, 80mm,

: 120mm (1* 3" 47) and at the ‘
¥\ SPECIAL PRICE OF £5.50 L s
* \inclusive of VAT and p&p. = / &

"\ This is an offer you cannot =

= \ miss! ..at that price many users will find it (PCB Designer)

J Credit Card Hotilne preferable to the freeware competition, or the more

0442 66651 (24 nis) expensive commercial alternatives...
amall EES e ean GEEN EDED EEE EE— S

Please Suppl.............. ioee RORM?23 @ £5.50. | snclose my chequeP.0. for "..I must have tried over a dozen PCB design programs

I!'... mads payabie 1o ASP or please debit my Access/Visa in the Iast_few years and PCB Designer is certainly the
[ I I l I I ] l I I I i ] l ] I_] easiest to learn and use... A RETHaI
I : Everyday with Practical Electronics
o 1T TT( e —— L o st s = * - 7 iy
N L S e g et b L iy = B =
ola ————]|Niche Software
L ok ptet ] S TSR AR SN Py T i8S S 22 Tavistock drive, Belmont, Hereford, HR2 7XN
Coupon to: ASP Reader Ofters. Argus Hauss, Boundary Way, Hemel Hempstead, Herts. Phone (0432) 264 800, FAX (0432) 264 800

HP2 7ST.Please allow 28 days for delivery UK onty — Overseas upon request. .
l :‘v!:ass note that from time 1o ime you may recetve information about offers and services I Please Note: Since PCB desi R o, e o e s PCB Designer has an OpeLine

ich may be of Iriterast 1 you.
_y — _yo_ N LS IS e NN e manual. in Windows Help format. A nutorisd is also supplicd onlinc.
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Chelmer Valve Company

for

Audio Valves

A udio valves with famous Brand Names of yesteryear such as MULLARD, MOV, GEC, RCA etc., are in very limited
supply and their scarcity also makes them very expensive.

We ac Chelmer Valve Company however provide high quality alternatives to these old makes. We have over 30 years
experience in the supply of electronic valves of all types and during this time have established close ties with factories
and sources worldwide.

Fo: high fidelity use we further process valves from these sources using our specially developed facilities. After rigorous
testing — including noise, hum, microphony, post burn-in selection and matching as needed — we offer this product as
CVC PREMIUM valves.

A selection of the more popular types is listed here.

Price list & Order Form for CVC PREMIUM Audio Valves

UNITPRICE | QTY. | TOTAL PRICE UNITPRICE | QTY. | TOTAL PRICE
PRE-AMP VALVES CARRIEDFORWARD. . . .
ECC8L/12ATY 5.00 RECTIFIERS
ECCB2/12AU7 4.00 =
ECC83/12AX7 5.00 £ 328
> GZ34/5AR4 4.50
ECCS85 4.00
5U4G 5.00
ECC88 5.00
5Y3GT 3.20
Exee 00 SZACT 350
EB1OC (GOLDPINY 6.00 '
EB2CC_° " 6.00 -
E83CC - L] 6.m w
E88CC_* " 7.00 B9A (PCB) 1.60
E8OF 9.00 B9A (CHASSIS) 1.60
ES3F 5.50 OCTAL (CHASSIS) 1.75
6SL7GT 4.00 4 PIN (UX4) 3.00
6SNIGT 420 4 PIN (FOR 211)
POWER VALVES POST & PACKING
2A3 (4 PIN) 14.00
7A3 (OCTAL) 14.00 ST BT
21 72.00
3008 50.50 AT RITE
811A 9.50
OTALTO A
T e TOTAL TOPAY £
EL34/6CAT 7.50
EL84/6BQS 4.00 * MATCHING, if required; state valve types & if PAIRS,
EB4L/7189A L2 - QUADS or OCTETS ~ Allow £1.00 per valve for this service.
KT66 920
LTS8 M Make CHEQUES payable
K188 (GOLDL) LB 'CHELMER VAL VE COMPANY o pay b
g 2 ACCESS/MASTERCARD/VISA, give details:-
e AR 0 T i
6V6GT 5.00 1| l 4
6146B 10.20 SIBTTRINTE /i bis ks .. e 315 R EXDATY ddroenss bk sttt < ap
6336A 30.00 Wame=zr ...l ey e e v ol G s O o D
6550A 11.00 e 3
| 7581A 11.00 POBIREE: ... cvevisren o ot oot s s e MO s HTEATE S

AR GARRIEDARORZARD 24, . v AR | 1 T T et bhbmine. o st 55 o s’ o bt o=t el L+ ot el i L 2o

B S LLTTCTTT VERT SR PR PRPPRSPPOTTRPIRPRY Wl O\ 1 5 N 5 6 |

Valve amplifiers sound better still with CVC PREMIUM valves!

