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NOW AVAILABLE FOR THE VERY FIRST TIME IN THE

Raycom Ltd —the communication
specialists announce an exciting new
conceptin broadcasting with the CT4-FM
Private Studio. Complete with a low-power
FM broadcast-band stereo transmitter, this
ultra compact twin deck console is suitable
for both portable or fixed applications.
Furthemore, its facilities enable
individuals or companies to start their own
local community radio service with the
minimum of expense (Government license
is required for installation and operation).
The basic unit costs £520.80 + VAT and
accessories to be introduced shortly
include graphic equalizers and other
related products. Demand for these unique
quality units are bound to be extremely
high so contact us NOW for full details.
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* ldeal for DJ’s

* 6 Stereo Channels

* Facilities include ‘On-Air’ switch, Test Tone,
Pre-Fade Controls, Full Cuing Facilities, Mike
Overide, VU Meter monitoring of all channels,
Over Level LED’s.

% Twin Deck

% Pan Facility for Microphone

% Frequency coverage 88-106MHz

* Unitoperates from 12V DC

w Low Power Qutput @ 20mw

* Specify Frequency Required
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RAYCOM LTD the communication specialists

Unit 2, 584 Hagley Road West, Oldbury B68 OBS Tel: 021 421 8203. Telex 334303 TXAWM-G
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Safety in the shack

Some of the constructional projects
featured refer to additions or
modifications to equipment; please
note that such alterations may prevent
the item from being used In its
intended role, and aiso that its
guarantee may be invalidated.

When building any constructional

project, bear in mind that sometimes
high voltages are invoived. Avoid even
the slightest risk - safety in the shack
please, at all times.

Whiist every care is taken when accepting
advertisements we cannot accept

ility for 4 ¥t g
We will b ghly i 9 any
complaints y

The views expressed By contnbutors are not

iy those of the lishers.

Every care 18 taken to ensure that the
contents of this magazine are accurate we
assume no responsibility for any etfect from
BI70rS OF OMISSIONS.

Cover Photographs

Top —The all-singing, all-
dancing ALM 203E, now
available from ICS Electronics
(p9)

Bottom — Two new mixer
pre-amps from Magnum
Microwave (p8)
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16 Spectrum Watch
Following in the footsteps of Téléphone de
Voiture comes Radiocom 2000, the new French
mobile radio system. Nigel Cawthorne reports

20 Power Supplies
Roger Alban continues his series on PSU design
with a took at power units in parallel

27 Looking Back
Sir Douglas Hall takes a nostalgic look at the
history of this magazine, from its original in the
1940s through to the present fiasco (!)

30 Auto-tone Conversion for the lcom IC-2
One of the few complaints levelled against this
popular hand-held is the lack of an automatic
toneburst. John Rowles presents a solution

33 UK Radio Frequency Allocations
Frequency information in the UK is often not
easily obtained. Martin Ehrenfried clears up
some of the mysteries of the radio spectrum

37 Data File
This month Ray Marston investigates JFET
devices and their applications

42 Packet Radio
R J Redding offers some thoughts on this mode
of data communication and explains how to
avoid it costing you a packet

45 Frequency Converter for Mathematical PAL
Following on from the SPG in the October issue,
Pete Carliell presents his latest project

Bad News Dept

It had to happen, | suppose. A new year, a new
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mag (or perhaps you won't..). Sorry. Happy
Christmas
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PRODUCT NEWS

Featured on these pages are details of the latest products in communications, electronics and
computers. Manufacturers, distributors and dealers are invited to supply information

on new products for inclusion in Product News.

Readers, don’t forget to mention Radio & Electronics World when making enquiries

A new company, MG Sys-
tems Ltd, havereleased areal
time data acquisition and
control box for use with any
type of computer system. It is
amedium resolution, medium
speed unit for handling ana-
logue and digital inputs and
outputs, together with relay
and power switching and real
time clock facilities. Com-
munications to or from a
computer are via an RS232
serial line, baud selectable,
and the use of simple English
commands such as SET or
READ will initiate the desired
operation.

The MGS1 product is well
packaged and documented
and is priced at £650 exclud-
ing VAT. Delivery is within 28
days of order.

MG Systems Ltd,

The Genesis Centre,
Birchwood Science
Park South, Warrington,
Cheshire WA3 7BH.

Tel: (0925) 828 247.

MICRO SYSTEM TESTER

Antron Electronics has
launched a low cost trouble-
shooting instrument for mic-
roprocessor-based systems.

The B2000A, made by Polar
Electronics, offers greater
ease of use than logic analys-
ers. Unlike signature analys-
ers it can be used on a
completely unserviceable
unit and requires no additio-
nal designed-in facilities.
Compared with the third
alternative, microprocessor
emulators, the B2000A has a
very low cost.

In operation, the B2000A is
connected to the system
under test in place of the
microprocessor, and takes
command of the address, data
and control lines. It then
generates the signals
required to test and activate
RAM, ROM, and I/O. Results
are reported on an integral
ticket printer.

Thirteen pre-programmed
tests are available, including
ROM checksum, RAM and 1/0

write/read, disassemble, and
search. Of particular value is
the shorts test, which finds
short-circuits between any
data or address line and the
Vce . GND, or other lines.

Connection from the
B2000A to the system under
test is made via a personality
pod which configures the
instrument to the particular

microprocessor. Pods are
available for 280, 1802, 6502,
6800, 6802, 6809, 8080, 8085, and
the BBC microcomputer.

Antron Electronics Ltd,
Hamilton House,

39 Kings Road,
Haslemere,

Surrey GU27 2QA.

Tel: (0428) 54541.

The Monacor DMT-700,
from Croydon Discount Elec-
tronics, is a pocket-sized (67
x 112 x 25mm) 3'%-digit LCD
digital multimeter.

It has thirteen ranges, as
follows: 0-1kV  dc (four
ranges); 0-500V  ac (two
ranges); 0-200mA dc (three
ranges); 0-2kQ) (four ranges).

There is effective overload
and transient protection on
all ranges, over-range indica-
tion on each range, and full
auto-polarity operation.

The company believes that
the multimeter's handy size,
andthefactthatitis devoid of
superfluous ranges, makes it
a practical investment for
both the electronics enthu-
siast and the service
engineer.

It comes boxed with bat-
tery, fuse, test leads and
manual, and costs £29.95.

Croydon Discount
Electronics,

38 Lower Addiscombe Road,
Croydon, Surrey CRO 6AA.
Tel: (01) 688 2950.

A new versatile pocket-

sized logic testing device
offering clear and simple
‘hands free' operation has
been introduced at a budget
price of £49.95 ex-works by
Johnson Scanatron, who are
leading exponents in electro-
nic design and data manage-
ment systems.

Known as Logic Klip, the
unit is designed to appeal to
both the professional and to
schools, colleges and hob-
byists, and has the built-in
capability to monitor the

interaction of up to 16 points
or nodes, readout being
clearly given on 16 numbered
LEDs.

Simply connected using a
4-point IC clip supplied as
standard, or a combination of
clips, interfaces, grabbers
and probes supplied as
extras, the logic state at the
testpointisindicated by logic
1 (high) LED on, or logic 0
(low) LED off. Power supply
taken from the test circuit is
either TTL (operating voltage
+5V) or CMOS (4.5 to 18V).

Afeature of the LogicKlipis
that the display face can be
temporarily marked, using a
chinagraph pen, to describe
circuit layout or IC pin-outs. A
separate overlay is also sup-
plied with the unitto facilitate
alternative layouts, whilst
additional overlays are
readily available to enable
the build-up of a library.

Johnsons (Leigh) Ltd,
100/102 Glendale Gardens,
Leigh-on-Sea,

Essex SS9 2AY.

Tel: (0702) 713734/710990.

LOGIC ANALYSER

The new Advance Model
1950 from House of Instru-
ments, the company's first
product to bear the Advance
brand name since its acquisi-
tion by the Advance Group of
Companies, is a British-made
instrument designed to inter-
face with a personal compu-
ter to provide a range of
powerful logic-analysis fea-
tures.

The instrument, which can
be used with the IBM-PC,
BBC Model B, or Apple I
micros, uses the computer's
built-in cost-effective intelli-
gence to provide analysis on
up to 32 channels of data, with
a 1024-sample memory on
each channel.

The Advance 1950 is fully
controlled by the computer’s
keyboard, and the computer’s
display provides.data acquisi-
tion details, data in the
chosen format and an on-
screen menu. The computer's
disc and printer facilities
provide storage and hard
copy output for all data and
set-up parameters.

4 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Burr-Brown recently

announced two limited-dist-

" ance modems, designed to
allow video display terminals
and other RS232 devicestobe
connected through optically-
coupled circuits.

Known as the LDM30 and
LDM70, these low-cost mod-
ems have data rates up to 9600
baud at a distance of three
miles, 19200 baud at one mile
and 57600 baud at half a mile.
The use of an optically-cou-
pled receiver eliminates on-
line ground potential differ-
ence problemsand minimises
the effects of the electrical
noise often found in many
industrial environments.

An on-board 500 watt, one
millisecond transient voltage
suppressor protects the
modem, and the host device,
from electrical transients
caused from the effects of
induced lightning or the
operation of heavy industrial
equipment.

Each model is available as

As a logic analyser,
Advance 1950 offers both
timing and state displays, with
glitch detection capabilities
down to 20ns. Disassemblers
are available for a range of
standard processors includ-
ing the Z80, 8085, 6800, €809
and 6502, while the proces-
sing and storage capabilities
of the micro aliow automatic
comparison of measured data
with stored reference
information.

The 1950 is supplied as an
add-on module which inter-
faces to the personal compu-
ter via an RS232 or |EEE link.
The unit measures 342 x 260 X
70mm and weighs 4kg, and is
supplied complete with four
data input pods each carrying
eight inputs and ground.

House of Instruments,
Raynham Road,
Bishop's Stortford,
Herts CM23 5PF.

the.

a host-powered unit which
takes its + dc power from pins
9 and 10 of the RS232 connec-
tor, or as a self-powered unit
which uses 12V ac from a wall-
mounted transformer.

Burr-Brown International,
Cassiobury House,

11-19 Station Road,
Watford, Herts WD1 1EA.
Tel: (0923) 33837.

IMCS Corporation has
introduced the Electroscan-
30, a self-contained measure-
ment system capable of
instantly verifying electrosta-
tic potentials stored in con-
ductive as well as non-con-
ductive materials. The Elec-
troscan-30 features a non-
contacting combination volt-
meter and coulombmeter
enabling the user to measure
either field intensity (field
strength) or charge
accumulation.

When used as a coulomb-
meter, the instrument dis-
plays its data directly and

The Microlink transient
capture system is a hardware
and software solution to the
problems of waveform cap-
ture, storage and processing.
It is designed for the
measurement of fast events
such as vibrations, oscilla-
tions and compressions.

The system uses standard
microcomputers like the IBM
PC or Apricot, while offering
the facilities associated
with  most sophisticated
instrumentation.

The modular Microlink
hardware allows the capture
of a practically unlimited
number of waveforms, either
simultaneously or
independently. Capable also
of split timebase transient
capture and a variety of
triggering options, the
instrumentation offers 12-bit
analogue to digital conver-

SYSTEM DMM

The new PM2534 system
multimeter from Philips Test
and Measurement offers
guarded 3% to 6% digit
sensitivity and up to 100
measurements per second
viathe standard IEEE 488/IEC
625 interface. It costs £795
(plus VAT) complete — there
are no expensive extras.

The instrument, which has
100nV and 100nA resolutions
and 0.005% long term
accuracy, offers outstanding
dc performance. Other stan-
dard measurements include

true RMS ac current and
voltage, ohms (2 and 4 wire)
0.001 to 300M(}, and tempera-
ture (Pt 100).

Full guarding of the ana-
logue input circuitry ensures
measurement integrity at
high resolution. It eliminates
the risk of parasitic voltages
or noise being picked up by
the measurement leads or
input circuits.

Pye Unicam Ltd, York Street,
Cambridge CB1 2PX.
Tel: (0223) 358866.

accurately in nC (nano-
coulombs). Low noise
amplification allows a resolu-
tion of £1nC. As a voltmeter,
surveying typical materials,
the unit will provide reason-
able values of the surface
potentials present on those
materials.

An LCD readoutdisplays up
to 100kV or 1000nC with auto-
matic scaling for accurate
readings. High intensity
focused beams are utilised
for accurate ranging of 12
inch measuring distance. All
system components are con-
tained within a dedicated

TRANSIENT CAPTURE
sion at rates of up to 50,000
samples persecond per chan-
nel. Memory sizes of 4, 8 and
16K samples per channel are
available.

The modularity of the hard-
ware enable the userto add a
variety of measurement, con-

case and include recharge-
ablie Nicads with charger, low
battery indicator, high vol-
tage electrostatic calibrator,
and a user manual with a
tutorial on  electrostatic
fields.

Of special interest is the
inclusion of a high voltage
calibrator which produces
verifiable electrostatic vol-
tages on the surface of a
sphere of known capacity.

IMCS Corporation,
1300 Spacepark,
Mountain View,
California 94043, USA.

trol and timing functions from
Microlink's range of more
than 40 modules.

Biodata Ltd,

10 Stocks Street,
Manchester M8 8QG.
Tel: (061) 834 6688.
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4184 200ns D RAMS 8 for .85 4118 30
2112 21000211422502102 £2.00 61

8748 £15.00.

ry Fit MAINTENANCE FREE by Sonnenschein & Yuasa
A300 07191315 12v 3ah as RS 591-770 NEW £13.95
A30007191312 6v 3ah as RS 591-360 NEW £9.95
A300 07191202 6-0-5v 1.8ah as RS 591-382 Ex Equip
€5.99 3.6v 100 mah PCB mount as RS 531-477 NEW £100 ®es0cscee

Japanese Ha; !elgh!, 80 Lack double sided

disk drives by TEAC, TOSHIBA etc. Sold as
NEW with90 day guarantee ONLY £125.00.
SUGART SA4 S FH 35 TRK £55.00
StEMANS FDD100 SS FH 40 TRK £75.00
carriage on 5%" drives £5,50

Brand NEW metal cases with internal PSU etc
for above drives, below cost!!!
DSKC 1 for 2 HH or 1 FH 5%" drive £39.95
+ppL4.50 DSKC 2tor1 HHor1 FH 5%" drive
£29.95 + pp£4.50

8" Retfurbished standard units.

SUGART 801 SS £175.00 + pp £8.50
SUGART 851 DS £250.00 + pp £8.50

?vwﬁr]éﬁ%iiﬁg?ﬁ‘ |n1sman case,

complete with PSU etc, £595.00

8" DRIVE PSU for 2 drive units £45.00
Hard Disk Drives

DRE/DIABLO Series 30 2.5 Mb front load, |
£525.00, Exchangeable version £295.00
ME3029 PSU for above £95.00

DIABLO 44/DRE40OQOA, B 5+5 Mb from

ﬁgWK 5+5 Mb £795.00
CDC 9762 80 Mb RMO3 etc £2500.00
PERTEC D3422 5+5 Mb £495.00
RODIME 10MB ST506 Winchester NEW

£299.00
BASF 6172 23Mb Winchesters, as seen
£199.00

Carriage on other drives £10.00.

Unless stated all drives are refurbished with
90 day guarantee Many other drives and
spares in stock - call sales office for details.

Join the communications revolution with our
super range of DATA MODEMS, prices and
specifications to suit all appiications and
budgets ..
BRAND NEw State of the art products.
DACOM DSL2123 Muiti standard 300-300,
1200-75 Auto answer etc. £288.00
DACOM DSL2123AD Auto dial, smart
modem with multu standard AUTO SPEED
detect, and data buffer with flow contro!
etc. £365.00
DACOM DSL2123GT The CREAM of the
mtelhgent modems auto dial, auto call, index,
buffer etc £498.00
STEEBECK $81212 v22 1200 baud FULL
DUPLEX, sync or async, optional auto dial,
£485.00

TRANSDATA 307A Acoustic coupler 300
baud full duplex, originate only,
RS232 £49.00

Ex BRITISH TELECOM fuil spec, CCITT.
ruggedised, bargain offers. Sold TESTED with
data Will work on any MICRO or system with
RS232 interface.

DATEI".‘ZB 300 Baud Modem see SPECIAL

OFF|

MODEM 13A 300 baud unit, only 2 high fits
under phone. CALL mode only £45.00
MODEM 20-1. 75-1200 baud. Comgact unit
for use as subscriber end to PRESTEL
TELECOM GOLD, MICRONET etc £39.95

+<Bp £6.50

MODEM 20-2 1200-75 baud. Same3520-1 but
for computer end, £85.00 + g

DATEL 2412 Made by SE labs for BT this two
part unit is for synchrontous data links at 1200
or 2400 baud using 2780/3780
protocol etc. Many features include 2 or 4 wire
working, self test, auto answer etc.

[of T OVER 800 Our price ONLY £199

D:’P L 4800 RACAL MPS4800 baud
modem, EX BT good working order, ONLY
£295.00 + pp £8.00

SUMMER OFFER
MODEM TG2393. Ex BT, Up to 1200 baud, full
duplex overd wire or half duplex over2 wire line.
ONLY £85.00 PER PAIR + pp £10.00

For more information
CONTACT OUR SALES OFFICE

16 £2.50
EPROMS 2716 £4.50 2732 £300 2764 £4.95
27128 £5.50 6800 £2.50 6821 £1.00 88A09 £8.00
6809 £10.00 8085 £5.50 8086 £15.00 8251 £7.00

Thousands of IC's EX STOCK send SAE for list.

; 1 l ‘“m r“ sgoods or services to sell. 1000’s of stock items, ®

T 3 3 spares and one off bargains. Updated daily. o
L]
L]

OMPUTER WAREHOQUSE =i

Keep your hotpans COUL and RELIABLE WIIh
our range of COOLING FANS
ETRI 126LF21 240v 5 blade equipment fan
Dim. 80 x 80 x 38mm £9.95
ETR| 88XUOI Dim. 82 x 92 x 25mm
240v equipment fan, compiete with finger
uard NEW £9.95
OULD JB-3AR Dim. 3" x 3" x 2.5 compact
;‘eEry qunel runnmg 240v operation
8UHLER 89 11.22 8-16v DC micro miniature
reversible fan. Uses a brushless servo motor for
extremely hn?h air fiow, also silent running and
uaranteed 10,000 hr life. Measures only 62 x
2 x 22mm. Current cost £32.00. OUR PRICE
ONLY £12.95 complete with data
MUFFIN-CENTAUR standard 4" x 4" x 1.25'
fans 110v OR 240v NEW at £10.50 or tested
EX EQUIPMENT 240v £6.25 or 110v £4.95.
’s of other fans Ex Stock.
Call for Details. Post & Packing on all fans £2.00.

_QWERTY KEYBOARDS

Manutacturers BRAND NEW surplus.
ALPHAMERIC 7204/60 Full travel ASCH,
60 key with parallel output and strobe.
£39.95

DEC LA34 Uncoded keyboard with 67
quality gold plated switches on X-Y matrix -
ideal micro conversions etc. £24.95
AMKEY MPNK-114 Superb word processor
chassis keyboard on single PCB with 116
keys. Many features such as On board
Micro, Single 5v rail, full ASCIl coded
character set with 31 function keys,
Numeric kgl%_pad cursor pad and 9600 baud
SERIAL L ASCIl OUTPUT!! ONLY
£69.00 with data.

Carriage on all Keyboards £3.50

PLESSEY Ltd this
compact unit, only
slightly larger than a
telephone, features an
all in one TELEPHONE,
24 x 40 chavacter CRT

LESSE VT‘
L3

screen, VIEW

PREST! ELmodem
Keypad and electronics to run as a fully
fledged PRESTEL terminal or telephone.
Ready to pilug direct into a BT 600 type jack
socket and instantly connect you to

PRESTEL etc. Many other features include
Memory dialling, Recall button, Off line screen
data storage, Picture expand, Standard
Mutlard LUCY chip set, Integral 5” JVC cnt
monitor, etc etc Designed to sell to the
EXECUTIVE at over £600" But from
DISPLAY, BRAND NEW AND BOXED at
only £99.00 for DTMF tone dial or £140.00
for standard DIAL PULSE version.

escccce HOT LINE DATA BASE c0vcsoes

L]
. A MASSIVE purchase of these attractive stand alone
© » terminal units enables a SUPER BARGAIN offer. Made b
)? ﬁ + {he US GENERAL ELECTRIC CORPORATION the G
o M QWERTY 80
+The ORIGINAL FREE OF CHARGE dial u
'base Buy, browse or place YOUR OWN

ON LINE NOW. CCITT, 8 bit word, no parity.
For 300 baud modems call 01-679 1888
For 1200-75 baud modems call 01-679 6183

Carr. £8.00.

's OF

ODEL 30 features a standard key
electronic keyboard coupled to a quality built matrix
printer with variable 3" to 9.5 forms tractor. The printer is
capable of continuous duty printing, with up to 120
characters per line. Standard RS232 interface accepts
« ASCIl data at 110, 150 or 300 baud. Ideal for Terminals,
o Dataloggers, locailabel printing, or just as a printer!! Sold
e TESTED with data ONLY £95.00. Also available with
*

.
L]

data?
D fore

TWIN MAGTAPE CASSETTE unit for data capture, data
preparation etc £150.00 Carriage £10.00.

COLOUR AND MONOCHROME
MONITOR SPECIALS

‘SYSTEM ALPHA’ 14” COLOUR MULTI INPUT MONITOR

made in the UK by the famous REDIFFUSION Co. for their own professional
computer system this monitor has all the features to suit your immediate and
future monitor requirements. Two video inputs: RGB and PAL Composite Video,
allow direct connection to the BBC and most other makes of micro computers
and VCR's An internal speaker and audio amplifier may be connected to your
systems output or direct to a VCR machine,givung superior sound quality. Many
other features included PIL tube, Matching BBC case colour, Major controls on
front panel, Separate Contrast and Brightness - even in RGB mode, Two types of
audio input, Separate Colour and audio controis for Composite Video input, BNC
plug for composite input, 15 way ‘D’ plug for RGB input, modular construction

etcetc
This Must be ONE OF THE YEAR'S BEST BUYS
Supplied BRAND NEW and BOXED, complete with DATA and 90 day guarantee.
SUPPLIED BELOW ACTUAL COST - ONLY £149.00

DECCA 80 16" COLOUR monitor. RGB input.
Little or hardly used manufacturers surplus enables us to offer this special
converted DECCA RGB Colour Video TV Monitor at a super low price of only
£99.00, a price for a colour monitor as yet unheard of!! Qur own interface, safety
modification and specia! 16 high definition PIL tube, coupled with the tried and
tested DECCA 80 series TV chassis gives B0 column definition and picture
qualvtg found only on monitors costing 3 TIMES OUR PRICE. In fact, WE
TEE you wilt be delighted with this product, the quality for the price,
has to be seen to be believed. Supplied complete and ready to plug direct to a
BBC MICRO computer or any other system with a TTL RGB output. Other
features are: internal speaker, Modular construction, auto degaussm circuit,
Attractive TEAK CASE, compact dimensions only 52cm W x 34 H x 24 0 day
guarantee Although used. units are supplied in EXCELLENT condmon ONLY
99.00 + Carr.
DECCA 80, 16" COLOUR monitor. Compositve video input. Same as above
mode! but fitted with Composite Video input and audio amp for COMPUTER.
VCR or AUDIO VISUAL use. ONLY £99.00 + Carr,
REDIFFUSION MARK 3, 20" Colour monitor. Fitted with standard 75 ohm
composite video input and sound amp. This large screen colour dispiay is ideal
for shops, schools, clubs and other AUDIO VISUAL applications. Supplied in AS
NEW or littte used condition ONLY £145.00 + Car

BUDGET RANGE EX EQUIPMENT MONOCHROME video

monitors.

