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Surplus always
wanted for cash!

SPECIAL BUY

'AT 286" 5l
40Mb HD + 3Mb Ram e,

LIMITED QUANTITY only of these 12Mhz HI GRADE 286 systems
Made in the USA to an industrial specification, the system was
designed for total reliability. The compact case houses the mother-
board, PSU and EGA video card with single 5%" 1.2 Mb fioppy disk
drive & integral 40Mb hard disk drive to the front. Real time clock
with battery backup is provided as standard. Supplied in good used
condition complete with enhanced keyboard, 640k + 2Mb RAM,
DOS 4.01 and 90 DAY Full Guarantee. Ready to Run |

Order as HIGRADE 286 o~£ y £’29' oo (e

Optional Fitted extras: VGA graphics card £29.00
1.4Mb 3% floppy disk drive (instead of 1.2 Mb) £19.95
Wordperfect 6.0 for Dos - when 3% FDD option ordered £22.50
NE2000 Ethernel (thick, thin or twisted) network card £29.00

LOW COST 486DX-33 SYSTEM

Limited quantity of this 2nd user, supurb smal! size desklop unit.
Fully featured with standard simm connectors 30 & 72 pin. Supplied
with keyboard, 4 Mb of RAM, SVGA monitor output, 256k cache and
integral 120 Mb IDE drive with single 1.44 Mb 3.5" floppy disk drive.
Fully tested and guaranteed. Fully expandable Only

Many other options avaiable - call for detalls. £399.00 ()

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

IC's -TRANSISTORS - DIODES

OBSOLETE - SHORT SUPPLY - BULK

6,000,000 items EX STOCK

For MAJOR SAVINGS - CALL FOR SEMICONDUCTOR HOTLIST

VIDEO MONITOR SPECIALS

One of the highest specification

* monitors you will ever see -

At this price - Don’t miss it!!
Mitsubishi FA3415ETKL 14" SVGA Muttisync colour monitor with fine
028 dot pitch tube and resoiution of 1024 x 768. A
variety of inputs allows connection to a host of comput-
E ers incl 1BM PC's in CGA, EGA, VGA & SVGA
modes, BBE, COMMODORE (including Amiga 1200),
ARCHIMEDES and APPLE. Many features: Etched
facepiate, text switching and LOW TION MPR
spectfication. Fully guaranieed, supplied in EXCEL-

LENT little used condition.
Only £119 5 wisSvaa

Titt & Swivel Base £4.75
External cables for other types of computers CALL

Surplus always
wanted for cash!

19" RACK CABINETS

Superb quality 6 foot 40U
Virtually New, Ultra Smart

desligner, smoked acrylic lockabie front door,
full height lockable half iouvered back door
and louvered removable side panels. Fully
adjustable internal fixing struts, ready punched
for any configuration of equipment mounting
plus ready mounted integral 12 way 13 amp
socket switched mains distribution strip make
these racks some of the most versatile we
have ever sold. Racks may be stacked side by side and therefore
require only two side panels to stand singly or in multiple bays.
Overall dimensions are: 77%" H x 32%" D x 22° W. Order as:

OPT Rack 1 Complete with removable side panels. £335.00 (G)

OPT Rack 2 Rack, Less side panels £225.00 (G)

[ 32U - High Quality - Al steel RakCab |

Made by Eurocraft Enclosures Lid to Ihe highest possible spec,
rack features all steel consiruction with removable

-
N
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i3 Less than Half Price!
iy Top qualilé 19" rack cabinets made in UK by
s Optima Enclosures Ltd. Units feature
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VGA cable for IBM PC Incli
As New - Used on film set for 1 week only!!
15" 0.28 SVGA 1024 x 768 res. colour monitors.
Swivel & tilt etc. Full 90 day guarantee. £145.00 (E}

side, front and back doors. Front and back doors are

hinged for easy access and all are lockable with /‘E}r
five secure 5 lever barrel locks. The front door /;'
is constructed of double walled steel with a -

FLOPPY DISK DRIVES 312" - 8"

5%" or 3%" from only £18.95 !

Massive purchases of standard 5%" and 3%" drives enables us to
present prime product at industry beating low prices! Alf units unless
stated) are BRAND NEW or removed from often brand new equip-
ment and are fully tested, aligned and shipped to you with a 90 day
guarantee and operate from standard voltages and are of standard
size. All are IBM-PC compatible (if 3%" supported on your PC).
3%" Panasonic JU363/4 720K or equivalent RFE £24.95(B
3%" Mitsubishi MF355C-L. 1.4 Meg. Laptops only £25.95(8
3%" Mitsublshi MF355C-D. 1.4 Meg. Non laptop EIS.QSEB
5%" Teac FD-55GFR 1.2 Meg (for IBM pc's) RFE £18.95(B
5%" Teac FD-55F-03-U 720K 40/80 (for BBC's etc) RFE  £29.95(8)
5% " BRAND NEW Mitsubishi MF501B 360K £22.95(8)
Table top case with integral PSU for HH 5%" Flopp or HD £29.95(B
8" Shugart 800/801 8" SS refurbished & tested £195.00(E
8" Shugart 810 8° SS HH Brand New £195.00(E)
8" Shugart 851 8" double sided refurbished & tested £250.00(E
Mitsubishi M2894-63 8° double sided NEW £275.00(E
Mitsubishi M2896-63-02U 8" DS slimline NEW 85.

Dual 8” cased drives with integral power supply 2 Mb 599 oogsg
HARD DISK DRIVE

End of line purchase scoop! Brand new NEC D2246 8" 85 Mbyte
drive with industry standard SMO interface, replaces Fujitsu
equivalent model. Full manual. Only £299.00 or 2 for £525.00 (E)

3%" FUJI FK-309-26 20mb MFM I/F RFE £659.95(C)
3%° CONNER CP3024 20 mb IDE I/F (or equiv )RFE £59.95(C)
3%° CONNER CP3044 40mb IDE I/F (or equiv.)RFE £69.00(C)
3%" RODIME RQ3057S 45mb SCS! I/F (Mac & Acormn)  £69.00(C)
3%" WESTERN DIGITAL 850mb IDE I/F Brand New  £185.00(C)
5%" MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE  £49.95(C)
5%" SEAGATE ST-238R 30 mb RLL I/F Refurb EGQ.QS(C)
5%" CDC 94205-51 40mb HH MFM I/F RFE tested £69.95(C
5%" HP 97548 850 Mb SCSI RFE tested £89.00(C

g
5%" HP C3010 2 Gbyte SCSI differential RFE tested  £195.00(C
8" FUJITSU M2322K 160Mb SMD I/F RFE tested £195.00(E)

Hard disc controllers for MFM , IDE, SCSI, RLL etc. from £16.95
THE AMAZING TELEBO

Converts your colour monttor into a QUALITY COLOUR TVt

TV SOUND &
VIDEO TUNER

CABLE COMPATIBLE *

The TELEBOX Is an attractive fully cased mains powered unit, con-
taining all electronics ready to plug into a host of video monitors
made by makers such as MICROVITEC, ATARI, SANYO, SONY,
COMMODORE, PHILIPS, TATUNG, AMSTRAD etc. The composite
video output will aiso plug directly into most video recorders, allowing
reception of TV channels not normally recelvable on most televl-
sion receivers” (TELEBOX MB). Push button controls on the front
panel allow reception of 8 fully tuneabie ‘off air' UHF colour television
channels. TELEBOX MB covers virtually all television frequencles
VHF and UHF including the HYPERBAND as used by most cable
TV operators. A composite video output is located on the rear panel
for direct connection to most makes of monitor or desktop computer
video systems. For compiete compatibility - even for monitors with-
out sound - an integral 4 watt audio amplifier and low level Hi Fi
audio output are provided as standard.

TELEBOX ST for composite video input type monitors £36.95
TELEBOX STL as ST but fitted with integra! speaker £39.50
TELEBOX MB Multiband VHF/UHF/Cable/Hyperband tuner £69.95
For overseas PAL versions state 5.5 or 6 mHz sound specification.
“For cable / hyperband reception Telebox MB should be connected
to a cable type service. Shipping code on all Teleboxe's is (B)

DC POWER SUPPLIES

Virtually every type of power

supply you can imagine.Over
10,000 Power Supplies Ex Stock
Call for info / list.

Just In - Microvitec 20" VGA (800 x 600 res.) colour monitors.
Good SH condition - from £299 - CALL for Info

PHILIPS HCS35 (same style as CM8833) attractively styled 14"
colour monitor with both RGB and standard composite 15.625
Khz video inputs via SCART socket and separate phono jacks.
Integral audio power amr and speaker for all audio visual uses.
Wil connect direct to Amiga and Atari BBC computers. Ideal for all
video monltoring / security applications with direct connection
1o most colour cameras. High quality with many features such as
front concealed'ilap controls, VCR correction button etc. Good
used condition - fully tested - guaranteed

Dimensions: W14" x H12%" x915'/z" D. Only £95 (E)

PHILIPS HCS31 Ultra compact 9" colour video monitor with stan~
dard composite 15.625 Khz video input via SCART socket. Ideal
for all monitoring / security applications. High quality, ex-equipment
fully tested & guaranteed (possible minor screen bums). In attrac-
tive square black plastic case measuring W10" x H10" x 13%" D.

240 V AC mains powered. Only £79.00 (D)

KME 10" 15M10009 high definition colour monitors with 0.28" dot
pitch. Superb clarity and modern styling .

Operates from any 15.625 khz sync RGB vide
source, with RGB analog and composite syn
such as Atari, Commodore Amiga, Acornj
Archimedes & BBC. Measures only 13%" x 12°

11", Good used condition. Only £125 ()
20" 22" and 26" AV SPECIALS

Superbly made UK manufacture. PIL all solid state colour monitors,
complete with composite video & optional sound input. Attractive
teak style case. Perfect for Schools, Shops, Disco, Clubs, etc.in
EXCELLENT little used condition with tull 90 day guarantee.

20"....£135 22"...£155 26"...£185

SPECIAL INTEREST ITEMS
MITS. A FA3445ETKL 14" Industrial spec SVGA monitors 2}:24:

2kW 10 400 kW - 400 Hz 3 power sources - ex stock
1BM 8230 Type 1, Token ring base unit driver
IBM 53F5501 Token Ring ICS 20 port lobe modules
IBM MAU Token ring distribution panel 8228-23-5050N
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE
Trend DSA 274 Data Analyser with G703(2M) 64 o
Marconl 6310 Programmable 2 to 22 GHz sweep generator £6500
HP16508 Logic Anatyser £3750
HP3781A Pattem generator & HP3782A Error Detector £POA
HP APOLLO RX700 system units £950
HP6621A Dual Programmable GPIB PSU 0-7 V 160 watts  £1800
HP3081A Industrila workstation c\w Barcode swipe reader €175
HP6264 Rack mount variable 0-20V @ 20A metered PSU
HPS54121A DC to 22 GHz four channel test set
HP7580A A1 B pen HPGL high speed drum plotter
EG+G Brookdeal 95035C Precision Jock in amp
View Eng. Mod 1200 computerised inspection system
Ling Oynamics 2kW programmable vibration test system
Computer controlled 1056 x 560 mm X Y table & controller £1425
Kelthley 590 CV capacitor / voltage analyser £POA
Racal {CR40 dual 40 channel voice recorder system £3750
Fiskers 45KVA 3 ph On Line UPS - New batts Dec.1995  £9500
ICI R5030UV 34 Cleanline ultrasonic cleaning system £POA
Mann Tally MT645 High speed line printer £2200
Intel SBC 486/133SE Multibus 486 system. 8Mb Ram £1200
Zeta 3220-05 AQ 4 pen HPGL /ast drum plotters £1150
Nikon HFX-11 (Ephiphot) exposure control unit £1450
Motorola VME Bus Boards & Components List. SAE / CALL EPOA
Trlo 0-18 vdc linear, metered 30 amp bench PSU. New £550
Fulltsu M3041R 600 LPM band printer £1950
Fujitsu M30410 600 LPM printer with network interface £1250
Perkin Elmer 2998 Infrared spectrophotometer EPOA
VG Electronics 1035 TELETEXT Decoding Margin Meter  £3750
Andrews LARGE 3.1 m Sateilite Dish + mount (For Voyager) £950
Sekonic SD 150H 18 channel digital Hybrid chart recorder  £1995
TAYLOR HOBSON Tallysurf amplifier / recorder £7
System Video 1152 PA{ waveform monitor
Test Lab - 2 mtr square quletised acoustic test cabinets
Kenwood 9601 PAL Vectorscope - NEW

Please call for further details on the above items

‘designer style’ smoked acrylic front panel to
enable status indicators to be seen through the H
panel, yet remain unobtrusive. Internally the rack
features fully slotted reinforced vertical fixing
members to take 1he heaviest of 19" rack
equlpment. The two movable vertical fixing struts
(extras available) are pre punched for standard
‘cage nuts’. A mains distribution panel internal-
ly mounted to the bottom rear, provides 8 x {EC 3
pin Euro sockets and 1 x 13 amp 3 pin switched
utility socket. Overall ventliation is provided by
fully louvered back door and double skinned top section *

with top and side louvres. The top panel may be removed for fitting
of integral fans to the sub plate etc. Other features include: fitted
castors and floor levelers, prepunched utility panel at lower rear for
cable / connector access etc. Supplied in excellent, slightly used
condition with keys. Colour Royal blue. External dimensions
mm=1625H x 6350 x 603 W. (64" H x 25" D x 23%" W ) .

Sold at LESS than a third of makers price !!

A superb buy at only £195.00 ©

Over 1000 racks - 19" 22" & 24" wide
3 to 44 U high. Available from stock !
Call with your requirements.

TOUCH SCREEN SYSTEM

The ultimate in "Touch Screen Technology' made by the experts -
MicroTouch - but sold at a price below cost 1! System consists of
a flat translucent glass laminated panel measuring 29.5 x 23.5 cm
connected to an electronic controller PCB. The controller produces
a standard serlat RS232 or TTL output which continucusly gives
simple serial data containing positional X & Y co-ordinates as to
where a finger is touching the panel - as the finger moves, the data
instantly changes. The X & Y information is glven at an incredible
matrix resolution of 1024 x 1024 positions over the entire screen
size ! A host of avallabte translation software enables direct con-
nection to a PC for a m&riad of applications including: control pan-
els, pointing devices, POS systems, controllers for the disabled or
computer un-tralned etc etc. Imagine using your finger with
"Windows', instead of a mouse 1! (a driver is indeed available !) The
pplicat for this ing product are only limited by your
imaginationll Complete system including Controller, Power Supply
and Data supplied at an incredible price of onty:
Full MICROTOUCH software support pack £145. 00 (B}
and manuals for IBM compatible PC's £29.95 RFE - Tested

LOW COST RAM & CPU’S

INTEL 'ABOVE' Memory Expansion Board. Full length PC-XT
and PC-AT compatible card with 2 Mbytes of memory on board.
Card is tully selectable for Expanded or Extended (286 processor

and above) memory. Full data and driver disks suEpllod. RFE.

Fully tested and guaranteed. Windows compatible. 59.95(A1)

Half length 8 blt memory upgrade cards for PC AT XT expands

memory either 256k or 512k In 64k steps. May also be used to fill

in RAM above 640k DOS limit. Comilete with data.

Order as: XT RAM UG. 256k. £34.95 or 512k £39.95 (A1)

SIMM SPECIALS

1 MB x 9 SIMM 9 chip 120ns £16.50 (A1

1MBx9 SIMM 3 chip80ns £19.50 or 70ns  £22.95 (A1

1MBx9 SIMM9chip80ns £21.50 or 70ns £23.75 (A1

4 MB 70 ns 72 pin SIMM_-with parity- Only £95.00 (A1

INTEL 486-DX33 CPU £55.00 INTEL 486-DX66 CPU £69.00 (A1)
FULL RANGE OF CO-PROCESSOR'S EX STOCK - CALL FOR £X£

FANS & BLOWERS

Only

EPSON DO412 40x40x20 mm 12v DC £7.95 10/ £65
PAPST TYPE 612 60x60x25 mm 12v DC £8.95 10/ €75
MITSUBISHI MMF-D6D120L 60x60x25 mm 12v DC £4.95 10/ £42

MITSUBISHI MMF-08C 12DM 80x80x25 mm 12v DC £5.25 10/ £49
MITSUBISHI MMF-09812DH 92x32x25 mm 12v DC £5.95 10/£53
PANCAKE 12-3.5 92x32x18 mm 12v DC £7.95 10/ £69
EX-EQUIP AC fans. ALL TESTED 120 x 120 x 38 mm specify 110
or 240 v £6.95. 80 x BO x 38 mm - specify 110 or 240 v_ £5.85
IMHOF 826 1900 rack mnt 3U x 19° Blower 110/240v NEW £79.95
Shipping on afl fans (A). Blowers (B). 50,000 Fans Ex Stock CALL

Issue 13 of Display News now available - send large SAE - PACKED with bargains!

0%, %%, 2 ! H ALL MAIL & OFFICESE ILONDON SHOP
el eeen o s AC Open Mon-Fri 9.00-5:30 Op;lnsl\w'r\\"- '.:a‘at Q:O(L)a- 5:30
2 s ke &8 3 | DeptPE. 32 Biggin way South Norwood
LX 1L . e . ssese & . . Upper Norwwd r??::r:"ﬁo:”‘ﬂ.:m.‘
LONDON SE19 3XF Selhurst Park SR Rail Stations

-ELECTRONICS -
-FIE

Universities and Local
(B)=£5.50, (C)=£8.
tandard Conditions

notice. Orders subject to stock. Discounts for volume. Top CASH prices pal

All prices for UK Maintand. UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10. Bona Fide account

Authonties - minimum account order £50. Cheques over £100 are subject 1o 10 working days clearance.
50, (D)=£12.00, {E)=£15.00, {F)=£18.00, (G)=CALL Allow approx 6 days for shippng - faster CALL. Scotland surcharge CALL Al
gﬁmeesmammtobasebﬂss“ngnsvesewedto L
id for surplus goods. Al trademarks etc acknowledged. © Display

of Sale and unless stated guaranteed for 90 days. Al

Eve

REE On line Database
info on 20,000 + stock ftems!
RETURNING SOON'!

ALL @ ENQUIRIES

0181679 4414

FAX 0181 679 1927

orders acoepted from Government, Schools,

Cariage charges (A}=£3.00, {A1)=£4.00,

goods suppbed to our
e ork

prices / specifications ut
lectronics 1996. E & O E. 06/6
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PIC-TOCK
PENDULUM CLOCK

A swinging way to tell the time — writes
the digits “in the air”. There’s no
denying it, the PIC-Tock Pendulum
Clock is simply a novelty! Blatantly,
there are much easier ways of telling
the time, most of us wear them on our
wrists, or mount them on the wall. But
why do things the dull way if there’s a
more fun way of doing them?

MAX038 WAVEFORM GENERATOR

We take an in depth look at the new Maxim MAX038 High Frequency Waveform Generator chip which
is easy to use and offers sine, square and triangular output waveforms. Maxim claim over 20MHz and
it is indeed capable of this with little degradation of any of the output waveforms. At 10MHz the
outputs are excellent, even the squarewave! At around £15 it is not a cheap i.c. but it looks set to
become theé new industry standard so in time this price may well fall. Meanwhile, it is still inexpensive
in view of the performance of which it is capable. We will also describe a Function Generator project
using this chip in the October issue.

ANALOGUE
DELAY/FLANGER

A simple circuit that will provide guitar effects
for a minimum outlay.

POWER CHECK

A three-colour “power consumption”
indicator for caravans and boats.

Provides instant visual indication of the
power being consumed from 12V “leisure”
batteries, plus an audible warning if
excessive current is being drawn.

SIMPLE i
EXPOSURE TIMER

Make light work of timing the precision exposures for

p.c.b. making or darkroom printing. Originally designed ™ U v |
for use with ultraviolet light boxes this unit can also be built ™~
for use with photographic enlargers,

| EVERYDAY
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SEPTEMBER ISSUE ON SALE FRIDAY, AUGUST 2
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to choose Quickroute 3.5 Designer
(apart from the price £149%)

1 Schematic Capture

Creating schematics is easy in Quickroute 3.5 Designer for Windows.
Simply select the symbols you require from the libraries and connect
the pins using nets. Junctions are automatically placed for you, and
corect connections are indicated visually to ensure accurate
schematics. Once you are finished just click on the schematic
capture button to tumn your schematic into a PCB rats-nest.

2 Assisted PCB Routing

Quickroute 3.5 Designer is capable of manual PCB routing or assisted
routing using Quickroute's builf in RouteASSIST technology. To use this
simply click on a start and finish node, and RouteASSIST does the rest.
Alternatively, you can route manually with rats.automatically
rermoved using the 'rat-check' feature.

3 Design Checks

Quickroute 3.5 Designer also includes both design rule checking
(DRC) and a simply connectivity check. The connectivity check
compares your PCB with the original schematic and gives a pass/fail
if there are any differences.

Quickroute 3.5 Designer costs just £149.00. Post & packing is £5 (UK),
£8 (Europe) and £12 (Worldwide). *V.A.T must be added fo the total
price. Quickroute 3.5 is also available in two more powerful versions :
PRO (£249) and PRO+ (£399). Contact Quickroute Systerns Ltd for full
details and a brochure or visit our WWW site and download a free
demo.

,: Tel/Fax 0161 4497101 _¢. € ==
WWW: www.quickroute.co.uk EMail: info@quicksys.demon.co.uk
ggl%REorngg Quickroute Systems Ltd., 14 Ley Lane, Marple Bridge, Stockport, SK6 5DD, U.K.

Prices and specifications subject to change without notice. All frade marks are acknowledged & respected.




£1 BARGAIN PACKS

- List 4

One item per pack unless otherwise stated.

IN HANDLE MAINS ONOFF SWITCHES. Somelimes
known as pistol grip switches. pack of 2, Order Ref: 839.
DOUBLE-POLE CHANGEOVER TOGGLE SWITCHES,
ideal reversing DC motors. etc. pack of 2, Order Ref: 841

3M 2-CORE CURLY LEAD, 5A, Order Ref: 846.

1M 3-CORE CURLY LEAD, 13A, Order Ref: 847

AC SHADED POLE MAINS MOTOR with base fixing plate
Order Ref: 848.

4" PLASTIC DIAL, fits flatted "+” spindle; transparent so dial
can be underneath, pack of 2, Order Ref: 851

2500uF 12V CAPACITORS, pack of 5, Order Rel: 853.
DELAY SWITCH on B7G base, Order Ref: 854

3 CHANGEOVER RELAYS, 6V AC or 3V DC, 3 chargeover
contacts, Order Ref: 859.

3 CONTACT MICROSWITCHES, operated with slightest
touch. pack of 2, Order Ref: 861

NORMALLY ON, V3 MICROSWITCH, pack of 4, Order Ref:

862.
HIVAC NUMICATOR TUBE, Hivac ref. XN3, Order Ref:
865

DITTO but reference XN11, Order Ref: 866.

SUB MIN NORMALLY OFF MICROSWITCH, pack of 4

Order Ref: 867

SUB MIN CHANGEOVER MICROSWITCH, pack of 3

Order Ref: 868.

EX-GPO TELEPHONE DIAL, rotary type. Order Ref: 904.

QUARTZ LINEAR HEATING TUBES, 360W but 110V so

would have to be joined in series, pack of 2, Order Ref: 907.

% R%UND LOUDSPEAKERS, 500hm coil, pack of 2, Order
et

EDGE TYPE PUSH SWITCHES, BCD system, pack of 2,

Order Ref: 915.

I1ROM 4-CORE FLEX, suitable for telephone extension, Order
ef: 918.

OLD TYPE KETTLE ELEMENT, 2-pin plug, Order Ref:

925.

6V 24W HEADLAMP BULB, nomal BC plug in cap. Order
Ref: 928.

40 LAMP UNIT to make a figure or letter display, Order Ref:
930

10K HORIZONTAL PRESET RESISTORS, pack of 10,
Order Ref: 931.

1M 64-WAY RIBBON CABLE, Order Ref: 932.

MAINS PSU, t5V 320mA AC, Order Retf: 934.

15V ~15V 1.5A POTTED PCB MAINS TRANSFORMER,
Order Ref: 937.

16 OHM 3" SPEAKERS, pack of 2, Order Ref: 962.

MAINS RELAY with 15A changeover contacts, Order Ret:

965.

IN-LINE FUSEHOLDERS take 20mm fuse, just cut the flex
and insent, pack of 4, Order Ref: 969.

OBLONG PANEL MOUNTING NEONS, pack of 4, Order

f: 970.
COPPER CLAD PANELS, size 7"x4", pack of 2, Order Ref:

973.

STANDARD SIZED AUDIO PLUG adapted to take two

3mm plugs, Order Ref: 974

3-5mm JACK PLUGS, pack of 10, Order Ref:975.

DRILL CONTROL CASE, ready punched and with control

logos, Order Ref: 979.

STANDARD SIZE OLD TYPE WANDER PLUGS, pack of

10, Order Ref: 986.

8u.F 350V ELECTROLYTICS, pack of 2, Order Ref: 987

SCREW-IN NEON BULBS, pack of 4, Order Ref: 990.

VERY SMALL SLIDE SWITCH, pack of 4, Order Ref: 992.

8700,.F 7V WORKING ELECTROLYTIC, Order Ref: 996.

1 MEG PRESET POTS, pack of 4, Order Ref: 998

\évHITE PROJECT BOX, 78mm x 115mm x 35mm, Order
ef: 1006.

LENGTHS PAXOLIN TUBING,

Order Ref. 1056.

gLIDEoLOCK 15A FUSES, panel mounting, pack of 3, Order
ef: 1011

6(\]/1 SOLENOIDS, good length pull, pack of 2, Order Ref:

1

RELAY WITH 3 SETS OF CHANGEOVER 8A CONTACTS,

24V AC, or 12V DC, 3 sets 8A changeover contacts, Order

Ref: 1016.

WHITE TOGGLE SWITCH, push-in spring retain type, pack

of 4, Order Ref: 1019

aM MAINS LEADS, 2-core, black outer, pack of 4, Order
ef: 1

2M MAINS LEADS, 3-core, black outer, pack of 4, Order

Ref: 1021.

FERRITE SLAB AERIAL with coils, pack of 2, Order Ref:

1027

12V DC POLARISED RELAY, 2 changeover contacts,

Order Ret: 1032.

183; 12" PAXOLIN PANEL, medium thickness, Order Ref:

1

TUNING CAPS, solid DIA, for LW and MW, pack of 2, Order

s” diameter, pack of 2,

Ref: 37.
;BI'SIMMER CAPS, screw down lype, 10 assorted. Order Ref:

|.F. TRANSFORMERS, 465kHz, pack of 4, Order Ref: 40
SOCKETS for stripboard, make your own IC holders, pack
of 10. Order Ref: 54.

6'2" 4 OHM SPEAKER, Order Ref:137.

50K STEREO POTS, pack of 4, Order Ref: 143.
FUSEHOLDERS, chassis mounting for 20mm fuses, pack of
5, Order Ref: 144

SOCKET COVERS, child proteciors for twin 13A sockets,
pack of 4, Orger Ref: 149

DITTO but for single 13A sockets, pack of 4, Order Ref: 150.
POT CORES, circular, ferrite, 54mm x 18mm, pack of 2
parrs, Order Ref: 156.
AéR-SPACED TUNER, 20pf with spindle. Order Ref:
182.

METAL BOX, slightly sloping, 8" x 3" x 4", one only, Order
Ref: 209.

TELEPHONE LEADS, 5-core curly reinforced telephone
leads, pack of 2, Order Ref: 213

STEREO PRE-AMP, Mullard 9001, one only, Order Ref:

216
PUSH ON TAGS for 4" spades. pack of 100, Order Ref:
217

DITTO but right-angled, pack of 100, Order Ref: 218.

HIGH QUALITY
Electronics/ ELECTRONIC KITS

All kits are complete with PCB and other components in a blister
pack. We feel that most readers will know these kits, but if you want
more information about them, then we have copies of the illustrated
Smart catalogue, this gives full details and circuit diagrams of each
kit, price is £1, deductable if you order kits to the value of £20.