130 New London Read. Chelmsford. Essex CM2 ORG, England. Telelphone: (0245) 355296/265865 Fax: (0245) 490064
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E9401-1 ProgRAM.. .. ... PRSI, s G

E9401-2 Logic Pulse Generator.................. ey X F
E9401-3 Motor Mate ... PG, a2 e -F
ESE01-4 BIKO AlBIM i i el E
E9401-5 Paleface Guitar Amp ... E

ELECTRONICS

PCBs for the ini ject flabie from the ies listed i
TO DAY INTERNATIONAL Use the k;m ;ﬂag;g?m; ﬁ?\gnder- Please filt gg&p:a;;ss l0\1‘ 'fhewf‘o?l"r?rI Ihrjizske sure you use the

board references numbers. This not only identifies the board but also tells you when it was published. The
first two numbers are the year, the next two are the month. Terms are strictly payment with order. We
cannot accept official orders but we can supply a proforma invoice it required. Such orders will not be
processed until payment is received.

SERVICE Telephone your order on (0442) 66551 Access or Visa

e

E9204-1 Auto Car Lights..........ccccoviiiiiinncns F E9209-2 Alarm protector......ennneininad C E9303-FC LED StobOSCOPE ....covvemvrvriveriaiisnns
ES205-1 Bat Detector......ccvivniiiiiinns S E9209-3 Temperature controfler ...............M E9304-1  Solo Mic Pre-Amplifier .......
E9205-2 Pond Controlier ...........ccvieieiinne F E9209-FC 45W Hybrid power amp_........c......l F E9304-2 Multimate Tester ...........cceiienciias >
E9206-FC Stereo Amplifier ..o G E9210-1 Universal O Interface for PC E9304-3 The Keepsafe Alarm ...
E9206-2 Xenon flash trigger (ZPSRRC Bl comsiis S T L N E9304-4 Proving Unit........... o Aol
(Main board) ........cooviiienneiricniniinnas J E2810-2 Rapid Fuse Checker.............c.eeudd E E9304-5 Infra Guide Receiver Module ........C
E9206-3 Xenon flash trigger E9210-3 Heartbeat/Audio Listener.............. E E9304-6 Infra Guide Transmitter ................. F
(Flash board)............... w:5tF E9210-FC Wizards Hat..............ccovviniiicinnd E E9304-FC (AutoMate) Peak Program Meter...F
E9206-4 Scanner fo audio generator.......... D E9211-1  Electronic Die ... rniisrinssicnianas E E9305-1 Pentacode Main Board...............l F
E9207-1 improved Rear Bike Lamp.......... D EO2MEFCN Car AR b i s b« s e e F E9305-2 Pentacode Relay Board ......coconee F
E9207-2 Mini Baby Bug Monitor................. c E9212-1  Digital Circuit Tester..........coceeeud F E9305-4 Vibration Detector ....... i e, D
E9207-3 UNrasonic Audio Sender E9212-2 Communications Link by RS232...L E9305-FC The Fuzztone.........ceeciinininiininnn: E
(P2 [2ic,. g = |t PP o s LS H E9212-FC Mains Inverter..........c..ccevvciiininns E E9306-1 Graphic EQualiser .........coeiviniinad F
E9307-4 Camera Add-on unit E9301-2 Fading Festoonery .......ccccevennin G E9306-2  Super SPOOKEN.......occccviuriiirerinnen H
{4 Boards).......... s Ty 2 f e (0] E9301-FC Infra Red Receiver ..........cccoveiunnn F E9306-3 Middie & Side Sterec Coding ......, D
E9207-5 AutoMate 5V/48V E9302-1 EPROM Programmer (2 Sided)....N E9306-FC The Chaperon.........ccuciueeiieninnnine F
Mixer DOWEr SUPPIY ... J E9302-2 Sound to MIDI Board..............c..... L E9307-1 Car Battery Tester
E9207-8 AutoMate Precision E9302-3 Puddie Tec.............. = e = E (Double Sided - Surface Mount)....E
17V power SUPPY ...ooveie i, =) E9302-4 DiscoAmiga Light Selector ........... H E9307-2  Mind Trainer ......cooccviivveisiniiinad F
E9207-FC Surround Sound Decoder ............F E9302-FC Infra Red Transmitter ........cccocunn. E9307-FC Microwave Monitor ... F
ES208-1 Dynamic Noise Limiter .................F E9303-1 Ni-Cd Battery Charger E9308-1 Window Monitor (4 Boards).......... K
ES208-2 Touch Controlled intercom EQ303-2 ICTestor ....occooeiiiiiiinns E9308-2 Alternative 12V Supply..........cce.i. M
(EEFORTES) e « v i « s s il H E9303-3 Disco Amiga E9308-3  Single Channel LUMIteC . .......ccocuvemunicinnnd E
E9208-3 MIDI Keyboard......ccccccovvieinins K {motor driver board) .... o vonn Bl E9308-4  Four Channel LUMIEC .........ccmuvniiiicainns H
E9208-FC Battery charger.......cccoeciviecnnninas F E9303-4 Direct Conversicn Reciever E9308-FC Twi-ight ZOne.......ccoccoomnivciininsiciminoncaF
E9209-1 Intercom for light aircraft .............. H (P05 (0= o R WA, 7, & N E9309-1 RF Signal Generator ...l F
E9309-2 MIDI Analyser CPU Board ............ K
TR F o it ST e s it Bt R & it i
ETI PCB Service, Reader Services, Argus House E E9309-3 MIDI Analyser Display Board.........d
Boundary Way, Hemel Hempstead, Herts HP2 7ST i E9309-4 Metronome............. T 1 G
E9310-1  Hot Wire Cutter.........ooeiiiiiinnns F
Please Supply: : E9310-2 Electronic Picture....... ..H
Quantity {Ref No. Price Code Price Total Price E8310-3.  Sega'BBX.... comirnast b a it
E ¢ ¢ E9310-4 Transistor Amp (2 Boards)............N
E9310-5 Home Minder (2 Boards)........c... N
E £ £ E9310-FC Continuity Tester ......ccc.ococviinninad D
E £ £ i LTS - A g G
Post & Packing |£0.75 : E8311-2 MIDI Change Pedal
Total Enclosed |f (doUBIRISIFEE) s werminsadis trcusads. -5 H
ES311-3 RC ENngine sound......cccovvviciiineen J
i E3114  PSUMONHOT ..o N
For s i E9311-FC AF HOUN ..o D
Address - jai f E9312-1 Car Alarm.......
y LA o B2l 8 ! E0312-2  NiCd Battery Charger ..............
Postcode E9312-3 PCVOboard ................
! ' :.#""-_ﬁﬁs E9312-4 Video Stabifiser .............
; CHEQUES SHOULD BE MADE PAYABLE TO ASP %o ogangn  EONN2FC Transistor Tester..iiinn
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. & Modelling Exhibition