All units are fully cased and set for 240v standard working with composite video
inputs. Units are pre tested and set up for 80 column use on BBC micro etc Even
when MINOR screen burns exist - normal data displays are unaffected.

12" KGM 320-1 B/W high bandwidth input, will display up to 132 x 25 lines.

2.
?g (?REEN SCREEN version of KGM 320-1 Only £39.95
9" KGM 324 GREEN SCREEN fully cased very compact unit Only £55.00
9" HITACHI VM-906E/K Black and White screen £49.95

Carriage and insurance on all monitors £10.00

GOULD OF443 enciosed, compact switch mode supply with D! reguiated outputs of

+5v @ 5.5a +12v @ 0.5a, -12v @ 0.1a and -23v @ 0.02a Dim 18 x 11 x6 cm 110 or
240v input BRAND NEW only £14.95
GOULD G6-40A 5v 40 amg switch mode supply NEW £130.00
GREENDALE 19A-BOE Switch mode 60 watt open PCB with a fully regulated DC
output of 5v @ 6 amps, and three semi regulaled outputs of +12V, =12V +15V @ upto 1

Dim only 11 ¢m x 20 cm x 5.5 cm. Similar to RS 591-994. 110 or 240v AC input.
TE TED ex equipment Only £24.95
AC-DC Linear PSU for DISK drive and SYSTEM applications. Constructed on a rugged
ALLOY chassis to continuously sugp!y fully regulated DC outputs ot +5V @ 3 amps, -5V
@ 0.6 amps and +24v @ 5 amps. Short circuit and overvoitage protected 110 or 240 V
AC input Dim 28 x 12.5 x 7 cm NEW £49.95.

Carriage on PSU's £3.00

VOU TERMINALS

SPECIAL 300 BAUD MODEM OFFER
Another GIGANTIC purchase of these EX BRITISH TELECOM

NEW or little used 2B data modems allows US to make the FINAL
REDUCTION, and for YOU to join the exciting world of data
communications at an UNHEARD OF PRICE OF ONLY £29.95. Made to
the highest POST OFFICE APPROVED spec at a cost of hundreds of
pounds each, the 2B has all the standard requirements for data base.
business or hobby communications. All this and more!'

® 300 baud full duplex 'NW ® CALL. ANSWER and AUTO modes

@ Full remote control i @ Standard RS232 serial interiace

@ CCITT tone standards ?.ow ONLY - ® Buit in test switching

@ Supplied with fuil data - £29.95 t @ 240v Mains operation

® Modular construction ¥ ) [N @ 1 year full guarantee

® Direct isolated connection ﬁ ® Just 2 wires 1o comms. line

BT 600 Jack plug and cable £2.25 Carriage and Ins. £10.00

All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.
Minimum CreditCard order££0.00 Minimum BONA FIDE accountorders from Government Depts. Schools, Universities and
established companies £20.00. Where post and packing not indicated please ADD £1.00 + VAT Warehouse open Mon-Fri
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Export

Standard VDU data entry terminals at give away

prices!!
QUME QVT108. Current product, state of the art
terminal with detachable keyboard, 12" green
screen, 2 pi aqe RAM, TVI 925 emulation, 25 x 80,
Clock, Swivel and tilt base. Printer port, Function
keys etc BRAND NEW and BOXE AT ALMOST
HALF PRICE Onl 2425
AJ510 - EX NTAL, 280 controlled, 15
green screen 24 x 80 display, graphics, cursor
addressing, printer port etc. Very good condition
TESTED complete with manual only £225.00.
ADDS 520-Dumbterminal used, 12" b/wscreen
RS232 interface and printer porl. TESTED.
ONLY £125.00
Carriage on terminals £ 10.00
100's of other terminals in stock,
ALL for more details.

32 Biggin Way, Upper Norwood, London SE19 3XF

Telephone 01-679 4414 Telex 894502 Data 01-679 1888 .

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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ERS — PRINTERS — PRINTERS — PRINTERS

SUPER DEAL? NO - SUPER STEAL
THE FABULOUS 25 CPS “TEC STARWRITER”
WA

Made to the very
highest spec the TEC
STARWRITER
FP1500-25 features a
very heavy duty die cast
chassis and DIABLO
type print mechanism
giving superb
registration and print

quality. Micro-processor \@\fl'achon of its original cost. /
electronics offer full

DIABLO/QUME command comm CPM WORDSTAR

ETC. Many other teatures include bi-directional printing, switchable 19 or 12 pitch.
full width 381 mm paper handling with up to 163 characters per line, friction feed
rollers for single sheet or continuous paper, internal buffer, standard RS$232 serial
interface with handshake. Supplied absolutely BRAND NEW with 90 day guarantee
and FREE daisy wheel and dust cover. Order NOW or contact sales oftice for more
information. Optional extras R§232 data cable £10.00. Tech manua! £7.50 Tractor
Feed £140.00. Spare daisy wheel £3.50. Carriage & Ins. (UK Mainland) £10.00

SUMMER OFFER ONLY £399.99!!

DIY PRINTER MECH

Brand New surplus of this professional printer chassis gives an
outstanding opportunity for the Student, Hobbyist or Robotics
constructor to build a printer - plotter - digitiser etc, entirely to their
own specification. The printer mechanism is supplied ready built,
aligned and pre tested but WITHOUT electronics. Many features
include all metal chassis, phosphor bronze bearings, 132 character
optical shaft position encoder, NINE needie head, 2 x two phase 12V
stepper motors for carriage and paper control, 8.5" Paper platten etc.
etc. Even a manufacturer's print sample to show the unit's capabilities!!
QOverall dimensions40cmx 12 cm x 21 cm.

Sold BRAND NEW at a FRACTION of cost ONLY £49.50 + pp £4.50.

TELETYPE ASR33
DATA I/0 TERMINALS

Industry standard, combined ASCI!
110 baud printer, keyboard and 8
hole paper tape punch and reader.
Standard RS232 serial interface.
Ideal as cheap hard copy unit
or tape prep. for CNC and NC
machines. TESTED and in good
condition. Only £235.00 floor
stand £10.00. Carr & Ins. £15.00.

EX NEWS
SERVICE PRINTERS

Compact ultra reliable quality built unit
made by the USA EXTEL Corporation.
Often seenin major Hotels printingup to
the minute News and Financial inform-
ation, the unit operates on 5 UNIT
BAUDOT CODE from a Current loop,
RS232 or TTL senal interface. May be
connected to your micro as a low cost
printer or via a simple interface and filter
to any communications receiver to
enable printing of worldwide NEWS.
TELEX and RTTY services.

Supplied TESTED in second hand
condition complete with DATA, 50 and
75 baud xtals and large paper roli.

TYPE AE11

50 Column ONLY £49.95
Spare paper rolf for AE11 £4.50
TYPE AF11R 72 Col.

+ Ribbon £65.00
TYPE AH11R 80 Col.

ASCII/BAUDOT £185.00

Carriage and Insurance £7.50

20,000 FEET OF ELECTRONIC
AND COMPUTER GOODIES

ENGLAND'S LARGEST SURPLUS STORE - SEEING IS BELIEVING!!

DEC CORNER

MAG TAPE DRIVES

PDP 1140 System comprising of CPU, 124k
memory & MMU 15 line RS232 interface.
RP02 40 MB hard disk drive.

TU10 9 track 800 BPI Mag tape drive, dual
track system VT52 VDU, etc. etc. Tested and

running. £3,750.00
BA11-MB 3.5" Box, PSU, LTC £395.00
DH11-AD 16" x RS232 DMA

interface £1,900.00
DLV11-J4 x ElA interface £350.00
DLV11-E Serial. Modem support  £190.00 .
DUP11 Synch. Serial data i/o £650.00

DQ200 Dilog - muiti RK controlier £495.00

DZ11-B 8 line RE232 mux board £650.00
KDF11-B M8189 PDP 1123

PLUS £1,100.00
LA30 Printer and Keyboard £80.00
LA36 Decwriter EIA or

20 mA loop £270.00
MS11-JP Unibus 32kb Ram £80.00
MS11-LB Unibus 128kb Ram £450.00
MS11-LD Unibus 256kb Ram £850.00
PDP11/05 Cpu Ram, i/o etc £450.00
PDP11/40 Cpu, 124k MMU £1,850.00
RT11 ver 3B documentation kit £70.00
RKO5-J 2.5 Mb disk drives £650.00
KL8 JA PDP 8 async i/o £€175.00
M18E PDP 8 Bootstrap option £75.00
VT50 VDU and Keyboard

- 20 mA £175.00
VT52 VDU and RS232 interface  £250.00

Give your VT100 a Birthday!"!
Brand New VT100 Keyboards
only £85.00

senpnansen
AEARR AR RS

.
.

1000's of EX STOCK spares for
DEC PDP8, PDPBA, PDP11 systems &
peripherals. Call for details. All types of
Computer equipment and spares wanted for
PROMPT CASH PAYMENT.

1000’s of other EX STOCK items inc
EQUIPMENT, CABLE, CONNECTOR
PRINTERS. POWER SUPPLIES, OP

" Many EX STOCK computer tape drives and spares by
PERTEC, CIPHER, WANGO, DIGIDATA, KENNEDY
etc. Special offer this month on DEI Cartridge tape
drives ONLY £450.00 each.

CALL FOR DETAILS

COMPUTER/SYSTEM CABINET & PSU _

Ali in one quality computer cabinet with integral

switched mode PSU, mains filtering, and twin fan

cooling. Originally made for the tamous DEC PDP8

computer system costing thousands of pounds.

Made to run 24 hours per day the psu is fully

screened and will deliver a massive +5v DC at 17 amps, +15v DC at
1 amp and -15v DC at 5 amps. The compiete unit is fully enclosed

with removable top lid, filtering, trip switch, power and run leds

mounted on ali front panel, rear cable entries, etc. etc. Units are in
ood but used condition - supplied for 240v operation complete with
ull circuit and tech. man. Give your system that professional finish

for only £49.95 + carr. 19" wide 16" deep 10.5" high. Useable area
16”w 10.5"h 11.5"d.

Also available tess psu, with fans etc. Internal dim. 19w, 16°d, 10.5"h.
£19.95. Carriage £8.75
COMPONENTS

COUNT - i

Due to our massive bulk purchasing programme, which enables us to bring you the
best possible bargains, we have thousands of ICs, Transistors, Relays, Caps, PCBs.
Sub-assemblies, Switches etc. etc. surpius to QUR requirements. Because we don't
have sufficient stocks of any one item to include in our ads we are packing all these
items into the BARGAIN OF A LIFETIME. Thousands of components at giveaway
prices. Guaranteed to be worth at least 3 times what you pay. Unbeatable value and
perhaps one of the most consistently useful items you will every buy!" Sold by
weight.

2.5kls £5.25 + pp£1.25

10kls £11.25 + pp £2.25

ELECTRONIC

5 kis £6.90 + £1.80
20kls £19.50 + pp £4.75

requirements. Stock changes almost daily.
Don’t forget, ALL TYPES and QUANTITIES of electronic surplius purchased for CASH
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GE TERMIPRINTER ]

/\‘

A massive purchase of these desk top
printer terminals enables us to offer you
these quality 30 or 120 cps printers
at a SUPER LOW PRICE against their
original cost of over £1000. Unit
comprises of full QWERTY, electronic
keyboard and printer mech with print
face similar to correspondence quality
typewriter. Variabte forms tractor unit
enables full width - up to 135" 120 !
column paper, upper - lower case, |
standard RS232 serial interface. internal
vertical and horizontal tab settings,
standard ribbon. adjustable  baud
rates, quiet operation plus many other
features Supplied complete with manual
Guaranteed working GE30 £130.00.
GE1200 120 cps £175.00

Untested GE30 £65.00 Optional floor
stand €12.50 Carr & ins. £10.00.

SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semis amazing value contents
include transistors digital. tlinear. IC's,
triacs. diodes bridge recs. etc etc
All devices guaranteed brand new full
spec with manufacturer's markings. fully
guaranteed

50+ £2.95 100+ £€5.15 |
TTL 74 Series. A gigantic purchase of an |
across the board” range of 74 TTL senes l

IC's enables us to offer 100+ mixed
*mostly TTL" grab bags at a price which
two or three chips in the bag would |
normally cost to buy. Fully guaranteed all |
IC’s full spec. 100+ £6.90,

200+ £12.30, 300+ £19.50 |

CENTRONICS
710 PRINTERS

Ex RENTAL Heavy duty full width
carriage printer up to 132 columns on
17" tan fold sprocket fed paper 60 cps
print speed with standard R§232 or 20
mA loop interface Supplied in TESTED
used condition with data. ONLY £85.00
carriage and insurance £10.00.

CURE those unnerving hang ups and data
glitches caused by mains interference with
professional quality filters. SDSA maich-
box size up to 1000 watt 240 V
Load ONLY €5.95. L12127 compact

completely cased unit with 3 pin fitted
socket up to 750 watts ONLY £9.99.

EPROM COPIERS

The amazing SOFTY 2 The "Compiete
Toolkit” for copying, writing. modifying and
listing EPROMS of the 2516, 2716.
2532, 2732 range Many other functions
include integral keyboard. cassette inter-
face. senal and parailet /o UHF modulator
ZIF socket etc

ONLY £195.00 + pp £2.50

“GANG OF EIGHT” ntelligent 280
controlled 8 gang programmer for ALL
single 5v rail EPROMS up to 27128. Wili
copy827128in ONLY 3 MINUTES. internal
LCD display and checking routines for
IDIOT PROOF operation. Only £395.00 +
pp £3.00.

“GANG OF EIGHT PLUS” Same spec. as
above but with additional R§232 serial
interface for down line loading data from
computer etc ONLY £445.00 + pp £3.00

Data sheets on request

uding POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST
, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU’S, 3
ICS, KEYBOARDS etc. etc. Give us a call for your spare part —;

o

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement



MIXER PRE-AMPS

Magnum Microwave has
added two new mixer
preamplifiers, the MMA943M/
P-1 and MMA943M/P-3, to its
family of products. The new
mixer preamplifiers, which
cover the frequency range of
6-18GHz, feature typical noise
figure performance of 9.0dB
and 9.5dB respectively and a
1dB compression point of
+15dBm, minimum. These

wide dynamic range units
have an {F frequency cen-
tered on 160MHz and operate
with +10dBm, typical of LO
drive.

These pre-amps feature
conversion gains of typically
22dB and 12dB respectively.
Both units are designed for
use in either a drop-in con-
figuration or with SMA con-
nectors. The outline for both
products is 1.00 x 1.00 x .38
inches.

Magnum Microwave Corp,
365 Ravendale Drive,
Mountain View,

California 94043, USA.
Tel: (415) 968 9281.

FLOPPY DISK DRIVE

Epson’'s new SMD-280
floppy disk drive is a very low
profite  (28mm), 3.5 inch

device designed for high
reliability, with one option
only 25mm high, making it
what is believed to be the
world’s slimmest.

This makes it especially
suitable for use in portable
computers, where standard
profile 3.5 inch drives have
not been compact enough for
hand-held models. It will also
see service in desk-top com-
puters and word processors,

Although slimness is the
most obvious benefit of the
SMD-280 to computer and
systems designers, there are
other attractive features.

The low power requirement

of 1.6W typically and the need
for only a single 5V supply
allow the systems designer to
opt for smaller, cheaper and
simpler power supplies than
are needed for standard
drives.

A low weight of 460g com-
bines with the small size to
make it highly valuable for
integration in products
designed for portability.

SMD-280 offers an unfor-
matted storage capacity of
1MB, with a track to track
access time of 3ms.

Epson (UK) Ltd,

‘Dorland House,

388 High Road, Wembley,
Middlesex HA9 6UH.

Tel: (01) 902 8892.

THERMAL PRINTING

A low cost alternative to dot
matrix printer mechanisms is
now available from DED. The
TP40 has a simple rugged
construction with a 7 needle
thermal head giving high
reliability and low cost.

Forty characters per line
are printed at 1 line per
second. Graphic printing is
also possible with 320 dots
per line being addressed.

A masked controller chip is
available to simplify interfac-

ing the mechanism.

Power requirements are
+5V for motors, +15V for the
thermal head. The physical
size of the TP40 is 208.5mm
(W) x 56.0mm (H) x 45.0mm
(D).

The price of this mechan-
ism is £29.40.

DED,

Mill Road, Lydd,
Kent TN29 9EJ.
Tel: (0679) 20636.

A new range of computer-
grade aluminium electrolytic
capacitors with screw-fix
terminals has been
developed by Iskra for power
supply equipment where
reliability and stability are
essential requirements.
Designed to operate with
voltages up to 350V, the range
offers capacitance values
from 220 to 220,000uF with a
tolerance of —10 to +50%.

GETTING TO GRIPS

Few of the jobs of the
etectronics hobbyist are
more frustrating than the one
that needs ‘three hands’-two
to hold the work and a third to
apply solder, glue or some
other operation. The smaller
the component, the more
difficult if usually proves to
position and hold it accur-
ately and firmly.

‘Gripmate’, produced by
Kemplant, is a small clamped
device that provides up to
four extra hands, able to grip
small components, wires and
other items in an infinite
number of working positions.

Any of the flexi-arms can be
replaced with one attached to
a 48mm diameter 2.5x safety
magnifiying glass for close-
up work, or a small magnet
where this is more appropri-
ate than the clip.

The reliability of these
capacitors is claimed to be
outstanding. The lifespan is at
least 1000 hours at dc rated
voltages of 100V and below
and a temperature of 85°C, or
dc rated voltages above 100V
and a temperature of 70°C.

Iskra Limited,
Redlands, Coulsdon,
Surrey CR3 2HT.
Tel: (01) 668 7141.

Supplied in a neat 3-fold
storage wallet with assembly
instructions, the Gripmate is
sold as a basic 4-handed kit
for £5.99 or, with the addition
of the magnifier and magnet
flexi-arms, for £9.35, inclusive
of post, packing and VAT.

Kemplant Ltd, Durfold Wood,
Plaistow, Billingshurst,

West Sussex. RH14 OPN.

Tel: (048 649) 344.

MICRO PSU OFFER

To launch its new product,
the Oryx Micro power supply
unit, Greenwoods are offer-
ing a one-off deal on the
price, which gives a 40%
discount off list price to
anyone sending a cheque
direct to the company. The
offer is effective until the end
of November 1985. The unit
costs £25.00 inclusive of VAT,
with free post and packing.

This fixed voltage unit has
been designed to feed the
Oryx Microrange of soldering
irons. Available in output
voltages of 6, 12 and 24V and
rated at 25 watts, the unit can
be used for general purpose
power supply needs. The
solder stand is removable.

Inputs can be set at 115, 220
or 240 volts and the unit is
presented in an attractive
case measuring approx-
imately 130mm long by 75mm
wide by 60mm high. Output is
designated at the point of

ordering and cannot be
varied by the user.

Greenwood Electronics,
Portman Road,

Reading RG3 1NE.

Tel: (0734) 595843.

DESOLDER PUMP OFFER

East Cornwall Components
are currently offering a
desoldering pump for £2.99
(normat price £4.50) with each
order worth £10.00 or more
received by 31 December.

The company’s latest cata-
logue, with over 130 pages,
covers its range of aerials,
batteries, cables and connec-
tors, ICs, PCBs, test equip-
ment, etc and includes a
credit note for 50p on any
order over £10.

East Cornwall Components,
119 High Street,

Wern,

Shropshire SY4 5TT.

Tel: (0939) 32689.
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New from the G2DYM
stable, manufacturers of a
range of anti-TVI trap dipoles,
is a balun to match the
unbalanced output of a trans-
mitter or input of a receiver to
a balanced anti-TVI 75 ohm
twin feeder.

It incorporates a change-
over switch for the mode of
aerial changing from that of a
dipole or trap dipole to that of
a Marconi ‘T’ for 160 metres,

shipping, long and medium
waves.

it has a rating of 1.5 to
30MHz/500W PEP, SSB or CW.

The switched balun match-
ing unit with Marconi ‘T’
facility is £19.50 and £17.00
with the ‘T’ facility (plus £1.50
postage and packing).

G2DYM,

Uplowman, Tiverton,
Devon EX16 7PH.
Tel: (03986) 215.

ICS Electronics Ltd is now
marketing AEA's Pakratt PK-
64, a fully assembled Packet
Radio controller whichcanbe
-used with a Commodore 64 or
128 computer. Included with
the controllerisanewversion
of the company’'s advanced
MBA-TOR software, which
makes it the first packet
controller  with AMTOR,
Baudot, ASCIt and Morse.

The Pakratt controller
shows messages and connect
status simultaneously on the

Commodore with a split-
screen display. Letter perfect
text from the text editor
software can be sent whiist
incoming messages arebeing
monitored.

The 20Kbyte QSO buffer
stores over 20 video screens
of text. Disc commands
enable the user to save speci-
fic operating parameters for
quick set-up for emergency
services, clubs and multiple
frequency use.

Pakratt is available for £259
including VAT, plus £2.50 p&p.

BBC SOFTWARE

A new piece of software for
the BBC computer which is
aimed at the amateur radio
enthusiast has been devised
by J Melvin G3LIV.

Many manufacturers of
amateur radio gear are now
supplying a data input socket
ontheirequipment. The inter-
faces can be purchased from
these companies but these
are quite expensive, and
G3LIV and his son, GBUEE,
noticed that there seemed to
be no readily available soft-
ware.

This was the inspiration
behind the production of a
range of software to allow the
BBC computer to drive
receivers and transceivers
with fitted data input sockets.
Existing interfaces or the
Melvins’ own interface may
be used.

The first program is for the
Yaesu 757GX transceiver.
This allows complete control
of the equipment with many
extra facilities supplied by
the program.

Up and down cursors can
select frequency steps of

10Hz, 100Hz, 1kHz and 10kHz.
Left and right cursors give
1MHz steps. There is control
of fitted A/B VFOs, direct
keyboard frequency entry,
and 300 memory storage, with
over-write or recall facility.