CAT. DESCRIPTION PRICE
No. £
1002 VU Meter, with |.e.d. display 4.60
1003  5W Electronic Siren 2.53
1004  Light Switch 3.22
1005  Touch Switch 2.87
1007  Stabilized Power Supply:

3V to 30V at 2-5A 6.90
1008  SF Function Generator 6.90
1010  5-input Stereo Mixer, with monitor

output 19.31
1011 Motorbike Alarm 3.20
1012 Reverberation Unit 5.52
1016  Loudspeaker Protection Unit 3.22
1023  Dynamic head preamp 2.50
1024  Microphone preamp 2.20
1025  7W HiFi Power Amplifier 2.53
1026  Running Lights 4.60
1027  NiCad Battery Charger 3.91
1029 4 sound electronic siren 3.00
1030  Light Dimmer 2.53
1032 Stereo Tone Controt 414
1033 60W HiFi Power Amplifier 7.82
1034  Car Battery Checker 1.61
1035  Space Sound Effects 2.30
1038  AM/FM Aerial Amplifier 1.61
1039  Stereo VU Meter 4.60
1040  10W HiFi Power Amplifier 2.76
1041 25W HiFi Power Amplifier 4.60
1042  AF Generator, 250Hz-16kHz 1.70
1043  Loudness Stereo Unit 3.22
1047  Sound Switch 5.29
1048  Electronic Thermostat 3.68
1050  3-input HiFi Stereo Pre-amplifier 12.42
1051 Touch Dimmer, with memory 4.60
1052  3-input Mono Mixer 6.21
1053  Electronic Metronome 3.22
1054  4-input Instrument Mixer 2.76
1056  8V-20V 8A Stabilized Power Supply 12.42
1057 Cassette Head Pre-amplifier 3.22
1058  Electronic Car Ignition 7.82
1059  Telephone Amplifier 4.60
1060  +40V 8A Power Supply 8.28

CAT. DESCRIPTION PRICE
No. =

1062 5V 0-5A Stabilized Supply for TTL 2.30
1063 12V 2A Power Supply 2.30
1064  + 12V 0-5A Stabilized Supply 3.22
1067  Stereo VU Meter, with L.e.d.s 9.20
1068 18V 0-5A Stabilized Power Supply 2.53
1069  Fluorescent Tube Unit from 12V d.c. 2.99
1070  HiFi Pre-amplifier 7.47
1071 4-input Selector 6.90
1074  Drill Speed Controller 2.76
1077  100W HiFi Amplifier 12.50
1080  Liquid Level Sensor - Rain Alarm 2.30
1082  Car Voltmeter, with l.e.d.s 7.36
1083  Video Signal Amplifier 2.76
1084 TV Line Amplifier 1.84
1085 DC Converter, 12V to 6V or 7-5V or 9V 2.53
1086  Music to light for your car 4.60
1087  Thyristor/Triac Tester 2.76
1088  Kitt Scanner 10.12
1089  LED Flasher/555 Tester 1.61
1090  Stress Meter 3.22
1093  Windscreen Wiper Controller 3.68
1094 Home Alarm System 12.42
1096  2V-30V 5A Stabilized Variable PSU 11.04
1098  Digital Thermometer, with |.c.d. display 11.50
1100 2 x 18W Integrated Amplifier 18.39
1103 LED Power Meter 1.84
1106  Thermometer with l.e.d.s 6.90
1107  Electronics to help win the pools 3.68
1109  40W HiFi Amplifier 7.36
1112 Loudspeaker protection, with delay 4.60
1113 2 x 18W Power Ampiifier 5.98
1115 Courtesy Light Delay 2.07
1118  Time Switch with triac 0-10mins 414
1123 Morse Code Generator 1.84
1124  Electronic Bell 2.76
1125  Telephone Lock 3.68
1126 Microphone Pre-amplifier 4.60
1127 Microphone Tone Control 4.60
1128a Power Flasher 12V d.c. 2.53
1130  Telephone Bug Detector 3.20
1133 Stereo Sound-to-Light 5.26

YOU SAVE £40

THE JAP MADE 12V 15AH SEALED LEAD
ACID BATTERY from regular suppliers costs
£50, you can have one from us for only £10
including VAT if you collect or £12.50 if we have
to send. Being sealed it can be used in any
position and Is maintenance free. All in tip
top condition and fully guaranteed, Order Ref:
12.5P2. Or if you want a smaliler one we have
12V 2.3AH, regular price £14, yours for only £5,
Order Ref: 5P258.

LASER AND LASER BITS
2Mw LASER, Helium Neon by Philips, full spec.
£30, Order Ref: 30P1
POWER SUPPLY for this in kit form with case
is £15, Order Ref: 15P16, or in larger case to
house tube as well, £18.00, Order Ref: 18P2.
The larger unit, made up, tested and ready to
use, complete with laser tube, £69, Order Ref:
6

9P1
LCD 3"z DIGIT PANEL METER
This is a multi-range voltmeter/ammeter using
the A-D converter chip 7106 to provide five
ranges each of volts and amps. Supplied with
full data sheet. Special snip price of £12, Order
Ref: 12P19.

HIGH RESOLUTION MONITOR. 9" by
Philips, in metal frame for easy mounting.
Brand new, offered at less than the price of
the tube alone, £15, Order Ref: 15P1.

15W 8" 8 OHM SPEAKER AND 3
TWEETER. Amstrad, made for their high
quality music centre, £4 per pair, Order Ref:
4P57.

INSULATION TESTER WITH MULTIMETER.
Internally generates voltages which enables
you to read insulation directly in Megohms.
The multimeter has four ranges: A.C./D.C.
volts; 3 ranges milliamps; 3 ranges resistance
and 5 amp range. Ex-British Telecom, tested
and guaranteed OK, yours for only £7.50 with
leads, carrying case £2 extra, Order Ref:
7.5P4.

We have some of the above testers not work-
ing on all ranges, should be repairable, we
supply diagram, £3, Order Ref: 3P176.

Prices include VAT and carriage if order over £25
otherwise add £3. Send cash, uncrossed postal
orders, cheque or quote credit card number.

J & N FACTORS

Pilgrim Works (Dept. E.E.)
Stairbridge Lane, Bolney,

Sussex RH17 5PA

Telephone: 01444 881965
(Also fax but phone first)
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HART AUDIO KITS - YOUR VALUE FOR
MONEY ROUTE TO ULTIMATE HI-Fl

HART KITS give you the opportunity to build the
very best engineered hifi equipment there is,
designed by the leaders in their field, using the best
components that are available
Every HART KIT is not just a new equipment ac-
quisition but a valuable investment in knowledge,
giving you guided hands-on experience of modern
electronic techniques.
In short HART is your ‘friend in the trade’ giving
you, as a knowledgeable constructor, access to
better equipment at lower prices than the man in
the street.
You can buy the reprints and construction manual
for any kit to see how easy it is to build your own
equipment the HART way. The FULL cost can be
credited against your subsequent kit purchase.
Our list will give you full details of aff our Audio Kits,
components and special offers.

INTRODUCING

" ’»”

The Hart “"Chiara
Single-Ended Class “A’” Headphone Amplifier
Most modern high fidelity amplifiers either do not
have a headphone output facility, or this may not be
up to the highest standard.

The new Hart “Chiara” has been introduced as an
add-on unit to remedy this situation, and will provide
two ultra high quality headphone outlets. This is the
first unit in our 2000 Range of modules to be intro-
duced through the year. Housed in the neat, black
finished. Hart Minibox it features the wide frequency
response, low-distortion and “musicality” that one
associates with designs from the renowned John
Linsley Hood.

Both outputs will drive any standard high quality
headphones with an impedance greater than 30
ohms and the unit is ideal for use with the Senn-
heiser range. A signat link-through makes it easy to
incorporate into your system and two exira outputs,
one at output level and one adjusted by the Volume
control are available on the back panel. The high
level output also makes a very useful long-line
driver where remote mounted power amplifiers are
used. Power requirements are very simple and can
be provided by either of our new “Andante” power
supplies. Use the K3565 to drive the “Chiara™ on its
own, K3550 if driving other modules as well.
Volume and Balance controls are provided and as
befits any unit with serious aspirations to quality
these are the ultra high quality Alps “Blue Velvet"
components.

Very easily buill, even by beginners, since all
components fit directly on the single printed circuit
board and there is no conventional wiring what-
soever. The kit has very detailed instructions, and
even comes with a roll of Hart audiograde silver
solder. It can also be supplied factory assembled
and tested.

Selling for iess than the total cost of all the com-
ponents, if they were bought separately, this unit
represents incredible value for money and makes
an attractive and harmonious addition to any hifi
system.

K2100 The total cost of a complete set of all com-
ponents to bulld this unit is £126.37. Our special
discount price for all parts boughl together as a kit
is

£109.50

K2100SA Series Auduophlle, with extra selected
components... . .£112.46

HART TC1D Triple Purpose TEST CASSETTE
Now available again and even better than before!
Our famous triple purpose test cassette will help
you set up your recorder for peak performance after
fiting a new record/play head. This quality preci-
sion Test Cassette is digitally mastered in real time
o give you an accurate standard to set the head
azimuth, Dolby/VU level and tape speed, all easily
done without test equipment.

TC1D Triple Purpose Test Cassette. ...£9.99

NEW BOOK

" ’”

‘Audio Electvonics
And now, hot off the press, yet another classic
from the pen of John Linsley Hood. Following
the ongoing enormous success of his “Art of
Linear Electronics™ the latest offering is the
all-new edition of “Audio Electronics”, now entirely
re-written by the master himself.
Underlying audio techniques and equipment is a
world of electronics that determines the quality of
sound. For anyone involved in designing, adapt-
ing or using digital or analogue audio equipment
understanding electronics leads to far greater
control over the reproduced sound.
The subjects covered include tape recording,
tuners, power output stages, digital audio, test
instruments and loudspeaker crossover systems.
John's lifetime of experience and personal innova-
tion in this field allow him to apply his gift of being
so familiar with his subject that he can write
clearly about it and make it both interesting and
comprehensible to the reader.
Containing 240 pages and over 250 line illustra-
tions this new book represents great value for
money at only £18.99 plus £2.50 postage. Send
or telephone for your personal copy now.

ALPS ““Blue Veloet”

Precision Audio Controls

To fulfil the need for ultra high quality controls we
import a special range of precision audio pots in
values to cover most quality amplifier applications.
All in 2-gang stereo format, with 20mm long 6mm
diam. steel shafts, except for the 50K Log which
is 25mm x 6mm. Overall size of the manual pot
is 27W x 24H x 27Deep, motorised versions are
72:-4mm Deep from the mounting face. Mounting
bush for both types is 8mm diameter.
Now you can throw out those noisy ill-matched
carbon pots and replace with the real hi-fi com-
ponents only used selectively in the very top flight
of World class amplifiers. The improvement in track
accuracy and malching really is incredible giving
better tonal balance between channels and rock
solid image stability.
The motorised versions use a 5V DC motor
coupled to the normal control shaft with a friction
clutch so that the control can be operated manually
or electrically. The idea of having electricaily
operated pots may seem odd, archaic even, but it is
in fact the only way that remote control can be
applied to any serious Hi-Fi system without loss of
quality. The values chosen are the most suitable
available for a low loss passive volume and balance
control system, allowing armchair control of these
two functions.
Qur prices represent such super value for pots of
this quality due to large purchases for our own kits.
MANUAL POTENTIOMETERS
2-Gang 100K L.,
2-Gang 10K, 50K or 100K Log. ..
2-Gang 10K Special Balance, zero crosstalk and
zero centre 10SS. ..., .£17.48
MOTORISED POTENTIOMETERS
2-Gang 20K Log Volume Control £26.20
2-Gang 10K RD Special Balance, zero crosstalk
and less than 10% loss in centre position......£26.98
REEL TO REEL HEADS
999R 2/4 R/P 100mH............... .£16.84
We have a few erase heads to sun which
can only be supplied when 2 R/P heads are
purchased.

TAPE RECORDER CARE PRODUCTS
DEM1 Mains Powered Tape Head
Demagentizer, prevents noise on playback
due to residual head magentisation................. £4.01
DEM115 Electronic, Cassette Type,
demagpnetizer....

Send or ‘phone for your copy of our FREE List of these and many other Kits & Components. Enquiries from Overseas
customers are equally welcome, but PLEASE send 2 IRCs if you want a list sent surface post, or 5 for Airmail.
Ordering is easy. Just write or telephone your requirements to sample the friendly and efficient HART
service. Payment by cheque, cash or credit card. A telephoned order with your credit card number will

get your order on its way to you THAT DAY

Please add part cost of carriage and insurance as follows:~INLAND Orders up to £20 - £1.50,
Orders over £20 - £3.50. Express Courier, next working day £10.
OVERSEAS - Please see the ordering information with our lists.

LINSLEY HOOD 'SHUNT FEEDBACK' RIAA
MOVING COIL & MOVING MAGNET
PICKUP PREAMPLIFIERS

The HART K1450 Magnetic pickup preamplifier kit
features a totally discrete component implementa
tion with a specially designed low input impedance §
front end and the superior sound of the Shunt §
Feedback circuitry. High quality componenis fitting
to an advanced double-sided printed circuit board
make this a product at the leading edge of technol-
ogy that you wil be proud to own. Nevertheless
with our step by step instructions it is very easy and
satisfying to assemble. The higher current con-
sumption. of this unit means that it is best powered
by our new Andante Audio Power Supply, itself an
advanced piece of technology in a matching case.
This supplies the superbly smoothed and stabilised
supply lines needed by any sensitive preamplifer
and features a fully potted Hi-grade toroidal trans-
former along with a special limited shift earth sys-
tem for hum free operation. The K1450 is suitable
for ali moving coil and moving magent transducers
this unit is especially recommended for, and will
extract the very best from the modern generation of
low output high quality moving coil transducers.
K1450 Kit, complete with all parts ready to
assemble inside the fully finished 228mm x 134mm
x 63mm case. Kit includes full, easy to foliow,
assembly instructions as well as the Hart Guide to
PCB Construction, we even throw in enough Han
Audiograde Siver Solder to construct your kit!
....£111.58
K1450SA Series Audlophlle version with selected
COMPONEMS.....ooiiiiiiiiiiiiiicie e £133.94

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

ﬁp& =
SRS
Do your tapes lack treble? A worn head could be
the problem. For top performance cassette recorder
heads should be replaced every 1,500 hours. Fit-
ting one of our high quality replacement heads
could restore performance to better than new! Stan-
dard inductances and mountings make fitting easy
on nearly all machines (Sony are special dimen-
sions, we do not stock) and our TC1 Test Cassette
helps you set the azimuth spot on. As we are the
actual importers you get prime parts at lower prices,
compare our prices with other suppliers and see! All
our heads are suitable for use with any Dolby |
system and are normally available ex-stock. We
also stock a wide range of special heads for home
construction and industrial users.
HCB80 NEW RANGE High Beta Permalloy Stereo
head. Modern space saver design for easy fitting
and lower cost. Suitable for chrome, metal and fer-
ric tapes, truly a universal replacement head for
everything from hi-fi decks to car players and£ at an
11.70

e

HQ551A 4-Track RP........
HQ551S Sony Mount 4-Tr. RIP
HQR560 Rotary Base 12-5mm R/P/E.
HQR570 Rotary Base 15mm R/P/E......
HQR580 Rotary Base 12-5mm R/P

HART Ctassicat CD’s.
Top quality, Full Digital (DDD), over 100 titles from
only £1.99! Ring or send for your list!

TECHNICAL BOOKSHELF

We stock a good range of books of interest to the
electronics and audio enthusiast, including many
reprinted classics from the valve era. Some were in
last months advertisement, but see our list for the
full range.

New this month is the GEC Valve designs book at
£18.95, and the VTL Book, a modern look at valve
designs, £17.95.

QUALITY
AUDIO KITS

24 hr. SALES LINE
(01691) 652894
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200 WATT INVERTERS Nicely cased units 12v input 240v
output 150watt continuous. 200 max. £49 ref LOT62.

6.8MW HELIUM NEON LASERS New unlits, £65 ref LOT33
COINSLOT TOKENS You may have a use for these? mixed bag
of 100 tokens £10 ref LOT20.

PORTABLE X RAY MACHINE PLANS Easy to construct
plans on a simple and cheap way to build a home X-ray machtne!
Effective device, X-ray sealed assemblies. can be used for
expenmental purposes. Not a toy or for minors! £6/set. Ref F/XP1
TELEKINETIC ENHANCER PLANS Mystify and amaze your
friends by creating motion with no know n apparentmeans or cause.
Uses no electncal or mechanical connections, no spedal gimmicks
yetproducespostive motonand effect Excellentfor science projedts,
magic shows, party demonstrations or serous research &
development of this strange and amazing phychic phenomenon.
f4/set Ref F/TKE1

ELECTRONIC HYPNOSISPLANS & DATA Thisdata shows
several ways to put subjects under your controt. Induded is a full
volume reference text and severai construction plans that when
assembled can produce highly eftective stimuli. This matenal must
be used cautiously. Itis for use as entertainment at partes elc only,
by those expenenced inits use. £15/set. Ref F/EH2

GRAVITY GENERATOR PLANS This unique plan
demonstrates a simple electncal phenomena that produces an anti-
gravity effect. You can actually build a small mock spaceship out of
simple matenals and without any visible means- cause it to levitate.
£10/set Ref FIGRA1.

WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Produces up to 750,000 volts of
discharge, expenment with extraordinary HV eflects, 'Plasma in a
jar, StEImo's fire, Corona, excellent science project or conversation
plece. £5/set Ref F/BTCANGS.

COPPER VAPOUR LASER PLANS Produces 100mw of
visible green light. High coherency and spectrai quality similar to
Argon laser but easier and less costly to build yet far more efficient.
Thisparsculardes gn was developed at the Atomic Energy Commision
of NEGEV In Israel. £10/set Ref F/CVL1

VOICE SCRAMBLER PLANS Minature soiid state system
turns speech sound into indecipherable noise that cannot be
understood without a second matching unit. Use on telephone to
prevent third party listening and bugging. £6/set Ref FA/S9.
PULSED TV JOKER PLANS Uittte hand heid device utilises
pulse techniques that will completely disrupt TV picture and sound!
works on FM too! DISCRETION ADVISED. £8/set Ref F/TJ5.
BODYHEAT TELESCOPE PLANS Highly directional long
range device uses recent technology to detect the presence of living
bodies, warmm and hotspats, heatleaks etc. intendedfor secunty, law
enforcement. research and development, etc. Excellent secunty
device or very interesting science project £8/set Ref F/BHT1
BURNING, CUTTING CO2 LASER PLANS Proects an
invisible beam of heat capable of burning and meiting matenals over
a considerable distance. This laser is one of the most efficent,
converting 10% input power into useful output. Not only is this device
aworkhorsein welding. cutting and heat processing matenals butit
i$ also a likely candidate as an effective directed energy beam
weapon against missiles, aircraft, ground-to-ground. etc. Particle
beams may very well utitize alaser of this type to blast a channelin
the atmosphere foi a high energy stream of neutrons or other
particles. The device is easilly applicable to burning and etching
wood, cutting, plastics, textles etc £12/set Ref F/LC7.
MYSTERY ANTI GRAVITY DEVICE PLANS Uses simple
concept. Objects float in air and move 1o the touch. Defies grawity,
amazing gift. conversation piece, magic tnck or sclence project. £6/
set Rei F/ANT1K

ULTRASONIC BLASTER PLANS Laboratory source of sonic
shock waves Blow noles in metal, produce ‘cold’ steamn, atomize
liquides. Many cleaning uses for PC boards, jewllery, coins, smali
parts etc £6/set Ref FAULB1

ULTRAHIGHGAIN AMP/STETHOSCOPICMIKE/SOUND
AND VIBRATION DETECTOR PLANS Ultrasensitive device
enables one to hear a whole new world of sounds tisten through
walls, windows. floors etc. Many applications shown, from law
enforcement. nature listening, medical haantbeat, to mechanical
devices £6/set Ref F/IHGA7

ANTI DOG FORCE FIELD PLANS Highly effective circuit
produces tme vanable puises of accoustical energy that dogs
cannot tolerate £6/set Ref F/DOG2

LASER BOUNCE LISTENER SYSTEM PLANS Allows you
10 hear sounds from a premises without gaining access. £12/set Ref
FALIST

LASER LIGHT SHOW PLANS Doit yourself plans show three
methods. £6 Ref F/LLS1

PHASOR BLAST WAVE PISTOL SERIES PLANS
Handheld, has large transducer and battery capacity with extemal
controis. £6/set Ref F/PSP4

INFINITY TRANSMITTER PLANS Telephone line grabber/
roommonitor. The ultimate in homesoffice secunty and safety! simple
to use! Call your home or office phone. push a secret tone on your
telephone to access either. A) On premises sound and voices of B)
Existing conversation with break-in capability for emergency
messages. £7 Ref F/TELEGRAB

BUG DETECTOR PLANS Isthatsomeone getting the goods on
you? Easy to construct device locates any hidden source of radio
energy! Sniffs out and finds bugs and other sources of bothersome
interference. Detects low, high and UHF frequenaes. £5/set Ref F/
BD1

ELECTROMAGNETIC GUN PLANS Projects a metal object
a considerable distance-requires aduit supervision £5 ref FEML2
ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR HAND! £5/set Ref F/EMA1.

PARABOLIC DISH MICROPHONE PLANS Listen to distant

soundsand voices, open windows. sound sourcesin ‘hard to get’ or MAIL ORDER TERM

hostile premises. Uses satellite technoiogy to gather distant sounds
and focus themto our ultra sensitive electronics. Plans also show an
optonal wireless link system. £8/set ref F/PM5

2 FOR1MULTIFUNCTIONAL HIGH FREQUENCY AND
HIGH DC VOLTAGE, SOLID STATE TESLA COIL AND
VARIABLE100,000VDC OUTPUT GENERATORPLANS
Operates on 9-12vdc. many possible expenments. £ 10 Ref FHVM7/

INFINITY TRANSMITTERS The uttimate ‘bug'fitsto any
phone or line, undetectable, listen to the conversations in the room
from anywhere in the world! 24 hours a day 7 days a week! just call
the number and press a button on the mini controller (supplied) and
you can hear everything! Monitor conversations for as long as you
choose £249 each, complete with leads and mini controlled Ref
LOTS9. Undetectable with normal RF detectors, fitted in seconds, no
battenes requlred, lasts forever!

SWITCHED MODE PSU'S 244 watt, +532A. +126A,-50.2A, -
12 0.2A There s also an opticnal 3.3v 25A rail available 120/240v I/
P. Cased, 175x20x 145mm. IEC inlet Suitable for PC use (6 d/dnve
connectors 1 mboard). £10 ref PSU1

VIDEO PROCESSOR UNITS?/6v 10AH BATTS/12V 8A
TX Not too sure what the function of these units is but they certainly
make good strippers! Measures 390X320X120mm. on the front are
controis for scan speed, scandelay, scanmode, loads of connections
onthe rear. Inside 2 x 6v 10AH sealed lead acid batts, pcb’sand a 8A?
12v torroidial transformer (mains in). Condition not known, may have
one or two broken knobs due to poor storage. £17.50 ref VP2
RETRON NIGHT SIGHT Recognition of a standing man at 300m
in 1/4 moonlight, hemmatically sealed, runs on 2 AA battenes, 80mm
Ft.51ens, 20mw infrared laser included. £325 ref RETRON.

MINI FM TRANSMITTER KIT very high gain preamp; supplied
complete with FET electret microphone. Designed to cover 88-108
Mh2z but easily changed to cover 63- 130 Mhz. Works with a common
9v (PP3) battery. 0.2W RF. £7 Ref 1001

3-30V POWER SUPPLY KIT vanable, stabilized power supply
forlab use Shortcircuit protected. suitable for profesional or amateur
use 24v 3A transformer is needed to complete the kit. £14 Ref 1007
1 WATT FM TRANSMITTER KIT Supplied with piezo electnc
mic. 8-30vdc. At 25-20v you will get nearly 2 watts! £12 ref 1009.
FM/AM SCANNER KIT Well not quite, you have 1o turn the knob
your self but you will hear things on this radio that you would nothear
on an ordinary radio {(even TV). Covers 50-160mhz on both AM and
FM. Buiitin-5 watt amplifier, inc speaker. £15 ref 1013.

3 CHANNEL SOUND TO LIGHT KIT wireless system, mains
operated, sep itivity ad, for eachch 1, 1.200 w
power handling, microphone |nc|uded £14 Ref 1014

4 WATT FM TRANSMITTER KIT Small but powerful FM
transmitter, 3 RF stages, microphone and audio preamp included.
£20 Ref 1028.

STROBE LIGHT KIT Adustable from 1-60 hz (a lot faster than
conventional strobes). Mains operated £16 Ref 1037.

LIQUID LEVEL DETECTOR KIT Usefulfortanks. ponds, baths,
rain alam, leak detector etc. Will switch 2A mains. £5 Ref 1081
COMBINATION LOCK KIT 9key, programmable, complete with
keypad, will switch 2A mains. 9v dc operation. £10 ref 1114,
PHONE BUG DETECTOR KIT This device will warn you if
somebody is eavesdropping on your line. £6 ref 1130.

ROBOT VOICE KIT Interesting circuit that distorts your voice!
adjustable, answerthephonewith a differentvoice! 12vdc£9ref1131
TELEPHONE BUG KIT Small bug powered by the ‘phone line,
starts transmitting as soon as the phone is picked up! £8 Ref 1135.
3 CHANNEL LIGHT CHASER KIT 800 watts per channel
speed and direction controissupplied with 12 LEDS (you can fittnacs
instead to make kit mains, not supplied) 3-12vdc £17 ref 1026.
12VFLOURESCENT LAMP DRIVER KIT Lightup 4 foottubes
from your car battery! 9v 2a transformer also required £8 ref 1069.
VOX SWITCH KIT Sound activated switchideal for makingbugging
tape recorders etc. adjustable sensitivity. £8 ref 1073.

Check out our

WEB SITE

http://www.pavillon.co.uk/bull-electrical

PREAMP MDXER KIT 3 input mono mixer, sep bass and treble
controls plus individual levei controls, 18vdc, inputsens 100mA £15
ref 1052.

METAL DETECTOR KIT Range 15-20cm, complete with case,
9vdc. £8 ref 1022

SOUND EFFECTS GENERATOR KIT Produces soundsranging
from bird chips 1o sirens. Complete with speaker, add sound effects
to your projects for just £9 ref 1045

16 WATT FM TRANSMITTER (BUILT) 4 stage high power,
preamp required 12-18vdc. can use ground plane, yagi of open
dipole. £69 ref 1021

HUMIDITY METER KIT Builds into a precision LCD humidity
meter, 9ic design, pcb, Icd display and all components included £29
PC TMER KIT Four channel output controlled by your PC, will
switch high current mains with relays (supplied). Software supplied
s0 you can program the channels to do what you want whenever you
want. Mini system cc tion is 286, VGA. 4.1,640k. senal

'SOMB OP OUR PRODUCTS MAY BE U'NL!(}:NSABLE IN THE UK

e 01273! 03500

FAX 01273 323977

port. hard drive with min 100k free. £24.99

DIVINING RODS Expensive technology cannot challenge the foot
proof artof water divining, passeddown from generationtogeneraton.
Seeingis believing Use in the home, garden, countryside or deser,
it's divinely simple! £4.99 a pair ref E/3.

HUGE BUBBLE MAKING KIT Youll be amazed at the the size
of the bubbles you can acheive with this bubble making kit. Once you
have gotthe knackitis possible to make bubbles of up to 40 feetlong.
£11.99 ref EA.

FM CORDLESSMICROPHONE This unitls an FMbroadcasting
station in . 3 or 1 with electret condenser
mic+fetamp design resulfinmaxmum sensitivity andbroad frequency
response. 90-105mhz, 50-1500hz, 500 foot range in open country!
PP3 battery required. £15.00 ref 15P42A

MAGNETIC MARBLES They havebeen around for a number of
years butstill give rise to cunosity and amazement. Apack of t2isjust
£3.99 ref GIR20

STETHOSCOPES A fully functioning stethoscope for all those
intricate projects Enables you to listen to motors, pipes, heartbeats,
walls, Insects etc. £6 ref MARGPS6.

NICKEL PLATING KIT Profesional electroplating kit that wil
transform rusting parts into showpieces in 3 hours! Will plate onto
steel, iron,bronze, gunmetal,copper, welded silver salderedorbrazed
Joints. Kitincludes enoughtoplate 1,000 sqinches. You will alsoneed
a 12v supply. a container and 2 12v light bulbs. £39.99 ref NiK39.
Minature adjustable timers, 4 pole c/o output JA 240v,
HY1230S, 12vDC adjustable from 0-30 secs. £4.99
HY1260M, 12vDC adjustable from 0-60 mins. £4.99
HY2405S, 240v adjustable from 0-5 secs. £4 99
HY24060m, 240v adjustable from 0-60 mins. £6.99
BUGGING TAPE RECORDER Small voice activated recorder,
uses micro cassetiecomplete with headphones £28.99refMAR29P1.
POWER SUPPLY ftully cased with mains and ofp leads 17v DC
900mA output. Bargain pnce £5.99 ref MAGEP9

9v DC POWER SUPPLY Standard plugintype 150ma 9v DCwith
lead and DC power plug. pnce for two is £2.99 ref AUG3P4.
COMPOSITE VIDEO KIT. Converts composite video Into sepa-
rate H sync, V sync, and video. 12v DC. £8.00 REF: MAGS8P2.
FUTURE PC POWER SUPPLIES These are 295x135x60mm,
4 dnve connectors 1 mother board connector. t50watt, 12v fan, iec
inlet and on/off swiich. £12 Ref EF6.

VENUS FLY TRAP KIT Grow your own carnivorousplantwith this
simple kit £3 ref EF34

6"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. Bargain pnce Just £5.99 ea REF MAG6EP12.

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAGS5P 13 1deal for expenmenters! 30 m for £12.99 ref MAG13P1
ROCK LIGHTS Unusual things these. two pieces of rock that glow
when rubbed together! belived to cause raint£3 a pair Ref EF29

3" by 1 AMORPHOUS SOLAR PANELS 14.5v. 700mA 10
watts, aluminium frame, screw terminals, £44.95 ref MAGA5.
ELECTRONIC ACCUPUNCTURE KIT Buildsintoan electronic
version instead of needlest good to expenment with. £7 ref 7P30
SHOCKING COIL KIT Build thes little battery operated device into
all sorts of things. also gets worms out of the ground! £7 ref 7P36
FLYING PARROTS Easily assembled kit that builds a parrot that
actually flaps its wings and flies! 50 m range £6 ref EF2.