AToUs
srlw!\sgummunu

GRAND HALL OLYMPIA, HAMMERSMITH ROAD, KENSINGTON, LONDON W14 8UX
31st DECEMBER 1993 - 8th January 1994
OPENING TIMES: 10am-8pm every day except Thursday 6th January 10-8pm.
locomotives, science fiction

- ® Radio control boats

7”@ Christie’s Model Auction ﬁ\ ® Remote Control Cars
(Wednesday January 5th) (December 31st January 2nd, 3rd & 8th)

@ Indoor fun flying (DPR January 1st, Midalr

n
@ 100's of models on display
- boats, aircraft, cars,

— -

® Ride on the longest portable model & SAMS January 6th)
railway in England - 7% gauge @ Scalextric - races for everyone
@ Festival of Indoor Model Flight - the & R B e e
biggest indoor flying event ever all day \K:Associatlons, societies & ciub stands. ‘//J
every day in the adjoining National Hall = — — 2
z ; Show Guide giving a diary of events availabie from \
® The Arnhem Memorial Flight & Display 3rd December. Auction enquires ring Tom Rose,
. S : Chrigtie's Tel: 071 581 7611. Further information,
® Wargames - continuous participating Competition entry forms and details of RNLI special
games. train from north Wales obtainable from Argus
Exhibitions, Argus House, Boundary Way, Hemel
@ Miniature railway layouts \\ Hempstead, Herts. HP2 7ST. Tel: 0442 66551 j

@ Ship and engineering display by The

National Maritime Museum { Grand Hall, Olympia is easily accessible by

@ Road @ Rail ® Underground and bus @ Mainline &

® Driver of The Year Competition - 2" scale Underground stations adjacent. Some trains from
2 Brighton, Manchester, Li 1, Birmingh
EEfton Wi Ty o e rIO O nd Edinburgh stop at Olympla.

L 4

Admission: Adults £5, Senior Citizens £4, Children £2, Family Ticket £12
(2 adults & up to 4 children) — 2 day and season tickets available in advance.

Argus Specialist Publications with Hilton hotels are offering special rates for the duration of the Exhibition. Hl I]l]u
Hilton National London Olympia  Located on Kensington High Street, home of the most fashionable and exciting stores in London £31.05
London Kensington Hilton Located among the elegant Georgian houses and tree lined streets of Holland Park £34.50
London Regents Park Hilton Overlooking Lords Cricket Ground. the Regents Park hotel is close to the West End £31.05 HILTON
The Langham Hilton Situated in London’s West End and close to Oxford Street £75.90 R —
London Hilton on Park Lane It the heart of Mayfair and its elegant shapping district £75.90
ASSOCIATE HOTELS — — —_— [ Prices are for each guest each might for Twin/Double Room (E14 single ‘
Plaza on Hyde Park Ciose to Victoria and Albert Museum & Kensington Palace  £29.90 Summﬂﬂ?l“d i"";‘“’f&"“’::!ﬂ; ?’el“*“c:“E‘- "I,’“;':‘ “.‘: L;“g"!"'; “;:31"

" . am n Hilton on Parl ne ich include English brea ash), private 1
Sherlack Holmes Hotel Near Madawe Tussaud’s & London Zoo £32.20 | (o er teajcoffee making faciiiies and VAT {single supplement C30 2t both
The Clive Hotel Hampstead Small & welcoming, close to Hampstead and its Heath £24.15 | hoteish. There is a supplement of £5.50 for full English breakfast.