In fact, this program will
allow the owner of the equip-
ment to check 300 station
frequencies in a matter of
seconds. Programs currently
being considered are for the
FT9600, FRG8800, FT980, and
others in the Trio range.
Readers should indicate their
interest and the Melvins will
work on the most popular
request.

The Yaesu program is avail-
able on disc (£9.50) and will
shortly be produced on ROM
(£12.00). The price of the
interface is still to be final-
ised, but should be in the
region of £25.00.

J Melvin G3L1V,

2 Salters Court,
Gosforth,

Newcastle,

Tyne and Wear NE3 5BH.
Tel: (091) 284 3028.

THE COVER PIC

ICS Electronics have also
been appointed the exclusive
UK distributor foranewrange
of hand-held and mobile
transceivers from Alinco
International Ltd of Osaka,
Japan.

The initial product to be
introducedisapricecompeti-
tive hand-held transceiver,
the new ALM203E for 2
metres. This push-button,
keypad operated transceiver,
housed in a robust high
impact plastic/cast alumi-
nium case, provides all the
features needed for pleasur-
able 2 metre operation.

Included in the price is a
400mAH Nicad battery pack to
give 3W output, an ac battery
charger, a belt clip and
antenna and hand strap as
well as various attractive fea-
tures, one of which is a built-
in S-meter.

The transceiver costs £209
including VAT, plus £2.50
postage and packing.

ICS Electronics Ltd,
PO Box 2,

Arundel,

West Sussex BN18 ONX.
Tel: (024 365) 590.

ATUs UK, of Cap Co Elec-
tronics Ltd, formerly TAU
Systems Ltd, have announced
modifications to the SPC-300
and SPC-3000 aerial tuning
units.

The eight tie bars in the
original design of both units
were made of metal. These
have now been replaced with
acetole. The metal tie bars
were discovered to introduce
extra inductance, which did
not help on 10 metres.

The long connection lead
from the split stator through
the tie bar to earth has been
removed, and the conipany
has shortened the spindle
and increased its diameteron
the front of the rolier coaster.

On the original models
there was some difficulty in
tuning 10MHz and 28MHz.
Both frequencies are now
tunable and the SPC-300,
being smaller, will suit some
amateurs whilst still handling
up to 1kW, which is ample for
the UK market.

By altering the links on the
front and rear of the units, the
user can transform the SPC
format into a transmatch, P1

Hi-Tech Woridwide Ltd
have announced a new range
of Kenpro hand-held trans-
ceivers for both 2m and 70cm
bands. The two models cur-
rently available feature all the
usual facilities, including full
10MHz coverage on each
band and the usual 1750Hz
toneburst, etc.

As appointed distributors
for the entire range of this
brand, a full range of acces-
sories are currently in stock
with full factory spares back-
up and more extras on the
way.

The KT200EE 2m model is
priced at £169.00 and the
KT400EE 70cm is priced at
£189.00. Both models featurea
rechargeable Nicad pack and
free mains charger, which is
included as an introductory
offer.

Hi-Tech Worldwide Ltd,
584 Hagley Road West,
Oidbury,

Warley,

Birmingham B68 0BS.
Tel: (021) 421 6001.

match, L and C match, T
match, C match, L match, etc.
The SPC-300 retails at
£164.000 including VAT and
the SPC-3000 at £214.00

including VAT.

ATUs UK of Cap Co
Electronics,

63 Hallcroft, Birch Green,
Skelmersdale,

Lancs WN8 6QB.

Tel: (0695) 27948.
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PRODUCT NEWS

PA MODULES

Power amplifier modules
intended for applications in
900MHz portable celiular
radios are now available from
Motorola. The MHW802-1 and
MHWB802-2, rated at 2.2 watts
output power, are ideal for 1.0
watt portables. They provide
over 3dB reserve power to
compensate for normal
duplex/filter losses. The
amplifier operates at a supply
voltage of 9.5V dc, which
enhances battery life.

Thin film hybrid construc-
tion provides consistent per-
formance and outstanding

reliability in addition to
guaranteed stability and
ruggedness over a wide

range of input power and

source/load VSWRs. One
model covers the American
band (825-845MHz), and the
other is for the European
band (890-915MHz).

Motorola Semiconductor
Products Inc,

PO Box 20912, Phoenix,
Arizona 85036, USA.

COMMUNICATION CASE
I ————

—

g N

MRZ Communications are
currently marketing a flexible
communication system in the
shape of a cellular radio
telephone installed in a brief-
case.

It contains its own integral
power supply which can be
powered from a suitable
mains electricity supply. A
portable power pack with
charger is also available for
occasions when there is no
ather power supply available.

The company have now
made the case available to
the trade as a power sup-
ply/enciosure for any current
model of celiular phone.

Specifications are as fol-

lows: input - 215-250V ac,
50Hz; output - regulated
12.5V, internal adjustment

+1V; line ripple is better than
10mV; line regulation is 0-6A
better than 60mV and 0-3A
better than 35mV; output
series regulation has 20A
capability (2N 3772); bridge
rectifier is rated at 25A.

The case features total
over-current protection, total
over-voltage protection and
an isolated dc output.

MRZ Communications Ltd,
Newton House,

248 Uttoxeter Road,
Longton,

Stoke-on-Trent ST3 5QL.
Tel: (0782) 336221.

TRANSFORMERS

A range of miniature trans-
formers is now available from
Avel-Lindberg which
incorporate an internal ptc
(positive temperature coeffi-
cient) device which automa-
tically breaks the primary
circuit if the transformer
becomes overloaded. The
advantage of this system, as
opposed to normal fuses, is
that the transformer will
revert to normal operation as
soon as the transformer has
cooled sufficiently to allow
the ptc device to return to its
conducting state.

Asingle primary winding for
operation at 240V, 50/60Hz is

provided and single secon-
dary windings of 6, 8, 9, 12, 15,
18 and 24V: dual windings of 6,
8, 9, 12, 15 and 18V are
available. The transformers
with single secondary wind-
ings are alil rated at 1.0VA and
those with dual secondaries
are rated at 2.0VA.

Mounting is by direct
soldering to the printed cir-
cuit board, and extra rigidity
can be achieved by inserting
seif-tapping screws through
holes in the case.

Avel-Lindberg Ltd,
South Ockendon,
Essex RM15 5TD.
Tel: (0708) 853444.

ENGINEERING SOFTWARE

Seasim Engineering Soft-
ware, sole distributors of
Harcourt's ac circuit analys-
ing Circuit Modeller, has
announced the availability of
new related engineering soft-
ware packages, two by Har-
court and the third by Tatum
Labs, with whom Seasim have
made a UK sole distribution

agreement.
To compliement Circuit
Modeller Harcourt have

released the enhanced Cir-
cuit Modelier Plus, which
expands the number of nodes
to 41, raises the arithmetic
precision, calculates group
delay and incorporates more
flexible graph plotting
routines. This low cost CAE is
available for £245,
Interfacing directly to Cir-
cuit Modeller Plus is Circuit
Piotter, a hardware and soft-
ware package whose four-
colour graph piotter pro-
duces Bode plots of ac circuit

response. The hardware may
also be used with other soft-
ware, Circuit Plotter is priced
at £199 including hardware.

Tatum Labs’ ECA-2, a
development of ECA-1,
enables electronic engineers
to probe anywhere in the
circuit to assess ac response,
dc operating points with
dissipations, input arbitrary
waveforms, view the results
and undertake Monte Carlo
worst case tolerancing, as
well as calculate temperature
effects.

This software runs on all
MS.DOS micros with 192K
minimum memory and takes
advantage of an 8087 co-
processor if this is fitted.
Graphics extensions to ECA-
2 are planned soon.

Seasim Engineering
Software Ltd,

The Paddocks, Frith Lane,
Mill Hill, London NW7 1PS.
Tel: (01) 346 9271.

HIGH POWER RESISTORS
The new HVR series of high

voltage, high power resistors
has been introduced by the
CGS Resistance Company.

The thick film resistor ele-
ment has minimum induct-
ance and negligible capaci-
tance, allowing the resistors
to operate at high frequency
and withstand significant vol-
tage surges.

The resistors can operate
up to 125kV. Good humidity
protection is afforded by their
conformal resin coating. Con-
nection may be made via steel
tabs, silver rings or brass
bushes.

Power ratings are from 5 to
50W in air (10 to 100W in oil).
Values available are from 500
ohms (ideal for high fre-
quency  dummy loading
applications) up to 1 gigohm.

The CGS Resistance
Company Ltd,
Downley Road,
Havant,

Hants PO9 2NL.

Tel: (04254) 70117.

FORCE TRANSDUCERS

Interlink Electronics has
introduced a new, low cost
commodity electronic com-
ponent called a force sensing
resistor (FSR) device. Avail-
able in standard or custom

configurations, FSRs consist
of a sheet resistor held in
contact with a flat conductor.
The resistor is formulated to
conduct only when a force is
applied to the surface.

The stand-off resistance
when in contact but under no
mechanical load is in the
megohm range, and can
remain in the ‘ready state’
indefinitely with essentially
no power drain. Resistance
drops as a progressive force
is applied to the surface until
a predetermined saturation
value is achieved. Resistance
at force saturation is deter-
mined by the chemistry of the
device, and can be tailored to
occur from 100 ohms to
100,000 ohms. Repetition
rates at 2-5ms are practical.

A datasheetwith a free FSR
sample is available, and an
FSR sample kit containing a
variety of FSR device formats
in five resistance ranges may
be ordered from the company
for $34 ppd. The FSR kit is
designed as an introduction
to this new technology and
permits easy evaluation for
use in a variety of potential
applications.

Interlink Electronics,
331 Palm Avenue,

Santa Barbara,
California CA93101, USA.
Tel: (805) 965 5155.
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ELMASET INSTRUMENT CASE

300x133x217mm deep ......cccoccerenen £10.00 ea {£1.50)

REGULATORS

LMB317T Plastic T0220 variable ..
LM317 Metal
7812 Metal 12v1A......
7805/12/15/24 plastic ..
7905/12/15/24 plastic
CA3085 T099 Variabte regulator ...

COMPUTER ICS
2732 EXEQPT ...
2114 EX EQPT 60p 4116 EX EQPT ..o 70p
4164-200ns . New £1.50 100-£1
6116 LP-2 (TC5517APL-2)
6116 -2(TC5517AP-2)

POWER TRANSISTORS
TIP141,142,147 €1 ea, TIP112,125,428 ...
TiP35B £1.30 TIP35C.
SES302 100V 10A DARL SIM TiP121
2N3055 Ex eqpt tested
Plastic 3055 or 2955 equiv 50p.
2N3773 NPN 25A 160V £1.80

DISPLAYS

Futaba 4 digit clock, fluorescent display 5-LT 16

4/€1.00
..100/£30.00
...10/£16.00

Futaba 8 digit calculator, fluorescent display SCT-
01-3L.. £1.50
LCD Clock dlsplay07‘d|g|ts £3.00
Large LCD Clock display 1" digits....... ... £3.00
7seg 0.3" display comm cathode ................... 2/€1.00

QUARTZ HALOGEN LAMPS
A1/21624v 150w ............ . £2.25

H112v 55w (car spot) . £1.28

MISCELLANEOUS

4x4 MEMBRANE KEYBOARD ...........cccoovevveennee. £€1.50
INDUCTOR 20pH 1.5A....
COAX PLUGS
15,000 F 40v
NEW BRITISH TELECOM PLUG~-LEAD.
1.25" Panel Fuseholders ..

..5/€1

10/‘:1.00
MAINS TRANSIENT SUPPRESSORS 245v .... 3/£1.00
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for
car/home alarms ............cccivveinenne £3£100+ £2.00
12v 1.2w smatl wire ended lamps fit AUDI/VW TR7
VOLVO SAAB ..ot 10/£1.00
PTFE steeving pack asstd colours.....
250 mixed res diodes, zeners..
Mixed electrolytic caps ....
Stereo cass R/P head .....
Mono head £1, Erase head....

Thermal cut-outs 50°, 77°, 85°, 120'C
Thermal fuse 121'C 240v 15A
Vero pins fit0.1" Vero
T0O220 Micas + bushes 10/50p.
TO3 Micas + bushes ..

DECEMBER 1985

KEYTRONICS

332 LEY STREET, ILFORD, ESSEX
Shop open Mon-Sat 10am-2pm
TELEPHONE: 01-553 1863

RELAYS 240v AC coil

changeover£1 3polec/o.
Fig.8 mains cassette leads.
KYNAR wire wrapping wire 20z reel
PTFE min. screened cable..................
TOKIN MAINS RFI FILTER 250v 15A ...
IEC Chassis plug/rfi filter 10A
Mercury tilt switch smali
Min. rotary sw. 4p c/0 1/8" shaft .
Thorn 9000 TV audio o/p stage ...
10m7 CERAMIC FILTER 50p ...
6m or Sm CERAMIC FITLER 50p

PCB mounting 2 pole

. 100/€20. 00
. 100/£25.00

240v AC FAN 4.6 SQUARE NEW .. £5.50 (£1.60)
240/115v AC FAN 4.6" SQ. NEW .. £7.00 (£1.60)
BELLING-LEE 12-way block L1469 ................. 4/£1.00
POTENTIOMETERS short spindle

2k5 10k 25K 1M Lin ...5/€1
500k lin 500k log long spindle .............cccoocvevennne. 4/€1

40KHZ ULTRASONIC TRANSDUCERS EX-EQPT.

NO DATA. . PAIR/€£1.00
STICK-ON CABINET FEET . 30/£1.00
T03 TRANSISTOR COVERS . 10/£1.00

TRANSISTOR MOUNTING PADS T05/T018 £3/1K
DIL REED RELAY 2 POLE N/O CONTACTS.... £1.00
ZETTLER 24V 2 POLE c/o relay 30x 20x12mm sim RS

34B-B49.........co e £1.50 100+ £1
RECTIFIERS

120v35A stud.....cccoevvrnne 65p
12FR400 12A 400v small stud ..., 4/€1.50
BY127 1200V 1.2A. 10/£1.00
BY254800V3A ... 8/£1.00
BY255 1300v 3A 6/£1.00

1A 800v bridge rectifier..
6A 100v bridge .......
10A 600v bridge .
15A 100v bridge ...
25A 200v bridge £2.00 ea.
25A 400v bridge £2.50...

SCRs

MCR72-6 400v
35A 600v stud

2N5061800mMA 60V T092..........oooov, 4/€£1.00
TICV106D .8A 400v T092 3/€ 100/€£15.00
MEU21 Prog. unijunction 3/£1.00
TRIACS diacs 25p
TXAL225 8A 400V SmA gate 2/£1.00 ........... 100/£35.00

CONNECTORS {EX EQPT. price per pair)

£2.00

‘D’ 8-way £1; 15-way £1.50; 25-way......................
37-way £2; 50-way £3.50; covers 50p ea

WIRE WOUND RESISTORS
W210rsim2.5W100FONEVALUEFOR..
R47 1R0 2R0 2R7 3RY.5R0 10R 12R 15R 18 27R 33R
36R 47R 120R 180R 200R 330R 330R 470R 560R 680R 820R
910R

1K 1K15 1K2 1K3 1K5 1K8 2K4 2K7 3K3 10K

W22 or sim 6 watt 7 OF ONE VALUE for............. €£1.00
R47 1R5 9R1 10R 12R 20R 33R 51R 56R 62R 120R 180
270R 390R R47 560R 620R 1K 1K2 2K2 3K3 3K9 10K
W23 or sim 9 watt 6 OF ONE VALUE for............ £1.00
R22 R47 1RO 3RO 6R8 56R 62R 100R 220R 270R 390R
680R 1K 1K8 10K

W24/ sim. 12 watt 4 OF ONE VALUE for............ £1.00
R50 2R0 10R 18R 47R 68R 75R 82R 150R 180R 200R

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

MIN CASH ORDER £3.00
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS
MIN. ACCOUNT ORDER £10.00

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)
65p OTHERWISE (LIGHT ITEMS)

ADD 15% VAT TO TOTAL
ELECTRONIC COMPONENTS BOUGHT FOR CASH

270R 400R 620R 820R 1K

PHOTO DEVICES

Slotted opto-switch OPCOA OPB815...............
2N5777 50p
TIL81T018 Photo transistor.........c.cooucevecerecunnes
TIL38 Infrared LED
OP12252 Opto isolator
Photo diode 50p
MEL12 (Photo darlington base n/c) ...
RPY58A LDR 50p ORP12 LDR
LEDs RED 3mm or 5mm 12/£1
GREEN or YELLOW 3 or 5mm 10/€1
FLASHING RED 5mm 50p ...

DIODES
1N4148
183740 Germanium .......
1N4004 or SD4 1A 300v ..
1N54013A100V...............
BA157 1A 400V Fast recovery
BA153 1A 1000V Fast recovery ...................

MULTI TURN PRESEI'S

10R 20R 100R 200R 500R
2K 5K 22K 50K 100K 200K

6-pin 15/€1 8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/£1;
100/£12; 1k/£50; 22/28-pin 25p; 24-pin 25p; 100/£20;
1k/E100; 40-pin 30p; 16-pin 12/£1; 100/£6

TRIMMER CAPACITORS small
GREY 1.5-6.4pF GREEN 2-22pF . 5for 50p
GREY targer type 2-25pF 5for80p

SOLID STATE RELAYS NEW
10A 250v AC

Zero voltage switching
Control voltage 8-28v DC
VARIAC 0to 130v 6A new uncased..

POLYESTER/POLYCARB CAPS
10n/15n/22n/33/47n/68n 10mm rad...
100N 250V radial 10mm 100/£3 ...

1u5 P/carb15mmrad..
2u2160v rad 22mm......
470n 250v AC X rated rad ..
33n/47n 250v AC X rated rad 15mm ..
10n 250v AC X rated rad 10mm

= 100/‘:30 00

..... 100/£1.50
.. 100/£2.00
.. 100/£3.00

10/€£1.00

.. 100/£2.50

100/£4.00

50p

.£6.00 (£2)

... 100/£7.00 (£1)
100/£10.00 (£1.50)
4/£1.00
.. 10/£1.00
.. 10/£1.00

100N 600V SPRAGUE axial 10/£1 ......... 100/£6.00 (£1)
BEAD THERMISTORS
GLASS BEAD NTC ReS @20°C......... .. 80p

250R 1K2 50K 220K 1M4
R53 THERMISTOR

BEAD TANTALUM CAPS
825V 4703V 12/81.
20220V B/E1

MONOLOTHIC CERAMIC CAPS

100N 50V axial Shortleads. .. 100/£3.00
10N 50V.... ..100/‘:3.00
10N 50v dil package 0.3” rad. £4/100 €£35/1k

STEPPER MOTOR 4 PHASE 2
9v WINDINGS

... 100/£8.00

10/£35.00

OFFICIAL ORDERS WELCOME
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—NEWS DESK—

ERIC the robot

ERIC, Educational Robot
Incorporating Cybernetics, is
arobot arm being introduced
by Flight Electronics of
Southampton. Designed and
manufactured in Britain, it
provides alow-cost method of
teaching robotics in schools,
colleges and universities.

Unlike other robotic arms, it
is controlied without strings
and pulleys - adopting
instead the same principles
as professional industrial
robots. All of its mechanics
and electronics are fully
encased - both in the inter-
ests of safety and operational
efficiency, though the joints
are easily exposed to
examine the moving parts.
ERIC has features such as
epicyclic gearboxes and steel
worm gears acting on brass
gear wheels.

Many more expensive robot
systems do not incorporate
safety cut-outs which would
prevent damage in the event
of the arm over-riding. ERIC
has sensors in each joint, so
that the motors cut out if the
robot tries to move beyond its
safe working limits. As a
result, a user with little
experience of this type of
system cannot damage it by
incorrect programming.

An important feature in the
design of ERIC is the optical
sensor in each joint, which
enables the system to ‘see’

where it is. The company feel
that this facility is crucial if

the practice of industrial
robotics is to be taught cor-
rectly.

New headquarters

The new headquarters of
Electronic Brokers Ltd, the
specialist supplier of electro-
nic test and measurement
instrumentation and second-
user computers and test
equipment, was officially
opened by Professor Heinz
Wolff on 27 September.

The new 25,000 square-feet
headquarters, conveniently
located in London's Camden
Town, contains greatly
expanded facilities.

Features of the new
headquarters include a
sophisticated DEC computer
system with customised data-
base software, designed to
allow the company to make
regutar follow-up calls to all
DEC installations and test

equipment users throughout
the world.

In addition, the new plant
includes an assembly area
where used DEC computers,
peripherals and test equip-
ment are completely stripped
down, refurbished, re-assem-
bled, tested and prepared for
shipping, backed up by all the
necessary documentation
and guarantees that in most
cases are the equivalent of
the original manufacturer's.

The move to the new
headquarters follows a big
expansionin Electronic Brok-
ers’ activities as an autho-
rised distributor of test and
measurement equipment
from leading manufacturers
such as Philips and Fluke.

VHF/FM changes

As a result of the decisions
of the International VHF Band
Il Conference, held in
Genevaatthe end of lastyear,
many local radio stations,
including those of Indepen-
dent Radio, will be changing
their VHF/FM frequencies
over the next two years.

Although the initial need
for re-tuning sets may cause
some inconvenience to
listeners, implementation of
the new plan will bring some
firm advantages. Listeners
will generally find all (LR
stations within two specific
VHF sub-bands - 96.0 to
97.6MHz and 102.0 to

Community radio )
Raycom Ltd have
announced a new product
calied CTI-FM24 Private Stu-
dio, a stereo 6 channel mixer/
studio complete with a low

12 R_%

power FM broadcast band
stereo transmitter in a com-
pact size, suitable for both
portable and fixed applica-
tions.
Following

the Govern-

A PAIVATE STUDIO CTi-FM28
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ment's announcement about
its plans for a local commun-
ity radio service the company
expect this unit to become
very popular.

The unit, which is subject to
type approval when the
relevant  specification s
announced, is suitable for
local use due to its present
low level of power output.

The CT-FM24 is priced at
£520.80 plus VAT in its basic
form and accessories will be
introduced shortly, which
include graphic equalisers
and other related products.

For further details and
information please contact:
Raycom Ltd, Unit 2, 584 Hag-
ley Road West, Oldbury, Bir-
mingham B68 0BS. Tel: (021)
421 8203/8216.

103.5MHz-and spacehasalso
been earmarked for a new
Independent National Radio
service to be opened within
the next few years.

The first change affecting
Iindependent Local Radio
(ILP) occurred on 3 Septem-
ber when the IBA's VHF
transmitter covering the Hud-
dersfield and Halifax area -
served by Pennine Radio -
moved from 103.4 to 102.5MHz.
The second took place on 22
October when Reigate and

Crawley’s ILR contractor
Radio Mercury moved its VHF
frequency from 1036 to
102.7MHz.

Further frequency changes
will be introduced in phases
from now until planned com-
pletion in July 1987.

The changes do not affect
medium wave frequencies,
where at present most people
listen (although the majority
ofthe population have at least
one radio set capable of
receiving VHF).