HIGH POWER CATAPULTS Hinged am brace for stability,
tempered steel yoke, super strength latex power bands. Departure
speed ofammunition[sin excess of 200miles per hour! Range ofover
200 metres! £7.99 ref R/

BALLON MANUFACTURING KIT Bntish made, smati blob
blowsinto alarge, longlastingballoon, hours offun!£3.99 ref GVE99R
9-0-9V 4A TRANSFORMERS, chassis mount. £7 ref LOT19A
2.6 KILOWATT INVERTERS, Packed with batteries etc
but as they weigh about 100kg CALLERS ONLY! £120.
MEGA LED DISPLAYS Build your seifa clock or something with
thesemega 7 seg displays 55mm high, 38mm wide 5 ona pcb for just
£4.99 ref LOT16 or a bumper pack of 50 displays for just £29 ref
toT17.

CLEARANCE SECTION, MINIMUM ORDER
£15, NO TECHNICAL DETAILS AVAILABLE,

NO RETURNS, TRADE WELCOME.

2000 RESISTORS ON A REEL (SAME VALUE) 99P REF BAR340
AT LEAST 200 CAPACITORS (SAME VALUE 99P REF BAR342
INFRA RED REMOTE CONTROLS JUST 99P REF BAR333
CIRCUITBREAKERS, OURCHOICE TOCLEAR 99P REFBAR335
MICROWAVE CONTROL PANELS TO CLEAR €2 REF BAR 329
2TUBES OF CHIPS(2 TYPES OUR CHOICE) 90P REF BAR305
LOTTERY PREDICTOR MACHINE! JUST £1.50 REF BAR313
HELLAL/ROVER ELECTRIC H/ILAMP LEVELLER€2 REF BAR311
SINCLAIR C5 18" TYRES TO CLEAR AT JUST 75P REF BAR318
LARGE MAINS MOTORS (NEW) TO CLEAR AT 75P REF BAR310
MODEMS ETC FOR STRIPPING £2.50 EACH REF BAR324
110V LARGE MOTORS (NEW) TO CLEAR AT 50P REF BAR332
MODULATOR UNITS UNKNOWN SPEC JUST 50P REF BAR323
GX4000 GAMES COSOLES JUST £4 REF BAR320

SMART CASED MEMORY STORAGE DEVICE, LOADS OF BITS
INSIDE, PCB, MOTOR, CASE ETC. BUMPER PACK OF §
COMPLETE UNITS TO CLEAR AT £2 50(FOR 5) REF BAR 330.
2CORE MAINS CABLE 2M LENGTHS PACK OF 4£1 REF BAR337
PC USER/BASIC MANUALS, LOADS OF INFO. £1 REF BAR304
PCB STRIPPERS TO CLEAR AT 2 FOR 99P REF BAR341

3 M 3CORE MAINS CABLE AND 13A PLUG. 60P REF BAR325

WE BUY SURPLUS STOCK

FOR CASH
BUYERS DIRECT LINE 0860 425692
FREE CATALOGUE
100 PAGE CATALOGUE NOW
AVAILABLE, 45P STAMP OR FREE
ON REQUEST WITH ORDER.
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ELECTRONICS
PRINCIPLES 3.0

For Windows 3.1, '95 or NT.

If you are looking for a means of improving
your knowledge of electronics then this is the
software for you.

Electronics Principles 3.0 now contains an extended range
of fully interactive analogue and digital electronics topics,
including the GCSE Electronics software in one package.

12
|
.’,ﬁ':d“, 2 /\/ : ¢
/[ e /\/
151k ?05‘?““
Re RLoad
1k 1k

Signal Source. E mittes Follower Bultes. Load

Formulae.
- Current gain = 150
Emittes Resistor = 1k

Zin =( 150 + 1) * Re
input Impedance = 151k

» The software is completely self-contained. explanatory text
and calculations are laid out in additional Windows.
enabling vou to see the effect of changing component values,
onc-at-a-time within the formulae. Graphics, text and
calculations can be ‘pasted'. in colour into text documents for
a hard copy reference.

Loaded Vout = 7.260V
Load = 10k
A2 N Load =3k19

Vout = Vin = g2
Effect of connecting
a load across R2.

=Vin = R2 Il Load
Vout = Vin AT + (A2 Nl Load]

T means n paraliel.

» Analogue topics. range from simple dc current flow
through a conductor to complex number ac arithmetic.
including bi-polar, FET transistors and Op-Amps. Digital
investigation. from simple logic gates to binary arithmetic
and number conversion using counters and shift registers.

» Two additional EPE publications are recommended to
accompany the software. on which the GCSE topics are
based. Thereby providing the most effective method of study.
practical investigation, supported by additional reading.

Teach-In No. 6, 'Design your own circuits.' by Mike
Tooley £3.45 and Teach-In No. 7, 'A complete electronics
course.' by Alan Winstanley and Keith Dye. £3.95. + £1.50
cach book for UK postage.

V- 50V
A* = 100R
°L° - 500mH
T’ = 100pF
F* = S0Hz
XL = 157R1
XC = 31A82
m=Y 5 IR = 500mA
L IL = 318.3mA
IC = o IC = 1.571A
T I = 1.6486A
=Y I Phase = 68.4502°
Z" = 37806
e = tan-1 ].C"".l.L
. R " XL * XC
X1z =%C + R= = XL - XCP

Teaching Electronics? Our electronics and mathematics
software is currently used in hundreds of UK and overscas
schools & colleges to support GCSE, A level, BTEC, City &
Guilds, Degree level foundation courses and a range of NVQ's
and GNVQ's where students are required to have an
understanding of electronics theory. ‘Copy to Clipboard’
feature enables preparation of lecture overheads in colour.
modify or expand the text to produce your own handouts or
study notes.

-
=2

D

Data Output

E a
* ¢ :
R2
— 1 of 8 Latches. 470R

L il

+ov

K means don't care.
Z' means high impedance state.

Complete package still only £49.95

ELECTRONICS TOOLBOX 3.0

A Windows version of the popular Toolbox Software.
Presents over a hundred commonly used formulae in a way
that makes calculations easier, thus encouraging
experimentation in circuit design. Just sclect the formula.

‘pop' in your values and find the result. Only £19.95.

MATHEMATICS PRINCIPLES 3.0

An easy to use Windows package including GCSE topics.
enabling you to study or revise in what we believe is an
interesting and enjoyable way. There are over one hundred
and fifty mathematics topics with interactive, full colour
graphics. enabling a "learning through doing" approach to
encourage experimentation. As used in many schools

throughout the UK. Only £49.95.

EPT Educational Software, Pump Housc, Lockram Lane, Witham, Essex. UK. CMS8 2BJ. Tel/Fax: 01376 514008.
E-Mail Address, Salesi@eptsoft.demon.co.uk  Web pages http:/Awww.octacon.co.uk/ext/ept/software.htm
For software only add £2 per order for UK post and packing. Make cheques payable to EPT Educational Software.
Switch. Visa and Mastercard orders accepted - please give card number and expiry date.
OVERSEAS ORDERS: Add £2.50 postage for countries in the EEC. Outside EEC add £3.50 for airmail postage.
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LEARN ALL ABOUT ELECTRONICS

The essential
reference work

@ Easy-to-use format

@ Clear and simple layout

@ Comprehensive subject range
@ Regular Supplements

@ Sturdy ring-binder

@ Projects to build

@ Components checklists

@ Extensive data tables

@ Detailed supply information

" ORDER NOW

and geta @ Ready-to-transfer PCBs
FREE SUPPLEMENT i ) )
plus our @ Detailed assembly instructions
30 DAY MONEY BACK X .
GUARANTEE @ Professionally written

ESSENTIAL DATA: Extensive tables on diodes, transistors,
thyristors and triacs, digital and linear i.c.s, microprocessors.
The Manual also has an extensive Glossary, and covers
Safety, Specialist Vocabulary with Abbreviations and
Suppliers. The most comprehensive reference work ever
produced at a price you can afford, the revised edition of
THE MODERN ELECTRONICS MANUAL provides you with
all the essential information you need.

The revised edition of The Modern Electronics
Base Manual contains practical, easy-to-follow
information on the following subjects:

BASIC PRINCIPLES: Symbols, components and their
characteristics, active and passive component circuits, power
supplies, acoustics and electroacoustics, the workshop,
principles of metrology, measuring instruments, digital
electronics, analogue electronics, physics for electronics.

CIRCUITS TO BUILD: From basic principles to circuit-building,
The Modern Electronics Manual and its Supplements describe
how to assemble radios, loudspeakers, amplifiers, car projects,
computer interfaces, measuring instruments, workshop
equipment, security systems, etc.

Guaranter wossssossnssonssy

Our 30 day money back guarantce gives you complete peace
of mind. If you are not entirely happy with the Manual. for
whatever reason, simply return it to us in good condition within
30 days and we will make a full refund of your payment - no
small print and no questions asked.

(Overseas buvers do have to pay the postage charge)
N NN N NN NN N N NN SN NN NSNS NN AN NS NNV NN NN NN S

OVER 1,000 A4 loose leaf pages in a sturdy ring binder all for
just £39.95 plus £5.50 post and packing. Regular Supplements
continuously extend the Manual with new material, each
Supplement contains approximately 160 pages of information.
These are sent about five times a year and cost £23.50 plus
£2.50 p&p. You can of course return any Supplement (within 10
days) or cancel the Supplements at any time.

NANRNNINENENT SN NIV NINING AN

L3

Wimborne Publishing Ltd., Dept. Y8
Allen House, East Borough,
Wimborne,

Dorset BH21 1PF

Tel: 01202 881749 Fax: 01202 841692

A A A A 2 A aalatat ataN

At At At ol A A A A A 2

r---------------------------------------------------

: P L EAS E send me THE MODERN ELECTRONICS MANUAL ORDER FORM

plus a FREE SUPPLEMENT.
1 | enclose payment of £45.45. | shall also receive the appropriate supplements Simply complete and return the order form with
your payment to the following address:

1 several times a year. These are billed separately and can be discontinued at any e Publishing Ltd, Dept. Y8
) . . e imborne Pu , :
1 time. Should | decide not to keep the Manual | will retum it to you within 30 Alfen House, East Borough, Wimborne,

: days for a full refund. Dorset BH21 1PF

[ |

5 FULL NAME

g [PLEASE PRT) OVERSEAS ORDERS: A overseas orders must be
prepaid and are supplied under a money-back guarantee of satis-

B ADDRESS..........coetieieiiiereiiieceerierererirererareisesesesessnnnnsssnssesessrsresnnsnsrsnmsnne faction. If you are not entirely happy with the Manual retum it

[ ] within a month for a refund of the purchase price fyou do have to

] pay the overseas postage). SEND £39.95 PLUS THE POSTAGE

.............................................................................................................. SHOWN BELOW:

' EIRE, SCOTTISH HIGHLANDS and UK ISLANDS £11

B e e POSTCODE ..............ccoeervrrennnee EUROPE (E.E.C. Countries) _ AIR MAIL ONLY £20

1 EUROPE {non E.E.C.) SURFACE MAIL £20, AIR MAIL £26
U.SA & CANADA SURFACE MAIL £25, AIR MAIL £32

B SIGNATURE. ..........ccveeererrrrerieeraesesresestsssessassssssssssssssessessessressasssssseesae TR SURFACE MAL £31, AR MAL £33
REST OF WORLD SURFACE MAIL £25, AIR MAIL £44

] E] 1 enclose cheque/PO payabie to Wimborne Publishing Ltd.

[] E] Please charge my Visa/Mastercard/Access
[ |
BCard NO. ........cccoeviririircrcerreercc e eseaneeans Card Ex. Date

Note surface mail can take over 10 weels to some parts of the
world. Each manual weighs about 4kg including the free supplement
when packed.

All payments must be made in £'s Sterling payable to Wimbome
Publishing Ltd. We accept Mastercard {Access) and Visa credit cards.

L---------------------------------------------------J
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GENT.

ELECTRONICS

135 Hunter Street
Burton-on-Trent

Staffs. DE14 2ST
LTD

= 5

Tel 01283 565435 Fax 546932

All Prices
include VA.T.
Add £3.00 per

EE170 order p &p

MAIL ORDER ONLY @ CALLERS BY APPOINTMENT

EPE MICROCONTROLLER

PI. TREASURE HUNTER!

! The latest MAGENTA DESIGN — ‘highly
stable & sensitive - with MC control ¥
1 of all timing functions and advanced I
1 pulse separation techniques. 1

1 @ New circuit design 1994 1
1 @ High stability ]
1  drift cancelling ]
1 @ Easy to build 1
| &use 1
1 ® No ground 1
1 effect, works 1
i in seawater 1
1 ® Detects gold, |
1 silver, ferrous & |
1 ‘ non-ferrous 1
i g metals 1
1 @ Efficient quartz controlled 1

microcontroller pulse generation. I
i @® Full kit with headphones & all i

hardware !
LKIT 847 o £63:95

DIGITAL LCD THERMOSTAT

A versatile thermostat using a thermistor probe
and having an l.c.d. display. MIN/MAX memories,
~10 to 110 degrees celsius, or can be set to
read in Fahrenheit. Individually settable upper and
lower switching temperatures allow close control,
or aiternatively allow a wide ‘dead band’ to be set
which can result in substantial energy savings when
used with domestic hot water systems. Ideal for
greenhouse ventilation or heating control, aquaria,
home brewing, etc. Mains powered, 10A SPCO
relay output. Punched and printed case.

KIT841.....c.ooveeeennn. £29.95
PORTABLE ULTRASONIC .
PEsT SCARER

A powerful 23kHz ultrasound generator in a com-
pact hand-held case. MOSFET output drives a
special sealed transducer with intense pulses via
a special tuned transformer. Sweeping frequency
output is designed to give maximum output with-
out any special setting up.

KIT842..........0eveveneee. £22.56
DIGITAL CAPACITANCE
METER

A really professional looking project. Kit is sup-
plied with a punched and printed front panel,
case, p.c.b. and all components. Quartz con-
trolled accuracy of 1%. Large clear 5 digit display
and high speed operation. Ideal for beginners -
as the pf, hF and pF ranges give clear un-
ambiguous read out of marked and unmarked
capacitors from a few pF up to thousands of uF.

ACOUSTIC PROBE

A very popular project which picks up vibrations
by means of a contact probe and passes them on

1 WINDICATOR

A novel wind speed indicator with LED read-out. Kit comes

I complete with sensor cups, and weatherproof sensing

head. Mainspower unit £5.99 extra.

KIT 856...0cuieiuiiaiiniencaniareniinrensnsinsans £28.00

BUCCANEER 1.B.
METAL DETECTOR

An Induction Balance (I.B.} detector with
audible output. Providing good
sensititivy and easy construction,
COMPLETE KIT - INCLUDES ALL
HARDWARE, HANDLE, SEARCH
HEAD, PCB etc.

CIRCUIT REJECTS IRON

WHILST PICKING UP GOLD,
SILVER, COPPER etc.

A SOLID RELIABLE DESIGN.

KIT 719, e e £54.99

1000V & 500V INSULATION
TESTER

Superb new design. Regulated
output, efficient circuit. Dual-
scale meter, compact case.
Reads up to 200 Megohms.

Kit includes wound coil, cut-out
case, meter scale, PCB & ALL
components.

KIT848................... £32.95

FSPACEWRITER

1 An innovative and exciting

J project. Wave the wand through
the air and your message appears.
Programmable to hold any message

1 up to 16 digits long. Comes pre-loaded
with “MERRY XMAS". Kit includes

§ PCB, all components & tube +

I instructions for message loading.

RIT 849, £16.99
12V EPROM ERASER

A safe low cost eraser for up to 4 EPROMS at a time
in less than 20 minutes. Operates from a 12V supply
{400mA). Used extensively for mobile work - up-
dating equipment in the field etc. Also in educa-
tional situations where mains supplies are not al-
lowed. Safety interlock prevents contact with UV.

KIT 790...c..ccccicciisencneee £28.51

MOSFET 25V 2.5A
POWER SUPPLY

High performance design has made this one of
our classic kits. Two panel meters indicate Volts
and Amps. Variable from 0-25 Volts and current
limit controt from 0-2-5A. Rugged power MOS-
FET output stage. Toroidal mains transformer.

KIT 769....ccccceiiiinninnns £56.82
INSULATION TESTER

A reliable and neat electronic tester which checks
insulation resistance of wiring and appliances
etc., at 500 Volts. The unit is battery powered,
simple and safe to operate. Leakage resistance of
up to 100 Megohms can be read easily. A very
popular college project.

KIT444.................... £22.37

MOSFET Mkll VARIABLE BENCH
POWER SUPPLY 0-25V 2-5A.

Based on our Mkl design and
preserving all the features,
but now with switching
pre-regulator for much higher
efficiency. Panel meters indi-
cate Volts and Amps. Fully
variable down to zero.
Toroidal mains transformer.
Kit includes punched and
printed case and all parts. As
featured in April 1994 EPE. An
essential piece of equipment.

KIT 845............... £64.95
ULTRASONIC PEsT SCARER

Keep pets/pests away from newly
sown areas, fruit, vegetable and
flower beds, children’s play areas,
patios etc. This project produces
intense pulses of ultrasound
which deter visiting animals.

@ KIT INCLUDES ALL
COMPONENTS, PCB & CASE
@ EFFICIENT 100V

DIGITAL COMBINATION LOCK .

Digital lock with 12 key keypad. Entering a four
digit code operates a 250V 16A relay. A special
anti-tamper circuit permits the relay board to be
mounted remotely. Ideal car immobiliser, operates
from 12V. Drilled case, brushed aluminium keypad.

KIT 840......ccieiccriranee £19.86

E.E. TREASURE HUNTER
Pl. METAL DETECTOR
MKI

Magenta's highly
developed &
acclaimed design.
Quartz crystal

controlled circuit
MOSFET coil drive.

D.C. coupled

amplification.

e e

fper @ KIT INC.
Sasveh coil HEADPHONES
@ EFFICIENT
CMOS DESIGN
® POWERFUL COIL

DRIVE

@ DETECTS FERROUS AND
NON-FERROUS METAL - GOLD,

1o a pair of headphones or an amplifier. Sounds TRANSDUCER OUTPUT ® UP TO 4 METRES SILVER, COPPER ETC.

f 5 hes, h 1l

(rougn walls can be ampliied and reard cieorty @ COMPLETELY INAUDIBLE  RANGE @ 190mm SEARCH COIL

e ot mechanics, instrument engineers, and  TQ HUMANS @ LOW CURRENT DRAIN @ NO ‘GROUND EFFECT’

KIT 740.........cccevvenennnn.. £19.98 KIT 812, eereree st eeevn s ameeeans £14.81 KIT 815.cciiiiiiircieeninen. £45.95
DOLBY PRO-LOGIC DECODER DC Motor/Gearboxes

Experience the delight of SURROUND SOUND in your own
home. This project brings full Genuine PRO-LOGIC surround
sound to you at a fantastic price. The circuit meets all *Dolby

specifications, with “Stereo”,
described in this booklet.

seterrm e EON STV

For minimum

audio.

‘DOLBY and the double D symbolare tradi rks.

586

except for the case and power transformer. it includes the switches,
sockets, and pots, and is ideal for building into a custom set-up with
pre-amp and power-amp modules, where power is available.

The alternative “Full Kit” gives the.best value option. With a printed
front panel, punched rear panel, power transformer and mains lead and black brushed
aluminium knobs. This kit produces a complete stand-alone decoder that can be used with any

[ X ]J[ooLey suarouno |
LOGIC

PRO -
“3-Stereo” and “Surround Sound” selections. Exactly as

QOur Popular and Versatile DC motor/Gearbox
sets. Ideal for Models, Robots, Buggies

etc. 1-5 to 4-5V Multi ratio gearbox

gives wide range of speeds. <,

LARGE TYPE - MGL £6.95
SMALL — MGS - £4.77

cost the “Short Form Kit" is ideal. This is complete

Short Form KIT, Kit Ref: 858 £99. 00
Kit with case and transformer, Klt Ref: 869 £124.99

Stepping Motors

MD38...Mini 48 step...£8.65 m
MD35...5td 48 step...£12.98 &)
MD200...200 step...£16.80
MD24...Large 200 step...£22.95

Everyday Practical Electronics, August 1996



DEVELOPMENT
TRAINING SYSTEM

% WITH OPERATING

PIC .

PIC

PIC 16C84
DISPLAY

YOUR KEY 7 CODE ASSENBLER | ncwons | DRIVER

TO ANOTHER DS £9 VAT | USES PIC16C84 to
NEW AGE OF B ) ———= +80pts | drive a 2 LINE x 16
ELECTRONICS ' RUNS WITH ANY PC | | CD Display.

PICs are being used P%vzv\EZtSzggr';% ﬁ/'nother NSEW F;.ICdprqjﬁctérom
they allow complicated jobs _£899 | e andard 2 line x 16
to be done with a single chip. .»pc LEADS character display, PIC16C84,
é'A;“s.8?;;.':c%z":bbga?a%azfz}'rezg e s
Saving time, space, power, and MONEY s wAY £7.00 | Full display data and program

service code is upplied. Ideal

HOW DO | START WITH PICs?
STEP 1 - Buy the PIC-DATS
Development & Training System
STEP 2 - Follow May & June ‘95 EPE
Series - showing how to program
for practical applications
STEP 3 - Start writing and testing
your own programs

PIC PROJECT - LIGHT CONTROLLER

provided and there is a 4x3 matrix keypad. (Less case).

DEVELOPMENT SYSTEM (NO SOFTWARE)

A real-world application for a PIC microchip. This project can be
made to do just what you chose by writing your own software. It
can be programmed to work as a 4-Channel Light Chaser or a
simpie controller for domestic lighting. Zero volt crossing signal is

Kt 855 e e s im0 £35.95

development base for meters,
terminals, calculators,
counters, timers etc. Just
waiting for your application.

SIMPLE PIC16C84
PROGRAMMER

Based on the design in February ‘96 EPE.
Magenta have made a proper PCB for this
circuit and a full kit of parts.

The PCB eliminates the risk of layout errors.
Additional contact points are provided to allow
connection to RA and unused RB pins when
testing programs.

Kit includes 1 - PIC16C84 chip, lead, connector
and all software.

KIT Ref. 860......... £17.99
6800 DEVELOPMENT AND
TRAINING SYSTEM

Never before at this price! Our own 68000
board kit. Used all over the world in
schools and universities. Double Eurocard
PCB with RAM, ROM, and !/O. Full featured
MONITOR and LINE BY LINE ASSEMBLER
ON BOARD. Just needs power, and a serial
link to your PC. Supplied with full data and
applications course. Use to ;

learn, or as a stand-alone _
computer board.

£55.00!

Kit Ref 601

Programmer Kit — with software disk, lead,
connector and PIC16C84 chip, including PCB.

] () 2 5y S-S GS——————— £12.99
Power Supply Unit 12V-14V................. £3.99
Extra PIC16C84 ChipsS.......ccccuviieeennen... £7.36

We have noticed a number of customers buying the PIC 16C84
Programmer and Kit 855. This is an ideal combination. Kit 855
allows Mains Power to be controlied safely using a PIC16C84.
Experiment with chaser patterns and dimming using phase control.
Special kit with all components and blank PIC16C84 and reprints.

Kit 855/16C84... ... e £39.95

BAT
DETECTOR

An excellent circuit which )
reduces ultrasound frequencies
between 20 and 100 kHz to the normal
(human) audible range. Operating rather
like a radio receiver the circuit allows the
listener to tune-in to the ultrasonic
frequencies of interest. Listening to Bats
is fascinating, and it is possible to
identify various different types using this
project. Other uses have been found in
industry for vibration monitoring etc.

KIT 814 covviiviiiriinnnn, £21.44

Mini-Lab & Micro Lab
Electronics Teach-In 7

As featured in EPE and now published as Teach-In 7. All parts
are supplied by Magenta. Teach-In 7 is £3.95 from us or EPE
Full Mini Lab Kit — £119.95 - Power supply extra - £22.55
Full Micro Lab Kit — £155.95 Built Micro Lab — £189.95

GENT

Tel: 01283 565435 Fax: 01283 546932

All prices include VAT. Add £3.00 p&p.
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4000 Series 74HC Series ;4[[22% 28'25
4000 £0.17 741C00  £0.20 74 .58
4001 €0.18 74HCO2 £021 J4LS5!  £0.24
4002 £0.17 74HCO3 £021 74LS73  £0.40
4006 £0.40 74HCO4 €0.18 74LS74  £0.32
4007 €0.18 74HCO8 £0.21  74LS75  £0.30
4008 £023 74HCIO £0.16 74LS76  £025
4009 £0.19 T4HCII £0.20 74LS83  £03)
4010 £023 74HCl4 £0.22 74LS85  £035
4011 £020 74HC20 £028 74LS86  £0.20
4012 £016 74HC27 £0.06 74LS90  £0.48
4013 €0.19 74HC30 £022 74LS92  £035
1014 €030 74HC32 €021 74LS93  £0.42
4015 £024 7411C42 £025 74LS107 £0.23
4016 £030 74HC73 €040 74LSI09 £0.21
4017 £031 74HC74 £023 74LSII12 £024
4018 £027 74HC75 €040 T4LSII3 £021
4019 £048 74HC76 £020 74LSI14 £0.2]
4020 £031 T74HC8S £024  T4LSI22 £0.31
4021 £031 74HC86 £022 74LSI23 £03]
4022 £0.32 T74HCI07 £0.40 74LSI25 £0.27
4023 £0.16 714HC123 €033  T4LS126  £0.25
4024 £032 74HCI25 £024 74LS132 £0.21
4025 £015 74HCI26 £046 74LS133 £0.36
4026 £0.78 74HCI32 £037 74LSI36 £0.23
4027 £025 74HCI33 £029 74LSI38 £0.40
4028 €0.34 74HCI38 £025 74LSI139 £0.25
4029 £0.40 74HCI39 €031  74LSI45  £0.56
4030 £0.17 74HCIS| €033  74LS147 £1.26
4031 £0.70 74HCIS3 £027 T4LS148 £0.64
4033 £0.56 74HC154 £085 74LSI5| £0.25
4034 £1.24 741ICI57 €040 T4LSi53 £025
4035 €031 74HCI58 £023  74LSI54  £0.70
4040 £0.38 74HCI60 £0.64 T4LS15S  £0.25
4041 £031 74HC161 £0.28 74LSI56 £0.36
4042 £022 741C162 £045 TALSIST £0.22
4043 £0.28 74HCI63 €0.27 T4LSISR £0.2]
4044 £035 74HCi64 £035 74LS160 £0.48
4046 £052 74HClés £0.35 74LSI6l  £032
4047 £048 741IC173 £038 74LSI62 £0.44
4048 £028 74HCI74 £0.27 74LSI63 £0.32
4049 £022 74HCI7S £035 74LSI64  £024
4050 £026 74HC192 €0.72 74LSI65 £0.48
4051 £043 74HCI9S £032 74LSI70 £0.30
4052 £032 74HC240 €037 74LS173 £0.24
4053 €040 74HC241 £037 74LSI7T4 £0.24
4054 €0.56 74HC243 £048 74LSI75 £0.24
4055 €034 7411C244 £0.42 74LS190 £0.60
4060 £048 T4HC245 £046 T4LSI9I £0.24
4063 £0.29 T4HC251 €025 74LSI9T £0.
4066 €022 74HC253 £025 74LS193 £0.24
4067 £220 74HC257 £0.25 74LSI95 £024
4068 £016 74HC259 €0.57 74LS196 £0.24
4069 £020 74HC273 £0.35 74LS197 £024
4070 £026 74HC299 €064 74LS221  £0.
4071 £022 T74HC356 £045 T74LS240 £0.32
4072 €017 74HC365 £0.34 7415241 £0.32
4073 £0.17 T4HC367 £025 74LS242 £0.32
4075 £0.17 T7411C368 £0.25 74LS243 £0.30
4076 £030 T4HC373 €035 74LS244 £032
1077 £028 741IC374 £0.40 74LS245 £0.60
4078 £020 74HC390 £0.52 74LS247 £032
4081 £023 7411C393 €038 74LS251 £0.24
4082 £021 74HC423 £037 74LS257 £0.24
4085 £028 T4HCSS3 £0.42  74LS258 £0.24
4086 £026 74HC563 £0.48 74LS266  £0.14
4089 £0.55 74HC564 €048 74LS273 £0.32
4093 £022 74HC573 £0.43  74LS279 £0.25
4093 €031 74HC57a £045 74LS365 £0.21
4095 £0.56 74HC640 £0.73  74LS367 £021
4097 £120 74HC688 £0.64  14LS368 £0.21
4098 £048 74HC4002 £0.31  74LS373 £03
4099 £038 74HC4017 £0.64 74LS374 £034
4502 £038 74HC4020 £0.36  74LS375 £034
4503 £040 74HC4040 €045  T4LS377 £0.32
4508 £1.40 741C4049 €025  74LS378  £0.62
4510 £036 7411C4050 £025  74LS390 £0.25
4511 £038 74HC4060 £0.44  74LS393 £0.24
4512 £032 741C4075 £0.27  74LS395  £0.26
4514 £0.77 741IC4078 £0.32  74LS399 £0.62
4515 £0.09 741IC4511 £0.64  74LS670  £0.69
4516 £0.44 7411C4514 £0.84 Linear ICs
4518 £044 741IC4538 £0.41  AD324AD £23.04
4520 £043 7411C4543 £090 ADS4BIN  £1.62
4521 £0.62 74LS Series ADSI0JI - £5.40
4526 £0.40 74LS00 £020 ADSR2AN £4.52
4527 £040 74LSOI  £0.14 ADS95AQ £14.64
4528 £040 74LS02 £029 ADO20AN £9.88
4529 £0.44 74LS03  £0.29 ADG62SIN  £16.20
4532 £032 74LS04 £02i ADO33IN £8.25
4534 £248 74LS05 £0.14 ADGARIN  £2.57
4536 £l 741507 £032 AD652AQ £14388
4538 £037 74LS08 £023 ADG65S4IN  £725
454 £033 74LS09 £0.14 ADGIBAP £232R
4543 £049 74LSI0 £0.14 AD7OIN  £2.36
4555 €032 74LS11  £0.17 AD708IN £5.69
4556 £040 74LS12  £0.14 ADIILN  £1.51
4560 €108 74LS13  £029 AD7I2IN  £238
4566 £196 74LS14 €021 ADI36IN £875
4572 £025 74LSIS £0.14 ADTISIN £594
4584 £024 741520 £0.16 ADT97AN £8.69
4585 £047 74LS21 £0.14 ADSIIN  £6.73
4724 £070 74LS22 £0.14 ADSBI2AN £632
40106  £037 74LS26 £0.14 ADBI3AN £88|
40109 £058 74LS27 £0.14 ADBI7AN £3.85
40163  £046 74LS30 £0.20 ADR20AN 324
40174  £046 741S32 021 ADS22AN £5.20
40175 [0.36 74LS37  £0.14 ADB26AN £5.33
40193  £060 74LS38 £0.19 ADB29IN = £6.41
741540 £0.14 AD830AN £6.14