Booking Form - International Model Engineer & Modelling Exhibllion Make it a Model Stay
Name Address

Postcode Tel No

Accommodation required; Doubte D Twin D Single D No in party No of nights
Choice of hotel Dates required
Payment by; cheque D Access D Visa D Diners D AmEx D My Credit Card No Expiry

There will be a return coach service direct to the Exhibition at a cost of £6.00 per person on the dates shown. Piease tick if required: January 1st G January athD
Rsturn booking form to: Heidi Ross, CRO, Hilton International, PO Box 137, Watford, MHerts WD1 1DN. Tel: (0923) 238877




ET

Classified

James Gale
0442 66551

Send your requirements to:

ET1Classified Department, ASP, Argus House,
Boundary Way, Hemel Hempstead P27ST
Lineage: B5p per word VAT) {minimum 15 words)

Seml dlspl minimum 2.5¢ms)
£8.70 + VA per single column centimetre Per
Electromart £24.00 (+ VAT) Insertion

Ring for information on series bookings/discounts.

All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and conditions
printad on the advertisement rate card (available on request).

COOKE INTERNATIONAL
SUPPLIER OF QUALITY USED TEST INSTRUMENTS

ANALYSERS, BRIDGES, CALIBRATORS, VOLTMETERS,
GENERATORS, OSCILLOSCOPES POWER METERS. ETC
ALWAYS AVAILABLE

ORIGINAL SERVICE MANUALS FOR SALE
COPY SERVICE ALSO AVAILABLE

EXFORT, TRADE AND U.K. ENQUIRIES WELCOME
SEND LARGE S.A.E. FOR LISTS OF EQUIPMENT AND MANUALS
ALL PRICES EXCLUDE VAT AND CARRIAGE
DISCOUNT FOR BULK ORDERS SHIPPING ARRANGED

OPEN MONDAY TO FRIDAY 9AM - SPM
COOKE INTERNATIONAL
ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordingbridge Site, Main Road, Barnham, Bognor Regis,
West Sussex, P22 0EB Tel (+ 44) (243 545111/2 Fax + 44) 0243 542457

SOLE DISTRIBUTORS
RA 100 - DESOLDERING STATION - R100

U.K.'s MOST POPULAR DESQLDERING STATION
RA100 £225 + £12 p&p + VAT = £278.49
RA100 with iron £230 + £12 p&p + VAT = £354.85
5% surcharge if paying by credit cards. Overseas
postage according & allow 10 days for delivery time.
T.V. - Video - Spares - Semiconductors - etc.

J.J. COMPONENTS,

63 The Chase, Edgeware, Middx. HA8 50N
Spares Hotiines: 081 381 1700/081 952 4641
FREE Fax orderiine: 0800 318498

Fax/Tei: 081 952 4641 -
(Send £2.50 for our latest 1994 catalogue 136 pages available Nov ‘93)

SCIENT'HC I ON OFFER THIS MONTH it
Ragt
s W WIRE COMPANY mm":‘:':”“ : 2 Labane 50
ENAMELLED COPPER WIRE s 2SOAC 150
TINNED wgte SILVER 1’%‘;.:{&.328 !§ Eé'?ééfé‘o;i«;?:" b
PLATED COPPER WIRE VIBRAD  10p LMIJ VREG b
SOLDER EUREKA WIRE %’:&?@ ?8: :zz‘;’g’%‘;?n“ g‘fé
NICKEL CHROME WIRE. ZOOFTW b 2737 Eprom
BRASS WIRE LI TZ WIRE Flut.Of 05  Posiorw €125
e A W I R 4 gl
u ay K

SAE BRINGS LIST 18 RAVEN s L. L F vl

RD LONDON E18 1HW
FAX 081 559 1114

FAX YOUR
ADVERT
0442 66988

STRIP OF ASSCORTED COMPONENTS 1M
LENGTH£1.