MAC TV

At the beginning of 1987
Philips will have a television
adapter ready for individual
reception from broadcast
satellites transmitting in the
new MAC standard. The adap-
ter, which is connected to the
television set, together with
the parabolic antenna
located outside the house,
constitutes the complete
receiving installation.

Work is now being carried
out on design and production
preparation for the inte-
grated circuits in the adapter
which make the satellite sig-
nals suitable for reproduction
on a television receiver.

The MAC signal prevents
interference effects in pic-

, ture reproduction and aiso

permits improved sound
transmission. A further
advantage is that more sound
channels can be used, provid-
ing the opportunity, for exam-
ple, of studying several diffe-
rent languages (or subtitles)
onone television programme.

With the introduction of the
advanced adapter Philips is
contemplating a gradual con-
version to the future high-
definition TV. The design,
which conforms to the full

12 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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specification for the MAC
standard, as agreed between
the EBU and the European
Electronics Industry in Febru-
ary 1985, already offers a wide
range of new possibilities in
this context.

The adapter will continue to
be suitable for picture repro-
duction shoulid a different
height-to-width ratio of the
picture tube be introduced in
the future. This is important
for the broadcasting of fea-
ture films. There is also the
possibility of using a key for
pay-TV or for broadcasts for
closed viewing circles.

Eutelsat delay

Following the launch fai-
lure of the ECS-3 satellite
which was destined for Eutel-
sat, the organisation has had
to accept a delay in the
commencement of operation
of its three-satellite system.

In order to minimise as far
as possible the implications
of this delay, the organisation
has already made the neces-
sary contacts with the Euro-
pean Space Agency for pre-
paration and launch of the
ECS-4 satellite at the first
opportunity. ECS-4 is cur-
rently scheduled for taunchin
early 1987; the date for this
launch will therefore have to
be brought forward as much
as possible.

Eutelsat takes the view that
the failure of the Vi5launch is
a risk of the kind normally
involved with a series of
satellites such as the five ECS
spacecraft, four of which are
planned to be placed in orbit
with the fifthremaining onthe
ground as a spare.

Eutelsat believes that the
satellites still to be launched
will enable it to complete all
of its programmes as planned.

Satellite TV system

It is not generally known
that there are many TV chan-
nels already available via
satellite, nor that the equip-
ment required to receive
these channels is available at
affordable prices. Interest
from the general public is,
however, increasing rapidly
and Satellite TV Antenna
Systems Ltd, based in Mid-
dlesex, foresee anincreasein
the demand for low costhome
satellite systems in the near
future.

To encourage this interest

and to enable installers and
retailers to enter and prom-
ote this new market, the
company has introduced a
low cost satellite terminal
complete with easy to follow
instructions, the Satvrn home
satellite system.

To enable dealers to
demonstrate satellite TV the
company are also offering an
introductory start up package
of a complete system plus full
instructions, manual, sales
guide, sample programming
guide, and free satellite
reception’licence for £875.00
plus VAT, including delivery.

The company do point out,
however, that some satellite
TV programmes require the
permission of the programme
organisation before they can
be received. In some cases
free access will be granted, in
others a subscription fee may
be levied.

Further information is avail-
able from: Satellite Antenna
Systems Ltd, 10 Market
Square, Staines, Middlesex.
Tel: (0784) 61234/52155.

World’s largest TV

Mitsubishi Electric Corp-
oration started marketing
domestically a 35 inch colour
television set, the largest in
the world, in early October.

Development of the giant
picture tube was announced
in December last year. With
the diffusion of videocassette
recorders (VCRs) and video
disc players, consumer
demand for large-screen TVs
which can provide cinema
ambience is increasing.
However, safety and techni-
cal problems have previously
limited the screen size to 26
inches at the largest. Mitsu-
bishi Electric solved these
problems with its original
technology and design using
computer simulation.

The fine-pitch, square pic-
ture tube features a horizon-
tal resolution of 560 lines. The
TV set features three video
input terminals, one video
output terminal and speaker
terminals for connecting
VCRs, video disc players, a
tuner and other audio-video
equipment.

VLSI design system

Plessey Semiconductors
has announced Plessey
Megacell, a versatile semi-
custom VLSI design system

More satellite TV

A J Smith (Satellite)
Limited, of Pershore in
Worcester, formed in April
1984, specialises in satillite
television systems. The com-
pany’s technical director,
Tony Smith, has been
experimenting and testing
developments in the satellite
field for some years. in fact,
the company claim to eat,
sleep and live satellite tele-
vision!

A J Smith Limited operates
two demo TVRO units. One is
a full band Ku system with a 3
metre motor-driven Andrew
dish on a polar mount, one of
the few steerable Ku band
systems operational inthe UK
and, as far as the company are
aware, the only Andrew dish
of this type in the country. A
Canal Plus descrambler for
TV5, etc is part of the demo.

A J Smith's demo site

The other demo unit is a C
band 1.9 metre system, at the
moment locked on to Gori-
zont 7.

Whatever your business
requirements may be in satel-
lite television, the company
claim to be able to give
technical back-up. Ku or C
band systems are also avail-
able for short term hire.

Further information is avail-
able on (0386) 553285.

that permits systems design
engineers to implement com-
plex chips with up to 25,000
gates or 100,000 transistors
to be fabricated using the
firm’s two-micron CMOS
technology.

The company believes that
with tens of thousands of
gates or transistors on a
single IC, and soon-to-be
hundreds of thousands, it is
no longer feasible for the
system designer to simply
hand over his CAD-generated
logic design and net list to an
IC designer. A successful end
product now depends on the
placement, layout and routing
of cells and metal on the

silicon, as these factors
strongly influence system
performance.

According to Plessey, the
only alternative to a system
like Megacell is to attempt to
train IC designers in systems
and applications engineer-
ing, which is not practical.

More technical information
is available from Plessey.

Are all BT managers this we! -

In at the deep end

When West Country British
Telecom manager John
Horne heard that an optical
fibre cable was to be laid
under the large tidal estuary
of the River Dart in Devon, he
couldn’t waitto dive into help
the operation. It was the first
of its kind in the UK.

John, who is Exeter area
manager and a member of the
British Sub Aqua Club, joined
a team of divers on 24
September who started the
tricky job of laying 500 metres
of cable under the fast-flow-
ing river, from Dartsmouth to
Dittisham.

The cable, when it is
operational next year, will be
capable of carrying nearly
8,000 calls simultaneously,
providing speech and data
channels, and bringing the
latest advances in tele-
communications technology.

The original under-river

cable was laid around 1890,
and taken up from the same
river bed a few years ago.
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NI-CAD RECHARAGEABLE CELLS AA/HP7
500 mA Hr. Pack ot 4£1.50 or 4 pkts for only
€5, (Ex-equip. tested and guaranteed)

AA NI-CAD CHARGERKIT

12-0-12 Transformer on PCB with diodes
ex-unused euip series resistor. battery clips
& holder. mains lead & purpose designed
plastic housing box full instructions.....£3.50

BUTTON BATTERIES 1.8V for watches,
cameras. calculators, lighters etc._ 4 types
any mix £1.50. AG13-11.58dia x 5.4mm AG12
11.58x4.2mm AG 10-11.58x3mm AG3-
7.87x3.6mm. Any 8 for £2.50

SEALED LEAD ACID rechargable battery. 6
volt 2.6 AHr 132x60x32mm brand new stock
and fully guaranteed £9.95 (sold elsewhere
for £17.00)

DIGITAL LCD
MULTIMETER
RELIABLE, STABLE

& ACCURATE
RUGGED & EASY

TO HANDLE

@ 3 1/2 DIGIT DISPLAY
® 13 RANGE

£29.95

Full Auto Polarity
Overange indication
Overtoad Protection on all ranges
Test Leads Battery
Spare Fuse Instructors Manuat
|OC/100V BDCmA-200 SACV-500V B1()-
M

D C MOTORS

HIGH TORQUE 40W Reversible 1000 rpm per
V3V-18V 2A max working. dia 28x50mm -
{shaft 15x2.3mm dia) Torque at 2A - 0.54 ib
inch approx £2.90.

TINY virtually inertia-iess motor ie no iron
inrotor. 1.5-3V 15mm dia x 30mm - shaft
6x1.6mm. With governor - ¢an be bypassed
£1.50

NOMINAL 12V motor works down to 1V
ex-unused equip VCRtransport mech
33mm dia 30mm o/a - shaft12x2mma
bargamn at 75p ea or 3 for £1.75

MINI TOY motors 1-3V 19x18x9mm 50. eaor 5
forg2

MINI-DRILL KIT & SPEED CONTROLLER
High torque motor, 12V to 18V, 40W
reversibie 1000 rpm perV. 5 pole rotor.
carbon brushes. 50x28mm dia. Chuck & set
of Collets. 3 HSS Brts. tmm 0.8mm & 0.6mm
Speed controtter kit & transformer - 3m of
flex. Instructions . £11.95

OR ITEMS MAY BE PURCHASED
SEPARATELY Speed Control £4.50
Transformer £2.90 Motor £2 90 Chuck & 3
prectsion collets £2 HSS Drill bit with
shanks 1mm-5bits £1.500.8 or 0 6mm - 5 bits
£2.50 (bits not recomm for glass fibre}

TUNGSTEN CARBIDE BITS tmm ideal for
glass tibre PCB's (WBin shank)£1.20 eaor 5
forgs

MINI DRILL 9-16V 2Amp 18000rpm 70W
chuck 3.5mm max £16 .50

FLEXIBLE SHAFT for Mini Driis. 55cm long
complete with chuck & 3 precision coltets
£595

Maxicraft 10W/12V SOLDERING IRON
Designed tor fine circuit work
£3.50.Replacement bits 70ea

MICRO SWITCHES

Selection of Micro Switches. 7 different
types with levers, buttons or rulers 7 for £4
Further supplies of individual types, piease
send & describe £1 eaor 8 for £3

UNIVERSAL NI-

/ICAD CHARGER
' with battery test

| facility and LED

indicators. For
PP3,AA,C&D
cells. £5.99

ON/OFF OPTO ISOLATOR

20 milhsecond response 6V 60mA Lamp &
cadmium photo-resistor housed in small
metal can for PC8 mnts Will drive medium
current relay £1.50ea or 5 for £5

ULTRA SONIC TRANSDUCERS
40 KHz Matched pairs Transmitter/Rec
£4.29pr

SOLAR CELL PANELS 3.75 x 2.5ins with
multi-celiutar lens and rear terminals. Gives
100MA @ 042V in weak sunshine £3.95ea
LARGE CADMIUM PHOTO RESISTORS

Flat type 0.8in dia. 250V 1A dark RiMohms.
Hiuminated R50 ohms £1.50ea or 5 for
£6.25

SLOTTED OPTO-SWITCH

RS306-061 Infra-red source & sensor
housed in slotted moulding. 3.8mm slot
permits beam to be broken, eg switching.
counting, tape detection. £1.90ea or 5 for
£8.00

CARBON POTENTIOMETERS
Mixed values some miniature some
standard size 15 for £1.30

RESISTORS
Bag of 400 mixed values & Watts mainly 1/4
&1/2W EY

TRANSISTORS
2N3773£2.50ea
BUS508 £2.50ea

TRANSFORMER Primary 240V sec 6-0-6
100mA (12 x 174 x 1Vains) Etea

STEREO AMP MODULE PCB with complete
circuits for 1 watt per channel or 1’2 watt
with smalt heat sink - requires 9V to 15V
supply |deal as Watkman amplifier of phono
etc. £2.50ea or 2 for £4

BUZZER & FLASHING LED ALARM 12V
housed in neat box with reset

button. Used 1n car for belt-up or trafficator
reminder etc or anywhere a resettable
alarmis required. High resistance Trigger
possible £1.90eaor S for £6

ELECTRET MIC INSERTS only 9mm dia x
6mm very sensitive with integral amp
Require normal 1.5V £4.10ea or 6 for £5

-

PCB KIT
£5.95

100sq ins copper ciad, circuitetchant, 2
pens, 4 different sheets transfers,
plastic tray & instructions.

BOOK by RA Penfold ‘Howto Design &
Make Your Own PCB's’ £1.95.

COPPER CLAD S$/S 4 pieces {total 100 sq ins) £4
CIRCINT ETCHANT - dilutes to 500mls £1.20

EVCH RESIST PENS Staedtler excellentquality
fine tip TSp ea or 2 for £4.20

CHARTPAK etch resist transfers fine & thick
lines circles & dil pads 39p per sheet or 8 sheets
for £2

PORTABLE POWER SUPPLY
CARRY 240V ACWITH YOU'!
Light-we:ght. compact & robust - silent
operation from 12V car battery
150W modet £89
300W mode| £148
400W modei £199

Please send sae for further detatls & technicat
spec

GOODS SENT BY RETURN POST — PLEASE ADD 80p P&P TO TOTAL ORDER
Shop open dally 10am-5 30pm (closed Wednesdays)

CROYDON DISCOUNT ELECTRONICS

40 Lower Addiscombe Road, Croydon CRO 6AA. Tel: 01-688 2950
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USED AMATEUR
EQUIPMENT?
| Buy, Sell & Exchange!

SELLING? | pay the BEST POSSIBLE PRICES
for your Clean Used Equipment!

BUYING? | have the BEST SELECTION of top
Quality Used Equipment Available!

For the Deal You've been Looking for, Phone Dave, G4TNY

ANYTIME ON HORNCHURCH (04024} 57722 or Send SAE

GA4A4TNY AMATEUR RADIO
132 Albany Road, Hornchurch, Essex RM12 4AQ

FIELD ELECTRIC LTD

3 SHENLEY ROAD BOREHAM WOOD HERTS Telephone: 01-953 6009
OFFICIAL ORDERS/OVERSEAS ENQUIRIES WELCOME ETC

SPECIAL OFFERS 6in green screen 75Qcomp: video monitors |n case. 12VDC
tested 9Vax6VaxdVain. C/P £3.00 ..o s £15.95

9in green screen 750Qcomp: video monitors in case 230VAC. High res: tested
10%9%2x9%2iN. C/P £5.00 ..ot seintecas e £36.00

Prestel adaptor model P1 complete with remote
control keypad in wooden case. Operating
instructions. Complete with all electronics etc:
new & boxed £15.95 C/P 3.00
Clansman 24V 3.3AH rechargeable batts 7 /4x2%4x5in

£10.95 C/P 3.00
Vero cases two tone stoped panel | Mercury switches 35 amp Gouid
220x156x100x52. C/P £1.00...... £5.00 | 240VAC coit 120VAC ....... £5.50 F_’MA 47.3A
BNC 500Amphenoel surface sockets inc C/P 75p | Gould/ linear 12V
hhei i i . f Farnell12v | PSUC/P
'2height disk drives BBC Compat: 40 track single 2.75. £16.95
sided, new ex-equip: tested tandon cinnon tec amp)
C/P 2.75 cases AVA £16.00........c..cccccrrrrrrrrions £49.95| Switch mode | 12-0-12V
R p PSuU C/P transformer
AC/DC electronics new+boxed linear P.S.U. 24V ;
2.75...... £35.00( 240V prim
BBAC/P 375, £19.95 80A C/P
Farnetl + 5V 10.3A + 12V 1A -12V Heatsinks double fins 5.00..£16.95
1A. Switch mode PSU new 16%x4x1in 13x2N3055 & 14piniC
7VexaVex2Vin C/P 2.75........... £22.50 | various components new ex- | iy
Qwerty keyboard 58 key. ASCII equipinc C/P. Smallersize's | o, qyotg
code new in plas case C/P 2.00 AVA e £4.50 amp with
....£19.95 retaining
Computer grade caps Sprague Powerlytic Advance 5V clip 10for
34000 uf 50VDC inc C/P 20 amp £1.20C/P
1000000 uf 25VDC inc C/P 160x105x90 30p
13000 uf 50VDC inc C/P m/m switch Metrohm
16000 uf 25VDC inc C/P mode PSU C/ | vg 500V
22000 uf 16VDC inc C/P P275...£15.00| megger's
50ya meter’s in wooden case new & boxed C/P 1.25.. £8.50 incase
Telonic type 1019/013 sweep Coutant new & boxed 0-7V zeos(;egs%/go
signal generator ................. £85.00 | 7A linear PSU C/P 2.75 Dbttt
.......................................... £22.00

All prices INC 15% VAT unless stated.
Piease ring for C/P details not shown.
We also buy equip surplus to requirement send list of phone.

=

‘GRIPMATE... -

THOSE ‘EXTRA HANDS® ...
FOR SOLDERING,GLUEING . /.
AND ASSEMBLING JOBS... o)

* This essential compact tool holds your
small components positively and
rapldly with infinite positioning..... ooy

1 - Base Block with Pad and 4 Thumbscrews for “Stayput” arms

N

—~—
THUIBSCREWS.
1 - Base Biock Clamp 4 - "Stayput' Arms, wth ¢roc-clip ends

1-"Stayput’ Magoet arm  1-48mm 2 5x Slayput’ Magniher arm SASHBIOCKE 2P

- Base Block with Pad and 4 Thumbscrews for ‘Stayput’ arms
1 Base Block Ciams 4 -Stayput Atms, wilh C10C-Chp end

\C
6“5’6 qq> ALL PRICES INCLUDE POST,PKG &VAT Ll

-
ALL KITS NOW SEND CHQ/PO TO MAKERS:

IN HANDY 3-FOL!
DURFOLD WOOD, PLAISTOW, BILLINGSHURST,

KEMPLANT LTD

WALL ET it WEST SUSSEX, RH14 OPN, UK. s "”2‘; ? @M:P@AM‘:F-

708 SHOURIES VITED. QUANTITY DISCOURTS FOR SCHOOLS Tel. 048649344
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The Archer 780 SBC

The SDS ARCHER — The Z80 based single board
computer chosen by professionals and OEM

users.

* High quality double sided plated through PCB

* 4 Bytewide memory sockets — upto 64k

* Power-fail and watchdog timer circuits

* 2 Serial ports with full flow control

* 4 Parallel ports with handshaking

* Bus expansion connector

* CMOS battery back-up

* Counter-timer chip

* 4 MHz. Z80A

OPTIONS: A

* SDS BASIC with ROMable autostarting user code
* The powerful 8k byte SDS DEBUG MONITOR

* On board 120/ 240 volt MAINS POWER SUPPLY
* Attractive INSTRUMENT CASE — see photo.

* 64k / 128k byte DYNAMIC RAM card  * NEW *
* 4 socket RAM — ROM EXPANSION card * NEW *
* DISC INTERFACE card * NEW =%

Sherwood Datadystems Id

Sherwood House, The Avenue, Farnham Common. Slough SL2 3JX.Tel. 02814-5067

WOOD & DOUGLAS w{)ﬁ

SEASONS GREETINGS TO ALL OUR CUSTOMERS

WHY NOT TRY ONE OF OUR
* NEW PRODUCTS FOR FMTV *

VP/D1 Pre-Empasia/De-emphasis (CCIR}
improve your video quality with this low-cost add-on board. May be wired for transmit or
recewve use Includes ampiification to compensate for attenuation of CCIR network.

SCT2 Transmit Sound Modulator

Generates FM sound sub-carrier which is then combined with composite video to drive
UFMO1. Requires 350mV RMS AF input. Specify 5.5MHz or 6.o0MHz.

SCR2 R ive Sound D

Takes FM sub-carrier from VIDIF board and provides two squelched audio outputs, 600 chm
and 8 ohm, independently adjustable. Specify 5.5MHz or 6.o0MHz

)  VIKING VALUE

i Kits for this month’s issue
Telephone for prices or send SAE
All our components are guaranteed
Instruction reprints available at 70p a project
(+ 60p p+p on separate orders).

PCBs, electronics, cases, veroboard, hardware,
are included in all kits unless otherwise stated.
(Batteries are not included)

VIKING FOR BETTER VALUE

All enquiries to:

VIKING COMPONENTS & TECHNICAL SERVICES

27 Farnborough Drive , Silksworth , Sunderland SR3 1ED .
Office hours :9to 5

-
0»:’

Package Prices Kit
1.50um W TV Transmit (70FMO5T4 - TVM1 =+ BPF433) £40.00
2. 500mW TV Tranceive (As 1 above plus TVUP2 « PS|433) £65.00
3. 10W TV Transmit (As 1 above plus 70FM10 - BDX35) £75.00
4 10W TV Transceive (As 2 above plus 70FM10 + BDX35) £100.00
5 70cms 500mW FM Transceive (70T4 ~ 70R5 + SSR1 ~ BPF) £80.00 b
6. 70cms 10W FM Transceive (As 5 above plus 70FM10) £115.00 Tel : (0783) 235798

7 2M Linear/Pre-amp 10W (144PA4/S + 144LIN 10B) £45.00
8.2M Linear/Pre-amp 25W {144PA4/S + 144LIN25B) £48.00
2M Linear/Pre-amp 25W {144PA4/S + 144LIN25C) £51.00

9. 70cms Synthesised 10W T (R5 - SY « AX + MOD ~ SSR + 70FM10) £165.00
10.2M SyntKZSISec‘!sfow Tran;?:r:isswe (R5 ~ ST + SY2T + SSR + 1:4FM10A) £125.00 REG WARD & COLTD South Wests
11 2M Crystal Controlled 10W Transceive (R5 + T3 + BPF - 144FM10 ~ SSR) £985.00
12. 70cm;yfi:ear°/gr'e°-aﬁ1p n e v . (70LIN10 + 70PS2/S) £47.00 1 western Parade LargeSt _Amateur
13. 24cms FMTV Receive. video out (Kit) (VIDIF, 1250DC 50 Boxed) £105.00 Axminster Devon Ex1 3 5NY Rad|° Dealer

14. 24cms FMTV Receive. video out (Ass)
15. 24cms FMTV Receive. Ch 36 out (Kit)

(VIDIF, 1250DC 50 Boxed) £120.00
(VIDIF, TVMOD1. 1250DC 50 Boxed) £110.00 funog:gn
i

16. 24cms FMTV Recelve, Ch 36 out (Ass) (VIDIF. TVMOD1,1250DC 50 Boxed) £126.00 Official Agents Yaesu, Trio, lcom, FDK APPROVED
17. 24cms FMTV Transmit (Kit) (UFMO1, 70LIN3/LT. 70FM10. WDV400/1200 Boxed) £140.00 'Complete range stocked v
18. 24cms FMTV Transmit (Ass)  (UFMO1, 70LIN3/LT, 70FM10, WDV 400/1200 Boxed) £170.00 ST ‘FL.‘“ demonstration faCIllA!IeS' I
Details of these and other new products are included in our 1985 catalogue. This will be posted :Mail/Phone orders on all items:

:Barclaycard, Access, Instant Credit: DEALER

to you on receipt of an A5 stamped self addressed envelope. Kits are usually available by return

of post but please allow 28 days for any unforseen shortages. Place your order by post or by
telephone using your credit card Please include £1.00 to cover order handling and postage.