ADR4TIN £5.71
AD9696KN  £7.73
ADEL2020AN £5.06
ADM222AH  £3.55
ADM232AAN £3.55
ADMJ85IN  £2.97
ADMG690AN  £5.13
ADMG69IAN  £6.48
ADM695AN  £6.48
ADM699AN  £3.58
AMPO4FP £10.94
BUF04GP £8.56
CAT4ICE £0.26
CAT47CE £0.39
A3 £0.37
CA3059 £1.16
CA3080E £0.73
CA3I130E £0.98
CA3I40E £0.51
CA3I89E £1.22
CAJ3240E £1.12
DG211CJ £1.55
DG212C) £1.55
DG411D) £3.11
DG412D) £4.19
EL2020CN £4.99
EL2030C N £5.67
ICL7106 £2.80
ICL76IIDCPA £1.06
ICL7621 £1.70
ICL8038 £5.25
ICM7555 £0.36
ICM7556 £0.98
L165V £2.63
L272M £1.89
L29 £6.37
L298 £6.99
LF347N £0.46
LF35IN £0.43
LF353N £0.42
LF356 £0.84
LM301A £0.25
LM308N £0.58
LM3IIN-8 £0.32
LM318 £0.98
LM3I9N-14  £0.96
M324 £0.30
LM3357 £1.52
LM339N £0.24
LM348N £0.31
LM358N £0.27
LM377 £2.57
LM3BON-14 £1.12
LM38IN £2.64
LM386 £0.79
LM392N £0.79
LM393N £0.21
LM709T £0.79
LM733 £1.04
LM748CN-8  £0.37
LMs79CP £3.38
LM1458 £0.37
LNI88I £3.92
LM2917N8  £3.10
LM3900N £0.72
LM3909N £1.76
LM3911 £2.56
LM3914 £230
LM39i5 £2.70
LM 3600 £1.66
LMC660CN  £2.16
LMC6032IN  £1.55
LMC6042IN  £1.82
LP31IN £0.74
LP324N £0.67
LP339N £0.73
MAX202CPE £2.97
MAX208CNG £6.99
MAX220CPE £5.06
MAX222CPE £5.06
MAX232CPE £2.16
MAX238CNG £6.88
MAX242CPE £5.51
MAX63|1ACP £4.99
MAX635ACP £4.99
MC1488 £0.39
MC 1489 £0.39
MC3302 £0.56
MC3340pP £1.60
MC4558P 0.36
V500! .63
MV601DP £297
NES531 £1.47
NES555N £0.25
NES5S6N £0.36
NES65 £1.
NES66N £0.
NES67N £0.39
NES7IN £247
NES592 £0.62
NES532N £0.80
NE5534N £0.64
OPO7 £1.42
OP27CN £2.90
OP77GP £236
P0G £3.11
OP9TFP £243
OP113GP £3.
orP176GP £2.09
oP177GP £1.89
OP183GP £344
0OP200GP £5.60
OP213FP £5.20
0P275GP £2.57
0opP282GP £2.27
0OP283GP £5.20
OP2 £5.40
0Pr295GpP £4.73
0OP297GP £5.74
4 £11.81
0P467GP £13.74
OP495GP £8.69
PMI012GP  £5.20
RC4136 £1.
SAA 1027 £4.46
S$SG3524N £1.08
S$G3543 £6.88
SL486 £4.12
SL490 £3.04
SSM2017P £3.38
SSM2131P £4.19
SSM2141p £4.21
SSM2142P £6.40
SSM2143P £3.78
TBAI20S £0.90

TBAR0OD £0.70
TBAS8I0S £0.64
TBAS20M £0.39
TDA1024 £1.49
TDAL170S £2.48
TDA2002 £1.04
TDA2004 £3.11
TDA2030 £1.18
TDA2050V ~ £3.98
TEASII5 £3.11
TLO6ICP £0.35
TLO62CP £0.
TLO64CN £0.72
TLO7ICP £0.48
TLOT2CP £0.50
TLO74CN £0.50
TLO8I £0.33
TLO82CP £0.54
TLOB4CN £0.50
L494CN £1.49
TL7705ACP  £1.62
TLC271 £0.54
TLC272 £0.88
TMPOIFP £5.60
ULN2003 £0.52
ULN2004A  £0.48
ULN2608 £1.20
ULN2803 £0.90
ZNIO9CE £1.89
ZN414Z £1.16
ZN4|16E £1.99
ZN1034E £3.11
EPROM’s
2716 £4.61
2732 £4.84
2764-25 £4.20
27C64-25 £3.44
27C010 £5.74
27128-20 £4.08
27C128-20  £4.08
27256-20 £4.85
27C256-20 £3.68
7C512 42
RAM
4164-15 £1.78
6116-10 £1.53
6264-10 £3.16
41256-10 £2.80
62256-10 £5.30
511000-8 £8.54
514256-8 £6.88

A/D Converters
Data Al.qulsnlun
AD420A £25.38
ADSS7JN £8.75
ADS74AIN £18.48
AD767TIN  £20.88
AD775JN  £18.48
AD7226KN  £25.69
AD7528IN  £8.63
AD7545AKN £14.04
AD7581JN  £25.80
AD7828KN  £20.33
ADT7845IN  £14.04
ICL7109CPL £7.75
TLC5491P  £3.51

ZN425E £5.94
ZN426E £3.13
ZN427E £8.78
ZNA28E £5.94
ZN439E8 £7.13
ZN448E £7.02
Voltage
Regulators
7805 £0.44
7808 £0.50
7812 £038
7815 £0.38
7905 £0.40
912 £0.30
7915 £0.38
7924 £0.38
78L05 £0.26
78L08 £0.23
78LI12 £0.23
78LIS £0.24
78124 £0.39
79L05 £0.28
9LI12 £0.23
M9L15 £0.28
79024 £0.30
ADMG666AN  £3.44
L200CY £1.24
L296 £8.13
L387A £3.24
LM2940CT  £2.30
EM317T £0.58
LM323K £2.84
LM334Z £1.35
LM338K £5.52
723 £0.29
LP2950CZ £297
REFOICP £3.44
REF02CP £4.66
REF12Z £1.28
REFI95GP  £4.72
REF25Z £1.24
REF50Z £1.22
TL431CP £0.45
ZN423 £1.55
ZN458B £1.89
Diodes
IN9I14 £0.06
IN9I6 £0.06
1N4001 £0.06
1N4002 £0.07
1N4003 £0.07
1N4004 £0.07
1N4005 £0.07
IN4006 £0.08
IN4007 £0.08
IN4148 £0.05
IN4149 £0.06
IN5400 £0.09
IN5401 £0.09
1N5402 £0.10
IN5404 £0.11
IN5406 £0.12
IN5407 £0.14
IN5408 £0.15
BA 57 £0.10
BA 158 £0.10
BA159 £0.10
BY 26 £0.33
BY127 £0.18

BY133 £0.10 ACIS8  £0.48  BC348B £0.14 BFIR0  £0.31
A47 £028 ACYI7 £384  BC357 €025 BFI82  £03I
0A%0 £007 ADI49  £167  BC393 €073 BFI®S  £0.38
0A9i £0.10 ADI6l  £092  BC414C €013 BFI94  £03I
OAZ(}O £056 ADI62  £092  BC44l  £040 BFI94B  £0.19
0A202 £029 BCIO7  £0.16  BC461  £040 BFI195  £0.19
Zeners 2.7 10 33v BCIO7B  £0.17  BC463  £0.29 F244  £035
400mW 008 BCIOR  £0.14  BC478  £032 BF244B  £0.40
1.3W f004  BCIORA (014  BC470  £033  BEM4C 1035
Bridge Rectifiers BCIOSC  £0.16  BC490  £024 BF257  £0.33
WO005 T.5A SOV £0.19 BC109  £0.17  BCS16  £022 BF259  £033
W™ I5A200V£020 BCIO9C £0.19  BC517  £020 BF337  £0.40
WO+ 1.5A400V£022 BCII4  £041  BC527 €020 BF355  £0.38
W06 1.5A 600V £022 BCIi5S  £04l BC528  £020 BF423 €013
W08 1.5A 800V €027 BCII6 €041  BC537  £0.20 BF45! £0.19
WOI0 I 5A IkV £024 BCII8  £0.41 BC546B  £0.08 BF459  £0.3
BR32 3JA 200V €036 BCI32  £0.36 BC546C £0.08 BF469  £0.36
BR34 3A 400V £040 BCI34  £036  BC547B  £0.09 BFX29  £0.29
BR36 3A 600V £033 BCI35  £036  BC547C £009 BFX84 €031
BR62 6A 200V £0.70 BCI40  £0.25  BC548C £0.08 BFX85  £0.32
BR63 6A 800V £059 BCI4l  £027 54 £0.10 BFYSO €030
1004 10A 400V £1.39 BCI42  £031  BC350C  £0.10 BFYSl  £025
2502 25A 200V £1.68 BCI43  £034  BC556A £0.08 BFY52  £028
2506 25A 600V £1.80 BCI49  £021  BC557B  £0.08 BSI07  £02I
Thyristors BCIS4  £036  BCSSIC €008 BSI70  £023
POID2AA  £030  BCI5S7  £0.12  BCS58C £008 BSW66  £1.35
TIC106D £036  BCIS9  £0.17 550C  £008 BUI26  £1.32
TICI 16D £066  BCI6D  £028  BCS60A £0.09 BU205  £1.41
TIC126D £0.77  BCI70  £0.16 BCS560B £0.09 BU20BA £1.24
Triacs BCI70B  £0.16  BC637  £021 BU326A £1.40
ZOI0SDA  £0.42 BCI71 £0.11 BC638 £021 U £1.54
TIC206D £065  BCI7TIB £0.16  BC639  £021 BUS08A £0.98
TIC226D £0.73 BC172 £0.13 BC640 £0.21  BUSOSD £1.44
BTA08-600B £099  BCI7T2B £0.13  BCY70 £022 BU526  £1.74
TIC236D £0.96 BC177 £0.18 BCY7I £0.20 BUS06 £1.06
l)mcj, Si. Switch BCI78  £0.18  BCY72  £020 BUTIIA £1.30
DB3. 32V £0.20 BCI79 £0.18 BDI24P £686 BUTIIAF £1.30
BRY39 £1.30  BCIT9A  £0.17 BDI3S £0.21 UX84  £0.78
Transistors BCI82  £0.11 BDI36  £02]1 IRFS40  £1.60
2N1613  £0.31 BCIS2A  £0.il BDI37  £023 IRF740  £1.80
2N171L - £0.26 BCI82B £€0.12  BDI38  £022 MI2501  £1.60
ZNIRISRG £0.29 BCIS2L £0.08  BDI3 €026 MJ300I  £1.80
2N2218A  £0.28 BCIS2LB £0.08  BDI40  £0.25 MJ11015 £2.11
2N2219A  £0.25 183 £0.08 BDISOC £0.82 MJlI016 £2.56
2N22NA  £0.18 BCIS3L €008  BDI6S  £042 MIE340  £0.40
2N2646  £1.12 BCISILB £0.08  BDI66  £0.35 MIE3S0  £0.48
IN2904A  £0.25 BCI84  £008  BDIB7  £039 MPSAOS £0.14
2N2905A  £0.2 BCI84L £008  BD20I  £0.40 MPSA06 £0.12
2N2907  £0.20 BCI8 €033  BD202 €040 MPSAI3 £0.12
IN290TA - £0.20 BC2 £0.72 BD203 €040 MPSA42 £0.17
2N2026  £0.16 BC206B  £0.72  BD204  £0. MRF475 £728
2N3053  £0.27 BC207B €074  BD222  £0.58 TIP2oC  £0.3
2N3054  £0.85 BC208 £0.72 BD225 £0.42 TIP3OC  £0.31
2N30ss  £0.58 BC209A  £0.72 BD232  £050 TIP3IIC  £0.41
IN3439  £0.62 BC212 008 BD237  £032 TIP32C  £04I
IN3440  £0.50 BC212L  £008  BD238  £044 TIP3IC  £0.72
2N3702  £0.09 BC212LB £008  BD2 £037  TIPAIA  £0.48
2N3703 BRE0:10 BC213  £008 BD243B  £050 TIP42C  £0.52
N3704  £0.10 BC2I3B  £0.08 BD243A £0.53  TIP47 £0.48
2N3705  £0.10 BC213LC £0.08 BD244C  £0.53  TIP48 £0.62
2N3706  £0.10 BC214  £0.08 BD245C  £1.18 TIPSO £0.53
2N3771 £1.44 BC214L €008 BD246  £1.18 TIPI2I  £048
ZNSTIRE £ ] BC225  £0.]5  BD246C £1.18 TIPI22  £048
2N3773 £1.70 BC237B €009  BD283  £0.61 TIPI2S  £0.46
IN3819 £0.33 BC238B 009  BD284  £0.61 TIPI2]  £0.40
N3820  £0.66 BC238C £0.09  BD400 €079 TIPI32  £0.46
2N3904  £0.10 BC239C £0.10  BD44l €041 TIPI37  £0.56
2N3%0s - £0.10 BC250A  £0.15 BD442  £0.37 TIPI42  £1.08
2N39%06  £0.10 BC251 £0.13 BDS34  £047 TIPI4T  £1.12
2N4036  £0.34 BC252  £0.13  BD335 €050 TIP2955  £0.97
2N5245  £0.80 BC26IB €030  BD536  £065 TIP30SS £0.63
2N5296  £0.57 BC262B  £0.24 BD581  £062 VNIOKM £0.48
ZNSB21LBRL0ST) BC26/B €030  BD597  £092 ZIX300 £0.16
N3322  £0.57 BC307  £0.10 D646  £052 ZTX500 £0.16
IN5401  £0.11 BC308  £0.i0 BD&8  £0.52
2NSSS1 - £0.11 BC3I19C £0.13  BD650  £0.53
2N6107  £0.60 BC327  £0.10  BD707  £0.42 PRVt
2N6491  £1.58 BC327-16 £0.10 BD708  £1.04 AMBTC
258548 £0.30 328 £010  BDSO? 080 DESV
2SD1730  £1.44 BC328-16 £010 BDX32 £178 VO o
ACI26  £0.44 BC337  £0.10  BDX33C £0.4 Lo e
ACI27  £050 BC337-25 £0.12 DX33C £050 o MV
ACI28  £0.40 BC338 010  BDXSIC £047 TgJyde
ACI87  £0.48 BC338-25 £0.10  BDX54C _ £0.5
Electrolytic Radial Capacitors Electrolytic Axial Capacitors
uF 40v  63v wF  16v™ 25v  63v
047 o £005 — JIE S .11 £0.10
10 | = —  £0.05 £0.05 S5 m— £0.13 £0.10
22 —  £005 — 47 £0.10 £0.10
17 £0.05 £0.05 £0.05 J( - £0.12 £0.12
10 £0.05 £0.05 £0.05 £0.05 £0.09 2 - £0.12 £0.13 £0.17
22 £0.05 £0.05 £0.05 £0.07 £0.11 47 £0.10 £0.11 €0.16 £020
33 £0.05 —  £0.05 — 100 £0.10 £0.14 £0.21 —
47 £0.05 £0.05 £0.07 £0.10 £0.19 220  £0.13 £0.18 £0.42 -
100 £0.06 £0.06 £0.10 £0.13 £0.26 470 £021 £024 £0.69 —
220 £0.08 £0.09 £0.13 £025 — 1000 £0.33 £0.40 £1.08 —-
330 £0.09 £0.19 — - 2200 €052 £0.64 - -
470 £0.12 £0.17 £024 £0.33 £0.90 -
1000 £0.15 £0.33 £0.34 — New Ran uf Radial Capdcnlors Sub-Miniature,
2200 £0.27 £0.55 £0.70 — 105°C & Non Polarised Available Now.
3300 --- £0.94 —- — Also Ceramic, Polyester, Pulvslvlcm Mylar &
3700 £0.67 £105 —  — - Stacked Film and Tantalu
Resistors
%W Carbon Film 5% EI2 Series | Q- 10M

£0.02 Each, £0.60 per 100 0
Y2W Carbon Film 5 E12 Scries 1Q-10M £0.02 Each, £0.95 per 100 vae value
Y4eW Metal Film 1% E24 Series 10Q-IM Each, £1.72 per 100 nly

£0.04
Enclosed Presets, Horz / Vert. 1009 - IMO 0.15W  £0.15 Each Ple
Value(s) Required

Skeleton Presets Horz / Vert. 100 - IMO 0.1W  £0.11 Each
Temperature Controlled Station

POTS %" Shaft 25mm Dia 4709 - 2M2 Lin or Log £0.42 Each

20
ve O\' AQ- %0*"0‘

50 The new Antex 690SD temperature controlled
RRP 9— "‘e d‘ soldering smlion_ featuring Digital Readout. Dial-in Bit
? 3 '\" Offset selection, 2 Memory settings. Lockable

‘ ‘9 settings. Built-in Diagnostics. Language Options,

£ Static Dissipative. Supplicd with SD50 50W

Static Dissipative Iron with silicone cable &
bench stand. Full Specification available
upon requesl.

For the Full Range of

Soldering Irons
F.ree . o Accc\wr%es carried in
with every soldering station stock, Send S.AE.
100g Solder
wo £1.76

ORDERING INFORMATION - All Prices Exclude Vat (17':%), Add £1.25 carriage & Vat to all orders. Send Payment with Order. PO / Cheques
payable to ESR Electronic Components. Credit Card Orders Accepted. NO Credit Card Surcharges. Trade discount for Schools & Colleges.
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INGENUITY

Last month we carried a news item on the results of the YEDA (Young
Electronic Designer Awards) competition sponsored by Texas Instruments and
Mercury Communications. I never cease to be impressed by the variety and
ingenuity of the projects submitted. It seems that one teacher with some interest
in electronics can inspire some dramatic developments from students.

Many of the teachers we come across are learning electronics along with their
pupils — both learning from each other. We know of schools where the students
are using PICs in a wide variety of projects, having become adept at writing the
necessary software.

What a pity that we cannot get just one enthusiastic electronics teacher in
every secondary school — we are sure that within a few years there would then
be enough qualified electronics engineers to meet the demands of industry. If
students get the chance to play around with circuit design it is apparent that a
number of them soon get hooked on the subject.

This is in no way meant as a criticism of the teaching staff, indeed they have
our support; many are teaching a subject in which they have had no training or
background — a subject that is invariably far removed from anything they have
experience of.

PROJECT DEVELOPMENT

I'm pleased to say that students at Radley College have been involved with
the p.c.b. designs and development of the projects published as part of Teach-In
'96. Indeed one of them won a top award at this year's YEDA. I also note that
the designer of our Component Analyser project in this issue is a past winner of
YEDA. Incidentally, Evervday Electronics was involved with starting what was
then SEDAC (School Electronic Design Award Competition) back in January
1982.

It all goes to show that it’s possible for anyone of any age to get involved in
electronics and to learn to develop their own projects. We, of course, believe that
in our own way EPE helps and encourages all our readers to delve deeper into this

fascinating subject. Z
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READERS’ ENQUIRIES

We are unable to offer any advice on the use,
purchase, repair or modification of com-
mercial equipment or the incorporation or
modification of designs published in the
magazine. We regret that we cannot provide
data or answer queries on articles or projects
that are more than five years old. Letters
requiring a personal reply must be accom-
panied by a stamped self-addressed en-
velope or a self-addressed envelope and
international reply coupons. Due to the cost
we cannot reply to queries by Fax.

All reasonable precautions are taken to
ensure that the advice and data given to
readers is reliable. We cannot, however,
guarantee it and we cannot accept legal
responsibility for it.

COMPONENT SUPPLIES

We do not supply electronic components or
kits for building the projects featured, these
can be supplied by advertisers.

We advise readers to check that all parts are
still available before commencing any project
in a back-dated issue.

We regret that we cannot provide data, or
answer queries, on projects that are more
than five years old.

ADVERTISEMENTS

Although the proprietors and staff of
EVERYDAY PRACTICAL ELECTRONICS take
reasonable precautions to protect the inter-
ests of readers by ensuring as far as
practicable that advertisements are bona fide,
the magazine and its Publishers cannot give
any undertakings in respect of statements or
claims made by advertisers, whether these
advertisements are printed as part of the
magazine, or in inserts.

The Publishers regret that under no cir-
cumstances will the magazine accept liability
for non-receipt of goods ordered, or for late
delivery, or for faults in manufacture. Legal
remedies are available in respect of some of
these circumstances, and readers who have
complaints should first address them to the
advertiser.

TRANSMITTERS/BUGS/TELEPHONE
EQUIPMENT :

We advise readers that certain items of radio
transmitting and telephone equipment which
may be advertised in our pages cannot be
legally used in the UK. Readers should check
the law before buying any transmitting or
telephone equipment as a fine, confiscation of
equipment and/or imprisonment can resuit
from illegal use or ownership. The laws vary
from country to country; overseas readers
should check local laws.
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Constructional Project —— |

COMPONENT (
ANALYSER

JEREMY FRANCIS SIDDONS*

¢

Check-out your collection of
transistors, diodes and /.e.d.s.

HE PROJECT described here is cer-

tainly an unusual one. Although un-

usual, it will prove to be very useful
to anyone who is interested in constructing
and repairing electronic devices.

To put it simply. the Component
Analyser will analyse and provide in-
formation about any bipolar transistor,
diode and light emitting diode (l.e.d.). In
addition to this it is also capable of
producing- test tones for speakers and
also able to check for simple open or
short circuits, fuses for example can be
verified.

IDENTI-LEAD

The most surprising ability of this unit,
is the fact that it will automatically identity
all the leads of any transistor without you
having to know which pins are which first.
For example. you can connect a transistor
to the Analyser any way round and the
unit will tell you which lead is which, the
transistor type npn/pnp and verify that the
transistor is operational.

For diodes, it can instantly identify the
anode (a) and cathode (k) of the device
under test as well as light an Le.d. under
test regardless of polarity and regardless of
which pair of test leads are used out of the
three!

It is simplicity itself to use and with so
few passive components in the design, it
is also easy to build. The design is. in
fact, based on a project submitted for the
Young Engineer For Britain Competition
1987. The device at the time, The Digital
Transistor Analyser was capable of only
analysing transistors and it did so with a
lot more components inside! So, it was
decided to improve the design to provide a
more versatile and more refined unit.

Specifications
Supply Voltage Range: 751095V
Supply Current; 10mA Typical

Test Lead Current into S/C:
Test Lead Voltage into O/C:

4mA Peak Pulse
+8V Typical Pulse

. .8

HOW IT WORKS

The core circuit of the Component
Analyser is shown in Fig. 1. and the points
X. Y and Z denote the connections to a
solid-state  switch matrix, made up from
bilateral switch i.c.s type 4066BE. as shown
in Fig. 2. Let's consider just the circuit in
Fig. 1 for the time being and suppose that
an apn transistor is connected to points X, ¥
and Z, with the base (b) on X. the collector
(¢) on Y and emitter (¢) on Z.

The Schmitt inverter IC2a forms a square
wave oscillator and feeds a 200Hz square
wave current into X. With an npn transis-
tor connected to X, V and Z as mentioned
above, then a similar square wave would
appear on ¥ but 180 degrees out of phase
with that on X. This simply means that the
point Y is always the opposite state to that
of the output of the square wave oscillator.
By inverting the point Y with IC2b, then
output pin 2 and pin 4 of IC2 would always
have the same logic level when an npn tran-
sistor was connected to XY and Z in the
configuration mentioned.

We can prove this by connecting two
Le.d.s in inverse parallel to these logic sig-
nals and neither Le.d. would light despite
the fact the logic levels are changing at

T

Fig. 1. Circuit diagram for the Analyser sequencer stage.

OV g
5| |5|
L1 Iy 6 RESET
34 CLk INHIB
[ ict
-v 4017BE
1 4crock
2 K] 4 ]
3] 2 7] 0] 1
4
1
470k LS L6 12
—AAN— icab |79 [icac [To |icad
4066BE 4066BE
k] 8 11
iC2a a K a k a K
E‘°‘°6 SRS SRS SRS
y 1 2 k a k a k a
C! mim D1 - D12 HBri GREEN LE.D.
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Fig. 2. Circuit diagram for the “electronic” switching array
matrix.

“Young Engincer for Britain Prize Winner.
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200Hz. It can be deduced that the pair of le.d.s would be extin-
guished if and only if an npn transistor was connected 10 X. Y and Z
in the precise configuration mentioned earligr.

1t a pnp wransistor was connected to X. Y and Z, in this case with
the base (b) on X. the emitter (¢) on Y and the collecior (¢) on Z then
the exact opposite situation as above would arise. The transistor
would then be behaving as an emiiter follower and pin 2 and pin 4
of IC2 would always have opposite logic states for both cycles of
the 200Hz square wave. This would result in both of the inverse
parallel le.d.s lighting. Again, both Le.d.s would only light if a
pnp transisior was connected to points X. ¥ and Z in this precise
configuration.

MATRIX SWITCHING

Now we can sec why the solid-state switching matrix (see Fig. 2)
is required, it provides an automatic way of swapping the transisior
leads around in all six possible permutations automatically, and in
synchronism with the 200tz square wave. Al the same time, the
pair of Le.d.s that is driven for each permutation is incremented.
That’s why there are six pairs of Le.d.s. each pair showing the result
of the square wave tests tor each possible lead permutation.

The main sequencer for the entire Analyser is IC1. it controls the
array of “electronic™ switches as well as the allocation of each
Le.d. pair. A 4017 decade counter, used for ICI. is a poputar device
because it provides 10 separate outputs that go high in sequence on
each positive-going edge of pin 14 (CLOCK).

In this application. pin 3 (output 7) of IC1 is connected to pin 15
(RESET) so that the counter is restricted to just | 10 6 insicad of | 10
10. Clock input pin 14 is connected to the output of the square wave
oscillator 1C2a so that a new lead configuration is selected after
each full cycle of the square wave.

You may notice that no current limiting resistors are present for
the le.d. pairs, this is because the clectronic swilches, that are
responsible for switching each pair, have sufficient internal resis-
tance to provide current limiting. What’s more each Le.d. pair is
only powered for one sixth of the time and this ensures that the
average current into each Le.d. is kept very low. The signals to drive
cach lLe.d. are actually derived from four spare Schmitt inverter
gates of the 40106. this ensures that adequate brightness is achieved
tor the le.d.s whilst isolating the Le.d. currents from the higher
impedance levels presenton X and Y.

The main electronic switching array. which is made up of 4066
bilateral switch i.c.s, is shown in Fig. 2. The switches are arranged
in a matrix so that each node X, } and Z can be individually routed
to each of the test leads. The control lines for each switch are
derived from the counter outputs of IC1 so that the three test leads
are etfectively swapped through all six permutations.

Zener diodes D13 to D15 are present to protect the circuit from
static charges that may come into contact with the test leads.
Under normal circumstances, the Zener diodes would not conduct
and therefore can be ignored in terms of circuit operation.
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CONSTRUCTION

The Component Analyser is extremely
straightforward to build because there
are so few passive components to be
taken into consideration. The double-sided
printed circuit board (p.c.b.) simplifies the
construction and enables the complex i.c.
switch matrix network to be realised in a
small area of board.

The p.c.b. component layout and full
size top and underside copper foil master
patterns are shown in Fig. 3. This double-

sided, plated-through-hole (p.t.h.), board is
available from the EPE PCB Service, code
105.

If a plated-through-hole board is not
used then ensure that all components are
soldered on both sides of the board. Also,
ensure that the le.d.s are nor mounted
flush on the p.c.b., but that they stand
proud so they can be soldered on each side
of the board.

As usual, the passive components
should be placed first. Pay particular

-]
o
-]
o
=]
(-]
-]

&6
g 6

D1TOD12 }

COMPONENT SIDE _é i

341S 43a70S

attention to the polarity of the Zener
diodes and the l.e.d.s, all other passives are
not polarised. Note that the l.e.d.s should
be mounted flush with the p.c.b. if a
plated-through-hole board is used (see
photograph), if not. now is a good time to
solder p.c.b. pins through each hole (via)
that is not occupied by a component.