WIDE RANGE OF ELECTRONIC
COMPONENTS ALWAYS IN STOCK RING

FOR DETAIL
FM TRANSMITTERS ALSO IN STOCK

ELEY ELECTRONIC LTD
100-104 BEA'I’NLCEESHOAD LEICESTER,

TEL: 515944
PAY BY:- VISA/ACCESS
OPEN 10-6 MON-SAT

Lomponents

Special spares
Transducers
Instrumentatiol
Professional (

“BOFFINS SPECIAL" -
UNIOUE OFFER
Surpius Pmcoon Macscal Unit. internally in exced-
lant condimson, Dasigned by t0 s1ect § procise
controlable smount of fluxd Hom § Mmedcl Sytings
{latter not Contains the g MoV~

VARIABLE VOLTAGE

TRANSFORNH Il:?S
OUTPUT OO

o P e T b
AON

AT £31134053 ,‘53219, 3001 Geas Bo:pand ophical $6<oder coupied 10 8
IKVA S i precision (hroaded drve mechanmom Mairs supply
amp max £4%.15 £7.00 with 6 » 1 5V Ni-Cad AA cells beck-up LCD

ZKVA 10 £89 (f56 58 ]ngﬁn Dignal read-out 17mm high with legends Audhl

AMP Max waning
(E‘.'B 78 inc VAT)| These s s0id for the omn%m:r“ﬁaw
3KVA 15 amp man £78.66 £8.60 MR«'M'mwm-m‘ .E.:&_P
inc

{£102.40 inc VAT)

SKVA 25 amp max £139.16 12V 0.C. JEARRU mUTUR

{Plus Carriage}|12v D.C Aeversible r-:-on-uut Motor O
Buy airect from the imponiars. Keenest pnces i the country | Bpesds no 6 SpHHOL N-amw-mmm{-lz
COMPREHENSIVE AANGE OF pm. Wil work at lowe -omgn and wisin 8
vobov.u n:

TAANSFORMERS-LT-ISOLATION & AUTD
{110-240V Avio renster siher cosed with Amencar socket and
iy,

maing leed of open frame fong. Prce: £8.00 wh VA“
fotnlanatipe Al o nmes TORIN csguruém. BLOWER
WIDE RANGE OF XEMON FLASHTUBES 230V AC. 2800 APM, 09 amo, $30mm chameier, sm-
Wiite/Phone your i pellor outler 63 37mm overall siee 195 x 160 »
150mm bnp e £17.50+ {250 p&p (£2350 s
O OURESCENT TuBE AT
V] UBES
47 40 wan £12.00 (calers oniy) ﬁkﬂ'"ﬂ VATH 7 amp o 2400, A socu omsumrguﬁf: :n itabie Hoat
20 20 watt £7.44+£1 25 pbp 921 inc VAT)| girk Cans b dhrven brom T.T.L or
12in 8 wam £4.80 4 T60 pAp mzrncvm twaens 3.10V O.C. Sizw 24mm x 17nen x 18mm hi
9in § wer £3.96 +500 php £5 24 inc VAT contres 30mm (TD.3) Pnce £3.00 + 40p olp
Gin 4 wati £3.98 + 60p p&p €8 24 inc VAT} | (£4.00inc VAT)

230V AC BALLAST K17
mmvs-n‘a'maumm o5 f140 B0 &

1EA75 Ik But including or g rarwiores for 2407 AC
400 WATT UV umvn x aparation Price inc VAT & p&p £23.50.
Only £34.00+ £260p8p  £4289 Ing VAT) —
180 WATT SELF BALLASTED BLACK 5 SOUD STATE ERT UNIT
UGHT MERCURY BULB Pr;gud'm f‘%ﬂf‘im AC, O;L[:\‘J.lh ;x 15KV,
;vﬂ:?mmﬁﬁ Esssfmmg e Esity modiied for 20 sec. 30 wec o continuous.

=

]

12V D.C. BILGE PUMPS
500 GPH T5h head 3 emp £19.98
1750 GPH 156 haad 9 amp £34 55
Als0 now available IIVMUSOGHISNN.:
B it £35.55. All Gesigned io bi uted
submerped. PRICES INCLLIDE P&P & VAT

plip (£12.81 mv.o.r) NMS

~SAVE POUNDSII ]

Bunld your own forged bank nota detactor, Can
GUIRCT courerions amongs! B GUAMAY of notes
Compiste kit ol parts ie4s case 240V ag.

LI
EFROM ERASURE IJY

Bund your own EPROM ERASURE for a tracuon of the

of a made-up unil kn of parts less case includes

fchuding plo B VAT only £1399

I-“ NOON NS safety mics oswateh
S chovke £16.00: L2000 Ll rAD WASHING MACHINE WATER PUMP
SUPER MY-LIGHT BTROBE KIT Brand new 240V AC_ lan cooled Can be used for 8 varetyof
Dewignad tor Dinco. Thestrical use eta. purposas. iniet 1 73 . outier 1m die Prce inclydes plp &
Appros 16 oules. Adusiadie speed tln(a’;ngrm VAT £11.20 euch & 2 for £20.50 ciusive
L 3