Our products are kits or assembled kits consisting of circuit board and all components to
mount on the board. We do not inciude external hardware such as boxes, connectors etc.

If your purchase does not work when assembled then apart from being surprised we will offer
to service the module for a small charge depending on the complexity of the project. So please
remember . ..

ANYONE CAN SELL A KIT . . . REPUTATION SELLS OURS

UNIT 13, YOUNGS INDUSTRIAL ESTATE
ALDERMASTON, READING RG7 4PQ

—— TEL: (073 56) 71444 TX: 846630 EN

Anciltary equipment: Adonis, AKD, ACR, Benchor, BNOS, Datong. Diawa, Drae.
Hansen, Hinound, JIL, Kempro, Microwave Modules, Mutek, SEM, Snare. TAU
Tolcyo Hypower, Tono. Toyo, Welz, Wood & Douglas
Aerials by: G Whip, Hygain, Jaybean, Mini Products, Rexco, TET, Tonna

New complete range Wood & Douglas Kits
@ ICOM TAU Tuner SPC 3000 Fa(
Cables, plugs, sockets, insutators, etc.

Opening hours: Tues-Sat 9.-5.30 (lunch 1-2)Closed Mondays

. < Piease Note Xmas Closing
Tel: Axminster (0297) 34918 24th Dec-2nd Jan
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SPECTRUM

ATCH

NIGEL CAWTHORNE G3TXF

fter some delay France launched
its new mobile radio system
(Radiocom 2000) in November. Radiocom
2000 differs in concept from cellular
systems being installed or already in
service in other European countries,
such as the TACS system in the UK, the
German C-450 system and the variations
of the NMT system that are found in
Scandinavia, Benelux, Austriaand Spain.
The two cellular networks in the UK,
Cellnet and Vodafone, both provide a
carphone service in which the user in
effect has a normal telephone facility in
_his car. Private mobile radio (PMR)
networks, on the other hand, are
designed to allow individual businesses
such as taxi firms, delivery companies
and a host of other types of users to have
a ‘closed’ or private radio network. On a
PMR network radio communication is
‘within’ the organisation and direct
access to the public switched telephone
network (PSTN) isnotnormally available.
In the UK the two types of mobile radio
service (carphone with Radiophone 4 or
cellular, and PMR) are operated separ-
ately. The frequencies used for each are
different too. Radiophone 4 operates at
around 160MHz, the cellular networks at
900MHz and the PMR bands (low, mid,
high and UHF) are spread across the
spectrum from 70MHz up to 460MHz. In
contrast, the new French Radiocom 2000
system provides both carphone and PMR
(business radio) services on the same
radio network using a common set of
frequencies. It is this ‘dual purpose’
aspect (carphone and PMR) of Radiocom
2000 that makes it different from systems
being operated elsewhere in Europe.

Share and share alike!

The Radiocom 2000 network operates
in two parts of the spectrum. A nation-
wide network of base stations is being
built at UHF (414.8-418.0MHz mobile
transmit and 424.8-428.0MHz base trans-
mit), and regional networks for major
cities such as Paris, Lyons and Marseil-
les are being installed using Band lil
frequencies around 200MHz. The regio-
nal 200MHz repeaters are sharing Band
11l TV frequencies with transmitters from
France's new fourth channel, Canal Plus.

In Paris the Canal Plus TV transmis-
sions are on channel 06 (183-191MHz).
The Radiocom 2000 frequencies for the
Paris region at 192.5-199.5MHz for mobile
transmit and 200.5-207.5MHz for base
transmit are adjacent to the Paris Canal

Plus channel. These two Parisian mobile
bands roughly correspond to TV chan-
nels 07 and 08, which are being used by
Canal Plus elsewhere in France. Chan-
nel 07 (191-199MHz), for example, is
being used by Canal Plus 10kW main
transmitters at Rouen and Troyes. These
two TV transmitters are both within
100km of the outer edge of the Paris
Radiocom 2000 service area, and may
eventually be the source of interference
problems.

This sharing of Band il frequencies by
mobile radio services and TV broadcas-
ters at relatively short distances within
France will serve as a useful test-bed for
studying cross-Channel (not to be con-
fused with co-channell) interference
problems that might arise between
France's network of VHF Band Il
transmitters and the new Band Il mobile
services in the UK (since the beginning
of 1985 there have been no TV transmis-
sionsin Bands | and Il in the UK. Band 11|
in the UK will eventually be used for a
mixture of new mobile radio services).

Radiocom 2000 : quasi-cellular

Although Radiocom 2000 is being
heralded in the French press and in the
pubticity hand-outs as ‘cellular’, it does
lack the one key feature of every other
cellular system, ie the ability to ‘hand-off’
a mobile between cells during a con-
versation. The French PTT and the
system’'s designers Matra argue that
because in the French system the cells
are somewhatlargerthan are being used
in other countries, the lack of hand-off is
not a problem.

In practice, a Radiocom 2000 user who
goesout of range of abase station during
a conversation will have to re-establish
communication by pressing a single
‘repeat last number’ button.

Radiocom 2000’s VHF channels

Mobile tranamit

Working on the transposer packages on
Germany's DBS TV-SAT, to be launched in 1986

The PTT expect to be instaliing some
500 repeaters across France, which
should cover 80% of the population by
the end of the decade. So far the PTT
have ordered 200 repeaters from Matra.
The total system capacity is expected to
be 300,000 mobiles split half and half
between the two services (carphone and
PMR). In the early stages, however, the
PTT expectthe demand for the carphone
service to be greater than for the
business radio service because of the
pent-up demand created by the under-
capacity of the present Téléphone de
Voiture system.

Téléphone de Voiture )

France was one of the first countriesin
the world to introduce a ‘direct dial’ car
telephone service: the Téléphone de
Voiture. Even in its early days the system
suffered from a shortage of channels at
160MHz. The first Téiéphone de Voiture
network was put into service in Paris in
1973, and networks were then progres-
sively installed in major cities across
France. Today there are ten regional
areas with access to the network.
However, once outside these areas a
mobile cannot access the system, and
there is no national or even motorway
coverage on the Téléphone de Voiture

‘network. The capacity of the French

160MHz system totals 10,000 subscribers,
5,000 of whom are in the Paris area.
Conscious of the severe capacity
problems inherent in the Téléphone de
Voiture networks, the French PTT asked
the French electronics company Matra
to find a solution that would provide the
urgently needed national carphone ser-
vice in as short a timescale as possible.
The new service would also fill the gap
until a pan-European system comes into
operation in the mid '90s. The Franco-

Base trensmit

will be sharing spectrum with

-
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German project to build a truly cellular
analogue network was finally abandoned
last year, and France and Germany are
now working together in close co-
operation in preparatory work for a
future pan-European digital cellular
network. In the mean time it is Radiocom
2000 that will have to support the ever-
growing demand for mobile communica-
tions in France.

The new network, Radiocom 2000,
opened its first VHF 200MHz (regional
coverage) repeaters in the Paris area in
November 1985. The first UHF 420MHz
(national network) repeaters were
expected to be on-air in January 1986.

HDTV : global debate

High definition television (HDTV) is
the cause of intense international
debate. Basically the world divides into
two camps. Not the usual 'East/West’ or
‘North/South’ divisions that colour most
other international debates. No, for the
international HDTV controversy the two
camps are quite different. It is the
number of ‘cycles’ in your mains supply
that determines which camp you are in
for the great HDTV debate! The two
blocks are therefore the 60-cycie USA
and Japan camp against the rest of the
world 50-cycle camp, which includes
Europe and the USSR.

The differing mains frequency stan-
dards have had a direct effect on
television standards. In countries where
the mains is at 50 cycles a 50Hz field rate
has been used, and 60-cycle countries
use a 60Hz field rate.

The number of lines on today's TV
systems is either 525 or 625. Future HDTV
systems will provide a TV picture with a
larger number of lines and hence much
improved picture definition. HDTV is
defined roughly as a TV system having in
excess of 1,000 lines. A Japanese
development and pre-production HDTV
system currently exists which uses 1125
lines and a 60Hz fieid rate, and the
picture clarity and sharpness has to be
seen to be believed. The Japanese
broadcasting authority NHK has been
closely involved with the development of
this HDTV system.

Geneva confrontation

The current worid debate on HDTV,
which is being held in Geneva as these
words hit the page, centres around the
choice of aworld-wide TV studio produc-
tion standard for HDTV.

Broadly, TV technology divides into
three main areas: the studio where
programmes are made, the transmission
system to transport the signal to the
viewer, and finally the viewer’s receiver.
The subject of the current Geneva
debate centres around finding an agreed
standard for the production studio end of
the television process, the idea being
that if every TV studio in the world was
working with the same standard (ie no

more conversions from PAL to SECAM or
NTSC to PAL etc) then the interchange
of programmes between broadcasters
would be made much simpler and
cheaper. Standards conversion would no
longer be necessary at the international
programme exchange level.

However, the present 50/60Hz problem
stems from the fact that it is a Japanese
1125-line 60Hz system that is being
proposed. Since 1973 the Japanese have
been working on the development of
HDTV.The Japanese system, inaslightly
modified form, is being backed by the
US, which is also a 60-cycle mains
country.

The heart of the 50/60Hz problem is
that every TV system, as well as having a
given number of lines, also has a
characteristic field frequency. Thisis the
number of times that the screen is
scanned persecond. Theuse of ‘interlac-
ing’ means that in effect the screen is
scanned twice to produce one picture
frame. In the 50-cycle mains world the TV
field rate is 50Hz and there are 25 frames
persecond. Inthe US and Japan the field
rate is 60Hz and there are 30 frames per
second. If a 60Hz system was chosen as a
world standard then every TV station in
the 50-cycle world would have to convert
the ‘standard’ 60Hz field signal to the
‘local’ 50Hz field frequency before
transmission. It is this conversion pro-
cess that is at the heart of the problem.
Converting from 50Hz to 60Hz systems, or
vice versa, presents a major problem in
the form of the ‘flicker’ effect. There is a
10Hz ‘beat’ between the two field
frequencies which causes problems in
the conversion process.

Pride & principle

As well as the practical problems of
conversion there is the question of cost
(not to mention pride and principle!)
involved in half of the world having to
convert all material produced to the new
standard before being able to transmit it
on their own systems. The question of
transmission of HDTV pictures is also far
from clear.

But on the question of a world-wide
HDTV studio production standard, there
is a strong lobby of opinion that it is still
too early to adopt a true world-wide
standard. The UK broadcasters are
among those that argue that only the
following generation of TV standards
which will be digital, will provide the
opportunity for a true world-wide stan-
dard.

An added complication to the current
debate isthe factthat the only system for
which equipmentiscurrently available is
the Japanese system. There are there-
fore strong commercial forces pushing
for the adoption of this standard.

The HDTV debate will continue for
several years, but a current high point in
the confrontation is the Geneva meeting
of the CCIR, which is the part of the ITU

9m sateilite earth station dish

that deals with TV-related matters. On
the agenda of that meeting was the
question of making a recommendation
for the adoption of a world-wide studio
standard for HDTV. The outcome of this
important HDTV debate is awaited with
interest.

HDTV : transmission

The extra lines and more detail
containedinan HDTV picture means that
more bandwidth is required to transmit
the signal. This is another major problem
in itself. Where in the radio spectrum
could an HDTV signal be transmitted?
With baseband bandwidths of anything
up to 30MHz, the only practical solution
for the broadcasting of HDTV will come
with DBS satellites. But even the
apparently unlimited expanses of band-
width available in the microwave fre-
quencies will not easily meet the
requirements of HDTV.

The 14/12GHz satellite broadcast fre-
quencies have already been allocated on
a country-by-country basis for DBS and
cable TV distribution. In the European
region most countries have an allocation
of five DBS channels each. The extra
bandwidth required for the transmission
of HDTV would mean that the number of
channels per country (if they were
distributed on the same basis as WARC
'77 DBS channels) would be reduced to
‘2.5' channels per country. So if HDTV
transmission does become a reality
there is unlikely to be room for its
transmission in the 14/12GHz region.

The next frequency band available
internationally for satellite broadcasting
is the 405-425GHz band. Practical
technology for broadcasting at these
frequencies is still a number of years
away. In |TU ‘Regions 2 and 3, ie
everywhere other than Europe, Africa
and the USSR, there is also a satellite
broadcast allocation at 22.55-23GHz,
which inmanyrespects would be anideal
medium for the eventual transmission of
HDTV, but in the UK these frequencies
are already allocated for fixed link use by
Mercury.

Many questions, both technical and
commercial, still surround HDTV. It is
sure to be a lively topic of debate for
many years to come. [REW]
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Attention all Amateurs & SWL's.

SN comeuscaToms amewvse 1C-R7000 ©

The ICOM IC-R7000 is the receiver that every discerning .
amateur would love to receive. The IC-R7000 is .‘..‘ British .
able to give high frequency coverage up to 1300MHz without . 1 ELECO/\\
sacrificing SSB stability, which is maintained throughout the IC- Celinet | 770 Dok 8 Whocsder
R7000's entire frequency range. EESINER sy

For simplified operation & quick tuning, the IC-R7000
features direct keyboard entry. Precise frequencies can be
selected by pushing the digit keys in sequence of the frequency
or by turning the main tuning knob. FM/AM/SSB modes.
frequency coverage 25 — 1000MHz and 1025 — 2000MHz (25
~1000MHz and 1260 - 1300MHz guaranteed specification)

The IC-R7000 has 99 memories available to store your
favourite frequencies including the operation mode Memory
channels may be called up by simply pressing the memory
switch. then rotating the memory channel knob. or by direct
keyboard entry.

A sophisticated scanning system provides instant access to
most used frequencies. By depressing the Auto-M switch. The
IC-R7000 automatically memorises frequencies in use. while the
unit is in the scan mode. This allows you to recall frequencies that
were in use. Scanning systems include. memory selected
frequency ranges or priority channels scanning speed is
adjustable Narrow/wide filter selection. Five tuning speeds:
10Hz. 1.0KHz. 5KHz. 10KHz. 12.5KHz and 25KHz.

All functions. including memory channel readout are

If you are thinking of buying an ICOM product
call us. Just pick up the ‘phone and dial FREE
Linkline No. 0800 521145, for retail enquiries
about ICOM Amateur equipment & address

of your nearest authorised ICOM dealer. N.B.
No trade enquiries via this free link. thank you.

1(:3200k
Dual-band

A new exciting set is the [COM IC 3200E
FM Dual-band transceiver (144-430 440 MHz)

The IC-3200E employs a function key for
low-prionty operations to simplify the front panel
LCD display is easy to read in bright places.
showing frequency. VFO A B. memory channel
duplex mode and'S RF meter information

Other features include a 10} channel
memory able to store operating frequencies,
Simplex or Duplex A memory lock-out function
allows the memory scan to skip programmed
channels when not required The IC-3200E has
a built-in duplexer and can operate on one
antenna for both VHF and UHF Options include
IC -PS45 DC. power supply. HS 15 mobile mic.
SM6 and SME desk mics. SP 10 external speaker

and UT 23 speech synthesizer

‘ ¥ ¥ 4
C / ' - . - ‘ - -y A
clearly shown on dual-colour fluorescent display with dimmer : ,m, ‘,:_é P

switch. The IC-R7000 has dial-lock, noise blanker. S-meter &
Attenuator. Options include RC-12 infra-red remcte controller
and a voice synthesizer. Range extender also available.
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You can visit our premises at 95 Mortimer glyn:wm%s.:evécac;ﬂe- ()6{2-7310(()5 NS ISES
mateur Radio Cxthange. London {Laling). N
Street. Herne Bay. t'elephone (0227) 369464 for Amcomm. London (6 Harrow]. 01 422 9585
demonstration. advice & sales of ICOM Amateur A RE Comms. Earlestown. Merseyside. 09252-29881

equipment. No matter what your requirements. Arrow Electronics Ltd.. Chelmsford. Essex. 0245-381673 26

Beamnte. Cardiff. 0222-486884

. . Booth Holding (Bath) Ltd . Bnstol. 02217-2402
Lll'fd lhczéenlvz just some of the authorised dealers who can Bredhurst Electronics Ltd . W Sussex. (0444-400786

afl year round. This list covers most

areas of the U.K.. but if you have difficulty finding a dealer nearyou.  Dressler (UK) Ltd . London (Leyton). 01-558 0854

Hobbytronics. Knutstord. Cheshire. 1565-4040 Unti 10pm daily
Poole Logic. Poole. Dorset, 1202 683093

Photo Acoustics Ltd . Buckinghamshire. (1908-610625
Radcomm Electronics. Co Cork. Ireland. 01035321 632725
Radio Shack Lid . London NW6. 01-624 7174

Ray Withers Comms Warley. West Midlands (21-421 8201
Scotcomms. Edinburgh. 031657 2430

Tyrone Amateur Electronics. Co Tyrone. N lreland. 06622043
Reg Ward & Co Ltd.. S W England. 0279 34918

important frequency automatically. Programmabile offsets are inciuded for odd

contact Thanet Electronics and we will be able to help you. D W. Electronics. Widnes. Cheshire. 051-420 2559 Waters & Stanton Electronics. Hockley Essex. 0702-206835
.190 290D is the state of the art 2 meter mobile, it has 5 memories and VFO's
to store your favourite repeaters and a pnority channel to check your most

repeater splits. tuning is 5KHz or 1KHz 25KHz option

The squelch on SSB silently scans for signals, while 2 VFO's with
equalising capability mark your signal frequency with the touch of a button
Other features include: RIT. 1 KHz or 100Hz tuning CW sidetone. AGC slow or
fastin SSB and CW, Noise blanker to suppress pulse type noises on SSB/.CW

You can scan the whole band between VFO's/scan memornes and VFO's
Adjustable scan rate 144 to 146 MHz. remote tuning with [C- HM10 and HM11
microphones. Digital frequency display. Hi'LLow power switch Optional Nicad
battery system allows retention of memory

I .' 'h This new HF transceiver from ICOM is compact enough to make mobile or portable use a
f | e possibility. The IC-735 covers all Amateur frequencies from 1. 8MHz to 30MHz including the three new
bands 10. 18 and 2dMHz. Modes include SSB. CW. AM and FM. all circuits are solid-state and output is

(omple'e approximately 100 watts.

Tuning ranges from 100kHz to 30MHz. made continuous by using a high-side IF and a CPU

“F nad.o control system RTTY operation is also possible Dynamic range is 105dB with a 70 451 MHz first [F

circuit. The direct feed mixer rejects spurious response and gives higher sensitivity and wider dynamic
range Pass-band tuning and a sharp IF notch filter provide clear reception even under duress

/ - Preamp is 10dB and attenuator 20dB.

- The new IC-735 from ICOM is easy to operate and versatile. it has vanous scanning functions.
comprehensive LCD and 12 memories Computer remote control is possible via the RS-232C jack
Options include: the AT 150 automatic antenna tuner and shown here the PS 55 AC power

supply and SM-8 desk mic.

Please contact Thanet Electronics or your local ICOM dealer for even more information on this

latest HF transcewver — the IC-735

s ARA “oom i bt
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CONSTRUCTING
POWER
SUPPLIES

In this penultimate instaiment
Roger Alban GW3SPA
parallels up his transformers to
give the required output

Figure 33a shows four transformer
secondaries connected in parallel.
The main disadvantage with this circuitis
that slight discrepancies in the secon-
dary voltages will cause circulating
currents to occur in two or more of the
transformer secondaries.

The circuit in Figure 33b was con-
structed out of four separate unreg-
ulated power supplies connected in
parallel. Each power unit consisted of a
transformer, rectifier and reservoir
capacitor. The main disadvantage of this
circuit configuration is that discrepan-
cies between the output voltages of each
power unit will result in the load current
not being equally shared amongst the
four power units.

The circuit selected for the power
supplyis shown in Figure 33c. This circuit
consists of the same four power units as
described in Figure 33b, and to encour-
age load-sharing each power unit has its
own pass transistor and combined load-
sharing resistor. The bases of all four
pass transistors are connected together
andreceive base current from the output
of the voltage regulator connected to
one of the power units. With pass
transistors such as the 2N3055 costing
only 25p each, this must be the easiest
and cheapest way of paralleling up
individual power units to ensure that
they share the load current equally .

With each individual transformer only
capable of supplying 2 maximum con-
tinuous current of 2.61A the constraints
put upon the rectifier and reservoir
capacitor are minimal. The diodes
selected for the bridge rectifier were
manufactured by International Rectifier,
type 60S6, rated at 6A, 600V working.
From the previous discussion on the
requirements of the choice of diodes for
the power supply you will observe that
this diode is quite suitable. The diodes
were discovered on a trader’s stall, and a
bag containing 25 cost £1.00: not a bad
bargain!

The value of the reservoir capacitor

using the rule of thumb discussed earlier
works out to be 9,000uF, the nearest
preferred value being 10,000uF. Again,
suitable items were discovered on a
trader’'s stall, probably ex-computer
equipment, with a price tag of 25p each
andrated at40V. The voltage rating of the
reservoir capacitor must be in excess of
the maximum open circuit peak voltage
of the secondary of the transformer.

The voitage regulator

A number of voltage regulator circuits
were examined, and the two that came
out on top were the L723 and LM338 ICs.
The L723 was eventually rejected
because of its low output current of
150mA maximum, and also because its
adjustable voltage range varies between
2V and 37V. If you recall, it was my
intention to construct a variable voltage
power supply adjustable between zero
and 20V.

The IC finally selected (found on a
trade stall for 50p!) was the LM338, which
has a maximum output current of 5A,
more than adequate for driving directly
four 2N3055 pass transistors, and an
output voltage range adjustable
between 1.2V and 32V. With 0.6V being
dropped by the pass transistor the
minimum terminal voltage will be 0.6V,
pretty close to zero and considered
acceptable.

The four pass transistors, 2N3055s,
were connected to two large heatsinks
as shown in Figure 34. Again the
heatsinks were purchased for £1.00 each
atthe local mobile rally and are similar in
construction to the 1.1°C/W shown in
Figure 20.

To calculate the maximum heat dissi-
pated by each pass transistor, we need to
know the maximum voltage drop across
each transistor together with the max-
imum emitter current. Let's assume that
the power supply is delivering a load
current of 10A at aterminal voltage of 5V.
The voltage drop across the pass
transistors will be 25.1V-5V=20.1V, and

|

Al
]

Fig 33a Transformer secondaries in parallel

&=

the emitter current will be 10+4 = 2.5A.
The power dissipated in each pass
transistor is given by W = VxI and is
therefore 20.1Vx2.5A = 50.25W.

in the author’s power supply two
1.1°C/W heatsinks have been used with
two 2N3055 pass transistors attached to
each heatsink as shown in Figure 34. The
maximum power radiated by each heat-
sink is calculated from the formula
discussed earlier, viz:

200 - 25
(1.5+05)x 05+ 1.1

Power radiated =

= 83.3W

Therefore the maximum power that
each pass transistor can dissipate is
83.3W-+2 = 41.6W. It can be seen that the
heatsink used in my design will not
provide a continuous load current of 10A
at 5V without damaging the pass transis-
tors. The maximum load current that can
be handled at a terminal voltage of 5V is
41.6+-20.1x4 = 8.3A.