Next, sockets for all the i.c.s should be
mounted and soldered in position on the
p.c.b. All i.c.s have their pin 1 uppermost
to the top edge of the p.c.b., with the
l.e.d.s on the right — see Fig. 3. The i.c.s
should not be inserted into their holders at
this stage, but left until the board has been
mounted in a suitable case.

Connect the test leads to the board using
solder pins as anchor points, the colours of
each lead should be Red-Green-Blue sol-
dered left to right on the p.c.b. as shown in
Fig. 3. The ‘*‘free”” ends of the test
leads should be terminated with miniature
crocodile clips. The battery PP3 type clip
can now be connected, via a switch
preferably, again polarity on the p.c.b. is
important, negative (black) lead to the left
and positive (red) to the right.

CASE FOR DISPLAY

The p.c.b., together with an On/Off
switch, should now be mounted in a
suitable plastic case, size and type being
left to individual choice. If you have
mounted the lLe.d.s flush with the p.c.b,,
you will need to produce a small cutout
viewing ‘“‘window’ for them in the lid
of the case. Alternatively, if you have
mounted them proud of the board, 12
individual holes can be drilled carefully to

Resistors See
R1 470k
R2 47k
R3 1k8 ALK
All 0-6W 1% Metal Film  Page
Capacitors
C1 10n epoxy cased ceramic
C2,C3 100n epoxy cased ceramic
(2 off)
Semiconductors
D1 to
D12 5mm high brightness clear
green l.e.d. (12 off)
D13 to
D15 10V 500mW Zener diode
(3 off)
IC1 4017BE decade counter
IC2 40106BE h.e.x. Schmitt
inverter
IC3 to
IC8 4066BE quad bilateral
switch array
Miscellaneous
B1 SV PPS3 battery, with clip
S1 On/Off slide or toggle switch

Printed circuit board, double-sided,
plated-through-hole, available from the
EPE PCB Service, code 105; plastic
case, size and choice to suit; 14-pin
d.i.l. socket (7 off); 16-pin d.i.l. socket;
miniature crocodile clip, with red, green
and blue insulating covers (one of
each); solder pins; solder etc.

Fig. 3. Printed circuit board component layout and full size top and bottom copper
master patterns. This board is a “plated-through-hole” type, see text.
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take f.e.d. clips and the p.c.b. mounted so
that the l.e.d.s only just protrude through
the clips when the lid is closed down.

Finally, before closing the lid of the
case, all the i.c.s should be plugged into
the p.c.b. ready for testing. Once the unit
has been compleied, Table | Look-Up
Chan can be copied and carefully glued on
the outside lid of the case to enable inter-
pretation of the display with out having to
refer 10 a separate piece of paper.

ANALYSER AT WORK

This next section describes in more detail
how the display should be interpreted. It
may look a bit odd to start with but you
will soon get the hang of it, it is extremely
elegant to read once you've tried it.

Testing Bipolar Transistors

Simply connect a transistor (o the test
clips any way round and observe the dis-
play. The display will show an interesting
pattern but you need to look for one of two
possible conditions.

Look for a pair of L.e.d.s which are either
both extinguished or both lit. There should
be just one pair which shows this condition.

If a pair are both extinguished then the
transistor is NPN and if a pair are ‘both
lit then the transistor is PNP. By noting
which actual pair is showing this condi-
tion, you can deduce the actual pinout of
the transistor under test from Table 2.

As an example, if a transistor was con-
nected to the Red. Green and Blue test
clips and the display showed a pair of lit
l.e.d.s in Position 5, then we could deduce
that it was a working pnp transistor and
the Red lead was connected to the base
(b), the Green lead was connected to the
collector (¢) and the Blue lead was con-
nected to the emitter (e).

Testing Diodes L.ED.s

A diode or l.e.d. can be tested by con-
necting the component to any fwo lest
leads and it does not matter which clips are
used or which way round they are con-
nected. For an le.d. the Analyser will
illuminate the L.e.d. regardless of polarity.

For any diode or le.d. the Analyser
will show on its display a single line of
illuminated lL.e.d.s with one l.e.d. lit in the
right column. By using Table 3, one can
deduce which lead is the Anode (a) and
which is the Cathode (k).

OTHER COMPONENTS

The Component Analyser is capable of
testing other components too. If any two
leads are shorted together (SC), then two
l.e.d.s in the right column will light-up, if
all the leads are open circuit (OC) then no
l.e.d.s in the right column will light. Fuses

Table 2: Transistor Check Look-up Chart

Table 1: Display Look-up Chart

LED. | PAR LED. PAIR LED.PARLT | SINGLELITLED.

DISPLAY | NUMBER |  EXTINGUISHED IN RIGHT COLUMN
NPN TRANSISTOR |  PNPTRANSISTOR |  DIODELED.
RED | GREEN | BLUE | RED | GREEN | BLUE| RED | GREEN| BLUE

00 1 el c| B8|c| E|[B] k[ a

00 2 El B | c|c|] 8] E] & 2

00 3 cl e[ B|e] c |8 al &

00 4 c| B E[E] B[ C]| a k

00 5 8| E[ c|[B] ¢ ]E k| a

00 6 B| Cl E[B] E|C a | k

k = cathode a = anode

Completed Component Analyser p.c.b. with a transistor in the “jaws” of the croc-

clips ready for testing.

or light bulbs can therefore be tested in
this way.

The unit is also suitable for injecting
small signals into speakers or headphones,
a tone will be heard if the speaker or head-
phones are working.

NOTE: The unit is not designed for
testing components that are in-circuit
and must NEVER be connected to any
powered devices as damage could result

to both the Analyser and the equipment
under test.

Footnote

Since designing this project, the author has been
working on a more advanced design that is based
on a microcontroller and has an easy to read
display. The new design is called the DTA30
and is available fully built and tested from Peak
Electronic Design Ltd. Dept EPE. 70 Nunsfield
Road, Buxton, SK17 7BW. Tel. 01298 79920.
Price is £33.45, including VAT and delivery.

Tabie 3: Diode/L.E.D. Look-up Chart

PAIR L.ED. PAIR EXTINGUISED LED.PARLIT PAIR SINGLE LE.D.LIT
NUMBER NPN TRANSISTOR PNP TRANSISTOR NUMBER IN RIGHT COLUMN
RED | GREEN | BLUE | RED | GREEN | BLUE RED GREEN BLUE
1 E ¢ B (5 E B 1 Cathode () Anode (a)
2 E B c c B E 2 Cathode (k) Anode (3)
) c E B E C B 3 Anode (3) Cathode (k)
4 C B 3 E B c 4 Anode (a} Cathode (k)
5 8 E C 8 @ E 5 Cathode (k) Anode (2)
6 B c E B E c 6 Anode (a) Cathode (k)

Evervday Pragtical Electronics, August 1996
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New Technology

tablished in the telecommunications
industry. With the increasing demand for
more telephone lines and facilities, fibre
optics have become an essential part of
the telecommunications backbone in many
countries. The cables were initially used
back in the 1970s, and since then many
advances have been made to the technol-
ogy enabling it to be used more widely.

Optical Advantage

One of the main advantages of optical
fibre is that it has a very wide bandwidth,
Very much wider than the more conven-
tional radio frequency based systems. This
enables more telephone conversations or
other channels to be transmitted along a
single cable.

In any telecommunication system sig-
nals are transmitted along a cable like a
radio signal as shown in Fig. 1. By spacing
them at different frequencies and stacking
them one on top of the other, many chan-
nels can be carried along a single cable.
Once at the far end they are reconstituted
and sent out along the single lines to the
individual telephones. .

The number of channels is limited by
the top frequency of the cable. We all
know that even relatively short lengths of
*‘coax’’ (coaxial cable) can introduce high
levels of loss at the higher frequencies. For
example a long run of coax from a TV
aerial can significantly reduce the signal
levels even if low-loss coax is used. How-
ever, the same coax would be no problem
for a VHF FM aerial operating at a lower
frequency.

Optical fibre is an answer to the problem
of capacity. The fibre-optic cable has
comparatively low loss and light has an
exceedingly high frequency. This means
that far more channels can be incorporated
within an optical fibre link. The disad-
vantage is that it is more difficult to
manipulate the optical signal.

Repeaters

Even though loss levels are relatively
low, repeaters are still needed to compen-
sate for the loss in the cable. At certain
intervals along the length of the cable the
signal needs boosting before it becomes
too weak to decode without any undue
errors in the data being transmitted.

Currently repeaters convert the optical
signal back into an electronic form before
amplifying it and removing noise, ready to
reconvert it back into its optical format.
This opto-electronic-opto conversion is
expensive, and in view of the fact that
many cable television companies are look-
ing at bringing their optical fibre net-
works much closer to subscribers’ homes,

QPTICAL fibre technology is well es-
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lan Poole looks at the impact optical fibre technology is
having on the telecommunications industry, and throws
some light on a new type of opto-repeater amplifier.

new methods of optical-only repeaters are
being developed.

A number of methods have been inves-
tigated. Until recently most work has been
carried out on an erbium-doped amplifier.
Optical fibres doped with erbium are ener-
gised by a laser. When light photons enter
the amplifier along the cable, the photons
trigger the erbium doped area to emit fur-
ther photons, increasing the level of light.

The drawback with this method is that it
operates only at light wavelengths which
are unsuitable for optical transmission.
Even if they were to be used, this method
would require the whole of the optical
network to use a different light wavelength
to the one already used.

a rate of 10Gbits per second over a
distance of over 100km.

Gain Modulation

In many respects, this solution appears
to be working well. As with all new sys-
tems there are a few problems which still
need attention. One of the most important
with these new amplifiers is a phenomenon
called **gain modulation'".

This normally occurs when large signals
are present. It is found that the level of the
large signal changes or modulates the gain
of the amplifier.

This is particularly noticeable on these
amplifiers because they respond very
quickly to changes. Typically, they take

TELEPHONE SIGNALS

WIDE BAND SIGNALS

ERVERVERY

AVAl

FREQUENCY

Fig. 1. Signals placed at different frequencies to send them down one link.

The new method operates within the
1310nm band, making it compatible with
existing systems which operate at the more
suitable frequencies. The technology was
developed from the same semiconduc-
tor technology which gave rise to the
semiconductor lasers which are becoming
widely used in hybrid fibre systems.

These new amplifiers are described as
lasers without feedback. In this way
the structure creates multiple photons for
every photon which strikes the structure,
but without emitting a constant stream of
light as it would if it was a laser.

In a semiconductor laser, the face of the
structure from which the light is emitted is
cut to reflect some light back into the
device. For the amplifier, the face is not
cut in this way, and the structure is
deprived of this feedback.

These amplifiers have been in develop-
ment since about 1991, and the first com-
mercially produced amplifiers have been
available since mid 1995. They give excel-
lent carrier-to-noise ratios. Typically they
are able to amplify a 3dBm (i.e. a sig-
nal 3dB above a milliwatt) carrier carry-
ing a 10Gbits per second signal to 15dBm.
Other devices with even more impressive
performances are likely to be available in
the near future.

Currently it has been possible 1o
achieve considerable distances with these
amplifiers used as repeaters. In one
experimental link. data was transmitted at

about a quarter of a nanosecond to recover
after a large signal is removed.

In many applications, the gain modula-
tion is not a major problem, especially as
the changes are relatively small. Where
digital signals are employed they are more
resilient and less likely to cause the
problem.

It is with analogue television signals
that the major problems are experienced.
Here the smail gain fluctuations cause sig-
nificant levels of distortion to the signal.
As TV is likely to be one of the major
initial uses, researchers have needed to
find a solution to this problem.

This has been achieved using a sys-
tem known as ‘*gain clamping™. A signal
outside the required bandwidth is used
to limit the gain. Being outside the re-
quired bandwidth it can be removed very
easily using an optical filter. leaving the
original signal amplifier without any gain
modulation.

Future Possibilities

With the increased use of high
bandwidth links, optical techniques are
likely to become far more widespread.

In order that these links can operate
with the maximum efficiency and without
any significant signal degradation, optical
amplifiers appear to be a major improve-
ment over existing methods. As a result it
seems likely that optical technology of this
nature will infiltrate the realms of elec-
tronics and telecommunications far more
in the years to come.
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Is your PCB design package not
quite as "professional” as you
thought? Substantial trade-in
discounts still available.
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MARVELS FOR THE

A roundup of the latest Everyday
News from the world of
. electronics

MILLENNIUM

Satellites help peace, muck-spreading and the bus queue,

while the zoo goes virtual and the house cannily plays nanny.
— by Hazel Cavendish

THlS MONTH [ propose to take an overview
of some amazing advances through which
electronic science is leading us into the next

century.

Ever-increasing ways of utilising satellites, the
concept of “Intelligent Houses™ which obey com-
mands or sense our wishes, and news of the world’s
first electronic zoo in Bristol, are all schemes taking
us fast forward into tomorrow’s world.

Possibly most significant is our increasing reliance
on satellites. Here it must be said that America is
way ahead of the UK, but where they lead we are

likely to follow.

British Defence expert Peter Almond has brought
us fascinating accounts of the US UAVs (unmanned
aerial vehicles) which may revolutionise air recon-
naissance, and could present a challenge to the
entire concept of manned combat aircraft.

INVISIBLE WARSHIP

PETER ALMOND has now produced details of a Stealth warship, known as the
Arsenal Ship, which is likely to enter US service by 2001. Writing in the Sunday
Telegraph, he describes it as a 40,000-ton vessel with a crew of only about 50 which
will be kept at sea as a huge floating weapons platform.

It is able to fire about 500 conventionally-armed missiles against distant targets, and
able to flood its ballast ranks and sink down with its deck to almost wavetop height to
avoid detection. Without sophisticated defences or radar targeting systems, it will
depend on satellites, other warships, remote-controlled planes or ground stations to
identify targets and programme its missiles.

-
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Itself almost defenceless, the Arsenal Ship relies on satellites for missile largeting data.

“DARK STAR’”> - HOVER SPY

“DARK STAR", the brain-
child of Lockheed Martin-
Boeing produced at their
famous “Skunk Works” in
California last year, was the
first of the long-endurance
UAVs - long, unmanned
lozenge-shaped craft able to
hover high overhead, watch-
ing everything on the ground
for up to 46 hours, providing
information to ground con-
trollers, and then returning to
land automatically.

Designed to go into
high-threat areas in critical
situations, their almost total

invisibility means they do not
need to be controlled from the
596

ground. With either a synthetic
aperture radar, optoelectronic
sensor or infra-red radar,
these planes are able to

identify tiny ground targets
through rain, cloud or
darkness and beam the

images directly by satellite to
a ground commander.

A second US firm, Tele-
dyne Ryan, has produced an
even larger and longer range
UAV (40ft long with a 116ft
wingspan) which carries a
wider range of sensors. They
can scan 40,000 square miles
in a day, but although they
lack the stealth of Dark Star,
they are programmed to listen

and sort out thousands of
radio and telephone signals
between troops on the ground
and provide instant video links
and radar images via satellite
to ground forces.

hese craft were largely
designed for use in situations
such as Bosnia, when demand
for unmanned aerial reconnais-
sance over that country was
growing after the UN removed
many of its ground observers,
who were vulnerable to
hostage taking. Whether they
were actually used there is not
known, as the wuse of
unmanned aircraft was kept
secret at the time of conflict.

GPS MUCK-
SPREADING!

AGRICULTURE is set to bencfit
from the use of satellite photo-
graphs taken in infra-red light.
Due to photosynthesis, crops
reflect infra-red light, and the
amount that is reflected tells the
farmer how well the crop is
growing,.

A map of good and bad land
can be fed into computers
installed in feruliser spreaders,
which will then spray more or
less fertiliser according to what
the computer indicates. GPS is
used here to position the spreader
accurately, using its network of
satellites to tell the computer
exactly where it is on the land.
The system has been judged as
“remarkably accurate™ by a lead-
ing agricultural company in East
Anglia.

GPS BUSES

A RATHER more mundane use
of satellite technology is seen
in Hampshire’'s current trials
of Ordinary and Differential
Global Positioning Systems (GPS)
to improve public transport in
Winchester.

A company called ACIS is test-
ing both systems in parallel in a
move to improve local bus serv-
ices, with the object of keeping
prospective passengers informed
of estimated times of arrival and
departure. An efficient informa-
tion system is said to show a 30
per cent increase in bus users.

The Ordinary GPS system was
used to guide Cruise missiles in
the Gulf War, and uses purely
satellite GPS. The Differential
GPS uses an additional fixed
radio signal that improves ac-
curacy to within 10 metres but
gets into difficulty in  built-up
areas, where it may lack a clear
view of all the satellites. If the
trial is  successful, Hampshire
Council will instal the system in
other parts of the county.

Evervday Practical Electronics, August 1996



ELECTRONIC 200

Y

g

The proposed “Magic Windows™ for the new Bristol Zoo
complex provide simulated real-time observation of the
animal kingdom in its own environment.

EXCITING news of a plan to build the world’s first Electronic
Zoo comes from Bristol, where their Millennium Scheme
known as Bristol 2000 has been awarded £41 million by the
National Lottery — 50 per cent of the total £82 million complex
that will occupy a 10-acre site in the centre of the city on
Bristol's Harbour-side. =

An important part of the complex will be Wildscreen World which
will house the Zoo, and nearby an extensive electronic archive
recording endangered species and habitats worldwide, reflecting
man’s impact on wildlife and the planet (coyly named the ARKive).

In the same area will be a large cinema. its screen towering several
stories high, where visitors will be given a **Virtual™ wildlife ex-
perience of sights such as thousands of fur seals on a remote An-
tarctic island, enjoy a swim on a tropical reef and find themselves in a
troop of mountain gorillas on a distant mountainside. The problem of
“‘what to do at half-term’" should be easily solved when Wildscreen
is in place.

The real show piece will certainly be the Zoo itself, which will
use State-of-the-Art technology. to take visitors into the midst of the
natural world. Exhibits will be grouped in themed galleries, and small
live animal exhibits will be combined with “*on command’” video
systems designed to show their behaviour in close up detail. One
hopes the animals will cooperate; at which stage, one wonders, will
boredom set in among the animal stars?

There will be a Walk-Through Tropical House (more virtual
reality) **with free-flying insects and birds™". (Count me out of that
one. A childhood spent in East Africa taught me all I need to know
about free-flying insects.) We are promised “*Magic Windows™ to
provide simulated real-time observation of such sights as elephants
bathing at an African water-hole or bears fishing in an Alaskan river.

Work starts at the site at the beginning of next year. and the whole
scheme is planned to open to the public for the Millennium celebra-
tions in 2000.

APOCALYPSE 2000?

THE immediate reaction of many  To help combat the problem,

THE THINKING HOUSE

JUST to suggest that if you
want to be truly innovative you
have to be Celtic, one has to
go North of the border for the
two Scottish companies who
are working on ‘“Intelligent”
houses of the future.

The first is highly imagina-
tive and rather fanciful, the
creation of Charles David-
son, who runs a Scottish
electronics company, Intelli-
Home, with his partner Jack
McLaughlin. He describes it

as “home automation” and
definitely not “robotics”.

His house, known as
Alexander, responds to

various spoken commands
such as “Open the garage
doors”, “Put the lights on”
“Light the gas fire” and “Draw
the curtains.” The house has
a vocabulary of 200 words,
but is also “sensitive” as well
as "intelligent” so that you do
not really have to speak to it.

If you are not in a chatty
mood, a simple phrase will
indicate whether you are com-
ing in or going out, and it
will do all the right things
(hopefully) such as reducing
the temperature, turning off
the iron, and stopping the

bath from overflowing if you
have forgotten to turn the
bath tap off. It also shuts the
garage door (but one hopes it
also makes sure that it hasn't
shut the toddler/dog/cat in the
garage).

The present sample home is
a rented one, and is a pale
version of what is to come.
Mr Davidson is now planning a
specially-built £500,000 house
that does a great deal more,
and is particularly concerned
with Security. It even has an -
“intelligent” doorbell which can
tell you, wherever you are — it
can be 500 miles away — who
the caller is by flashing you an
image of the man at the door
and turns him away if you are
unable to recognise him.

Keen indoor gardeners will
be pleased to know it waters
the plants, and pet owners will
be relieved to hear it feeds the
fish. (It doesn’'t mention feed-
ing the cat, but no doubt that
is because no self-respecting
cat, such as Max Fidling’s
Piddles, would accept such a
service.)

We hope to bring you a full
report of that house in due
course.

MORE DOMESTIC INTELLIGENCE

A MORE seriously minded
company based in Perthshire
also ‘*knows’* when you are out
and looks after things for you,
but also keeps a sharp eye on
the bawbees. It is able to predict
your electricity bill, and shows
you where most power is being
used.

There is a clever use of
sensors placed round the house
which detect things like the
onset of darkness and then
switching lights on, or sends
messages to your central heat-
ing system if the temperature
drops. A Scottish energy com-
pany is presently installing it in
30 homes in a test project.

Provided in the house is an
“‘intelligent”” fuse box which
contains microcontrollers for
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the power circuits, designed
by Linburg, the Dunfermline-
based electronics company.

The customer control is a
Philips Screen Phone - a
telephone with a small com-
puter keyboard and a small
display screen containing a
microprocessor. which  does
various useful things like
calling a neighbour if a smoke
alarm goes off. (But wouldn’t a
call to the local Fire Brigade be
wiser?)

Hydro-Electric — the firm
trying it out — is hoping to find
out whether their customers like
it, and what aspects best please
them. No doubt a Scottish:
public will be much influenced
by its ability to save (or spend?)
its money.

readers to the news that countless
quantities of computers will crash at
midnight on 3ist December 1999 is
likely to be one of scepticism or belief
that yet another software virus is
lurking in the background.

However, it seems that software
written up to 30 years ago failed to
take into account the consequences of
systems unable to cope with two-digit
date changes from year 99 to year 00.

One supermarket chain has encoun-
tered problems because the shelf life
of some products is greater than four
years. At the beginning of the year it
started stamping these products with
an expiry date of “00". Subsequently,
the computerised stock control system
cakulated that they were 94 years old
and should be immediately destroyed!

Chase Software Solutions recently
announced a Co-operative Marketing
Partnership Agreement with US-
based Alydaar Software Corporation
to supply its SmartCode software
re-engineering processes to solve the
Y2K syndrome. Having an “artificial
intelligence™ design, the software
provides a comprehensive tool for
the required re-engineering, It is able
to understand multiple program-
ming languages and learn applica-
tion-specific dialects within these
languages.

if you are not sure if your com-
puter system could give you Mil-
lennium Malfunctions, contact Chase
Technology Lid., Kiln House, 210
New Kings Road, Fulham, London
SW6 4NZ. Tel: 0171 736 4455.
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The Philips Screen Phone monitors your house and calls for
help if needed.
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Network computers

Everyone is trying to predict the next
wave of computer technology. Will it be
the NC, a Network Computer that plugs
between a phone line and screen to make
surfing the Internet as easy as watching
TV?

The NC will have no hard disk and
downloads the software it needs by
phone line. The high cost of phone
calls in Europe is one snag. So is the
poor quality of graphics and text dis-
play on an ordinary TV screen. Olivetti
and ICU/Fujitsu found this out the hard
way with Envision and Indiana, much
publicised PCTVs that use a TV screen
as a PC display. Both are now out of
production.

Also, the companies currently making a
mint out of PCs see the need to make
them easier to use. This became clear at
the annual Global Summit held mid
May in Monte Carlo by publisher and
market analyst the International Data
Corporation.

“You have to program your com-
puter” says US industry watcher Geof-
frey Moore. “Real appliances aren't pro-
grammable. You don't have to boot up a
refrigerator. You open the door get a beer
and it's cold.”

Easy PCs

Moore says it is irrelevant whether
manufacturers’ Helplines answer callers
quickly and give good advice. “The
customer shouldn’t need to make the call.
Once you get the call, you're dead”.

Moore thinks that future PCs should be
made so that they always re-set them-
selves to completely safe defaults. If the
user changes settings, or a crash stops
the PC working, one command will al-
ways restore it to a fail-safe working
condition.

“People sat for years watching gorillas,
making notes on their behaviour* said
Moore. “Computer companies need to
employ people to watch how people use
computers.”

Tim Keating, Marketing Director for In-
tel, the company which makes the chips
for most Windows PCs, believes that “A
programmable device can never be an
appliance.” But he predicts that future
PCs will look and work like TVs. “They will
start up automatically, be multicoloured,
look beautiful and sit in the living room.”

Bernard Vergnes, President of
Microsoft Europe, says “We are working
with Intel on a new operating system. PCs
will be ke a TV set, always on and
waiting for you to push the button.” The
PC will effectively remain booted, but on
standby.

This is how some portable PCs already
work, with a feature called “resume”. The
notebook goes to sleep to save battery
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power, and wakes up still booted and in
the same program.

Talk of changing the way PCs work
raises an important question. Will informa-
tion stored on today's computer still be
accessible using future PCs?

Questionable compatibility
Anyone who wrote text into the old
Amstrad word processor, which used
non-standard 3-inch discs, will have
learned the hard way that they cannot be
used on a modern Windows or Mac PC.

One speaker at the IDG conference ad-
mitted that he had prepared his electronic
slides in the USA on one version of the
software called PowerPoint, and it would
not talk to the different version used by
his office in Europe. He predicted a “ver-
sion nightmare” in the future as people try
to access information stored in previous
years.

Even though today's PCs are difficult to
use, sales are still rising. Senior Director
Simon Pearce says IDG's market re-
search shows that 6-5 milion Europeans
will buy a home PC this year, with another
10 million sold for business use.

Seven out of ten PCs are bought by
first time users. The pace of change is
so fast that six million PCs in European
homes are already ripe for replacement.
But VAT, and the fragmented European
market, makes them over 30 per cent
more expensive than in the USA.

The solution, says Pearce, is for people
to “negate the VAT effect” by buying PCs
through the company that employs them.
That way they also benefit from bulk
purchase discounts.

Says Acom of the new StrongARM com-
puter chip "It increases performance from circa
60,000 dhrystones to over 300,000 dhrystones .

Sounds impressive. But do you know what a
dhrystone is? I certainly did not. Neither did the
people who put out Acom’s press release.

But [ finally found somcone inside Acom
who does.

It isn’t a typographical error. Nor would it
have been a typo or April Fool gag if the same
relcase had gone on to refer to whetstones. It’s
Acom’s way of trying to get its ARM chips a
fair comparison with Intel’s 486 and Pentiums.

Because the ARM chip is a RISC processor,
it needs fewer instructions per second than a 486
or Pentium to do useful work. So it is clocked
at a lower speed. An ARM running at under
S0MHz has similar processing power to a Pen-
tium running at over 100MHz. But people who
buy computers do not know that, and just luol\
for the highest number of MHz.

Unit of work speed

This is why Acom went back to the dhrys-
tone, a unit for measuring the work speed of a
computer first proposed in [984 in a technical
paper. This took the working speed of the old

Flintstone Jargon?

Warns Bernard Vergnes “Bypassing
VAT is plainly illegal and Managing
Directors who try it are likely to end up in
jail”.

Hidden killer

Another American market research
company, Forrester, reckons that there
is a hidden killer for the NC. At the
promised $500, which looks likely to
translate to £500 in the UK, the NC
“won't fly".

“The vision of milions of consumers
using cheap, low overhead Internet
devices is seductive” says analyst Josh
Bernoff in Forrester's new report “but
these gizmos won't deliver the high-paced
adrenalin rush consumers have come to
expect”.

The hidden killer is the price of second-
hand PCs. A used PC with 486/66MHz
processor and 500 megabyte disk drive
can already be bought for $750. Next
year when NCs go on sale, new and full
featured Pentium PCs will cost $1000 and
used models will cost no more than an
NC.

| phoned Forrester in Massachusetts
for some further comment, for instance on
the possible combination of video games
and Internet consoles. But | got only
voicemail, and heard nothing back.

So | left a message suggesting that
Forrester's next research project could
perhaps be on the way voicemail is crip-
pling modern business. I've heard nothing
back on that either.

Companies that predict the future of
technology should first learn to use
today's technology.

Vax 1780 mini-computer as the base line, be-
cause fifteen years ago every laboratory or otfice
used one.

The dhrystone is a measure of speed against
the Vax which processed one million instruc-
tions a second. A whetstone is a similar
benchmark for floating point calculations.

Acom did not explain this in a footnote and
as tar as | can see I was the only person to query
it. This cither makes me very stupid or it makes
the rest of the press too weedy to ask. Either
way it does nothing to get across Acom's mes-
sage that MHz speeds are not the be all and
end all of home computing, and that the Sirong-
ARM s five times faster than previous RISC
ARMEs,

Intel has done a very clever marketing job
with the Intel Inside slogan and by making MH 2
clock speeds the high street gold stancard for
PCs.

Acom is hoping to catch the next wave of
home computing, by selling ARM chips for use
in Network Computers that make surting the
Intemet a plug and go experience for novices.
Using jargon like dhrystones does not seem a
smart way (o start.
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SURVEILLANCE

PROFESSIONAL QUALITY KITS

1 for Kits

Whether your requirement for surveillance equipment is amateur, professional or you are just fascinated by this unique area of |
electronics SUMA DESIGNS has a kit to fit the bill. We have been designing electronic surveillance equipment for over 12
years and you can be sure that all our kits are very well tried, tested and proven and come complete with full instructions,
circuit diagrams, assembly details and all high quality components including fibreglass PCB. Unless otherwise stated all
transmitters are tuneable and can be received on an ordinary VHF FM radio.

Genuine SUMA kits available only direct from Suma Designs.