Case and retocior £24.004£300p8p  (£31.73inc VAT). MICROSWITCH
. Pye 15 amp changeover laver micreswitch, type S17+
Susiri Shobe kit o9 WG 800 10| e cow pmow S or €105 me VAT & oo

SERVICE TRADING CO

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 6BB
FAX 081 995 0549 081-995 1560
ACCOUNT CUSTOMERS MIN. ORDER £10

Showroom open

Ampie
Mondey/Frcsy Parting Specel

ELECTRONICS TODAY INTERNATIONAL

83



FOR SALE SERVICE MANUAL

*“MENDASCOPE

REPAIR & RECALIBRATE
OSCILLOSCOPES
ALL MAKES AND MODELS
NATIONWIDE
COLLECTION & DELIVERY
FREE ESTIMATES
Llangollen, Clwyd, N. Wales LL20 7PB

PHONE: 0691 718597

BN Technical Information Services —

76 Church Street, Larkhall, Lanarkshire, ML9 1HE
Tel/Fax: (0698) 883334 Mon-Fri 8.30am - 5.00pm
Tel/Fax: (0698) 838343 Outwith business hours
Write now with an SAE for your FREE QUOTE + FREE CATALOGUE

SUPPLIER OF:

SERVICE MANUALS
SHEETS + CIRCUITS

We offer~ ANY 20 MANUALS FOR ONLY £7.50 cach.

For one payment of £150 you can order any 20 Manuals of any value, Post

Free, over any period of time.
% REPLACEMENT & REFUNDS w
if arzflhing is unreadable

% DIAGRAMS ON A2 pages W TWICE the size of A3 dfagrams & unavailable

from any other Technical Information Supplier
“Remember we also scll hundreds of technical books™

BNFIELD ELECTRIC LtdO2

TEST & MEASUREMENT EQUIPMENT
1BM COMPATIBLE COMPUTERS:
POWER SUPPLIES. MONITORS:
AUDIO EQUIPMENT: DISK DRIVES:
MOTHERBOARDS: TELEPHONE
EQUIPMENT: PLUGS &
CONNECTORS: PRINTERS: WE ALSO
BUY EQUIPMENT PLEASE RING.
MAIL ORDER SERVICE PAY BY
CHEQUE: PO ACCESS OR VISA.
CALLERS BY APPOINTMENT
FIELD ELECTRIC LTD., UNIT 2 MARY
MEAD WORKSHOPS, WILLOWS LINK
STEVENAGE HERTS SG2 A8
0438 353959 ; 0438 716934 : 0836 640328

COMPONENTS

FREE 40 radial capacitors! +
catafogue - 50p Kia-Sale, 1 Regent
Road, llkley - Sterecamps 10 walt
+ controls £1.99 - Racks 60w 240
volt/ /£15 Christmas Giftpacks - 5
modules £8.

EPROM, PLDs + Microcontrollers
copied or programmed. we supply
devices/convert discrete logic to
PLDs. PO Box 1561 Bath 0225
444467,

TO ADVERTISE
TELEPHONE
JAMES GALE
ON 0442 66551

ELECTROMART
LIVERPOOL

PROGRESSIVE RADIO
87/93 Dale Street
Tel: 051 236 0982 051 236 0154

47 Whitechapel
Tel: 051 236 5489
Liverpool 2
‘THE ELECTRONICS SPECIALISTS'
Open: Tues-5at 8.30-5.30

NEW VHF MICROTRANSMITTER
KIT tuneable 70-115MHz, 500
metre range, sensitive electret
microphone, high quality PCB,
SPECIAL OFFER comp};te kit
ONLY £5.95 assembled and
ready to use £9.95 inclusive P&P.
3 Watt FM transmitter kit £15.95.
Credit card orders Telephone:
021 486 3092, Fax: 021 411 2355,
Cheques/PO's to: C.E.C.(Dept
ETY), 515a Bristol Road,
Birmin?ham, B29 6AU. Send 2
x 1st Class stamps for details of
these and other kits.

PLANS

ELECTRONIC PLANS, laser
designs, solar and wind generators,
high voltage teslas, surveillance
devices, pyrotechnics and com-
putergraphics tablet. 150 projects,
For catalogue. SAE to Ptancentre
Publications, Unit 7, Old Wharf
Industrial Estate, Dymock Road,
Ledbury, Herefordshire, HRB 2HS.