However, at the common terminal
voltage of 13.8V used for mobile equip-
ment, the power dissipated by each pass
transistor at maximum load current will
be (25.1-13.8)x2.5=28.25W. Therefore
the heat to be radiated by each heatsink
will be 28.25x2=56.5W, well within its
capabilities.

Load-sharing resistors

| intended incorporating a variable
current limiting circuit within the power
supply. The idea was to use the voltage

20 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Fig 33b Separate power units in parallel
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Fig 33c¢ Power units connected in parallel via separate pass transistors

dropped across one of the load-sharing
resistors to provide the forward bias to
cause the current limiting transistor to
conduct. From my previous discussions
on this subject you will recall that we
require approximately 0.6V before the
transistor will conduct. In Figure 31 we
used a 0.3 ohm load-sharing resistor. Tr2
would start to conduct when a load
current of 0.6+0.3 = 2A flows.

it was intended to provide current
limiting down to under 1 amp. Also
remember that we are using four pass
transistors and therefore the current
passing through each load-sharing resis-
tor will be a quarter of the load current.
Therefore the value of load-sharing
resistor to drop 0.6V at a quarter of 1amp
will be 0.6+0.25=2.40 ochms. At maximum
load current the load-sharing resistor
will drop 2.5x2.4 = 6V and will dissipate
6 x 25 = 15W. A total of 60W will be
dissipated within the power supply
cabinet.

A compromise had to be made to
reduce not only the power dissipated in
the load-sharing resistors but also to
improve regulation. It is not a good idea
to have the power supply terminal
voltage drop by 6V when full load current
is applied. The compromise reached was
to make each load-sharing resistor 0.6
ohms. The minimum current limiting will
occur with a load current of 0.6+-0.6x4 =
4A, and the maximum voltage drop
across the resistor will be 0.6 x 10 + 4 =
1.5V. The power dissipated in each load-
sharing resistor at maximum load cur-
rent will be 1.5 x 10+4 = 3.8W, giving a
total of 15W to be dissipated within the
power supply cabinet. The load-sharing
resistors were constructed by winding 34

turns of 36swg wire on a half-watt solid
carbon rod resistor.

Current limiting circuit

The current limiting circuit eventually
chosen is similar to the circuit shown in
Figure 31, with the addition of a 5 kilohm
potentiometerinserted across one of the
load-sharing resistors with the slider
connected to the base of Tr2 to provide
the facility of adjusting the current
limiting between 4A and full load.

It was mentioned earlier that approx-
imately 0.6V is required to forward bias
Tr2. In practice this can vary consider-
ably, and is recommended that Tr2
should be selected for its minimum
forward bias voltage. | used a versatile
BFY50, having rejected a few because

they did not conduct until 0.7V was
applied. For the diode D2 | used one of
the International Rectifier power diodes
type 60S6.

The specification called for variable
over-voltage protection to be provided.
The circuit illustrated in Figure 28 was
used, with the addition of a light-emitting
diode connected to a spare normally-
open contact belonging to RLAt1 and
connected via a 3.3 kilohm resistor to the
unregulated supply of the power unit to
give a front panel indication when the
relay has become energised.

The final instaiment

We conclude the Power Supplies
series next month with details of nuts
and bolts, setting up, etc.

Fig 34 Dimensions of the heatsinks used, attached to the back panel

205
mm

305 mm
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AFFORDABLE ACCURACY
QUALITY MULTIMETERS FROM ARMON

10ADC Range, 20kQV/DC, Buzzer, Battery Test Scale...........e.c. £13.00 . .
19 measuring ranges ‘ : !

HM402R
Low end voltage & current ranges, Jack for Audio o/p Voltages..£11.00
20 measuring ranges

HM-1015

Rugged, Pocket size meter, for general purposeuse.......... ... £7.50
16 measuring ranges

Battery, Test Leads and manual included with each model.

HC7030
0.1% Accuracy Standard Model ... £39.50

HC-6010
0.25% Accuracy, Standard Model ... £33.50

HC-5010T
0.25% Accuracy. TRTest Facility ... £39.50

DM-105
0.5% Accuracy. Pocketable ... £21.50

A comprehensive range
All models havce full functions and ranges and feature: of Analogue and Pushbutton
3% digit 0.5 LCD display : [y
Low battery indication (or Rotary Switched) Digital Models.
Auto zero & Auto potarity
ABS Plastic Casing
DC AC 10 amp Range (not DM-105)

Overioad Protection on all ranges. i
Battery, Spare Fuse, Test Leads and Manual. FULL DETAILS ON APPLICATION FROM:

ARMON ELECTRONICS LTD

DEPT A, HERON HOUSE, 109 WEMBLEY HILL ROAD, WEMBLEY, MIDDLESEX HA9 8AG
- TELEPHONE: 01-902 4321. TELEX: 923985
iz PLEASE ADD 15% to your order for VAT. P&P Free of charge. Payment by cheque with order B

Offer applicable to mainland UK only

Trade enquiries invited Please allow 28 days for delivery
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ARE YOU PAYING TOO MUCH? KENPRO

If your looking for a hand special introduction price

held chances are you will and with FREE CHARGER. Price +
want to be sure that you are P+P and Ins
buyin? quality. For long

reliable service, you will KT 200 EE VHF TRCVR £169-£5
probably have doubts about KT 400 EE UHF TRCVR £189-£5
‘cheapy’s’ and rightly so. But the

regular makes are so Standard accessories NICAD
expensive. WELL AT LAST there is pack, flexible ant, ear phone,

a high quility alternative. THE hand strap, belt suspender

KENPRO KT2000EE/KT400 EE frequency range 140-150MKz/430-
Kenpro's uncompromising 440MKz

quality is already well known Full UK specification, tone/

inthe UK, and now we are the repeater shift etc. optional

appointed distributors f(t)\rf | accessories

Kenpro transceivers with fu

service back up reinforced by KT SM1SPEAKER MIC

factory so if you do not want

to risk quality Kenpro has the answer KTLCLEATHERETTE CASE

and for alimited KT BP (H) HI POWER NICAD PACK
period only itis on offer fora

SAE FOR FREE BROCHURE, INSTANT FINANCE AVAILABLE TRADVEEELT\(I:QOL'{/‘EIES
— (- :

HI-TEC WORLD WIDE, 584 HAGLEY ROAD WEST, OLDBURY WARLEY, B68 0BS TELEPHONE 021-421-6001
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The Ne

Join the growing
number of people

934 MHZ PER!

discovering this exciting :
radio band.

Available to anyone for the

cost of a current CB licence. H '

A. THE CYBERNET DELTA 1
934 MHz TRANSCEIVER

Has been engineered specifically for the

UK market using tatest “state of the art”

technoloqy. With a sensitive receiver and

many additional facilities these sets

have achieved contacts of over 200

miles range. under certain conditions.

*_ Sensitive RX (0.25 pV for 12 db SINAD).

* 16 memories available.

* Auto/Manual scan and search facility.

* External 'S’ meter socket.

+ £5SPECIAL DELIVERY £355
Ask for a demonstration of this superb
set from one of the Nevada "MAIN"
dealers below.

B. SWR/POWER METER

This precise and extremely accurate
meter features an illuminated scale, low
loss ‘N’ type connectors and twin meters
for both power and SWR measurement.
Power 0-50 watts in two ranges. 9

C. HRA 900 MASTHEAD
PRE-AMPLIFIER

Super low noise GaAs FET pre-amplifier
that mounts at the masthead. Low
insertion loss and noise (typically 0.8 dB}
coupled with 15dB gain enable this unit
to double the received

£139*

range of many sets.

D. HRA 934 L IN-LINE Ga As FET
PRE-AMP

A super new uitra-low noise pre-amp

which fits in line on any base or mobile

installation. Guaranteed to give a

staggering increase in received range.

Extremely low noise 0.7 DB NF.
20 DB gain. £125

E. REMOTE ANT. SWITCH
High quality weatherproof mast head
mounting switch. For switching 2
antennas with one cable feed.
i.e. Beam/Colinea¥

"N’ type sockets).

£59°°

CHARNEL CLEAR AH\'S‘L SE AREH

ONAL RADIO

da Range

Many two way contacts have
already been made from 10
miles to 250 miles according to

location and weather
conditions.

F. HAS-2
Remote DC switch for E

G. ANTENNAS
Manufactured to the highest possible
specification.

£6”

PA7-E BASE COLINEAR

- our top of the range base antenna
supplied with mounling brackets,
weatherproof tape, and ‘N’

connector. Gain 7. 14 dBi stacked

Y% array. incl. p&p £66

P7-ME High gain mobile magnetic
mount antenna with unique
Va4 wave matching system

7.14 dBi gain. incl. p&p £44

P7-RE High gain gutter mount
mobile antenna fully adjustable

7.14 dBi gain. incl. p&p £44

H. Tc 12L MKHI
NEW 12 ELEMENT BEAM

A new aluminium version of our

succesful 12 element loop quad - This

beam is now better than ever.

* We guarantee this antenna has more
gain than any similar 12 element Yagi
array.

Designed by Mike Walters one of the
UK's leading microwave antenna
engineers.

Builtin low noise feed system toa high
quality ‘N socket.

SPECIFICATIONS:

Gain: 18 dBi. Front-Back ratio 25 dB.

Weight: 0.7 Kg Length: 53.5 ins. £49

1. POWER SPLITTER

Enables the co-phasing of any two 934
MHz antennas to give an

additional 3 DB gain. £24°°

“Agrimotors” Merton CB Radio Centre
Merton, Okehampton, Devon EX20 3DZ

Tel: (08053} 200

Bens Television & CB

219 St Pauls Road, Peterborough, Lincs.

Tel: (0733} 54979

Bennetts Ltd.

24 Norwich Street, Dereham, Norfolk NR19 1DG
Tel: (0362) 2488

Catswhiskers

25 Chatham Street, Reading, Berks.

Tel: (0734) 589193

CB City

64 Waterloo Road, Stoke On Trent, Staffs.
Tel: (0782) 814952

CB Trading Company

40-44 Old Church Road, Clevedon, Avon.

Tel: (0272) 874192

Globemaster

8a Cherwell Close, Langley, nr Slough, Bucks.
Tel: (0753) 41191

NEVADA 934 MHz MAIN DEALERS

Green Electronics

6 Short Street, Lowestoft, Suffolk.

Tel: (0502) 513960

Guildtord Communications

34 Aldershot Road, Guildford, Surrey.

Tel: (0483) 574434

G.W.M. Radio

40-42 Portland Road, Worthing, West Sussex.
Tel: (0903) 34897

Henry’s

404-406 Edgware Road, Paddington, London W2 1ED
Tel: (01-724) 0323

Jameson CB

44 High Street, Forres, Morrayshire.

Tel: (0309) 72133

Marshion Electronics

366 Spring Road, Ipswich, Suffolk 1P4 SNG
Tel: (0473) 75476

Mitier Telecommunications
The Parade, Cherry Willingham, Lincoln.
Tel: (0522) 754279

Modulations Communications
62 Wootton Road, Abingdon, Oxon.

Tel: (0235) 21400

Horsetrader Ratcom

1424 Leeds Road, Thombury, Bradford, Yorks. 18 Bridge Street, Swinton, S Yorks.
Tel: (0274) 663928 Tel: (0709) 873874

H & R Watson Selectronics

24-26 Forest Hall Road, Newcastie On Tyne NE129AL 203 High Street, Canvey Island, Essex.
Tel: (091268) 4609 Tel: (0268) 691461

Imagefree Limited South Coast Electronics

1-3 Station Road, Rainham, Kent. 6 Monks Avenue, Lancing, West Sussex.
Tel: (0634) 373874 Tel: (0903} 753754

Square Wheels

82b Edgewood Road, Birmingham 45, West Midlands.
Tel: (021460) 1581

S & S Communications

Unit 9, Clifton Parade, Bristol Avenue, Farington,
Leyland, Lancs. Tel: (0772} 422239
Stadium Accessories

67 Bowman Street, Darlington, Co Durham.
Tel: (0325) 59929

Tandy Electronics

125 Langwith Road, Hillstown, nr Chesterfield,
Derbyshire. Tel: (0246) 826578
Telecomms

189 London Road, North End Portsmouth
Hants PO2 9AE Tel: (0705) 662145

Tower Communications

11 High Street, Haddenham, Cambs.

Tel: (0353} 740306

Wall & Son

4 Tetbury Street, Minchinhampton, Glos.

Tel: (0453) 862089

WORLDWIDE DISTRIBUTORS: TELECOMMS, 183 LONDON ROAD, PORTSMOUTH P02 9AE
TELEPHONE: 0705662145 TELEX: 869107 TELCOM G

NIEVADA 93
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23



£1 BAKERS DOZEN PARCELS

(aH £1 each 13 for £12)

All parcels are brand new components price £1 per
parcel — if you order 12 then pick another free

BD115—- 1 Wall mounting thermostat with
thermometer

BD116 - 3 pairs small and 2 pairs medium insulated
croc clips

BD117 - 4 pairs large croc clips {car battery type)

BD118- 1 Teak look 5" extension speaker cabinet
with back

BD119- 2 fibreglass fire fronts log effect & coal effect

BD120 - 2 component boards with 2 amp 400v bridge
rectifier and 15 other recs

BD121- 4 push push switches for table lambs etc

BD122 — 10 mtrs twin flex, screened and outer pvc

covered

BD123 - 100 staples for thin flex white plastic and
hardened nail

BD124 — 25 clear plastic lenses 134" diameter

BD125- 4items: rev per hour mains motor, counter,
coin switch and srbp panel

BD126 - 4 pilot bulb lamp hoiders bakelite batten
type

BD127 - 4 pitot bulb holders metal clip on type

BD128 — 10 very fine drills for pcbs etc

BD129 - 4 extra thin screw drivers for instruments

BD130- 2 centre zero panel meters 100-0-100 uA

BD131~ 1100 uA edge wise balance meter

BD132 - 2 plastic boxes with windows, ideal
interrupted beam kits

BD133 - 1 Microsonic radio case in leather case

BD134 - 10 model aircraft motors — require no on/off
switch, just spin

BD135- 10 large and 20 small Screwit porcelain
connector/insulators

BD136 - 2 car radio speakers 5" round 4 ohm made
for Radiomobile

BD137 - 15" 4 ohm speaker 5 watts & 1 matching
tweeter

BD138- 19 x 4" 8 ohm 5 watt speaker

BD139- 4 600 ohm microphone/speaker inserts

BD140 - 1 waterproof metal cased plug and socket 3

pin

BD141 - 10 miniature slide switches 2 pole ¢/o

BD142 - 104 ba spanners 1 end open, other end
closed

BD143 - 5100k multi turn pots with knob

BD144 — 10 chassis mounting fuse holders for 5 mm

fuses

BD145 - 2 4 reed relay kits 3v coil can be normally
open or c/o

BD146 - 20 pilot bulbs 6.5v -3a Philips

BD147 - 1 Secret switch kit with data

BD148 - 1 Printed circuit kit with data and 100 circuits

BD148 - 4 socket covers (protect inquisitive little
fingers) for twin 13A

BD150 - 5 socket covers (protect inquisitive little

fingers) for single 13A
BD151 — 20 4 way terminal blocks 3A 250v

BD152 - 1 Air or gas shut off valve - clockwork

BD153~ 1 Air or gas shut off valve — thermostatic

BD154 - 1 12v drip proof relay — ideal for car jobs

BD155~ 3 Varicap push button tuners with knobs

BD156 — 2 pairs Ferrite cores Neosid 56 X 18 mm

BD157 - 6 2 circuit micro switches ~ Licon ideal for
Joystick

BD158 ~ 5 12 way connector blocks 2A 250v

BD159 — 3 12 way connector biocks 25A 250v

BD160~ 6 pairs 3 way connectors plug in, terminal
biock type

BD161 - 1 13A panel socket MK ref 735 WH1

BD162 - 1 13A fused and switched spur for surface
mounting or can be removed from box for
flush mounting

BD163 - 3 13A sockets good British make but brown

BD164 — 2 13A switched sockets good British make
but brown

BD165- 1 13A switched socket on base for surface
mounting

BD166~ 1 30A panel mounting toggle switch

BD167 - 18 pin flex terminating plug and chassis
mounting socket (s.h.}

BD168 - 2 50 tag component mounting strips

BD169— 4 Short wave air spaced trimmers 2 — 30pf

BD170 - 2 Hivac numicator tubes neon type

BD171 - 1 Shocking coil kit with data — have fun

BD172 - 10 12v 6w bulbs Philips m.e.s.

BD173- 1 6v d.c. solenoid with plunger 1" travel

BD174 - 2 end of travel c/o switches — very robust
mounted on heavy metal plate 10A 250v

BD175- 1200 rpm motor mains operated 2 watt

BD176 ~ 4 heavy duty push switches — ideal for foot
operation 3A 250v

BD177 - 5 Lilliput bulbs 12v

BD178 - 3 Oblong amber indicators with lilliputs 12v

BD179~ 3 Oblong amber indicators with neons 240v

BD180 -~ 6 round amber indicators with neons 249v

BD181 - 100 p.v.c. grommets 3 hole size

BD182- 1 short wave tuning condensor 50 pf with V4"
spindle

BD183- 1two ?ang short wave tuning condenser
with V4" spindle 2 x 50 pf

BD184 - 1 three gang tuning condenser each section
500 pf with trimmers and good length V&
spindle

BD185 - 4 ferrite rod aerials 8" x 3" rods with long
and medium wave coils

BD186 - 1 3 wafer switch: 18 pole 2 way, 12 pole 3
way, 9 pole 4 way, 6 pole 6 way, 3 pole 12
way, your choice

BD187 - 2 2 wafer switches 12 pole 2 way, 8 pole 3
way, 6 pole 4 way, 4 pole 6 way, 2 pole 12
way, any 2 your choice

BD188 - 1 plastic box sioping metal front, size 160 x
95mm average depth 45mm

BD189- 2 double pole 20 amp 250v flush mounting

switches — white

VENNER TIME SWITCH

Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daity
automatically correcting for the
lengthening or shortening day. An
expensive time switch but you can have
it for only £2 95 without case, metal
case - £2.95, adaptor kit to convert this
into a normal 24hr, time switch but with
the added advanlage of up to 12 orvofts
per 24hrs. This makes an ideal
controtler for the immersion heater. Price
of adaptor kit is £2.30,

Ex-Electricity Board.
Guaranteed 12 months.
12 volt MOTOR BY SMITHS
Made for use in cars, etc. these are very
powerful and easity reversible. Size
312 iong by 3" dia. They have a good
length of V&" spindle —

10 hp £3 45

/8 hp £5.75. 1/6 hp £7.50

SOUND TO UIGHT UNIT

2v3

Complete kit of parts for a three channet sound to fight unit
controlling over 2000 watts of lighting. Use this at home if you
wish but it is plenty rugged enough for disco work. The urit is
housed in an attractive two tone metal case and has controls for
each channel, and a master orvoff. The audio input and output are
by V4" sockets and three panel mounting fuse holders provide
thyristor protection. A four pin piug and socket facilitate ease of
connecting lamps. Special price is £14.95 in kit form.

These are brand
new and we
understand tested,
came with
manufacturer's
guarantee now
void as the
manufacturer no
longer trades. These originally sold for over £150. We offer then
complete, except for 7 plug in i.c.s and price is only £14.95 (less
than the value of the modem inciuded).

TANGENTIAL BLOW HEATER
by British Solartron, as
used in best blow
heaters. 3Kw £6.95
complete with ‘cold’
‘halt’ and ‘full’ heat
switch, safety cut out
and connection diagram.

.
Please add post £1.50 for 1 or 3 for £20 post paid
2.5 Kw KIT Stifl available: £4.95 + £1.50 post

or have 3 for £16 post paid.

FROZEN PIPES

Can be avoided by winding our heating cable around them - 15
mtrs connected to mains costs only about 10p per week to run.
Hundreds of other uses as it is waterproof and very flexible.
Resi 60 of . Price 28p/ or 15m for £3.95.

CORDLESS TELEPHONES

“IT'S FOR YOU-OU" even if you are in the bath, its an infinite
extension any room and even in the garden — have one on
approval or come and try one here. approved £120 not yet
approved £89. glul £2 post.

SOCKETS PLUGS ETC for 8T phones

Master socket (has surge arrestor — ringing condenser etc) and takes
8.T.plug £3.
Extension socket £2
Dual adaptors {2 from one socket)

Cord terminating with 8.T. plug 3 metres
Kit for converting old entry terminal box to new B.T.
master socket, complete with 4 core cable, cable clips and
2 BT extension sockets i £11.50

25A ELECTRICAL PROGRAMMER
Leamn in your sleep. Have radio playing and
kettle boiling as you wake — switch on lights to ¢
ward off intruders ~ have a warm house to come |
home to. You can do all these and more. By a
famous maker with 25 amp orvoff switch.
Independent 60 minute memory jogger.

A beautiful unit at €2.50

THE AMSTRAD STEREO TUNER
This ready assembled unit is the ideal tuner for a music centre or
an amplifier, it can also be quickly made into 8 personal stereo
radio - easy to carry about and which will give you superb
reception.

Other uses are a “get you to sieep radio™, you could even take it
with you to use in the lounge when the rest of the family want to
view programmes in which you are not interested. You can listen
10 some Music instead.

Some of the features are: long wave band 115 - 170KHz, medium
wave band 525 - 1650KHz, FM band 87 - 108 MHz, mono, stereo
& AFC switchable, fully assembied and fullz aligned. Full wiring up
data showing you how 10 connect to amplifier or headphones and
details of suitable FM aerial (note ferrite rod aerial is included for
medium and long wave bands). Alt made up on very compact

only £4.95

hdd.
RS}

i

board.
Offered at a fraction of its cost

COMPUTER DESKS
Few stil available

Computer desks - size approx 4°
x 2 % 26" high formica
covered, cost over £100 each.
Our price only £9.50 - you must
collect - hundreds supplied to
schools.

J.BULL (Electrical) Ltd.

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders
under £20 add £1 service ehnrge. Monthly account orders
accepted from schools and public companies. Access & B/card
orders accepted day or night. Haywards Heath {0444} 454563.
Buskk : phone for quote. Shop open 9.00 - 5.30, Mon to Fri,
not Saturday.

{Dept RE), 34-36 AMERICA LANE
HAYWARDS HEATH, SUSSEX RH16 3QU

TWO POUNDERS

Following the popularity of our BAKERS DOZEN
£1 PARCELS, we are now introducing some
BAKERS DOZEN £2 PARCELS. We feel that you
will agree that most are exceptional bargains
but you can still get a bit extra, as with the £1
parcel, if you buy 12 you get another free!