UTX Ultra-miniature Room Transmitter

Smallest room transmitter kit in the worid! Incredible 10mm x 20mm includi ng mic.
3V-12V operation. 500m range......... R S £16.45
MTX Micro-miniature Room Transmitter

Best-selling micro-miniature Room Transmitter. Just 17mm x 17mm nncludmg mic.
3V-12V operation. 1000m range £13.45
STX High-performance Room Transmmer

High performance transmitter with a buffered output stage for greater stability and
range. Measures 22mm x 22m, including mic. 6V-12V operation, 1500m range. £15.45
VT500 High-power Room Transmitter

Powerful 250mW output providing excellent range and per!ormance

Size 20mm x 40mm. 9V-12V operation. 3000m range

VXT Voice-Activated Transmitter

Triggers only when sounds are detected. Very low standby current. Variable sensitivity
and delay with LED indicator. Size 20mm x 67mm. 9V operation. 1000m range. £19.45
HVX400 Mains Powered Room Transmitter

Connects directly to 240V A.C. supply for long-term monitoring.
Size 30mm x 35mm. 500m range

SCRX Subcarrier Scrambled Room Transmmer

Scrambied output from this transmitter cannot be monitored without the SCDM decoder
connected to the receiver. Size 20mm x 67mm. 9V operation. 1000m range...... £22.95
SCLX Subcarrier Telephone Transmitter

Connects to telephone line anywhere, requires no batteries. Output scrambled so
requires SCDM connected to receiver. Size 32mm x 37mm. 1000m range £23.95
SCDM Subcarrier Decoder Unit for SCRX

Connects to receiver earphone socket and provides decoded audio oulpul to
headphones. Size 32mm x 70mm. 9V-12V operation ‘ > .. £22.95
ATR2 Micro-Size Telephone Recording Interface

Connects between telephone line (anywhere) and cassette recorder. Switches tape

automatically as phone is used. All conversations recorded. Size 16mm x 32mm.
Powered from line..

188 ¢ Speclals XK

DLTX/DLRX Radio Control Switch

Remote control anything around your home or garden, outside lights,
alarms, paging system etc. System consists of a small VHF transmitter with
digital encoder and receiver unit with decoder and relay output, momentary
or alternate, 8-way d.i.l. switches on both boards set your own unigue
security code. TX size 45mm x 45mm. RX size 35mmx 90mm. Both 9V
operation. Range up to 200m.

Complete System (2 kits),
Individual Transmitter DLTX.
tndividual Receiver DLRX

MRX-1 Hi-Fi Micro Broadcaster
Not technicalty a surveillance device but a great idea! Connects to the
headphone output of your Hi-Fi, tape or CD and transmits Hi-Fi quality to a
nearby radio. Listen to your farvourite music anywhere around the house,
garden, in the bath or in the garage and you don’t have to put up with the
DJ’s choice and boring waffle.

Size 27mm x 60mm. 9V operation. 250m range

£50.95
£19.95
£37.95

£20.95

DerT. EE

SUMA
DESIGNS
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THE WoORKsSHOPS, 95 MAIN ROAD,
BAXTERLEY, NEAR ATHERSTONE,
WARWICKSHIRE CV9 2LE
VISITORS STRICTLY BY APPOINTMENT ONLY

Beware inferior imitations!

UTLX Ultra-miniature Telephone Transmitter

Smallest telephone transmitter kit available. Incredible size of 10mm x 20mm!
Connects to line {anywhere) and switches on and off with phone use.

All conversation transmitted. Powered from line. 500m range

TLX 700 Micro-miniature Telephone Transmitter

Best-selling telephone transmitter. Being 20mm x 20mm it is easier to assemble
than UTLX. Connects fo line (anywhere% and switches on and off with phone use.
All conversations transmitted. Powered from tine. 1000m range .. £13.45

STLX High-performance Telephone Transmitter
High performance transmitter with buffered output stage providing excellent stability
and performance. Connects to line (anywhere) and switches on and off with phone
use. Al conversations transmitted. Powered from line.

Size 22mm x 22mm. 1500M FANGE...........ccoooiorciimicrcimamri e .

TKX900 Signalling/Tracking Transmmer
Transmits a continuous stream of audio pulses with variable tone and rate. Ideal for
signalling or tracking purposes. High power output glvmg range up to 3000m.
Size 25mm x 63mm. 9V operation.....................

CD400 Pocket Bug Detector/Locator

LED and piezo bleeper pulse slowly, rate of pulse and pitch of tone increase as you
approach signal. Gain controf allows pinpointing of source

Size 45mm x 54mm. 9V operation . £30.95

CD600 Professional Bug Detector/Locator

Multicolour readout of signal strength with variable rate bieeper and variable sensitivity
used to detect and locate hidden transmitters. Switch to AUDIO CONFORM mode to
distinguish between localised bug transmission and normal legitimate signals such as
pagers, cellular, taxis etc. Size 70mm x 100mm. 9V operation........... - £50.95

QTX180 Crystal Controlled Room Transmitter
Narrow band FM transmitter for the ultimate in privacy. Operates on 180MHz and
requires the use of a scanner receiver or our QRX180 kit (See catalogue).
Size 20mm x 67mm. 9V operation. 1000m range

QLX180 Crystal Controlled Telephone Transmitter
As per QTX180 but connects to telephone line to monitor both sides of conversations.
20mm x 67mm. 9V operation. 1000m range £40.95

QSX180 Line Powered Crystal Controlled Phone Transmmer
As per QLX180 but draws power requirements from line. No batteries required.
Size 32mm x 37mm. Range 500m £35.95

QRX 180 Crystal Controlled FM Receiver

For monitoring any of the ‘Q’ range transmitters. High sensitivity unit. All RF section
supplied as pre-built and aligned module ready to connect on board so no difticulty
setting up. Output to headphones. 60mm x 75mm. 9V operation . £60.95

1£15:95

£16.45

. £2295

£40.95

A build-up service is available on all our kits if required.

UK customers please send cheques, POs or registered cash. Please add
£1.50 per order for P&P. Goods despatched ASAP allowing for cheque
clearance. Overseas customers send Sterfing Bank Draft and add £5.00
per order for shipment. Credit card orders welcomed on 01827 714476.

OUR LATEST CATALOGUE CONTAINING MANY MORE
NEW SURVEILLANCE KITS NOW AVAILABLE. SEND TWO
FIRST CLASS STAMPS OR OVERSEAS SEND TWO IRCS.

Tel/Fax:
01827 714476
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RADIO DATA MODULES

SYSTEMS & ACCESSORIES

UK, E.E.C, Scandinavia, Eastern Europe, North & South America,
Middle East, South Africa, New Zealand, Far East or Australia.
Wherever you are, we have a module on the right frequency for you !

M Transmitter & Receiver Starter Kits

* Construct quality F.M remote controls, data links, wire-free alarms *
* Range up to 200M with dipole, SKM with RX Yagi *
“ Available on UK 418MHz to MPT1340. Export 433.92MHz, 403Hz. *
* SILRX- Receiver includes, audio, digital data, carrier detect o/p *
* RXM- as SILRX + slgnal strength RSSI, tamper and jamming det *

* Kit Prices inclusive of VAT and Postage: *
* TXM-418-A + SIL-418-A + Data/Application Sheets: Only £29.95 *
* TXM-418-A + RXM-418-A + Data/Application Sheets: Only £34.95 *|
* Decoder Board for RXM or SIL c/w HT-12-D: Only £15.00 *

TXM-418-A/F Transmitter SILRX-418-A/F Receiver RXM-418-A Receiver

NEW | High Data Rate (-F) 20,000 bps, 3V Version:

* Same o/p Power but twice as fast as the - A version, up to 20,000 bps
* Drives directly from PIC port, reducing component count & size *

* TXM-418-F + SILRX-418-F + Manual: Only £29.95 *
Add Wire-Free Panic to Your Existing Wired Burglar Alarm

* Suitable for Home of Industry, Over 10,000 Sold *
* Hand Held Transmitter Permits Operation Anywhere *

* > 100M range Meets B36799 Class |l Specification * .

* UK Manufactured, Avallable on 418, 433 or 403MHz *
1CH-403-B8

Complete Kit Comprising : Assembled and Tested F.M Pendant Transmitter and
Alarm Receiver Board, Transmitter Battery and Instruction Manual: Only £49.95.

Long Range VHF Modules for the UK, Australia and Beyond

* UK, 173MHz to MPT1344 & MPT1328 Licence Exempt *

* F.M Operation: With 3V 1mW and 5V 10mW Versions *

* Range up to 1 or 3 Km tine-of-site *

VHF Starter Kits Inclusive of VAT and Carriage :

1mwW TXM-173-(1) + RXM-173 + Manual: Only £54.95
10mwW TXM-173-(10) + RXM-173 + Manual: Oniy £59.95

40,000bps Modem Transceivers + RS232 Interface

_Excluslve: The worid leading BIM high speed transceiver is
now available with a RS232 interface and integral 2-wire
RS232 controlier board. The BIM-RS232 automatically takes
care of tasks such as flow control permitting the construction
of a simple but reliable radio modems capable of operation
over ranges of up to 200M. EMC approvals of finished prod-
ucts are simplified by the totally screened RF design and ESD
protected RS232 port. tdeat for PC-PC networks and EPOS
applications. Available on 418MHz and 433.92MHz. Prices 1+
£79.95 each. Combined 2M interface & Power Cable £6.95 each.

New High Power 433.92MHz Transmitter

* Offering > 10mW o/p into 50 Ohms * H
|

* Operates with Extisting Receivers *
TXMA433-HP

PEN-403-A

=
-

BIM-XXX-RS232

* 6-9V Operation, Range up to 1Km *
* Intended for Export Markets *
* Prices 14£16.50, 100+ £8.25 *

Antennas {1+ price}

M-418-A 0.25mW ... £12.50 | Helical-173MHz. ...£4.90 [|SILRX-418-A ..£22.50
TXM-433-A 0.25mW . £12.75 { {1/4 Wave 418MHz. RXM-418-A_ . £29.05
XM-418-F 0.25mW .. £.12.75 g:tﬁ&ﬁ:gggg
M-433-F 0.25mW..... £12.75 P " :
M403A 0 25mW €12 75| JUHF End Fed Dipote...£35.00] [RxM-403-A ..'gaos
5 e SILRX-418-F...£23.95
XM-173-4689 1mW. . £22.50 l SILRX-433-F. £23.95
TXM-173-4689 10mW...£24.50 | 1:4 wave 41 wsDeos  |RXM-17360. £31.62
XM-184-4689 10mW. .£29.95 RXM-184-60._ £31.62

*Pnces unless otherwise stated ex-
dude VAT. Camage free on all non-
account mainiand UK orders.

Insurance available at additional cost. Lﬂa

Corporate Web Site http//www.radio-tech.co.uk
Radio - Tech Limited, Overbridge House, Weaid Hall Lane
Thornwood Common, Epping, Essex CM16 6NB.

Credit Card Payments Wel-
come. 2/4 day delivery by
DHL Service Available. Ali
prices in Pounds Sterling

Sales +44 (0) 181 368 8277 Fax +44 (0) 181 361 3434

International +44 (0) 1992 57 6107 Fax +44 (0) 1992 56 19
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UASAR!

Electronies !

I SECURITY

ULTRASONIC MOVEMENT DETECTOR
Xtal controlled oscillator,
detector circuits & edge
mounted transducers on
one PCB just 75x40mm,
Detection range 4-7m. Adjustable
sensitivity. LED indicator. Oulpuls to drive ex-
ternal relay/circuits 9V DC operation. 3049-KT.
£14.95

COMBINATION LOCK Versatile electronic logk
comprising main circuit & separate 9 key touch-pad
for remote opening of lock, 120VAC/10A relay
supphied. 9-12V. 3029-KT. £9.95

LIGHT ALARM Protect your valuables with this
practical, clever little circuit, Alarm sounds it even
the smallest amount of fight falis on the circuit Place
in cash box etc. 3008-KT. £4.95

THE SCREAMER) Painful alarm siren gives out a
massive 110db of ear piercing noise Box supplied
has two 35mm plezo elements already built into
their own resonam cavny PCB fits inside box to gwe

MINE CCTV CAMERA

FEATURES
‘Compact & hight camera
PCB moduie 54Wn3BL

a neat. L Use as part of an alarm circuit

or just for the Oun ol il 6-9V operation. 3015-KT
I’W"'!""""'Y""'J

¢ SURVEILLANCE

ngh performance  surveillance kits Room

I x30mmH, 33 grams
“Low power consumption
12V DC. 150mA
. “Low lght
Latest high quality IR- | Q1lux(IRLEDon)
sensitive monochrome | "High quality. high
camera module for Video | resolution CCIRimage
Intercom CCTV. Surverl- 512x562 puxels
lance etc. Simply plug | Videooutput IVwrlw
into scan or video Six | Lens36mm. 1
on-board IR LED's Less | Fieidof view 74"H x 55V

than halt the size of a | Maintenance free

cigarente packet! 'Budl-:ml;'onglw
controlied auto- ris
ASSEMBLED UNIT: i -
30A7-AS £8995 Internal synchronisation

with electret
& battery hoiders/clips. Al
transmitters can be received on an ordinary VHF
FM radio.
MTX - Miniature
| 3V Transmitter
Easy to build & guaranteed to
nsmit 500 mewes (over 1000m possible with
igher voltage & better aeriat). 3-9V operation.
Only 45x18mm. 3007-KT. £4.95
MRTX - Miniature 3V Room Transmitter
L ur best selling ‘bug’. Super sensitive, high power

YYVY

microphones

FACTOR

THE EXPERTS IN RARE &
UNUSUAL INFORMATION!

Full details of alf X-FACTOR PUBLICATIONS can be
found in our catalogue N.8. Minimum ocder charge for
reports and plans is £5.00 PLUS normal P &P
SUPER-EAR LISTENING DEVICE Complete
plans to buld your own parabolic dish
microphone. Listen 1o distant voices and sounds
through open windows and even wallsl Made

from readily available parts R002 £3.50
TELEPHONE BUG PLANS Build you own
micro-beetle telephone bug. Suitable for any
phone. Transmits over 250 metres-~ more with
good receiver. Made from easy 1o obtain, cheap
components RO06 £3.00

l LOCKS ~ How they work and how to pick

| B . . .

[}

them. Thig fact filled report will teach you more
about locks and the art of lock picking than many
books we have seen at 4 times the price. Packed
with information and Mlustrations. ROG8 £3.50
RADIO & TV JOKER PLANS We show you
how 10 build three different circuits for dlslupnng
TV picture and sound plus FM radiol May u|

L_| your neighbours & the authorities!! DISCRETION
REQUIRED R017£3.50
INFINITY TRANSMITTER PLANS Complete
plans for building the famous Infinity Transmitter.
Once installed on the target phone, device acts
like a room bug Just call the target phone &
activate the unit to hear all room sounds Great for
home/office securityl RO19 £3.50
THE ETHMER BOX CALL INTERCEPTOR
PLANS Grabs telephone calls out of thin air! No
need 10 wire-in a phone bug. Simply place this
device near the phone lines to hear the
conversations taking placel RO25 £3.00

1000m range (Up to 2 miles with 18V supply &
better aeriatl). 9V operation. 45x19mm 3018-KT
£5 95

HPTX - High Power Room Transmitter
+ugh pertormance, 2 stage transmitter gives greater
stabulity & high quality reception
1000m range with 9V battery
6-12V operation. On/ oft
switch. Size 70x15mm.

KT £6.95 |

operates when sounds are detected 1km range
Low standby current — conserves battery power.
Only

Adjustable sensitivity & turn-oft delay.

63x38mm. 3028-KT. £8.95

TRi - Telephone Recording Interface
Connect between phone line & cassette recorder.
Automatic-ally switches on tape when phone is
used Records all conversations. Powered from line
48x32mm. 3033-KT. £6.50

TRVS - Tape Recorder Vox Switch
Very sensitive. voice activated swiich - automati-
cally turns on cassette recorder when sounds are
detected Adjustable sensitivity & turn-off detay.
115x19mm ing. mic. 3013-KT. £7.50
MTTX - Miniature Telephone Transmitter
Antaches anywhere 10 phone line. Transmits only
when phone 1s used! Uses phone
line as aerial & power source
45x15mm.
16-KT. £65.50
Two Station Intercom/Hard Wired Bug
Each unnt has its own speaker, microphone &
ampiifier (LM386). Turn Into a hard wired bug by
using 4 stand ribbon cable supplied 10 send power
trom the receiving unit 10 the remote ‘bug’ unid. V.
3021-KT £12.95
Telephone Ampiifier Kit
Pick-up coil & sensitive amplifier let you hear con-

>
>
Ll
>
>
»
»
ql
»
P
E
al
gl
r 303.
VTX - Voica Activated Transmitter
Powertul 2 stage voice activated transmiter. Only
»
>
>
P
2
>
E
h

1 GENERAL KITS

3 DIGIT LED COUNTER 2 board basic event
counter, Main board has 3 digit counter cwcuit 2nd
board has Count & Reset switches & debounce
circuit. Cascaded with other boards 1o provide more
dugits. Box & battery holder provided. 9V battery.
78x50x25mm. 3001-KT. £14.95
OP-AMP FUNCTION GENERATOR Quad Op-
Amp connected as oscillator & wave shapers 1o
| generate audio range wave-forms Oscillator gener-
ates Square Wave from 6Hz 10 6KHz. Other amps.
produce Triangle & pseudo Sine outputs Soider
l ad outputs 9V powered 47x40x22mm. 3023-KT
4.95

LOGIC PROBE Original. modem design tests both
CMOS & TTL circuits as well as detecting fast
puises. Gives visual & audio indication of logic
I states found. Powered from circuit under test IU's
operation 1s tully explained 3024-KT. £7.95

ROULETTE LED A great introduction to
gambilng._ err electronics! Watch the ‘ball’ spin

I round the roulette wheel, siow down & drop into
slot Uses 10 LED's, CMOS decade counter &
Op-Amp to teach Voliage Controlled Oscillator
(VCO) principles. 9V powered. Educational & tunil
3006-KT. £10.95

I PELTIER JUNCTION HEAT PUMP Boil or freeze
|| water instantly! Use for regulated cooling of tem-
perature_sensitive components and much more.
3066-KT. £21.95
9V XENON TUBE FLASHER This powerful tugh
voltage xenon ftasher runs off a simple 9V battery. A
transformer 15 used 10 step up the 9V supply voltage
to the high voltage required to flash the 25mm long
tube. Flash rate adjustable between 0.25 to 2 second
W ‘mervals 3022-KT £11.95
LM383 AMPLIFIER MODULE Proven, popular
building block for use in any audio project where
general amplification required. Power output de-
I pendent on supply voltage & load resistance Typi-
cal ratings: Over 10W for 15V supply & 2W speaker,
1Wtor 8V supply & BW speaker. 3047-KT. £9.96

W versations without even holding the phonel Can be
P used for surveitlance 3055-KT_£8.95

LED SEOUENCE/RANDOM FLASHER. 5 ulva baght
red LED's flash in sequence or random Ideal for model
ralways. Onfoff swich. COB PCB 15x8mm (spare
provided). 3V powered 3052-KT £3.95

LED DICE The classic electronic project that never loses.
it's populanty. Combines a great with an easy intro-
duction 1o electronics & simple circuit analysis 7 LED's
simuiate a real dice face. The dice rolis, siows down. stops
©on a number at random. Uses a 555 timer & counter IC.
Box included. 9V operation. 3003-KT. £8.95

STAIRWAY TO HEAVEN GAME Thss game of skill
tests your hand-eye co-ordination If you press the switch
each time the green part of the bi- polar LED lights you
climb higher up the stairway - but miss & you start againl
Introduces you 10 several basic electronic cifcuits. Box
provided 9V opetar-on 78x50x19mm Roite Harms NOT
included! 3005-KT. £8.95

DC MOTOR SPEED CONTROLLER Control the
speed of any common DC motor rated up to 100V (5A).
Operates on 5-15V. Uses NES56 IC 1o pulse-width
modulate a TIP122 high current. switching power transis

tor. In this way torque of the motor  not lowered Box
mounted 3067-KT. £19.95

SWITCHING POWER SUPPLY Replace expensve 9V‘
battenes with cost-efficient 1.5V ceits IC based circut
acts as a step-up switching power supply. Selectable 1.5
or 3V DC inputs Gives a fixed output of IV @ 18mA
from a 1.6V “AA” cell. Solder pads for input/outout 1

cell & 2 cell "AA” hoklers & jumper switches supplied

40x15x12mm 3035-KT. £4.95 I

SINGLE CHIP AM RADIO Complete mini sized AM
radic on a PCB. Tuned Radw Frequency front-end,
AM Radio IC & 2 stages of audwo amplfication. All
components supplied inc. prewound coll & speaker.

32x102mm. 3063-KT £9.95
TRAIN SOUNDS 4 selectable sounds - Whistle
Blowing, Level Crossing Bell, Chugging &

with all components inc. speaker,

“Clickety-Clack™. 2.5-6V. Suppited l

16 x 29mm COB PCB, switches &
2x "AA” battery holdcrs SG 1. £4.95

 plus AUDIO ¢ EDUCATIONAL o LASER o SECURITY o TEST GEAR « BOOKS & more

Ou »ghqualrtypro)ectknsaresupphedwm.ancomponents fibre glass PCB's & comprehensive Instruc-

REE CATALOGUE with order or send 2 x 1st Class stamps (refundable) for detals of over 100
kns&pubhcatvonsMaxlordevml'y Please ADD £2.00 P. & P. (Europe £3, Rest of Word £5) & make
cheques/PO's payable to Quasar Electronics. Goods normally despatch within 5 working days. Please
allow 28 days for defivery. Prices inciude VAT at 17-5%. Fovsafety send cash by recorded delivery.

Quasar Electronics Unit 14 Sunnningdale BISHOP'S STORTFORD Herts CM23 2PA
E-maii: 101364.3510 @compuserve.com
I N N N I B B e e .
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Special Feature

 LIES AND
ELECTRONICS

BARRY FOX

Ever wonder if you are being

bugged? Tired of business
rivals pre-empting you deals?
Take a look at the world of high
tech surveillance.

HEe police and security services

have an armoury of high tech

surveillance equipment. Needless
to say they do not like to talk about
it. Thermal imaging cameras, which
find bodies trapped in rubble after an
earthquake or bomb blast, can also
monitor movement in a dark room. If a
laser is beamed at a window, the
reflected light will be modulated by the
small vibrations in the glass pane which
are caused by speech in the room. The
modulations are converted back into
speech by a device like the readout
head of a laser disc player.

All British Telecom’'s telephone ex-
changes are now fully digital. Speech
passes through them as digital code
and is switched by a computer. This is
how BT can now offer its subscribers
new services, such as itemised bill-
ing, call re-routing and conference calls
where several parties are on the line at
the same time. The same technology
lets BT help the authorities trace the
destination and origin of any call im-
mediately it is placed, and tap into a
conversation without the teli-tale clicks
which often gave the game away on an
analogue line.

Amateur eavesdroppers can now
work almost as effectively as the
professionals. A wide range of devices
can either be bought over the counter,
or by mail order, or be constructed by
an electronic enthusiast.

EQUIPMENT AVAILABILITY

Once you know what is on sale, you
realise how easy it is to be bugged
without realising it. Like Gene Hackman
in the movie The Conversation, anyone
with business or personal secrets can
then become paranoic, especially if
they understand the technology, and
know what is on sale at surprisingly low
prices.

Why is that van parked down the
road in the street? Who is hidden in
the back, with what equipment? Is the
aerial on the roof picking up a music

radio station, or is it receiving signals
transmitted from a bug?

Who is that out there in the garden at
night? Why are they peering through a
stubby looking telescope?.

For legal reasons, of which more
later, we can only give general pointers
to what is on sale. They are intended
to alert the unwary, while not provid-
ing too much help for the would-be
eavesdropper.

PHONE AND FAX TAPPING

An ordinary telephone may not be as
innocent as it looks. There is no visible
sign of tampering, inside or out, but it is
recording everything said when a call is
made. A small tape recorder, the size of
packet of cigarettes, is connected to a
telephone extension socket in another
room, or to the junction box in the cel-
lar, or outside on the wall.

The recorder costs only around £50.
It uses miniature cassettes of the type
intended for dictation, but runs them at
one-half or one-third normal speed to
record several hours on a single tape.
The recorder has a sensor, which starts
the tape running whenever the handset
of any telephone on the house line is
lifted. The tape stops running when the
handset is replaced.

The telephone junction box also
contains a miniature radio transmitter
which runs off long-life batteries. It may
transmit on the same VHF band that is
used for FM broadcasting, so the
signals can be picked up by any
domestic portable radio, for instance in
a car outside the house. Or it may work
at higher frequencies, in the VHF band
allocated to aircraft, or in the UHF band
reserved for lorry fleets, so that the
transmissions can only be picked up on
a matching receiver. The transmitter
costs anything from £50 to several
hundred pounds, depending on its
power and range.

Perhaps the junction box which
serves the Fax machine contains an
even more sinister device, bought by
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mail order from a supplier in Frankfurt,
Germany, for DM 8500. Whenever a fax
call is made or taken, the "Telefax
Interception System’” transmits the
warble tones that the fax machines
exchange. These warbles are picked up
by a VHF receiver outside the house.

The receiver triggers a high fidelity
tape recorder which captures the full
frequency range of the rapidly chang-
ing warbles. Later the tape is replayed
into a personal computer loaded with a
software program which displays the
text of the fax on screen. The PC either
stores the text on floppy disc or prints it
onto paper. The device, says the com-
pany, “fits into a briefcase” and can
be used in a “parked car in a nearby
street”. “We have them in stock” con-
firms the sales representative.

GIFT NUMBERS

Your cordless phone was bought
from a reputable electronics dealer for
under £100. It is wholly legitimate and
has not been tampered with. But by a
quirk of design and government licence
it also functions as a surveillance
device. A base station plugs into the
telephone wall socket and broadcasts
speech to a handset which the owner
carries round the house or garden.
Some of the frequencies allocated by
the UK government are at the extreme
end of the AM Medium Wave band. So
a portable AM radio will often be able
to pick up the conversation. If the
house is high on a hill, the signals may
travel several kilometres.

Even without tampering, an ordinary
telephone can release secrets to a
caller. Unless you know how, and
remember to take positive blocking
steps every time you dial a number,
your own number is transmitted down
the line ahead of the ringing tone.

The system, called Calling Line Iden-
tification, is well-intentioned. It can
curb malicious and obscene calls. But
anyone who uses their own phone to
make a call, e.g. in response to an
advertisement, immediately makes the
called party a present of their telephone
number - even if it is-ex-directory.

For just £50 (plus a small quarterly
service fee), high street shops quite
legitimately sell a CLI display device
which - also quite legitimately - plugs
into any phone line and automatically
stores the last fifty numbers that have
called it.

There is even a way of using CLI
for free, and with no extra equipment
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needed. Using an ordinary phone, dial
1471 and hear a recorded announce-
ment of the last number that called that
phone line.

CAMERA AND SENDER

Behind a ventilation grille, or hid-
den inside the smoke detector, burglar
alarm sensor, hifi loudspeaker or clock,
there may well be a miniature video
camera with a wide angle lens that is
watching everything in the room. The
camera connects either to a TV set,
VCR or a device called a Videosender.

Use of the "sender” is illegal but it
is easily purchased by mail order. Its
intended use is to broadcast the out-
put of a VCR or satellite receiver round
the house, to avoid the need to lay ex-
tension wiring, but it can equally well
transmit the signal from a camera.

Because the Videosender works on
the ordinary UHF TV band, but can be
tuned to a frequency well away from
the BBC, ITV or Channel 4, its signals
can be received on an ordinary TV set
or VCR. Sensitive cameras, which work
even in low light, cost under £200.
Videosenders cost as little as £20, with
more powerful models that reach down
the street still costing less than £40.

An infra-red video camera can see
in the dark. These are sold legitimately,
e.g. for watching over babies at night. A
lamp bathes the area in infra-red light.
The camera uses the infra-red to form
an image as if the room were well-lit.
Some ordinary video camcorders will
respond to infra-red. Ex-military infra-
red “Dragon” lamps cost over £600, but
have a filter which cuts out all visible
light so that subjects do not know they
are being lit up by a powerful infra-red
beam.

COMPUTER TEXT

Your home or office computer is
stylish because it is made of plastic. So
there is no metal screening to stop its
circuits radiating an electronic imprint
of whatever text the computer is dis-
playing on screen. Put a portable radio
near a computer and you will hear
the radiation as nuisance interference.
Enough radiation will leak through the
windows to reach a sensitive receiver

outside. An oscillator can make it

display the stolen text.

The military and security services
know this only too well. This is why
they use computers which are housed
in metal boxes which look ugly but trap
radiation. The windows in their offices
are also coated with a thin metal film,
similar to that used to keep out the
sun’s rays. It also keeps in the com-
puters’ radiation.

DISGUISE

A pen laying on the table, an ashtray
or calculator; they can ali house a
hidden microphone and miniature
transmitter. So can a multi-way adaptor
plugged into the mains socket in the
wall. The socket itself is a risk. It can
contain a microphone and radio
transmitter. The transmitter is powerful,
and transmits over a longer range,
because it can draw mains power. So
the receiver can be hidden well away
from the room. Prices start at around
£60.

Ex-military “night vision” gunsights
and monoculars can now be bought for
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£200. For an extra £100 you can get
one that will clamp to a camera. Many
come from Russia where the army
factories are happy for any new market.
One dealer alone says he has been
selling several hundred a year. He
boasts that his “black market goods are
carefully checked”. You'll also find new
and guaranteed units advertised, for
legitimate use, in yachting magazines.