PC TECHNICAL SHAREWARE

Would rou Bk e ser the basl raage of low cost techrical aed
mrﬁunwa IBM IPC i the VLY
HUGE RANGE inciodes - PACKET, FAX. RX/TX coatrol
PCE drugn, Covmt and ANTENNA snayms, QSO qﬂg
CAD ELECTRONIC & MECH SCIENTIFIC,

MATHS & STATS; MEDICAL, PROGRAMMING,
SOURCE CODE, DATA, EDUCATIONAL. WINDOWS,

BUSINESS sad lots more
Write, pbont of fax today for your free |24 page prated
catalogu

Start training now for the following
courses. Send for our brochure —
without obligation or Telephone us on

0626 779398 ETI 1/94
o Telecomms
Name Tech C&G 271
0 Radio Amateur
i Licence C&G
O Micro-
processor
e e S o0 Introductionto
Television

Radio & Telecommunications Correspondence School
12 Moor View Drive, Teignmouth, Devon TQ14 9UN

WANTED

SURPLUS
COMPONENTS
WANTED

BN e Publc Domas Softeare Ly
W imcambe House, Beacon Road, I

: e Sumer TN UL [ Yo
Tel orv?

Far 092 &0T | gt

GENERATE ELECTRICITY from
the wind, detailed guide Including
list of avaitable equipment etc. Plus
catalogue of over 25 DIY plans
£2.50 (£3.50 or US$5.00 overseas)
Jemmett Engineering, 8 Hallam
Gardens, Pinner, Middlesex HAS5
4PR UK

L.F. HANNEY

Your Electric Component
Specialist for Avon, Wilts
& Somerset.

77 Lower Bristol
Road, Bath, Avon.

Tel: 0225 424811

% COMPLETE CLEARANCE
% BEST PRICES PAID
¥ PCB BOARDS POPULATED

CONTACT

D.T.S. SERVICES
Tet: (0602) 208955

or Fax: (0602) 484530

TURN YOUR SURPLUS
TRANSISTORS, ICS ETC INTO CASH
immediate settlement.

We also weicome the opportunity
to quote for complete factory
clearance.

Contact:
COLES-HARDING & CO.
Sandall Road, Wisbech,
Cambs PE13 2PS

BUYERS OF SURPLUS INVENTORY
ESTABLISHED OVER 15 YEARS

Tel: 0945 584188
Fax: 0945 475216

CHRAISTMAS BONANZA SALE
massive clearout prices slashed by
40%.

FM Bugs ready built £3.95

Dito kit £295
Teiephone Bugs ready built  £4.95
Ditto Kit £2.60
Hi-Power Bug Kits £4.95

Postage add 30p per order. Dozens
of Bug Circuits available + many
more bargains. SAE for free list.
Cheques, P.O's payable to:
Galnsford Elecironics,
71 Geinsford Road, Bitterne,
Southampton. SO2 TAW,

FOR ALL
ADVERTISING
RATES
TELEPHONE
JAMES GALE
ON
0442 66551
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ET

Rates: Lineage 55p per word + VAT minimum 15 words.

ELECTRONICS TODAY INTERNATIONAL
CLASSIFIED ADVERTISEMENT DEPARTMENT
ARGUS HOUSE, BOUNDARY WAY, HEMEL HEMPSTEAD HP2 7ST

Semi-display £14.00 per single column cm plus VAT. No reimbursement for canceilations. All ads musf be

L R ik T I bl T WSS O

PLEASE DEBIT MY ACCESS/BARCLAYCARD No. [ | |

[JFOR SALE [1COMPONENTS [PLANS []OTHERS STATE

Alford Electronics 51
Autona 57
Badger Boards 57
BK Electronics 21
Bonex 30
J & N Bull 14,15
Canal Bridge Audlo £
Chelmer Valve Co. 59
Cirkit Distribution 37
CP Technology 58
Crag Systems 58
Display Electronics 13
Electrovailue 30
ESR 31
EQT 57
Henrys Audio 30
Hessing Technology 58
Jay Tee Electronics 4
JPG Electronics . 17
Labcenter IFC
Maplin oBC
M & B Electrical 25
Niche Software 58
Number One Systems 41
Omni 57
Plco Technology 5
Popular Electronics 51
Richard Bartlett 58
Rollne : IBC
Seetrax C.A.E 20
Tslen 1

ADVERTISERS' INDEX

Total remittance £ Date.
Name. . Y, AlESEREa v e &
L Address. s R L5 O
‘P—'
Postogte). .. 1 i

'ETI has been published for owrmymmdln

that time a grest many Interesting teatures and valuable

projects have graced it's pages. Although back numbers are avail-

able for only the last 12 month's issues wea can asupply photo-coples of
eny individual article ever pubiished in ETI

Photo-copies cost just £2.00 per article regardiess of their length.
Please note that projects published over several issues must be
ordered as & series of individual articles, each for £2.00

PCB foil pattarns (where published) and any errata are inciuded with all
photo-copies where applicable.

-~ i = =t

Please supply photo-copies of the following articles from ETI
{Complete in BLOCK CAPITALS)

Month Year Page (it known)

! Title. el e
Month Year Page (if known)
Title.__ ad 3R
Month Year Page (if known)
Title

| enclose a cheque/postal order made out to Argus Specialist
Publications to the value of £2.00 per photocopy ordered.