2P —24 hour time switch with 2 on/offs, an ideal heating
programmer

2P2 —Wall mounting thermostat, high precision with
mercury switch and thermostat

2P3 - Variable and reversible 8-12v power supply, ideal for
model control

2P4 24 volt psu with separate channels for stereo made for

B Muliard UNILEX Amptifiers.

2P5 - 12 volt psu 750 ma output — plastic cased

2P6 -100 watt mains to 115 volts auto-transformer with
voltage tappings

2P7 - Mini key, 16 button membrane keyboard, list price over
£12, as used on PRESTEL

2P8 —-Mains motor with gear box and variable speed
selector. Series wound so suitable for further speed
control

2P3 -Time and set switch. Boxed, glass fronted and with
knobs. Controls up to 15 amps. ideal 10 program
electric heaters, battery chargers etc

2P10 - 12 voit 5 amp mains transformer — low volt winding on
separate bobbin and easy to remove to convert to
lower voltages for higher currents

2P11 -~ Power amp module Mutlard Unilex EP9000 (note stereo
pre-amp module Unilex 9001 is BD216

2P12 — Disk or Tape precision motor — has batanced rotor and
is reversible 230v mains operated 1500 rpm

2P13 - Sun Lamp switch stays on for 2 hr or 1 hr depending
on setting of grub screw

2P14 - Mug Stop kit — when thrown emit piercing squawk

2P15 - interupted Beam kit for burgiar alarms, counters, etc

2P16 - Lockable metal box with 2 keys, ideal for your tools

2P17 - 1 rev per minute mains driven motor with gear box,
ideal to operate mirror ball

2P18 - Liquid/gas shut off valve mains solenoid operated

2P19 - Disco switch-motor drives 6 or more 10 amp change
over micro switches supplied ready for mains
operation

2P20 ~ 20 metres extension lead, 2 core — ideal most Biack and
Decker garden tools

2P21 ~ 10 watt amplifier, Mullard module reference 1173

2P22 — Motor driven switch 20 secs on or off after push

2P24 — Clockhwork operated 12 hour switch 15A 250V with
clutcl

2P25 - 1000 watt flasher mains motor driven

2P26 — Counter resettable mains operated 4 digit

2P27 — Goodmans Speaker 6 inch round 8ohm 12 watt

2P28 - Drill Pump - always useful couples to any make
portable drill

2P29 - 24 position Yaxley switch contacts rated 5A - V4 spindle

2P30 - 15 metres 6 way telephone or interconnecting wire

2P31 - 4 metres 98 way interconnecting wire easy 10 strip to
use the cores separately

2P32 - Hot Wire amp meter — 4'2 round surface mounting —
old but working and definitely a bit of history

2P33 - 0-30 amp meter 2" round panel mounting with shunt ex
ministry equipment

2P34 — Solenoid Air Valve mains operated

2P35 - Battery charger kit comprising mains transformer, full
wave rectifier and meter, suitable for charging 6v or

2P36 - 20 Amp meter, with shunt unused but ex-equipment
2P37 ~ 0-100 micro amp meter, 2" square flush mounting good

make

2P38-200 R,P.M. Geared Mains Motor 1" stack quite
powerful, definitely large enough to drive a rotating
aerisl or a tumbler for polishing stones etc.

2P39 - Gear train size approx. 672" x. 314", 2 brass pillars for
mator mounting (1.9" fixing centres), first wheet made
of fibre, 3 other steel and brass wheels. 80 turns of fibre
wheel give one turn of final drive shaft which is " dia.

d

rof
2P40 - 12 volt motor ~ can be fitted to 2P39 nearhax

IONISER KIT _
Refresh your home, office, shop, work room, etc. with a
negative YON generator. Makes you feei better and work harder
~ a complete mains operated kit, case included.

£11.95 plus £2.00 post.

MORE BAKERS DOZEN £1 PARCELS

BD189-2 double pole 20 amp 250v flush mounting
switches — white 4

BD190-2 double pole 20 amp 250v surface mounting
switches with neon indicators = brown

BD191-6 B.C. lamp holder adaptors white

BD192-3 B.C. to 2 pin lamp holder adaptors

8D193~6 5 amp 3 pin flush sockets brown .

BD194 -3 5 amp 3 pin switched sockets surface mounting,
brown

BD195-5 8.C. lampholder bakelite threaded entry X

BD196 -1 in flex simmerstat for electric blanket soldering
iron etc :

BD197 -2 thermostats, spindle setting — adjustable range
for heaters ovens etc

BD198 -1 rod thermostat for water heater etc 11" rod

80199 -1 mains operated solenoid with plunger

BD200 -1 10 digit switch pad for telephones etc

BD201-8 computer keyboard switches, with knobs, pcb or
vero mounting .

8D202-1 solenoid mains operated air valve 110v coil

8D203-2 8 push button switch banks 6 interlocking and
two independent locking fess knobs or one with
knobs your choice

8D204 -1 3 push mains voltage switch with knobs

BD205-1 ultra small 12v relay 3A gold-plated contacts

normally open
BD206 —20 metres 80 ohm coax, off white
BD207-20 metres high voltage flex 14.0075

BD208 -1 Photo multiplier tube RCA 4555

BD209~1 Metal box approx. 72 x 412 x 1%2

BD210-4  Transistors type 2N3055 X i

8D211-1 Electric clock mains driven, always right time —
not cased

BD212-1 Double 8v V2 amp mains transformer ideal for
dimming or strobing fluorescent tubes

BD213-2 Curly g core leads for mobite telephones,
transmitters etc

BD214-3 sub-miniature toggle switches spdt

BD215-5 miniature siide switches di with chrome dolly

BD216-1 Stereo preamp Mullard E 1

80217 - 100 push on tag connector Ya straight

BD218 - 100 push on tag connector V4 right angled

80219 - 100 soldercon terminals make IC sockets any length
and width .

B8D220-3 Heat sinks for flat ICs predrilled size 40 X 40 X
25mm matt black, four sided e
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: Compiled by Arthur C Gee G2UK

Letters from readers are always wel-
come. Particularly so was one from
Dave Ackrill GBVMQ, of Kings Norton. He
writes: ‘I have been very interested in
your last two columns in R&EW maga-
zine. From these | get the impression
thatyou are keen to encourage the use of
CW. Since 1 April 1985 | have made 46
contacts with different stations using
CW. These have been very enjoyable.

G-QRP Club Award

‘Most of my working from home is on
the key usingan FT290R and eitheralong
wire antenna and ATU for 2 metres or a
four element yagi. The only time that the
microphone gets used is when | give the
statutory identification using phone.’
Dave goes on to say that he hopes to
make at least fifty contacts using the key
to be able to qualify for the G-QRP Club
Award for novice CW operators. The 46
contacts referred to above make up his
total for April, May, June and July.

This award is only open to stations
during the first twelve months that they
are licensed. Contacts may be made on
any amateur band for which the applicant
is licensed, but they must all be on CW.
For the purpose of the award the
applicant must have contacted fifty other
stations.

Two classes of award are issued. For
class A, all contacts must be made when
the applicant is using a dc power input
which does not exceed 5 watts or 3 watts
RF output.

Class B is issued to applicants who use
anything above these powers to make
their QSOs.

Frequencies
The frequencies used by the G-QRP
Club include: 3.560MHz; 7.030MHz;

10.106MHz; 14.060MHz; 21.060MHz and
28.060MHz. On the 2 metre band numer-
ous frequencies are used, inciuding:
144.155MHz; 144.520MHz; 144.525MHz
and 144.575MHz.

The present Communications Mana-
ger of the club is G8PG, 37 Pickerill Road,
Greasby, Merseyside L49 3ND, to whom
applications for the award should be
made. A fee of 50 pence in UK stamps
must accompany the application.

For more information on the G-QRP
Club contact Alan Lake G4DVW, 7
Middieton Close, Nuthall, Nottingham
NG16 1BX.

NASA versus the ESA

Those readers who follow the fortunes
of the shuttle and the Ariane rockets
launched by the ESA may have felt at
times that there was a bit of rivalry going
on between the two camps. Possibly the
media gave this impression, but in view
of the cost of launching a satellite these
days, and the likelihood of free rides for
amateur radio satellites becoming har-
der and harder to get, the matter is of
more than just contemplative concern to
those interested in the future of the
amateur radio spacecraft scene.

It was interesting, therefore, to receive
an ESA news release the other day
entitled: ‘Decision of US President ends
assertions by US companies against
Ariane commercial launch policies’. It
appears that an investigation has been
going on in the USA to determine
whether the policies and practices of the
ESA and its member states in regard to
Arianespace were unfairly competing
with the US private industries in the
provision of launching services. This
investigation was initiated on 4 July 1984
by Transpace Carriers Inc, a newly
incorporated US launcher concern. The
petition contained a number of allega-
tions of unfair trading on the part of
Europe in this field.

The investigation was brought under
Section 301(a) of the US Trade Act of
1974. The allegations were to the effect
that Arianespace uses a two-tier price
policy, charging foreign customers less
than ESA member states, thatthe French
National Space Agency (CNES) subsi-
dises launch facilities, and that Ariane-
space mission insurance rates are subsi-
dised.

Presidential decision

While this investigation was taking
place the ESA had discussions with the
US Government with a view to coming to
some agreement over the matters in
dispute. A presidential decision was
subsequently announced on 17 July last,
determining that ‘the practices of the
member states of the ESAwithrespectto
the commercial satellite launching ser-
vices of Arianespace are not unreason-
able nor a burden or restriction on US
commerce'. Furthermore, where allega-
tions made lacked any evidence to the
contrary and where practices of govern-
ment assistance were found, as publicly

admitted by the ESA, these were entirely
compatible with US Government prac-
tices in the same area.

An ‘aide-memoire’ sent by the ESA to
the President to conclude the matter
expressed the view that: ‘it is in the
mutual interest of both the US and
European governments and industries to
foster an international climate in which
the shuttle, the US expendable launch
vehicles and Arianespace, and any other
launch system operators can openly and
fairly compete for commercial ana
foreign customers on the basis of their
respective launcher merits and their
commercial activities.’

The satellite scene

RS8 is definitely in trouble. There
seemstobeaproblemwiththe command
facility on the satellite and the Russians
are unable to control it. The opinion at
the moment is thatthey are unlikely to be
ableto correctthe fault,so RS8looks like
being ‘dead’ now.

RS5 and RS7 are still performing
satisfactorily. They went into eclipse
again at the beginning of October, so by
the time you read this a new schedule
will have been introduced to deal with
this situation. Wednesday continues to
be ‘recharge day’, when the satellites are
‘off’. Monday is ‘QRP day’.

RS9 and 10 are still in preparation.
Some problems have to be sorted out
with RS9 and no launch plans can yet be
announced. RS10 is progressing well
with no problems and its launch is
expected in the new year.

Rumours are rife at the time of writing
that another of the ISKRA type Russian
satellites is about to be launched. It was
thought that this might have a 10/15
metre transponder aboard, but this is
apparently not the case. Even so, these
satellites are interesting to track and
listen to. At the time of the launch of the
last ISKRA satellite the Russians
announced that they proposed laun-
ching a series of twenty or so such
satellites. It is said that these are built by
various ‘technical colleges’ in the USSR
teaching space technology. A very
practical way of creating enthusiasm in
their students and proving just how good
their work is!

Oscar 10 is still running well. It has had
its apogee over the southern hemis-
phere for some time now giving very
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short periods of workability in this part of
the world, which are at very unsocial
hours. Its operating schedule has been
altered from time totime sothattheleast
possible strain is put on the satellite
during its eclipse periods. One danger is
apparently that its batteries might
actually freeze up during long eclipse
periods. Oscar 10 was two years old on
16 June last.

Community role

One seems to recall that the first
accurate account of what was happening
when the Americans intervened in the
troubles in Grenada came from an
amateur radio station. The more recent
events on the cruise liner Achille Lauro
were said on the early morning radio
news bulletins to have come from a ham
radio operator who had been monitoring
radio messages from the vessel.

The Mexico earthquake, however,
provided the best recent example of
what amateur radio can do to help the
community in such a catastrophe.
Amateur radio really wenttotown on that
occasion, with almost world-wide co-
operation. An announcement on the
RSGB News Service bulletin on the
following Sunday morning requested
that the frequencies 14.130, .135, .175, .220

and .320MHz should be kept clear
throughout the world for emergency
traffic connected with the earthquake
rescue, and that 14.279MHz should be
keptclear for Red Cross traffic from their
HQ in Geneva.

Listening on these frequencies proved
amost interesting experience, and itwas
quite obvious that full use was being
made of amateur radio communication
facilities for humanitarian purposes. A
subsequent letter from a radio amateur
friend in California began with: ‘I meant
to write sooner, but it seems like
everything getsin the way!l amrightnow
waiting for message traffic into and out
of Mexico City. | have been doing it for
eight days and nights now and | am
getting hoarse!” Which really says it all!

Therecan bellittle doubt that the media
coverage of the radio amateur activities
from recent shuttle missions, especially
on slow scan TV, has increased amateur
radio’s credibility with both the public
and ofiicialdom very considerably.

The recent relaxation of the ‘third
party’ message handling embargo on UK
radio amateurs by our licensing authority
for the Scouts’' ‘Jamboree-on-the-Air’
events shows an appreciative attitude by
our authorities towards amateur radio.
The DTirelaxed this embargojustintime

for the Scouts’ JOTA. They authorised
the passing of messages by non-licensed
Scouts and Guides participating in this
event to other Scouts and Guides taking
partin the event in Canada, the USA and
the Falkland Islands, ‘in order to demon-
strate to as wide an audience as possible
the effectiveness of amateur radio’s
ability to bring together the young
people of other countries in a common
interest’. Messages of greeting could be
sent on the condition that they were not
longer than two minutes, and were
limited to one message per non-licensed
person.

An interesting @SO

Many thanks to Michael Walsh of
Eccles, who wrote in to say that on
Wednesday 4 September he heardaQSO
on 14.130MHz between a vessel filming
the wreck of the Titanic and a base
station on shore.

The station operating from the vessel,
an NOAA research ship, was calling itself
‘station collect’. The callsign of the radio
operator was KATHOM and the shore
station was WW4LA, which had 'patching’
facilities enabling the vessel’s crew to
talk to wives and friends, etc. Reception
of both stations was excelient. Con-
gratulations, Michael.

E12 seories.
Polystyrene capacitors 63
Lightdependant resistors NORP12

DIODES (p.i.v/amps)

Nicads AA—80p. HP11 -

Return posting

Mixed metal/carbon film resistors 1 watt E12 series 1ORO to 10MO ..
Mini e polyest pacitors 230V working for vertical mounting
01,015, 022,033, 047,068 4p. 015,022 6p. 0.33 8 0.47 ..........

Mylar {polyester) capacitors 100V working E12 series vertical mounting
1000p to 8200p — 3p.01 to 068 mfd -4p.0.15p.0.12&0.15 .6
Plate or disc ceramic 50V E6 series 1.0 pf. to 47,000 pf...

Subminiature ceramic plate capacitors 100V wkg vertical mounting.

2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf - 4p. 10% 390p — 4700
working E12 series long axial wires
10 pf to 820 pf—3p. 1000 pf to 10,000 pf—4p. 12,000 pf..

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OA91......... 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1. 5A S1M1 5p. 100/1A bridgeu..

400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OAS0 6p. 30/15A OA47
Zener diodes E24 series 3V3 to 33V 400 mW —8p. 1 watt
L.E.D's 3 & 5mm Red 10. Green, Yellow 12p. Grommets 3mm - 2p, 5Sm
20mm fuses 100m A to 5A. Q/blow 5p. A surge 6p. Holders pc or chassis
High speed pc drills 0.8, 1.0, 1.3,1.5, 2.0mm - 25p. Machines 12V dc......
HELPING HANDS 6 ball joints and 2 croc clips to hotd awkward jobs
.00. HP3-£4.20 Universal charger..........
Glass reed switches with single pole make contacts —8p. Magnets....
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free

THE C.R. SUPPLY CO
127 Chesterfield Rd, Sheffield S8 ORN

TRANSISTORS CENTRE ELECTRONICS

BC107/8/9 -12 BC184L -10 BFY50,51,52 -20,

aoLee B Eem o Soe =2x 345 STOCKFIELD ROAD , YARDLEY , BIRMINGHAM B25 8JP

BC157/8/9 -10p BC327,337,337L - 12p BSX19 -12p SPECIALISTS IN THE SALE AND SERVICE OF EX-GOVERNMENT AND

BC547/8/9 -8p BD135136 -25p BSX20 -15p VINTAGE RADIO RECEIVERS.

BC557/8/9 -8p BD137,138,139 —-25p 2N2926 -7p VALVES FOR SALE Types as used in many popular ex-Government receivers

BC182L ~10p BF195,;7 -12p 2N3055 -50p CV18626AQ5 ... £ CV4010 6AKS CV4015EF92...........£3.00

BC183 -10p BCY70 -15p TIP31A32A -30p CV2524 6AU6 CV40116BE6 CV4024 12AT7. ... £200
CV3998 E180F CV4012 6BE6 CVv4025 EB91 .£1.00

SUBMINIATURE TANTALUM ELECTROLYTICS, (MFDS/VOLTS) CVA4009 6BA6......... ... 8s5p CV4014 EF91. CV4064 S6F33 ... £10.00

0.1/35,0.22/35,0.47/35,1.0/35,3.3/16,4.7/16 14p Post and Packing 50p per Valve. Orders over £5.00 P&P FREE . (3 month Guarantee on ail Valves).

2.2/35,4.7/2510/6 = 15P 4.7/35,6.8/16 ..........ccooiiiiiiiiiiciiiii e 16p Many other items of interest for the Radio Enthusiast, and Service Engineer. including Test

10/16,10/25,22/6 — 20P,15/25,22/16,33/10 30p Equipment, Vintage Components, Valves, etc Credit and Part Exchange Facility.

ELECTROLYTIC CAPACITORS. (M(ds//Vol!s) SPECIAL OFFER! Printed circuit board. double sided copper on fibreglass 7¥ain x 14%2in sheet

1/25,1/50, 2.2/25, 2.2/50, 4.7/25, 4.7/50, 10/16,10/25, 10/50 5p size @ £1.50 per sheet. Also single sided @ £1.25 per sheet. Plus 50p per order post and

22/16, 22/25, 22/50. 47/16, 47/25, 47/50, 33/10 - 6p. 100/16,100/25 .7p package. P&P on orders over £8.00 FREE . Goods in stock. 7 days delivery.

100/50 - 12p, 100/100 — 14p. 220/16 - 8p. 220/25, 220/50 ..... 10p

470/16,470/25-11p. 470/35 - 12p. 470/40 - 15p. 1000/16 ..15p CALLERS WELCOME :

1000/35 - 22p. 1000/40 -‘35p. 2200/10-8p. 2200/25 ......... = 35p Shop open on Thursdays . Fridays and Saturdays . Opening hours : 10am to 5.30pm

Carbon Film resistors VaW 5% E24 series 0.51Rt0 10MO.............ooiine 1p

100 off per value - 75p, even hundreds per value totalling 1000 .... £7.00 FREE LIST AVAILABLE ON REQUEST

Metal Fitm resistors VaW 10R to 1MO 5% E12 series - 2p, 1% E24 series ... 3p MAIL ORDERS

Mixed metal/carbon film resistors W E12 series 1RO to 10Mo ....... .1%p SPECIAL DELIVERY SERVICE l TELEPHONE ENQUIRIES TO : (0676) 32560

Each P&P
£ £
Radioteletype Press Broadcasts 11.85 0.65
................... 4p US Military Radio Communications 10.80 065
World Radio TV Handbook 1985
(Normal price £17.95 - P&P) 16.95 FREE
Guide to Utility Stations 1985 16.00 1.45
Clandestine Confidential 5.25 0.60
RTTY Today 785 - 0.60
Shortwave Fascimie Frequency 7.50 . 0.65
Embassy Radio Communications 550 < 0.60
25p Radioteletype Code Manual 8.75 0.65
-8p Air & Metro Code Manual 1450 : 0.70
------------------------- 12p Sateliite Experimenters Handbook 975 155
.2p World Press Services Frequencies 875 0.65
AERAD 5.00 0.65
99 Nights on Medium Wave 3.30 0.35
NEW BOOKS
Handbook for Radio Operators 9.95 0.65
Radio Beacon Handbook 8.85 0.35
Communications Satellites 12.85 1.55

RADIO and RTTY BOOKS

Delivery of all books normalty from stock

FREE CATALOGUE OF ALL BOOKS AVAILABLE ON REQUEST
INTERBOOKS, RED1, Stanley, Perth PH1 4QQ. Tel: (0738) 828575
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he Radio Constructor, grandmother

of the present magazine, started life
with 28 small pages in August 1947. It was
produced by Data Publications, of which
Arthur C Gee, still a regular contributor
today, was an early director. Another
early director, J H Burrows, now lives in
retirement near London. For 25 years
Radio Constructor continued under the
same title, growing as the years passed,
until by its 25th birthday it had 64 much
larger pages.

Electronics intrusion

In August 1972 it changed its title to
Radio and Electronics Constructor, but
continued to be published by Data

Publications. The new title recognised

the intrusion into the hobby of electronic
matters other than radio, but while this
trend continued to be reflected until the
last copy, for Aug/Sept 1981, the maga-
zine also continued to cater for a
readership which included a large num-
ber who were interested in the construc-
tion of radio receivers and amplifiers,
especially of the simple variety. Indeed
by 1981 there were few other sources of
help in this more ancient branch of the
hobby.

For much of the life of the magazine
under its earlier titles, it was privileged
to have JR Davies as its Technical Editor.
Speaking as a contributor, ‘Dave’ Davies
was a wonderful editor to deal with -
always courteous and helpful, and
almost magical in his ability to spot
errors or possible causes for confusion.
Perhaps his greatest talent was his
ability to write simply about technical
matters, so that the beginner could
understand and progress. Alas, he died,
in February 1981 at the young age of 57
only a few months before the magazine
changed its name again and, for the first
time, its publishers.

Simple radio equipment

The writer has had over 100 articles
published in the magazine between 1962
and 1981, most of them comprising
detailed constructional descriptions of
simple radio receivers and amplifiers.
Many of the original prototypes, or early
copies, are still held by me including
every design published between 1974
and 1980 inclusive (see photo). All this lot
have been modified since publication,
mostly in minor detail only, but all have
retained their original basic design.

None of the circuits used had been
used before, so far as | am aware. |
believe that quite a number are still in
use both in this country and overseas,
and would be pleased to provide advice
and details of modifications to them, or
any earlier designs, to anyone who might
wish to get in touch with me through this
magazine. This would be a free service
(in exchange for a stamped addressed
envelope) but clearly the offer must be
restricted to my own designs.