Night sights work on the principle of
image intensification. A lens forms an
image of the dark scene on a light
sensitive cathode. This emits electrons
which fall on a fluorescent screen
and generate light. By amplifying the
electron flow the final image is much
brighter than the natural scene. You
see the effect in nature films of animals
at night.

Paranoics should be especially wary
of any visitor who will never lose sight
of their briefcase. It cost at least a
thousand pounds more than the normal
shop price. This is not surprising be-
cause it hides a microphone and mini-
ature VCR, with a video camera that
peers through a pinhole in the lock.
As an extra option, the video camera
is hidden inside a dummy cellphone
which sits innocently on the table and
connects with the briefcase on the floor
by microwave radio link.

TANGLED LAWS

The law should safeguard us from
this kind of intrusion, but in practice
it seldom does. There is no blanket
control over bugging and spying. In-

stead there is a tangle of different laws,”

which often make it legal to sell bug-
ging equipment, but illegal to use it. So
the vendor is in the clear, and the
customer carries the can if caught red-
handed. The penalties are severe, rang-
ing up to two years in jail and unlimited
fines. But victims first have to know
they are being bugged, and then help
the police prove it.

The Wireless Telegraphy Act, 1949 is
still in force and bans unlicensed radio
reception, as well as transmission and
causing interference. Licenses are not
available for the frequencies used by
radio bugs (the VHF band 88MHZ-
108MHZ used for FM broadcast radio,
the continuation of the VHF band up to
138MHz which is reserved for aircraft,
and the UHF band 390MHz-450MHz
allocated to public mobile radio e.g.
communication between a business
and its fleet of vehicles).

Neither sale nor possession of
unlicensed bugs is an offence. Using a
bug is obviously illegal, but there is
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Objects like mains adaptors and
smoke detectors can conceal
microphone and video camera bugs.

Charles and Diana
both had
telephone
conversations .
bugged.

often no way of proving who planted
the bug or who is Ilistening to
it. Not surprisingly, shops seldom
demonstrate their bugs working.

Using a “scanner” radio to
eavesdrop on cellphone conversations
is an offence. But the authorities can
only act when they have proof of
reception. The Radiocommuncations
Agency of the DTI could have
prosecuted newspapers which pub-
lished transcripts of the “Dianagate”
and “Camillagate” tapes, purportedly
cellphone conversations made by
Princess Diana and Prince Charles. But
the RA can only act if the scanner
victims complain and positively identify
themselves as the voices heard. The
RA never received any formal
complaint from the Royals, so no
prosecutions were brought.

SECTION 7

Recent updates to the Wireless Tele-
graphy Act let a government minister
ban the sale, importation, manufacture
and even possession of a particular
piece of radio equipment that it is illegal
to use. These so-called “Section 7
Orders” have already stopped the sale
of CB radios and cordless phones
that work on frequencies which are
authorised in the US, but not in the UK.
But the Section 7 weapon has not yet
been used against bugging equipment.
The Radiocommuncations Agency of
the DTl is instead looking for proof of
"incitement”.

Installing offending equipment could
very easily be encitement to break the
law. Sale with advice, and a nod and
wink, is risky too. (“How to bug a
room” articles could also be.) The RA
has already prosecuted a firm selling
Videosenders. It was fined £4,800, plus
over £3,000 costs. Another, selling
car burglar alarms that work on un-
authorised radio frequencies, was fined
£2,000 with £4,000 costs.

As a result, electronics shops have
recently become much more cautious
about selling bugging equipment, and
some have removed their window dis-
plays. The trend is towards mail or-
der because it is then much easier
to plead innocence of incitement. “All
equipment is sold on the strict under-
standing that it will not be used in the
UK and will be exported outside the
EC’” warns a catalogue sent recently to
a UK address.

Some transmission and reception
equipment is labelled “Type Ap-
proved”’, which means it can
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ANOTHER ANGLE

As with all controversial topics there are two sides to the coin. While the activity of
covert surveillance may be fraught with legal potholes and moral mineficlds for those
involved in it, the general public lie safe in their beds at night blisstully ignorant of just
what is going on behind the scenes to provide this cocoon of social and economic
safety.

This framework of safety is under constant threat and attack. Ovent terrorism is
reported every day in the newspapers and is a global problem facing all nations.
Extremist organisations have no limits to the lengths they will go to cause major social
and economic disruption, and now, with the potential for obtaining nuclear material on
the **black market’” ., the consequences of this threat are almost unthinkable.

At the other end of the scale we have the Police forces facing increasingly clever
and organised criminals involved in drugs, fraud, extortion etc. They may not initially
appear as dangerous as the terrorist threat, but in actual fact they could potentially pose
a far greater threat, as they slowly but surely eat away at the delicate fabric of our
society.

This black picture would most certainly be an awful lot blacker if it were not for
the constant use of information gained by the various security organisations through
the use of covert surveillance, both audio and video. By making the mesh of the net
tighter to catch the big fish we unfortunately snag a few of the smaller innocents. No
system is perfect and that is the price we must pay for the blanket of security under
which we all sleep. Those who stand in judgment of the use of this type of
equipment should consider what is going on in the outside world, and just what life
would be like without it.

On a far more mundane level, yet just as important to the victims involved, our
everyday lives are often faced with attack from within, not necessarily physically.
Very often these are situations that the Police cannot deal with for various reasons.

ACTUAL EXAMPLES

Take the case of the family who had ploughed everything into building their busi-
ness up over the last twenty years. They had noticed that profits secemed to be dwin-
dling slowly but steadily. A paperwork investigation by the accountant showed noth-
ing obviously wrong or sinister. As things got steadily worse they decided to take
action involving the use of covert audio and video surveillance and radio **tagging™ of
a certain number of their produced items.

V‘Vhat transpired was a shock to the family and almost disbelief by the Police. The
appointment of a family **friend”" into a position of authority two years previously had
been a big mistake when he started to take away scrap by-product. rework it and sell it
on at car boot sales.

The success of his venture led him to expand into taking large quantities of material
to keep up with the demand. Not having the production facilities to work the material
he had cleverly created a second company within the first with paperwork, orders,
production and despatch all being run to his benefit.

The result of the information gained was a criminal prosecution and recovery of the
company’s profits. This situation could not have been dealt with by the Police. they
can only act when there is evidence of a crime and then only when, with their
overstretched budgets and undermanning, there are no other more pressing cases to
deal with,

Then there is the case of the family who, certain that their older son was the victim
of drug abuse and having watched him slide from a sparkling academic career in
medicine into personal hell, made the unenviable decision to monitor his telephone
calls. Only to find that their son was the subject of ongoing blackmail by a group of
drug pushers who had found out about the theft, by him in desperation, of a small
amount of drugs from the hospital in which he was employed and were forcing him to
steal more and more for their benefit.

Unfortunately these examples are far from exhaustive and over the twenty plus
years | have been in this field I have seen a portfolio of tragedy which no level-headed,
right minded person would disagree required, and wholly justified. the use of surveil-
lance equipment. Where | believe the infringement of civil liberty was utterly insig-
nificant in comparison to the benefit to society. Tim Jinks, Suma Designs

legitmately be used without a licence. A
snooper could for instance legally use a
two-way radio working in the UK's
approved Citizens’ Band. But if hiding
the transceiver involved breaking and
entering, that would be a criminal
offence in its own right.

The Interception of Communications
Act 1985 makes it an offence to read
someone’s letters or listen to their
telephone calls, including cellphone
calls. Anyone who thinks their com-
munications are being intercepted by
an unofficial snooper, should go to the
police. The same Act allows the Home
Secretary to ask BT to tap phones if
crimes are suspected.

Aggrieved parties, who think their
phones are being officially tapped
without justification, can apply for a
review by an independent Tribunal.
If Princess Di really believes she
is under electronic surveillance from
"“enemies’’ in the Palace, she has an
easy remedy.

British Telecom can act on intercep-
tion too, by accusing the culprit of
stealing electricity.

The Data Protection Act 1984 makes
it an offence to obtain personal data
unlawfully, and store it on a computer.
Storing speech as digital code could
make bugging an offence under the
data law.
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The Department of National Heritage
has for the last two years been working
on new privacy laws which will make
bugging, telephoto photography and
electronic surveillance a criminal of-
fence. Progress is slow because any
welcome attempt at protecting people
against tape recording and photo-
graphy, would also have the unwel-
come side effect of making it a criminal
offence for a TV crew to shoot street
scenes, for amateur photographers to
take candid snapshots and for radio
reporters to use a portable tape
recorder to capture background noise
in, for example, shops, offices and car
parks, or for town centres to install
security cameras in exhibition halls.

CELLPHONES

When Cellnet and Vodafone launched
their analogue cellphone services ten
years ago, the only technology available
was analogue. The phones trans-
mit speech, like ordinary broadcast
radio, but at higher frequency (around
900MHz2). Like a broadcast, the speech is
“clear”, not scrambled.

The cellphone system uses two fre-
quencies for each call, one for outgoing
speech and one for incoming speech.
The cellphone operators originally tried
to reassure — or fool — their customers,
by saying that this meant anyone who
tried to eavesdrop on a call by tuning a
radio receiver in to the cellphone band
would only hear one half of the conver-
sation. In fact this is not so.

The call always travels part of its way
through the wires of the public tele-
phone system, and this mixes the two
halves of the conversation together.
(This is why anyone using a telephone
hears their own speech in their own
ear.) Anyone who tunes in to either one
of the two cellphone frequencies hears
both parties.

When a cellphone call is dialled, the
phone grabs the first available free fre-
quencies in the area. So there is no
way of knowing what frequency a call
will use, and thus no way of targetting
an individual caller. But a "scanner”
does the next best thing. It sweeps
rapidly through a chosen radio band
and stops at any frequency on which
there is a strong signal. The user can
then lock the receiver onto that fre- -
quency, or let it go on sweeping.

The first scanners were designed for
amateurs who wanted to sweep the
short wave ham bands for inter-
esting conversation. When
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cellphone services began the manufac-
turers quickly launched new . models
which also covered the 300MHz band.
They cost under £200 and are widely
available. Sale must remain legal, so
long as the scanner can tune to at
least one band on which listening is
legitimate. But be warned. Anyone
caught with a scanner which has been
programmed to sweep an unauthorised
band is at legal risk.

The new digital cellphone serv-
ices (Hutchison's Orange, Mercury's
One20ne and the pan-European GSM
services offered by Celinet and
Vodafone) transmit speech as digital
code. In itself this is no protection
against eavesdropping. The coding

system adheres to a published standard
which any manufacturer can use to build
a decoder. But in Europe the digital
systems use a powerful encryption
system which scrambles the digital code
so that it can only be deciphered by the
intended receiver. So anyone worried
about eavesdropping would be best
advised to use a digital service.

Because the encryption is so power-
ful, cellphone manufacturers cannot ex-
port to countries (e.g. in the Middle
East) which are classified as hostile.
The military does not want to help the
enemy relay secret messages. Likewise
as digital cellphone services open up
across the US this vyear, it is likely
that the speech channeis will either be

clear, or encrypted with only a weak
encryption system. The law enforce-
ment agencies want to eavesdrop on
criminals and drug traffickers.

WORLD WIDE BUGGING

The Iridium digital satellite cellphone
system developed by Motorola will give
world cover later in the decade, without
any scrambling. Anyone with a digital
scanner, anywhere in the world, should
then be able to eavesdrop on any satel-
lite cellphone anywhere in their area.

It is hard to see how legislators can
ever outlaw this, with any hope of en-
forcement. Loss of privacy is one more
price we must pay for technological
progress. (]

Ohm Sweet Ohm,

Max Fidling

Trapped in Utopia

The shack, located in my back garden,
and now a local eyesore, is about the only
place where the Boss won’t venture. After
all, nothing stops her organising the rest
of the place and generally bossing me
around, but Utopia will be found in my
shed. | often tell the cat, where there’s
always something of interest happening on
the bench to generally keep me out of
mischief.

More recently I've had the handicap of
having other unwanted little visitors to the
shack, in the form of a family of mice.
Certainly I've heard the patter of tiny feet
on more than one occasion, and a tiny grey
four-legged furry thing has been spotted
scurrying around at least once recently —
and I don’t mean Piddles, my cat!

You would think that my mousing
moggie would be interested in putting paid
to these uninvited guests, but you're sadly
mistaken. As lazy as ever, the puss seems
content to make cringing, wailing noises at
feeding time and call it a day at that,
occasionally stirring in between times.
Nope, if | want to catch these ‘‘meeces’’, |
rambled while addressing the cat, I guess
I'lIl have to do it myself!

Having cycled to my local store, 1
returned with a brown paper bag holding a
handufl of mouse traps. Back at the shack,
I spring-loaded several of these fearsome-
looking things and gingerly placed them
strategically around my headquarters. 1|
didn’t dare ask the Boss for some pieces of
cheese, in case the truth emerged . . .

So, traps all set and in place, 1 plugged
the soldering iron in once more, and soon
the shed was swimming with the heady
fragrance of good old resin-core solder, as
bits of wire pinged off and flew through
the air, propelled by my wire cutters.

A Call-Touch

I was, as usual, beavering away con-
structing a new electronics project, with
a construction magazine laid on the ter-
racotta-colour bench (the remnant of my
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few weeks ago). | ticked \U

off the wiring diagram as |

deftly stripped lengths of wire

and soldered them into place.
You see, I'd decided to do something

" about the old home-made Intercom which

connected the shed to the house. An old
reel of mains cable had previously been
pressed into service to rig the system
up, but during a bout of gardening,
the cable had been snipped by the
hedge trimmer, and so drastic action was
necded!

A suitable Intercom project had at last
been spotted in a magazine and having
finally amassed all the bits, here 1 was,
working like Alexander Graham Bell’s
apprentice, in a very hot shed. One thing
I liked about the intercom was its
*‘touch-switch’* feature, where bridging
two touch-sensitive contacts I'd made
from some screw heads, caused a **call’
signal to be sent to the remote unit. Skin
resistance, or something.

Meantime, Piddles rooted around in
the shack, feeling the need to inves-
tigate everything as usual. A sound of
scampering mice could be heard coming
through the wooden floor from under-
neath the shed. My eyes narrowed as |
anticipated a mouse trap snapping shut
any second now ... but not a bean was
heard! I carried on soldering, whistling a
tune.

By now it was late evening and finally
the Intercom was finished, and a quick
check with the talking multimeter gave
the thumbs-up. Yet more cable, this time
some twin-core, was laid inelegantly be-
tween the shack and the house, and our
new telecommunications system sprang
into life as I snapped a battery onto the
connector and closed everything up.

e~

By touching the touch-switch on the
Intercom in the shed, a strangled
**squawk’’ emitted from the remote unit
back at the ranch, and thus a call-signal
was made. | retired back to the house,
having cleared up the bench for the day,
feeling duly pleased with myself at
restoring communications.

Hopping Mad

At precisely 2.45a.m., so my bedside
clock stated, I was awoken to the sound
of a certain squawking Intercom.

A nerve-cringing intermittent screech -
could be heard coming from the intercom
in the kitchen downstairs, and faced with
the Boss's impending wrath for wakening
her, 1 pottered bleary-eyed downstairs in
my dressing-gown to investigate. Some-
thing was obviously wrong with the Inter-
com’s other end, I muttered, which meant
a visit to the shack, guided by my Wool-
worth’s plastic torch . . .

Unlocking the shack door, 1 peered
round inside until the flickering torch
beam fell upon the new Intercom. There,
sat on the plastic box, bridging the two
screw-heads of the Intercom’s touch
switch was . . . a mouse!

I lunged forward to shoo the fiend
away, but the mouse instantly flitted out
of sight! Then with a CRACK! my slip-
pers trod on a spring-loaded mouse trap
which snapped shut on my toe!

Youch! Pirouetting round, 1 hopped
back up the path and retired back to bed,
toe throbbing, whilst Piddles, oblivious to
all the commotion, went back to sleep,
wondering what all the fuss was about.
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SHERWOOD ELECTRONICS

~ FREE COMPONENTS
Buy 10 x £1 Special Packs and choose another one FREE

SP1 15 x 5mm Red Leds SP118 2 x Cmos 4047

SP2 12 x 5mm Green Leds SP119 4 x Cmos 4072

SP3 12 x 5mm Yellow Leds SP124 20 x Assorted ceramic disc
SP6 15 x 3mm Red Leds caps.

SP7 12 x 3mm Green Leds SP125 10 x 1000/16V radial elect
SP8 10 x 3mm Yeliow Leds caps.

SP10 100 x 1N4148 diodes SP130 100 x Mixed 0.5W C.F. resistors
SP11 30 x 1N4001 diodes SP131 2 x TLO71 Op.amps

SP12 30 x 1N4002 diodes SP135 6 x Min, slide switches
SP13 20 x Assorted radial elect caps. SP137 4 x WO005 1.5A rectifiers
SP18 20 x BC182 transistors SP138 20 x 2.2/50V rad. elect. caps.
SP19 20 x BC183 transistors SP142 2 x Cmos 4017

SP20 20 x BC184 transistors SP144 3 x TIP31A transistors
SP21 20 x BC212 transistors SP145 6 x ZTX300 transistors
SP22 20 x BC214 transistors SP147 5 x Stripboard 9 strips/
SP23 20 x BCS549 transistors 25 holes

SP24 4 x Cmos 4001 SP151 4 x 8mm Red Leds

SP25 4 x 556 timers SP152 4 x 8mm Green Leds

SP26 4 x 741 Op.amps SP153 4 x 8mm Yellow Leds
SP28 4 x Cmos 4011 SP156 3 x Stripboard, 14 strips/
SP29 4 x Cmos 4013 27 holes

SP33 4 x Cmos 4081 SP160 10 x 2N3904 transistors
SP36 25 x 10/25V radial electcaps  SP161 10 x 2N3906 transistors
SP37 15 x 100/35V radial elect caps SP162 10 x 100K hor. trimpots
SP39 10 x 470/16V radial electcaps SP165 2 x LF351 Op.amps

SP41 20 x Mixed transistors SP167 6 x BC107 transistors
SP42 200 x Mixed 0.25W CF.resistors SP168 6 x BC108 transistors
SP47 § x Min. pushbution switches  SP173 10 x 220/25V rad. elect. caps
SP48 12 x Assorted axial elect. caps. SP175 20 x 1/63V radial elect caps
SP102 20 x 8-pin DIL sockets SP182 20 x 4.7/50V radial elect caps
SP103 15 x 14-pin DIL sockets SP183 20 x BC547 transistors
SP104 15 x 16-pin DIL sockets SP187 15 x BC239 transistors
SP105 5 x 74LS00 SP192 3 x Cmos 4066

SP106 5 x 74LS02 SP193 20 x BC213 transistors
SP112 4 x Cmos 4093 SP194 10 x OA90 diodes

SP115 3 x 10mm Red Leds SP195 3 x 10mm Yeliow Leds

SP116 3 x 10mm Green Leds
SP117 15 x BCS556 transistors

RESISTOR PACKS - C.Film
RP3 5 each value - total 365 0.25W  £2.40
RP7 10 each value -total 730 0.25W £3.75
RP10 1000 popular values 0.25W £6.00

with first order.
P&P £1.25 per order. NO VAT.
Orders to:

S_he_rwood Electronics,
RP4 105 each value-lotal 365 05w £3.40 CAHIETUELL R MILET DTS TN
Notts. NG19 6TD.

RP8 10 each value-total 730 0.5W £6.00

Catalogue £1 inc. P&P or FREE

FREE

CATALOGUE

THINK COMPONENTS - THINK CRICKLEWOOD

© TELEVISION & VIDEO SPARES @ RESISTORS &
CAPACITORS @ HI-FI GADGETS & SPEAKERS
® TRANSISTORS & 1.C.’s ® AUDIOPHILE CAPACITORS
o IN CAR AUDIO @ COMPUTER BOARDS @ TOOLS & TEST

EQUIPMENT @ PLUGS SOCKETS & LEADS
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PCB Designer EEEY™

Amex/Access/Delta/Visa

1

Looking for the price?
It's just £49.00 all inclusive!

...no VAT...no postage...

...no additional charges for
overseas orders.

Dealers and distributors wanted.
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Visit our WWW site at www.niche.co.uk for more information
and a working demo. The demo is also available via anonymous F TP
B from ftp.demon.co.uk in the dir /pub/ibmpc/win3/apps/pcbdemo/ as
B pcbdemo.zip. Internet e-mail pcb@niche.demon.co.uk.

chi v Print out to any Windows supported printer.

Runs on any PC running Windows 3.1, Windows 95 or
Windows NT with a minimum 2MB 'RAM
Will work with any Windows supported printer and monitor

ElEnenl

v Produce Single or Double sided PCBs.

v Toolbar for rapid access to commonly
used components.

v Helpful prompts on screen as you work.

v Pad, track & IC sizes fully customisable.

v'No charges for technical support.

v Snap-to grid sizes 0.1", 0.05" 0.025"
and unrestricted.

v SMT pads and other pad shapes.

v Prints at the resolution of your printer, much
higher than the screen shot shown here.

Niche Software (UK)

22 Tavistock Drive, Belmont, Hereford, HR2 7XN.

Y o
| ™
Jo Y- 0.300

Phone (01432) 355 414

Available in South Africa from JANCA Enterprises, PO Box 32131, 9317 Fichardtpark at R299,00
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Constructional Profect

GARDEN
MOLE-ESTER

TERRY de VAUX-BALBIRNIE

Use the ‘‘green’’ approach to
tell Mr. Mole to pack his bags/

OLES are cute little creaturcs and

few people would wish them any

physical harm. However, damage
caused by their velvety visits will try the
patience of any garden lover. Some, in
their frustration, will resort to the use of
traps or poisoned earthworms.

ON YOUR BIKE!

This project is a humane, *‘green’ and
totally safe way of purging your garden of
malingering moles. A period of use should
banish your grief-stricken guests and you
can get on with gardening without a con-
stant reminder of their unwelcome visits.

In use. Mole-Ester is placed face down
or buried in the ground as close as possible
to any signs of activity. 1t does not need to
be switched on — placing it with the correct
orientation does this automatically.

About every 30 seconds, an audible tone
is emitted for two seconds and at a
frequency chosen to annoy the most
tolerant of beady-eyed burrowers. The
low-frequency sound conducts via the
front face of the plastic enclosure through
the ground.

The moles will hear this and soon
decide to seek a more hospitable host for
their excursions. Moving the device from
one site to another will keep your non-
paying guests guessing.

Using short bursts of sound rather than
a continuous tone conserves the batteries.
This is because the current requirement is
only about 3ImA between pulses but rises
to 80mA average during actual operation.

It is also probably more effective this
way. The internal 12V “*AAA"" battery
pack will provide about 150 hours of serv-
ice and. in practice. this means several
months of occasional use.

The specitied plastic enclosure used for
the prototype is waterproof. The absence
of a conventional on-off switch means that

no holes need be drilled in it. The gar-
den may therefore be watered in the usual
way without any fear of moisture seepage
ruining the circuit.

are input to an amplitier and hence operate
a small loudspeaker which emits a deep
pulsing buzzing noisc.

SLOW PULSE

Looking at the full circuit diagram for
the Mole-Ester in Fig. 2, S1 is a mercury
tilt switch. When the orientation is correct,

RCURY

Dis

ICib
7556

RESET TRIG
VA1
an

Res 24— AA A

10K

:3
i

Fig. 2. Complete circuit diagram for the Mole-Ester.

CIRCUIT
DESCRIPTION

The Mole-Ester circuit is illustrated in
block diagram form in Fig. 1 and as
a complete circuit diagram is Fig. 2.
Consider Fig. 1 first. The slow astable
produces pulses at half-minute intervals
approximately and having a mark/space
ratio of 1:15 — that is, each pulse is on for
about two seconds or one-fifteenth of the
total cycle time.

While the slow astable output is on, the
fast astable is enabled. This latter one
provides rapid output pulses at a frequency
of about 330Hz. In this way, periodic short
bursts at this frequency will be produced at
the output of the fast astable. These pulses

ENABLE

AMPLIFIER 4 LOUDSPEAKER

SLOwW FAST
ASTABLE ASTABLE

Fig. 1. Block diagram for the Mole-Ester.
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a bead of mercury inside bridges a pair
of contacts and a circuit is established.
This will be the case when the device is
placed face-down — a supply will then be
provided by battery Bl to the rest of
the circuit. While the switch is horizontal
(enclosure placed on its side) or upside
down, the supply is cut off and no current
flows.

Two halves of a dual CMOS timer ICI
form the basis of this very simple circuit.
ICla and ICIb are both configured as
astables — 1C1a being responsible for gen-
erating the slow pulses and IC1b for the
rapid ones which will produce the audible
tone.

The time period and mark/space ratio
of ICla are determined by fixed resistors
R1 and R2 in conjunction with capacitor
Cl. Diode DI is necessary to atllow for
a short mark/space ratio. Without it. on-
chip circuitry limits the mark/space ratio to
1:1 approximately — that is, equal on and
off times. With the values specitied, the
time period and mark/space ratio will be as
stated previously.
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Since these parameters are not thought
to be particularly important, no adjustment
is provided. However, the on time could
be extended by increasing the value of
resistor R1 and the total time period time
raised by increasing R2 and vice-versa.

Output pulses are produced at pin 5 and
these are applied direct to the reset pin
of ICib. pin 10. While **high*", ICIb is
enabled and while **low’" it is inhibited.

The time period of 1C1b is determined
by fixed resistors, R3 and R4 in conjunc-
tion with preset potentiometer VRI and
capacitor C2. With preset VRI at mid-
track position, the time period will be
around 3-3ms — that is, the output will
pulse on and off with a frequency of about
330Hz. Preset VR may be used to adjust
the frequency for best effect at the end of
construction.

The output of ICIb (pin 9) is applied
to the base (b) of transistor, TRI through
current-limiting resistor. RS. The transis-
tor acts as a simple current amplifier and
pulses of increased amplitude flow through
the coil of the miniature loudspeaker, LS|,
placed in the collector (c) circuit.

This then emits a pulsing tone. The
loudspeaker is likely to be over-driven but
this does not matter — it is not thought that
moles appreciate high quality sound.

CONSTRUCTION

Construction of the Mole-Ester uses a
single-sided printed circuit board (p.c.b.)
The topside component layout and full size
master foil pattern are illustrated in Fig. 3.
This p.c.b. is available from the EPE PCB
Service, code 106.

Note that it is essential to use the speci-
fied waterproof plastic box for this project.
Other enclosures will tend to leak and this
could ruin the circuit.

Begin construction by drilling the two
mounting holes in the p.c.b. then solder the
i.c. socket into position (but do not unpack
and insert the i.c. itself at this stage). Fol-
low with all resistors, preset potentiometer
VR and capacitors.

Note that resistor R2 (20M(Q) consists
of two ten megohm (10M{2) components
connected in series (both labelled *"R2’" in
the overlay diagram, Fig. 3). This is
because 10MQ is the highest easily-
obtainable value. If a single near-value
resistor. say 22M(2, is available solder it
between the top and bottom pads in the
**R2’" position — ignore the two inter-
connected ones in the middle.

Solder the mercury tilt-switch, S1, into
position using minimum heat from the
soldering iron. When the domed top of this
component points downwards it .will be
on.
Next, solder diode D1 in place taking
care over the polarity (the cathode (k) end
having the stripe on the body connects to
IC1 pins 2 and 6). Solder in the transis-
tor TRI, observing the orientation — the
**flat’” faces the right-hand edge of the cir-
cuit board.

ALL WIRE-UP

Refer to Fig. 4 which shows the
off-board wiring. It scems that battery
holders for eight **AAA’’ size cells are
not listed by the popular suppliers. How-
ever, holders for four such cells are
readily available so two of these will be
needed. If a single holder for eight cells
is available, simply solder the end leads
of the PP3-type battery snap (or the
appropriate type of connector for the
battery holder) to the p.c.b. pads marked
“Bl+" and "Bl —"". The red wire is
the positive or plus connection.

D1 s [
]
LI |;’ &
R2 ®I1C1|®
= e
|
& e

*|c ——1—P LSt

—T1 > B4+
T 1St

Fig. 3. Printed circuit board component layout and full size

underside copper foil master pattern.
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COMPONENTS

holder(s) — see text

100mm x 50mm;
available from EP

epoxy resin adhesive;
screws; solder, etc.

Approx Cost

Guidance Only

Resistors
R1 1M
R2 20M (2 off 10M or single
y k272M) - see text
R3
R4 10k See
R5 3k3
All 0-25W 5% carbon film TALK
Potentiometer Page
VR1 47k enclosed carbon preset
Capacitors
C1 2p.2 min. metallised
polyester — 5mm lead
spacing
c2 100n min. metallised
polyester — 5mm lead
spacing
Semiconductors
D1 1N4148 signal diode
TR1 ZTX300 npn silicon
transistor
IC1 7556 dual CMOS timer
Miscellaneous
S1 Mercury tilt-switch
LS1 64 ohm 66mm dia
“  loudspeaker
B1 12V battery pack (8 x AAA

alkaline cells), with battery

Waterproof plastic box, size 100mm x
rinted circuit board
PCB Service, code
106; 14-pin d.il. socket; PP3 battery
snap, — 1 or 2 off (or as required to
connect the battery holders — see text);
stranded connecting wire; quick-setting

self-tapping

£19

excluding batts.