Send the completed form and remittance to: i
ETI Photocopy Service, Argus House, Boundary Way
Hemel Hempstead, Hertfordshire, HP23 73T

......
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Open

he electronics industry thrives on
T innovation. Indeed, without

constant development of new
products to meet new customer
demands, it would probabty siowly die.
Creating new ideas to meet the demands
of new markets is the hallmark of the
entrepreneur, and the electronics
industry shouid be the natural home of
such people. People who actively look for
new markets and new ideas and, in so
doing, create new businesses and new
jobs. But [n the UK, with a few notable
exceptions such as Alan Sugar, elec-
tronics is not an industry that is brimming
over with entrepreneurial activity.

The markets exist for new products,
especially In specialist niche areas, and
are very often largely unexploited. The
talent exists to create the products that
would satisfy the demands of these
markets, but hardly anyone is putting
them together to create new electronics
based businesses.

We, seem to be mesmerised by
imports from the far east. We seem to
have acquired some kind of complex,
that peopte in this country cannot design,
make and profitably sell electronics prod-
ucts. To do that you have to have large
research budgets and cheap labour -
only a big company, a Japanese,
Korean, or Taiwanese company, can do
that.

This attitude is quite frankly rather
simple minded. Anything that can be
done by producers in the far east can be
done here In the UK. You do not need
cheap labour, the savings in import costs
more than counter balance this. Neither
do you need large R&D budgets, profits
can be made from very simple devices.

Look at this issue. The Motor Mate
would be bought by a great many
motorists at £20, but in small quantities

Forum

could be made on a kitchen table for just
a few pounds. The same goes for the
fisherman's bite detector and the bike
alarm, Admittedly, none would ever sell in
large quartities, but they are potentially
profitable products in small niche
markets.

So, it the electronics entrepreneur can
easily design and make an electronics
based product, why are they not getting
into the shops?

A Little Learning

Partly, the answer to this is probably a
matter of trust. The man in the street is,
by and large, completely ignorant about
electronics. He cannot tell whether he Is
making a good buy or throwing his
money away. The man In the street relies
on a familiar brand name to reassure him
that the product is well designed, reliable
and value for money. He relies on the
fact that it is made in Japan, for that also
signals quality and reliability. In other
words, the customer is brainwashed by
years of advertising, propaganda and his
own ignorance.

The other half of the answer is that
businessmen find that there is more
money to be made, with less trouble, by
simply importing products from the far
east. All you have to do is sell and take
your profit.

So, is there hope? | think there is. We
just do not try hard enough, we have lost
faith in our own ability to create high
quality innovative products at value for
money prices. There are probably
hundreds of readers of this magazine
who have the talent and ability to
become electronics entrepreneurs, the
founders of a revitalised UK electronics
industry.

Come on, lets show the rest of the
world what we can dol

Next month ...

Image.

Plus...

In next month's issue of ETI we look at recycling old computers and using them as
the basis for some interesting projects. We continue our two series - building a
12W valve guitar ampiifier and taking a look at microprocessor interfacing. Projects
will nclude a single board Z-80 computer that can be used as the basis for a wide
range of projects. We build a frequency meter adapter, another useful piece of
equipment for the test bench, For computer users, there is a printer switch that will
allow the user to easily switch between two different printers. We will also be
showing how to build a novel text display system that works on the eye's latent

On the cover of next month's issue we will be giving away a diskette, containing a
complete PCB design program to nun on your PCl
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AD/DA Conversion Card
12 Bit Res, 16 Channels I/P

Digital /O Gards 48 Programmable /O Lines
(3 Independent 16 Bit Counters) From £ 29

§ Port RS-232 Card with Software From €99

All in one Programmers From £ 395

Voice Communications Card
intelligent Telephone Card FromE 175

PC Based Industrial and Lab, Data
Acquisition, Control and Measure-

ment, Instrument Cards
AD/DA Cards Interface Converters
Plus Accessories & Software Relay Qutput Cards
C.P.U. Boards RS 232 Cards
Device Programmers Single, 2. 4, 8. 16 Port
Digital /0O Cards RS 422 Cards
| EEE 488 Cards Single. 2, 4.8, Port
Industrial Chassis PC ROM Disk Cards
Industrial Control Cards  Slot Extender Cards

Specialist PC & Multimedia Add-on Cards

PC - Telecommunication Cards

' Fax Modem Cards
| VISA | Voice Recognition Cards
Vaice Digitiser Cards

Video/TV - PC - Video/TV Cards
Sound Cards

Components

Cases Monitors

Floppy Disk Drives Mother Boards

Hard Disk Drives Cache Controller Cards
From 40MB to 2.1GB Network Cards

Keyboards Tape Back Up Units

For further information, Product/Price List
Call Us On:
Tel: 0902 20267 Fax: 0902 28439
Roline Systems Ltd, Imex House,
Imex Business Park, Upper Villiers Street,
Wolverhampton, West Midlands. WV2 4NU
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