Layout of components inside the waterproof case. The
loudspeaker is glued to the inside of the lid.
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Burying the unit below ground, near mole activity, will soon send them packing.

If using two holders. proceed as follows
(using two PP3-type battery clip leads).
Solder the positive (red) lead of one of the
holders to the p.c.b. pad marked “Bl +°
and solder the negative (black) lead of the
other holder to the p.c.b. pad marked
*‘B1 —"’. Shorten the iwo remaining *‘free""
ends and connect them together. Insulale
the joint using a short piece of sleeving or
p.vc. tape. Fig. 4 assumes that this latter
method has been used.

Solder 8cm lengths of stranded connect-
ing wire to the two p.c.b. pads marked
“LS1". Adjust preset VRI to approxi-
mately mid-track position,

Finally, insert the i.c. observing its
orientation. Since this is a CMOS com-
ponent, it would be wise to touch some-
thing which is *‘earthed”’ (such as a water
tap) before handling the pins. This is to
dissipate any static charge which might
exist on the body and which could possibly
cause damage.

BOXING-UP

It is important that the attachment of
internal components does not involve drill-
ing holes in the box since this would give
an opportunity for rainwaler or moisture to

enter. The printed circuit board is secured
to the base using the existing shallow slots.
These will accept short self-lapping screws
using the holes in the p.c.b. already drilled
for the purpose. Be very -careful not to
overtighten-them.

The battery holder(s) could be held
securely using a piece of foam stuck 1o the
inside of the case lid. In this way, the
batteries will be easy to replace.

Choose a position for the loudspeaker
on the lid of the box where is will not foul
the battery pack or anything else when in
position. Attach it using a little quick-set-
ting epoxy resin adhesive around its rim.

Solder the wires leading from the
“LSI" pads on the p.cb. on to its
terminals  (polarity unimportant). The
loudspeaker does not need holes for the
sound to pass through since it relies on the
sound conducting through the face of the
box and into the soil.

The sound is at a low frequency and
does this well enough for the purpose.
Inevitably the sound level will be reduced
with the lid in position. Note that the
speaker coil resistance must be high as
specified. Do not use an 8%) loudspeaker
which is the more common type.

INSULATED
JOINT A

LSt
B1

CIRCUIT
BOARD

L

B1

Fig. 4. Interwiring to the battery holders, speaker and circuit

board.
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Layout of components on the
completed p.c.b.

TRIAL-RUN

Insert the batteries into their holder(s)
and connect them up. Place the lid in posi-
tion temporarily.

Turn the box so that the loudspeaker
faces downwards. The circuit should
operate straight away and the loudspeaker
emit a loud buzzing tone for about two
seconds every 30 seconds or so. Turn the
box with other orientations and it should
stop.

Adjust preset VRI as required for the
best operating frequency — that is, for the
most effective vibration of the front face of
the box. Finally. attach the lid firmly.

In some situations, placing the case flat
on the ground perhaps with a weight on
top will be appropriate. However, opera-
tion will be improved if it can be buried.

A period of trial will be needed to find
the best position. depth. eic for the unit.
Also, how long it needs to be in one place
to be effective before moving it to another.
The time of night and day are also worth
experimenting with as is the frequency of
operation.

If the device has been buried, there is no
need to unearth it to check the batteries.
Simply push a cane into the ground so that
it touches the bottom of the case. If the ear
1s applied to the top of the cane, the sound
should be clearly heard.

Goodbye Mr. Mole!
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MultiRouter!

There are autorouters and AutoRouters....
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“The Best Autorouter that | have
seen costing less than £10,000!"

R.H. - (Willingham, UK)

e Uses the latest 32 bit,
Shape Based, Multi-pass
Technology

e Extremely Fast -

Do in Minutes what would
usually take days or weeks

e AutoRoute very large and
complex boards
e User Controllable,
User Configurable

e 100% Completion where
other autorouters fail

e Could Easily Pay For Itself
On The First Job

Integrated Electronlcs CAD Affordable Electronics CAD
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EASY-PC Professional: Schematic From $275 £145
Capture and PCB CAD. Links directly to

ANALYSER I, LAYAN and PULSAR

MultiRouter: 32bit Multi-pass Autorouter
for EASY-PC Professional XM

LAYAN: New Electro-Magnetic layout
Simulator. Include board parasitics in
your Analogue simulations. Links with
and requires EASY-PC Professional XM
and ANALYSER It Professional

$475 £295

$950 £495 |

PULSAR: Digital Circuit Simulator

ANALYSER lll: Analogue Linear Circuit
Simutator

FILTECH: Active and Passive Filter

From $195
From $195

From $27§

£98
£98

£145

- Simulation, £

Design program

STOCKIT: New comprehensive Stock

control program for the smali or medium

sized business

EASY-PC: Award Winning PCB and

Schematic CAD.

Z-MATCH : Award Winning Smith-Chart | From $27§

based program for RF Engineers.

We operate a no penalty upgrade policy. US$ prices include
Post and Packing Sterling Prices exclude P&P and VAT.

« TECHNICAL SUPPORT FREE FOR LIFE

$278 €145

$148 €78

€145

TeNN 17
Prlces from UKE145 / US$275

For full information, please write, phone or fax:-
« PROGRAMS NOT COPY PROTECTED.
Number One Systems « SPECIAL PRICES FOR EDUCATION.

UK/EEC: Ref: EVD, Harding Way, St.lves, Cambridgeshire, ENGLAND, PE17 4WR.
Telephone UK: 01480 461778 (7 lines) Fax: 01480 494042
Ref: EVD, 126 Smith Creek Drive, Los Gatos, CA 95030

Telephone/Fax: (408) 395-0249

Email: sales@numberone.com
International +44 1480 461778

609

USA:

Everyday Practical Electronics, August 1996



VIDEOS ON
ELECTRONICS

A range of videos designed to provide instruction on
electronics theory Each video gives a sound introduction
and grounding in a specidlised area of the subject. The
tapes make learning both easier and more enjoyable than
pure textbook or magazine study. They have proved par-
ticularly useful in schools, colleges, training departments
and electronics clubs as well as to general hobbyists and
those following distance learning courses etc.

BASICS
VT201 to VT206 is a basic electromics
course and is designed to be used as a
complete series, if required.

VT201 54 minutes. Part One; D.C. Circuits. This
video is an absolute must for the beginner.
Series circuits, parallel circuits, Ohms law,
how to use the digital multimeter and much
more. Order Code VT201
VT202 62 minutes. Part Two; A.C. Circuits. This
is your next step in understanding the basics of
electronics. You will learn about how coils,
transformers, capacitors, etc are used in com-
mon circuits. Order Code VT202
VT203 57 minutes. Part Three; Semiconductors.
Gives you an exciting look into the world
of semiconductors. With basic semiconduc-
tor theory. Plus 15 different semiconductor
devices explained. Order Code VT203

w0

> 5
=68
g 8

VT204 56 minutes. Part Four; Power Supplies.
Guides you step-by-step through different sec-
tions of a power supply. Order Code VT204
VT205 57 minutes. Part Five; Amplifiers. Shows
you how amplifiers work as you have never
seen them before. Class A, class B, class C,
op.amps. etc. Order Code VT205
VT206 54 minutes. Part Six; Oscillators. Oscil-
lators are found in both linear and digital cir-
cuits. Gives a good basic background in oscil-
lator circuits. Order Code VT206

£34-95...

inc. VAT & postage

Order 8 or more get one extra FREE
Order 16 get two extra FREE

VCR MAINTENANCE
VT102 84 minutes: Introduction to VCR
Repair. Warning, not for the beginner.
Through the use of block diagrams this
video will take you through the various
circuits found in the NTSC VHS system.
You will follow the signal from the input
to the audio/video heads then from the
heads back to the output.

Order Code VT102
VT103 35 minutes: A step-by-step easy to
follow procedure for professionally clean-
ing the tape path and replacing many of
the belts in most VHS VCR’s. The viewer
will also become familiar with the various
parts found in the tape path.

Order Code VT103

DIGITAL
Now for the digital series of six videos.
This series is designed to provide a
good grounding in digital and computer
technology.

VI301 54 minutes. Digital One; Gates begins
with the basics as you learn about seven
of the most common gates which are used
in almost every digital circuit, plus Binary
notation. Order Code VT301
VT302 55 minutes. Digital Two; Flip Flops will
further enhance your knowledge of digi-

tal basics. You will learn about Octal
and Hexadecimal notation groups, flip-flops,
counters, etc. Order Code VT302

VT303 54 minutes. Digital Three; Registers and
is your next step in obtaining a solid
understanding of the basic circuits found in
today's digital designs. Gets into multiplexers,
registers, display devices, etc.
Order Code VT303
VT304 59 minutes. Digital Four; DAC and ADC
shows you how the computer is able to com-
municate with the real world. You will learn
about digital-to-analogue and analogue-to-digi-
tal converter circuits. Order Code VT304
VT305 56 minutes. Digital Five; Memory Devices
introduces you to the technology used in many
of today’s memory devices. You will learn all
about ROM devices and then proceed into
PROM, EPROM, EEPROM, SRAM, DRAM, and
MBM devices. Order Code VT305
VT306 56 minutes. Digital Six; The CPU gives
you a thorough understanding in the basics of
the central processing unit and the input/output
circuits used to make the system work.

Order Code VT306

ORDERING: Price includes postage to anywhere in the world.
OVERSEAS ORDERS: We use the VAT portion of the price to pay for
airmail postage and packing, wherever you live in the world. Just send
£34.95 per tape. All payments in £ sterling only (send cheque or
money order drawn on a UK bank).
Visa and Mastercard orders accepted - please give card number, card expiry date
and cardholder’s address if different from the delivery address.

Orders are normally sent within seven days but please allow a maximum of 28 days -
longer for overseas orders. ]

Send your order to: Direct Book Service, 33 Gravel Hill, Merley,
Wimborne, Dorset BH21 1RW (Mail Order Only)
Direct Book Service is a division of
Wimborne Publishing Ltd.,

Tel: 01202 881749. Fax: 01202 841692
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RADIO
VT401 61 minutes. AM. Radio Theory. The most
complete video ever produced on a.m. radio.
Begins with the basics of a.m. transmission and
proceeds to the five major stages of a.m. recep-
tion. Learn how the signal is detected, converted
and reproduced. Also covers the Motorola C-
QUAM a.m. stereo system. Order Code VT401
VT402 58 minutes. M. Radio Part 1. EM. basics
including the functional blocks of a receiver.
Plus r.f. amplifier, mixer oscillator, i.f. amplifier,
limiter and f.m. decoder stages of a typical f.m.
receiver. Order Code VT402

Depleti?nl Region

&N T RY

VT403 58 minutes. FM. Radio Part 2. A con-
tinuation of f.m. technology from Part 1.
Begins with the detector stage output, proceeds
to the 19kHz amplifier, frequency doubler,
stereo demultiplexer and audio amplifier stages.
Also covers RDS digital data encoding and
decoding. Order Code VT403

MISCELLANEOUS

VT501 58 minutes. Fibre Optics. From the fun-
damentals of fibre optic technology through
cable manufacture to connectors, transmitters
and receivers. Order Code VT501
VT502 57 minutes. Laser Technology A basic in-
troduction covering some of the common uses of
laser devices, plus the operation of the Ruby
Rod laser, HeNe laser, CO, gas laser and semi-
conductor laser devices. Also covers the basics
of CD and bar code scanning.

Order Code VT502

Each video uses a mixture of animated
current flow in circuits plus text, plus
cartoon instruction etc., and a very full
commentary to get the points across. The
tapes are imported by us and originate
from VCR Educational Products Co, an
American supplier. (All videos are to the
UK PAL standard on VHS tapes)
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U.H.F.
TX/RX
D.T... approved key
fob transmitter and
receiver kit. 200mts.
range. ldeat for alarms
remote control, pagers
etc. Exceptional value.

PO BOX HP79 WOODHOUSE STREET HEADINGLEY LEEDS LS6 3XN
KITS '
RADIO KITS/TRANSMITTERS/ SEND STAMP
" REKI:A“OTE comsgoo%o - FOR LATEST
MICRO FM (a). 1! transmitt -1
e e b e | CATALOGUE
i 1 tivit abie
B o s 25 38m  " 17.95 | % SURVEILLANCE
ULTRA MINI FM. 200mtrs range. 80-100MHz, runs off
e ey | oy | x 2m e * KITS
FM TR . Transmt: 1 iy di
fm;gﬁ,m,ng v e o et o | % SECURITY
FM RECEIVER (a). Small high quality FM receiver
Covers standard FM broadcast bands. Will dnve * AUD'O
* RADIO

phones {not inc ) £10.90
FM RECEIVER (b). As (a) but with 3 watt audio power
amplifier and tuning LED £13.50
CRYSTAL RADIO. Great ntroduction 10 radko electronics,
Inciudes tuner, fermte aeral and earphone £8.50

Transmitter £43.95

AM RADIO. Singe chip radio for use with headphones, Receiver £25.50

{not inc.) or an extemal ampiifier

£9.90
1.R. REMOTE CONTROL. Single channel for Iights
garage doors etc Transmitter - £6.95
Recewver (with mains relay) - £12.20

s o TRANSMITTERS
Single channel. XTAL controlied Transmitter - £9.50
Receiver (with mains relay) ~ £15.45 G u I DE
PREAMPS/AUDIO

AU10 GENERAL PURPOSE PREAMP for aud
apolications where low noise 11 a pﬂon?y?-g::tar amps * only £3'95

elc. 9V-15V, vanable gain and high output £4.20
AU LOW NOISE o o oncaiouses. . % Easy to
\deal for mixers eic. 9V-15V, variable gain £4.50 follow

AU2 ULTRA LOW NOISE PREAMP. Professonal g
sancird Uses 21 NESS34 . 0V-15V, vanaie gain £5.99 gUide 10
AU SMALL S+ EQ. Proanp winasiie tree-bare pyildling

passive EQ crcutt. for pezo pu's .
AU1S SINGLE TRANSISTOR. Low noise pream for short
range

electric gudars efc. Preset gain. BC184L £3.90

AU1s ACTIVE TONE C . 1208 cut and boost,

bass a;ua treble vgn preamp Includes pols. eo9s F.M.

AU1? 7-BAND EQ board for graphic/tone control .
s AR OGUE DELAY. Bucket rigace dyine tragsmltte!}?

Al L 3 el brigade” ire.  and surveillance \ 7
Vanable clock frequency for producing double track and z . J
s et 1 Doy ires fom Se0sime 160 devices. Packed with useful
AU21/22 DIGI LAYS. 200ms and 800ms dignial i i i i
ey g wih 10-01 AD-DIA Variable sampie rae information and circuits.

(25-50kHz). Vanable delay time. 200ms £20.40, 800ms (Some of the circuits included cannot be
£24.95 used legally in the UK}

ALL KITS COME COMPLETE WITH PRE-DRILLED PC.B.'s, HIGH SPEC
COMPONENTS AND FULL INSTRUCTIONS - MAIL ORDER ONLY - MAKE
CHEQUES PO’S PAYABLE TO J.C.G. PLEASE ADD 50p POSTAGE AND PACKING.

PIC EEZE

This is the easiest way to start using PIC microcontrollers. PIC EEZE is a
powerful and versatile development system that allows you (0 start at the level
you like and upgrade if needed whenever your ready. All systems have ZIF
sockets, high quality PCBs (unlike similar priced systems). Fully featured
Assembler/Simulator & Programming environment, designed to be software
upgraded (All software upgrades are FREE).

Programs/ PIC PIC PIC
Features EEZE | EEZE EEZE
1 2 3

16C54/56/56/57/58 = YES YES
16C61/62/63/64/65 YES | YES YES Upgrading is
16C71/73/74 YES | YES YES simple, Just
16C84 B YES | YES | YES ?;f‘i'"; .
16C620/621/622 YES | YES YES system
Serial Eeproms YES YES YES firmware and
In Circuit Emulation - - YES pay the
Lpak (learning package) YES YES YES ditference
Expansion Port _YES YES YES
BASIC compiler 1 - = YES
Price (builtand tested) | £44.95 | £52.95 | £72.95

IN CIRCUIT EMULATION Target probe can be taken from the expansion
port to application circuit. Your program can then be stepped/run etc. with
results on screen and at probe.

BASIC COMPILER Allows you to make your own BASIC PICs and
evaluate your program with Real Time Emulation through target probe.
(Please write/call for details/availability).

LPAK plugs into the expansion port and has coloured LEDs, 7 segs,

buttons and switches and minicore emulator to show PIC programming
methods (includes examples). £28.00.

DPAK stand alone demo boards (2). One is like LPAK and the other will
accept 18/28 pin PIC, has oscillator and power sections ready buili. Can be
used with breadboards or you own circuit etc. £28.00.

SUPPORT We will give continuing support to our users and products. Future
expansion planned — 17CXX Programmer — smart card reader/writer and more.
Please write or telephone for further information if required.

L en A d Please add £2.00 P&P and
make cheques payable to
a ﬁ LENNARD RESEARCH

29 Lavender Gardens, Jesmond, Newcastle upon Tyne, NE2 3DD.
Telephone (0191) 281 8050.
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NEW IN THIS 155Ut
JNTERNAL (D WRITER

AMATLUR RADIO
LQUIPHINT

WPUTER BOOKS AND
LOR ccussonits

and much more.-

electronic ¢

.

The new Summer ’96 edition has 280
pages packed with over 4000 products.

P> Even further additions to the Computer section

extending our range of PC components and accessories
at unbeatable prices.

- W|N! £250 Voucher to spend on any Cirkit product
of your choice in our easy to enter competition.

\ 4

100’s of new products including; Books, Connectors,
Inductors, Switches, Test Equipment and Tools.

New Multimedia CD ROM Titles.
New Radio Amateur Equipment.

£25 worth discount vouchers.

Y vV v ¥

280 Pages, 25 Sections and Over 4000 Products from
some of the Worlds Finest Mahufactures.

I Available at WH Smith, John Menzies and most large
newsagents, from 25th April, or directly from Cirkit.

» Get your copy today!

Cl'rkl.fL -

Cirkit Distribution Ltd

Park Lane - Broxbourne - Hertfordshire - EN10 7NQ
Telephone: 01992 448899 - Fax: 01992 471314
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"CORDLESS"’
HEADPHONES

ROBERT PENFOLD

Trouble-free, easy listening,
with this ‘‘personal’’ infra-red
transmiitter and receiver,

uis “‘cordless’’ infra-red headphone
system is the mono version of the
stereo system described in a previous
article in Everyday Practical Electronics
(Dec 1995). It was designed primarily for
use with monophonic television sets, but it
should work equally well with any mono
signal source that has a headphone socket.

The system consists of a Transmitter
which is fed from the Headphone socket of
the television (or whatever), and a personal
style Receiver which picks up the mod-
ulated infra-red signal from the transmit-
ter. This avoids having a long trailing
headphone lead, which would be incon-
venient and potentially dangerous.

The mono system is much simpler than
the stereo version, but its level of perfor-
mance is similar. The audio quality is
something less than **super-fi’’, but a good
quality audio output signal is produced
provided the maximum operating range is
not exceeded.

If the circuit is used with a full comple-
ment of photocells it is possible to ob-
tain quite a large maximum range. The
prototype works quite well with the Trans-
mitter and Receiver as much as 10 metres
apart.

In this respect the mono version is sub-
stantially superior to the stereo system.
The finished units require no alignment or
setting up of any kind.

SYSTEM OPERATION

Like the stereo system, the mono ver-
sion uses frequency modulation (f.m.) to
avoid problems with the pronounced non-
linearity through the photocells. In this
case though, only a single carrier fre-
quency is used, which avoids the need for
the filtering and mixing used in the stereo
system. This factor, plus the lack of a
second channel, means that the mono ver-
sion has well under half the number of
components found in the stereo system.

The block diagram for the Transmitter
section is shown in Fig. 1. The audio input
signal is first fed to a pre-emphasis stage.

612

heterodyne **whistles’’ on the audio output
from the receiver.

The output from the lowpass filter is fed
to the control input of a v.c.o. (voltage
controlled oscillator). This generates the
modulated carrier signal.

INFRA -RED
L.E.D.s

PRE - LOWPASS
EMPHASIS FILTER

BUFFER
AMPLIFIER

Fig. 1. Block dii:
the “Cordless” Headphones.

ram for the Transmitter section of

b 5En
NAN AN AN T

This applies a certain amount of high
frequency boost to the signal. Complemen-
tary high frequency cut is used at the
Receiver so that a flat frequency response
is obtained overall.

The point of this processing is that
the high frequency cut at the Receiver
provides a useful reduction in the back-
ground ‘‘hiss’’ level. This gives a per-
ceived improvement in the signal-to-noisé
ratio of about 12dB or so.

The next stage is a lowpass filter. This
attenuates any high frequency components
on the input signal which might otherwise
react with the carrier frequency to produce

Under quiescent conditions the output
frequency is about 100kHz, but positive
input voltages produce an increase in the
output frequency, and negative voltages
produce a decrease. The higher the in-
put voltage, the greater the increase or
decrease in frequency.

As there is a single carrier frequency it
is unnecessary to filter the squarewave
output of the v.c.o. to produce a sinewave
output signal. The Receiver circuit can
deal equally well with sinewave and
squarewave input signals.

The output from the v.c.o. is there-
fore used to drive the bank of infra-red

Fig. 2. Block diagram for the Receiver stages of the
€ “Cordless” Headphones.
| BUEFER AMPLIFIER gl AMPL I FIER =
- ampLtrier [ ] | omeo
C—
0E — LOWPAS'S
O A¥PLIFIER e priasis ™ FiLten
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The total average le.d. current is about
250mA, and the current consumption for
the entire circuit is approximately 260mA.
This is too high to permit battery operation.
and the unit must therefore be powered
from a mains power supply unit. This must
provide a well smoothed and regulated 12V
output. The circuit diagram for a suggested
power supply is shown in Fig. 4.

This is a conventional design having
full-wave push-pull rectification provided
by diodes D6 and D7. Capacitor C8
provides some smoothing, and further
electronic **smoothing’’ and regulation is
provided by IC4, which is a 12V monolithic
voltage regulator.

Fuse FSI1 provides protection against
long term overloads. and the built-in one
amp current limiting of IC4 gives short term
protection.

RECEIVER CIRCUIT

The full Receiver circuit diagram appears
in Fig. 5. Up to four infra-red detector
diodes can be used (D1 0 D4). They are
wired in parallel and used in the reverse
biased mode.

In other words. they are reverse biased by
resistor R1. and under dark conditions only
very small leakage currents flow. The
pulses of infra-red from the Transmit-
ter result in increased leakage currents,
which generate small negative pulses at the
cathodes (k) of the diodes.

Transistor TRI is used as a low-noise
preamplifier and buffer stage. Its vollage
gain is relatively low (about 24dB) due 10
the local negative feedback provided by
resistor R4. It provides a very worthwhile
improvement in sensitivity though.

The majority of the voltage gain is
provided by transistors TR2 and TR3,
which are also common emitter stages.
These do no have large amounts of local
negative feedback, and provide a combined
voltage gain of over 80dB.

The signal from TR3 is connected to one
of the phase comparator inputs of IC1 (pin
14). This i.c. provides demodulation and is
a CMOS 4046BE p.1d. It is the same type
of device that is used in the Transmitter, but
in this case it is used as a p.L1., and not just
as a v.c.o. Resistor R10 and capacitor C6
are the timing components for the v.c.o..
and they set the centre frequency at approxi-
mately 100kHz.

Fig. 4. Circuit -
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The output from the v.c.o. (pin 4) is con-
nected second phase comparator input (pin
3). The phase comparator outputs are avail-
able at pins 2 and 13, but in this application
it is the output from pin 2 that gives the best
results.

Resistor R12 and capacitor C7 form a
simple lowpass filter between the phase
comparator’s output at pin 2 and the input
of the v.c.o at pin 9. Due to the extremely
high input resistance of the v.c.o., and the
relatively high carrier frequency, a single
stage passive filter is perfectly adequate
here.

The audio output signal is obtained from
the lowpass filter via an integral source
follower stage. Resistor R11 is the discrete
load resistor for this stage.

Used as a third order lowpass filter, IC2
removes the residual carrier signal from the
audio output. The output from IC2 is fed to
resistor R16 and capacitor C12, which form
a simple lowpass filter that provides the de-
emphasis.

The signal is then fed to the input of
IC3, which is a small class-B audio power
amplifier. This provides an excessive output
signal for most headphones, and resistor
R17 is therefore used to attenuate the output
signal. However. if the receiver is used with
insensitive headphones, R17 can be reduced
in value so as to boost the output signal to a
suitable level.

The current consumption of the Receiver
is about 12mA. This can be provided by
either a **high power’’ PP3 size battery or
six HP7 size cells in a holder.

CONSTRUCTION
- TRANSMITTER

Details of the Transmitter component
layout and actual size printed circuit board
foil pattern are given in Fig. 6. This board

together with the Receiver p.c.b. is avail-
able from the EPE PCB Service. codes 990
(Trans.) and 991 (Rec.).

As IC3 is a CMOS device. it therefore
requires the standard anti-static handling
precautions. Use a holder for this com-
ponent, but do not fit it into the holder
until all the components and hard wiring
have been added. Try to handle the pins as
little as possible. The LF35IN is not a
static-sensitive device, but it is still ad-
visable to use holders for IC1 and IC2.

Fuse FSI is fitted in a pair of printed
circuit mounting fuse-clips. It must be an
"anti-surge™” or “‘time delay'’ fuse, and
not an ordinary ‘'quick-blow™ type. A
**quick-blow’* fuse would tend to **blow"’
at switch-on. dut to the high initial current
flow as capacitor C8 charges up. Single-
sided solder pins are fitted at the points
where connections will eventually be made
1o mains transformer T1, jack socket SK1,
etc.

Darlington transistor TR and regulator
IC4 must be fitted with small clip-on heat-
sinks in order to ensure that they operate
reasonably cool. Any type for use with
TO220 cased devices and having a rating
of about 10°C to 15°C per watt should
suffice.

Resistors R9 to R13 should have a
power rating of at least one watt. One watt
resistors seem to be rather difficult to
obtain these days, but there is sufficient
space on the board to accommodate two
wall resistors.

Initially, the infra-red l.e.d.s DI to DS
are mounted verticallv on the board with
their leadout wires left full length, or very
nearly so. Once the board has been
mounted inside the case, the leadouts are
carefully bent at right angles so that the
l.ed.s can be fitted into a row of Smm
diameter holes drilled in the front panel.
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Fig. 5. Complete circuit diagram for the infra-red Receiver unit.
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Fig. 6. Transmitter printed circuit board component layout, wiring and full size copper track master.
G3 33n polyester Miscellaneous
C4 3n3 polyester St mains on/off rotary switch
G5 4n7 polyester SK1 3-5mm mono jack socket
C6 330p polyester T1 mains transformer, with twin
TRANSMITTER G7 1n polyester 12V 500mA secondaries
c8 2,200 axial elect. 25V FS1 20mm 500mA anti-surge
Resistors S Cc9 220n disc ceramic fuse
R1,R2 100K (2 off) ee C10  100n disc ceramic Metal instrument case, size about
R3 3k9 | 203mm x 127mm x 51imm; printed
R4 3300 TALK Semiconductors circuit board available from the EPE
RS, R6 D1 to PCB Service, code 990 (Trans.); control
R7 6k8 (3 off) Page D5 5mm infra-red l.e.d. (5 off} knob; 8-pin d.il. holder (2 off); 16-pin
R8 10k D6, D7  1N4002 100V 1A rect. d.i.l. holder; pair of 20mm fuse-clips;
R9 to diode (2 off) 6BA fixings; mains lead and plug;
R13 10062 2W (5 off) TR1 TIP121 or TIP122 npn multistrand connecting wire; solder pins;
All 0-25W 5% carbon film, except where power Darlington transistor solder, etc.
stated IC1,1C2 1F351N bifet op.amp (2 off)
c i IC3 4046BE CMOS
apacitors phase-locked loop (p.L.l.) r
C1 100u radial elect. 16V IC4 wA7812 12V 1A posit?ve é’:,’,-’dg:;oztnly
Cc2 470n polyester regulator

excluding case
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ASSEMBLY

As the Transmitter is mains powered it
should be housed in a case of all-metal
construction, and it MUST be reliably
‘‘earthed’’ to the mains Earth lead. Also,
the lid or cover must be a screw fitting type,
and not one that simply unclips (which
would give easy access to the dangerous
mains wiring). A metal instrument case
about 200mm or so wide is a good choice.

The printed circuit board is mounted on
the base panel of the case using 6BA or
metric M3 fixings, including spacers about
6mm long to hold the connections on the
underside of the board well clear of the
metal case. If you use the specified case it
is necessary to use longer spacers (about
12mm long) so that the board is kept well
clear of one of the fixing screws for the
outer casing. The board must be mounted as
far towards the left-hand side of the case as
possible, with the front edge of the board
about eight millimetres behind the front
panel.

Probably the best way of finding the
correct positions for the l.e.d. mounting
holes is to temporarily fit the p.c.b. in the
case, and then do some careful measur-
ing to locate the horizontal position of
the left-most Le.d. The le.d.s are posi-
tioned about 22mm up the panel, and
have 10mm (0-4in.) spacing.

Once the board is finally installed,
carefully fit the l.e.d.s into the holes in the
front panel, trying to get them reasonably
well aligned. It is not necessary to get
them all pointing in precisely the same
direction, and a small amount of diver-
gence helps to give the transmitter a
slightly wider area of coverage.

The On/Off switch is mounted well
tow