LOOKING

BACK

Through the eyes of
SIR DOUGLAS HALL
Bt KCMG

10

13

7

14

18] j18

)

1 Quasistor tuning head
2 Biflexette portable
3 Double refilex SW personal
4 3 waveband portable
5 Slide rule capacitance meter
6 Drachma SW and VHF portable
7 Superalphadyne
8 P & S stereo amp
9 M5 pocket receiver
10 Jubilee AM/FM receiver
11 Cascode M & L receiver
12 Mains microamp
13 Hybrid all-wave
14 6S3T SW receiver
15 Band Il portable
16 Doric SW receiver
17 Doric 9-band receiver
18 Watersport ML portable
19 Diodyne receiver
20 Lisa 2-band portable
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0474 60521 ON HOUSE SPRINGHEAD ENTERPRISE PARK. 966371

GRAVESEND, KENT DA11 8HD TOS PM

PHONE | P.M. COMPONENTS LTD

Ve &

BAGSIR 2.50 -
INTEGRATED CIRCU TS TBA720A 2.45 | TOA2581 2.95
RRiT2a) "M2i80 I "ngAAZ‘o.s?o 288 IO 282 NEW BRANDED CATHODE RAY TUBES- ricase atiow additional £3 per tube for carriage
AN24Q 220 TMCiaotP 1.50 | STKA3S 7.95 | TpAsioas e | TDAZ600 6.50 S
ANZIG 280 | BCIST 238 | STkew 798 | 1BASIOAS1ES | TDN2ek See | Alms20 es.00 | O14173GR 55,00 | M19-103W 55.00 |M50-120GV 65.00
ANzIs | 280 | MOIST 233 | STk 795 | JBABIP 485 | TDAZI0 250 | wioit 9509 | D1é-181GHss 65.00 |M23-110GH 55.00 {V50-120L.C 65.00
ANzsa  2.50 | MC1e518CP STK461 11.50 | TpagoQ 1.45 | TDA26d0 3.50 | GMEB22W 19.00 | 01415100 R e 8 e 120w asi0g
ANBI2 215 | 7.50 TAT061AP 150 | Toases" 3.8 | TDA2680A2.78 | CME822GH 25.00 | D1d-te1GM 53.00 |M23-112GV 55.00 |S6AB 45.00
ANgeaL 28 | MCiass 3.00 | TATI0BP 150 | TBagao 168 | TDA26% 2.45 | CME1428GH 45.00 | D14 181GMS0 59.00 | M23-112GW 55.00 (SE4/D-P7 45.00
AN 250 | MGrase 128 | 1aror 1es | Toncayx' TDAZ0 248 | oW So09| Dre-1s20H 59.00 | M23-112KA 55.00 | SE42BP31AL 55.00
ANT14s 380 | MC14s106P ATI20% ;'50 2.35 | TDAs0) 2.89 | CMEs2aw 39.00 D::-%BE 89.00 |M23-112LD 585.00 | SE42BP31 $5.00
AN7145M 3.95 7.95 | [A750P 150 | TBAO .49 | TDA%03 345 | GMENAIGH 39.00 | O14-200GA/50 85.00 | M24-120GM 59.00 | SESFpI1 55.00
AN7ISO 2.95 | MC1723 050 | 1R%13% 100 | TBA%0Q 1.4 | TDA3se0 3.98 | SMEMW 39.00 | O142000M 75.00 | M24-120LC 59:00{//1937. 85.00
BAS21  3.3s | MCassr 278 | TATSE, 208 | TCAa0 180 | TEAm 1.3s | GME202GH 45.00 | D14-2100H 75.00 | M24-120WAR $9.00 | T948N 65.00
e 333 | McsaorL 2.50 | JATIZGAP28S | TOAITD 1. TEAI0 1.38 | Qe oraw 45:99 | D14-270GHIs0 75.00 | M24-121GH $5.00 | T948H 65.00
CA3086 0.48 | ML231B 178 | )75 298 1.80 | UPCs75C2 " CME2325W 48,00 | 014-310W 110.00 | M28-12GH 55,00 | V4150LC 55.00
CA3123 1.5 | ML232B 2,80 | [a750, 45 | TCABsO  2.50 2.7s | CME3128W 45.00 | D14-320GH/82 85.00 | M28-13LC 49.00 | V5004GR 59.00
CA314OT 1,95 | MSMsso7 875 | TATZIR 23 | a0 298 | UPCI02sH | CME3132GH 43.09 | Dra-3s0GH/KM 45.00 | M28-13LG 49.00 | V5004LD 59.00
CAIMOT 145 | Bllusa . 873 | JAIZBSAP 143 | TCABX  2.93 o5 | CME3ISEW 45:39 | 14-340kA 45.00 | M28-13GR 49.00 | V6001GH 65.00
HA1333A 2.95 | SAASC0A 3.80 | 1a7057p 4 A%00 2.50 | UPC028H CRE1400 25.00 | D16-100GH 85.00 | M28-131GR 55.00 [ VED070P31 59.00
Halsa 295 | SAAlees 728 | TATZTP 428 | TCAN0 2.30 s | Guaz 25991 p16-100GHES €9.00 | M28-133GH 55.00 | V600BGH 59.00
HA1377  3.50 | SASS60S 1.75 | ya7313ap 89 | T0Aad0 220 | uPciosH CV1450 35.00 | 016-100GH/67 65.00 | M31-101GH 55.00 | V6034WA 59.00
A 5o0 | SASsos 178 | Tamiaapaes | Toauo 2.20 30 | Guiss 35.99 | D16-100GH/79 69.00 | M31-182GR 55.00 | V604CLA 59.00
HAiss 298 || SASs80. 285 | TAloME 283 | 10024198 | UPCIIsEH Cvaiss 19.00 | D16-100GHS7 65.00 | M31-182GV 53.00 | V6048 49.00
LA1230  1.95 | SA/SB/T/U TAZ314P 2.95 | TDA1003A 3.95 278 | V219 19.00 | D18-160GH 69.00 | M31-184w 85.00 | V6052GR 63.00
LA4102  2.95 100 | {W750p 2.25 | TDAIOG4AS95 | UPCIISeH Cv2193 15.00 | D21-10GH 65.00 | M31-184GH 65.00 | V6064BP31 §5.00
L4140 2.95 | SL90IB  7.95 | [a7occl 393 | TDA1006A 2.50 o.7s | Cvs119 85.00 | 08736 35.00 | M31-184P31 65.00 | V60G4CLA 55.00
Lasonip 195 | SLOI7B @88 | ri7000. 008 | ToAI00 245 | UPCI6IC2. CV5320 8s.00 | 28736 55.00 | M31-186W €9.00 | VE0SIGH 55.00
Laaoie 195 | S0 a0 | TAZsuapzes | TDAI0N0 218 2 s | Gvxses 5300|735 55.00 | M31-190GH 55.00 | V6070P31 49.00
LA 195 | Slimy 1d0 | JAAN0A 188 | TOAKNS 280 [ crieiH e 3950 | DG732 45.00| M31-190GR 55.00 | V7016A 65.00
LAs400 445 | SL13270 1110 | TAAIZ0M 1% | 1DAl0M 2015 125 | D10-210GH 45.50 | DH391 55.00| M31-190LA 55.00 | V7030 59.00
LAsizz 2.0 | SN7800IN 385 | 1R070" Jigg | ToATIo 198 | UPCTIE2H | D10-210GH688 6s.00 | Q1791 45.00| M31-191GV 85.00 [ V7031GH 59.00
LAdd61 3198 | SN7EOI3N 395 | TAAS0L 183 | 1o0iie0 205 o D10-230GH 35.00 | OP75 35.00| M31-220W 59.00 | V7031/67A 59.00
LCr120 .25 | SN76023N 3.95 | Tansoo. 370 | TDA1270Q3.95 | UPCTisSH D10-230GM 35.00 | P76 35.00| M31-270GY 85.00 | V7035A 49.00
LN 325 | snrcomn aes | TAAT 170 | IBANatte ss | DI0293G YIS0 3500 |onrara 35.00] M31-271P31 5.00 | V7037GH 45.00
LCriat 580 | SN71ON 0.89 | B | TDASe? 1.99 | UPCirsw 1.0 | DI330GH 35-00 | Fis-101GM 75.00] M31-271GW 65.00 | VBDO4GR 85.00
LT3t 380 | SNTe1sN 128 | Sonies 100 | Tomae 353 | UpGrasoc D171 o550 | F1s-101LD 75.00] M31-271W 5.00 | VB006GH 65.00
LCTor 820 | SN7erain 130 | 1BANS 180 | TOAZGY 2.99 205 | DI347aN 5509 | Far-1306R 75.00| M36-1a1W 75.00 | V8010A 65.00
LM324N 0.45 | SN76226DN TBAtON 2.68 | TDA2620 2.95 | UPC1353C DI 85.00 | L2 o L] vty 2500|288 " s
LM330NS 1.50 f : i 13-51GM26 8s.00 | F3!- : B X 1 1250
LM3SONS 132 | snrcoon 108 | 1BA%0C 123 TOAN 280 | o245 1 D1 isoGHo 500 | Far-oar 75.00| M38-120W 65.00 | 38P1 1150
LM38IT 2195 | SN7BS3N 1.65 | 1gi5i0q 2150 | TOAZIS! 1.95 aes | D134nGH% ss.00 | [0S LA A 5.0 {30k 11.50
(MIN 380 | SN76544N 2.65 | 1gicig Yiyo | TDA2i160 2180 | UPC2002H D13-600GM s0.00 | F31-10LD 75.00( M38-121GHR 83.00 | 4EP 30.00
Msi513L 2.30 | SN76STON 1.00 | 1gicinn 430 | TDA21%0 3.95 1.95 | D13610GH 59.00 | F312L0 o0 gs'oa}fish 06N 88.00
Mo1ssL 208 | SN7OGSON 1.5 | 1gaig- 419 |TDAZ521 3.28 | 5% 038 | Di36nGH s9.00 | £31-1368 75.00( M38122GW ss-oojiawi 18.50
M51S21L 1.50 | SN7666ON 0.90 | 1pasioq 1.10 |TDAZs22 185 | 5% oe0 | DI361IGM s9.00 | £31-13L0 75.00( M38-140LA 65.00 | 5BP1 9:00
MB3712 2i00 | STKOM  7.95 | gl yias |TOA2523 2.98 | 723 08¢ | DI3-630GH 59.00  F3113LC 75.00 Maa-142LA £5.00 | SBHP 30.00
Mes2 200 | STkl ses | JBAS® 128 |TOAZ: 243 | 720 959 | Biatsocn 3299 | Far-1zae 185.00] M38-341P31 65.00 | SBHPIFF 30.00
Mol 289 | STkom 1398 | 1BAS0 138 1002 183 | 7O 038 | o1 isogm 1599 | FarraiLa 185.00| M38-344P39 65.00 | 5BHP31 30.00
MC1310p 1.95 | STK03) 9.30 | 1paiioc 145 |TDAZ2 1.95 | 748 oas | Dl4-172GHB 59.00 | FAV1C 18800 K 52:001]/5CR 1000
MOISIOP 195 | STkora 1908 | 1BA0C 1as | TOA22 185 | 788 028 | DuiragR 3999 | M7-120w 19.00] M43-12LG/01 €5.00 | 6EP7/S 39.00
MC13270 0.98 | STK41S 7.95 | 184070° 1o |TDA2set 2i1s | 705 085 | DATTRGY 5500 | 1000 45:59] Mia-ra0m o500 | 13BPt 17:30
MC1349P 1.20 433 5.95 TBAB4IAIZ TDA2560 2.15 7812 0.65 14-173GH 55.00 8 - 8 7.50
St . (g b . ot 00 | miz-1s1GVR 175.00| M50-120GH ©5.00 | 170WP4 25.00
1C1350P_0.95 7.95 3.50 _TDA2571 295 | 7815 0.88 736M $3.00 | \117.151GR 175.00{ MS50-120GR 65.00 | 32J/1085 69.00
SEMICONDUCTORS Y
- VIDEO BELT KITS A 39.00
AAY12  0.25 BC182 0.10 | BD242  0.85 BFY5t  0.21 | TIP34B  0.95 VIDEO SPARES Akai V'S 9300/9500/9800. .. £3.75 |1964 39.00
AC126 o048 | BC'82LB 0.0 | BO246 0.75 | BFys2 025 | TIPaIA  0.45 3nsS HEADS Ferguson3v 16 gas0 | 1844 45.00
A2 30 | BClBa 010 | BD376 032 | BFYSS 077 [ TIP4IC 045 | £20.50  Suitable for Ferguson 3voQ 30t R 350 0 ~E450 [ 55451GM 75
BC18IL 0.09 | BD410  0.85 . g 19 - JVC HR 3360/3660 450 | 9442E1 80.00
AC128  0.28 BLYss 175 | TP2C  0.47 306, aV16, 3v2z 3V23 V24 V29 o e[Szt
A o322 | BClBae 0.09 | BD43s 065 | BRI 026 | TIPa7 085 3v30, 331, 8903 and many JVC, Akat T Vo oy 758.00
A o33 | BC24 010 | BDazr 075 | BRIT 049 | TiP2o o080 giss]  INordmendehleiStunken; PanasonicNV 30008 . £373 | Taear 750
AC141K  0.34 | BC278 0.3 | BD438 075 | BRI 055 | TiP125  0.68 £32.95  Sutable for National Panasonic PanasonicNV7000. . . 50 -0
AC142K  0.48 B8C2088 0.13 | BD52 0.88 BR303 0.85 | TiP142 175 NV333 340, 2000, 3000, 7000, 7200, 7500. Panasonic NV 8600B/86108/V011 TAPE HEADS
AC176  0.22 BC212 0.09 | BD538  0.65 BRC4443 1.15 | TiP146  2.78 8170, 8400, 8600, B610F, 8620, £375 | Mono Head
e 922 | Bcoizl 009 [BDse7 095 | BRYas 045 | Tpier 2005 | PS3B  Blaupunkt BTV 100F. 200. 202 211 Snovic 500 372 | adtoRoverse 350
ACI87  0.25 ggg]g“ g-: BD701  1.28 | BT100A/020.85 | TiP2es5 0.80 £3gs0 222 322 RTX100. 200 224 Sanyo VTL9300P StereoHead 2.95
Acyesx oles I BD702 1.25 | BTI06  1.49 | TIP30s5 0.55 Suitaple tor Sony C5. C6. C7, 8000 Sharp VC 6300
AC188 0.25 BC213L  0.09 BD707 0.90 BT116 1.20 11591 0.20 8080 Toshiba V5470. V8600, V8700. Sharp VC 7300 ELECTRO-OPTICAL
AG188K 037 | BC214 009 | BDX32 1.50 | BT119 345 | TVioe2 1.50 SharpVC, 8300 9677M 22.00
ACIBIK 037 | BC214c 0.08 | BRI 035 | BT120  1.65 | zRFo1i2 16.50 >y DSR-10RBETA £35.00 Sharp VG 9300 PSS A 15100
Aoix: 'olez BC214L 0.09 | BF119  0.85 | BU105 1.95 | 2N1100  6.80 EitablelfopiSLEsSECS, SCCY §°:’§t%% XP1002 20,00
ADl4s o0 | BC237B 009 | BF127 039 | BUIB 1.9 | 218  1.35 Sony3LCTIT XP1117M 24.00
ADIS1  0.39 BC238  0.09 | BF154 0.20 | Bui2a 125 | 2vi711 0.30 Toshiba V7540. XP42040 35.00
Apie2 o3p | B9 - 0.12 Brise 022 | Buizs 128 | 229 028 9524H 28.00
ADI61/2 0.90 i 1 27 | BUI26  1.80 | 2N2%05 o,
AF106  0.80 gggggA g. ; : gg‘% 3.27 BU204  1.85 | 2N3053 0.3 DIODES Rasey WIREWOUND RRSISTORS
AF114 1.85 B 1 22 | BU205 130 | 2N i
At121 o080 | BC2ssA 039 |BF177 038 | BU20B  1.39 Moo o2 BY23 090 zER 500 |Bo0 S0 [SuataRgI0K iag
052 | ga B7G 0.25| 7wattR47-22K 0.20
arize 088 | 5800 050 |Brire 634 | Buscss 1es | e oz BAIlS 013 Brscan0az wawe 800 |arGSkTD 02| 1iwanihs ik 028
AF125  0.38 - . BU208D 1.85 | 2N ; i -8000.22 IN4QO1  0.04 ; 5
e o3| Bcan 030 [eFi0 029 | Buss 120 Nl ora e ooa BYX10 20 N3 0.04 e e [P AERIHES 039
AF126 832 | BCw3 026 [Briar 029 | Buwes 150 | aaros 020 | Baie  ode o %820 B9A 1.50
AF130  O4p | BCX7B 0.09 | BFiS2 029 | BU47 1.24 | 2N3706 0.12 | BAIS7  0.30 BYX38-600R BIASKTD  o.40| ZENER DIODES | THERMISTORS
AFo  oso | BC2T 010 | BFie 029 | Buso 238 | aNae 04z | BAXI 0.04 o0} nacel foias) |25 07s| BZX610.18 | VAI040 0.23
AF178 1.98 g 8 g 508A 1.95 [ 2N37: X 55-6000. g 10 0.20
Ar2w  o43 | BC®7 040 | BFiss 028 | Bus2s  1.90 s 339 | Bbioss 030 byiorierag Nawr 006 |B1m 080 | BV27Vo8V28V 1OV \6::?35 070
Aot  48c | BClB 009 | BF194 011 | Bus? 228 | o372 1.35 | BTist 079 BZXEl  0.18 INarssl 10502 ||igran 3.00 | 112V 13VISY 16V g, y
A 359 | BCaa7a 043 BFiss 011 | BUv2o 2.15 | 2vazs0  aso | BYi26 040 BZYss  0.10 IN44s8  0.10 [12PnCRT Q.95 | 18V 20V 22V 24V 27V 8650 0.48
o 380 | B 0as |eries o1 | BUYESS 170 | 2Nsa27 198 | BY®? 041 BZY95C300.38 iNstoy 19513) || Nuvistor, 2:95| 30v33vaev aovarv | VAI097 028
AUID 330 | BCus 020 [ BFS7 011 | MI00 198 | ae4s 143 | BYIS 043 CSB 450 |\ o] [fices! 0.45 | 51V 56V 68V 75V
Bcioza o1 | 89%27  0.20 BF1%e 016 | MJEMO 0.40 | Nsos 0.2 BYiss 043 CSIB 843 Nsue 013 |e® 3% e
BC1078 0.11 . ; MJE350 2N, k 1 120 OA47  0.09 -
s o5 | Bcss o0 | B2 040 | MES2 0.48 o206 048 | Byiry 043 OAN 005 s ode |sawecan 930 BZYSS0.07 BATTERIES
e 0% | BCsusa 040 |Braar 048 | miE2ess MNG98 080 | Gyimp 0155 OASt 008 [Thes 008 |remeoy  Slal z7vavavaavesvsavs| 7V Power Mike
BCi0gR 042 | BCS%0  O.14 | BF2is 030 | MPSAI3 0.20 | 2Nsass 095 | ovloe 095 OM%t  0.08 iTTe2s 043 ePmDl o3| avzsvisve evaeve batteries
BCi0s. O4e | BCs57 008 | BF257 028 | MPsasz 0.30 | 25A29 095 | BY19 040 OA202 - 0.10 4772002 0.0 |18PinDMt 12| vsevaovitovitviay| TRIT5£2.25 ea
Beis 049 | Bcss7B 008 | Bross 028 | MRF237 495 | 25A715 oo | BY206 0.44 INZIOR 5.00 Socketfor813 9.5 " other prices on
BC558  0.10 : : iN3i8y (sic0 cketfor8!3 .50 | 13v 15V 18V 20V 2av prices o
BC103C 0.12 BF259  0.28 MRF450A 25C495  0.80 BY208-800 0.33 2V request
BC11aA 009 | BCE39/10 0.30 | BF271  0.26 $3.95 | 25C4%  0.80 BY210-8000.33 N23C  5.00 v
BCH6A 0.95 gg\‘f?g%\ ;.:g gg;g g.;z MRF453 17.50 | 2SC931D0 0.95
gcnd lohs I i MRF454 26.50 | 25C1006 0.80 LINE OUTPUT
oy o324 | BO2P 089 | BF37 020 | MRAFass $7.50 | 25Ci106 2.50 TRANSFORMERS EHT MULTIPLIERS SRR
BC125 0.25 BD131  0.42 | BF338  0.32 MRF475 2.95 | 25C1172Y 2.20 DECCA 100 7.9 ITTCVC20 .35 1.00
S 025 | BDII2 042 [BFIS 037 | MRFa7 10.00 | 25C173 145 | QEXSA TBMONO 2.9 ITT CVC30 635 |FPEEZED 082
i BD133 0.40 | BF3sz O . 4 DECCA 1730 8.9 PH. -oa | SOLDAMOP 0.64
Soisl [0 .38 | OCl6w 1.85 | 25C1306 140 | DEGGA22%0 8.2 ICIRS.C8550 8.98 | SWITCH CLEANER
oCie o5 | BOMS 030 I BF33 085 | OC2s  1.50 | 25C1307 175 | GEC 3040 e RANK T20A o1 [SW N 0.85
BoM2 01 | BDI6 030 | BF37t 028 | OC29  2.25 | 25Ci3%64 0.50 | GRUNDIG 1500 15.45 | THORN 30003500 757 | P08 =25
Bol4; o3e | BDW7 032 | BFaga 049 | OC3%6 225 | 25Ciass 050 | GRUNDIG 5010-6010 THORN 8500 5.50 | PUSH PUSH MAINS SWITCH
BC147A 0.12 BD138  0.30 | BF422  0.32 0C42 0.75 | 25Ct678 1.25 2222.5011-6011 13.4! THORN 9000 8.00 (DECCA. GEC.RANK. THORNETC) 1.02
BC17B o4 | BOMY 032 | BFa23 025 | OC4  0.75 | 25C1909 1.45 1TTGVe20 8.2 UNIVERSAL TRIPLER 5.45 | PYEIF GAIN MODULE 6.99
Beu7b 032 | BDW0 030 | Bras7  0.02 | OC45 055 | 25Gises 285 | priipeGe HE 45 | ANODE CAP 27KV} 089
81488 009 | BDM4 1.0 | Brass 038 [ OC70  0.45 | 25Ciss3 0.95 | PHILIPSCS 8ot REPLACEMENT ELECTROLYTIC
BG149 009 | BD1S0C 029 | BFag7 068 | OC7t  0.5S5 | 25C1957 0.80 | PHILIPSG11 133 SAPACITORS 2.85
BC9 009 | BDis9 068 | Brsss 023 | OG5 018 | 25Ciess 1.5 | PYEWS 13:32  |oEcCA30(400-400/350V) 2.99 PUSH BUTTON UNITS
BC157  0.12 BD160  1.50 | BF597 ©0.25 | OC8t 0.50 § 25C2028 1.15 RBM T20A 12.4¢ DECCA 80/100 (400/350V) 3.85 |DECCA.ITT.CVC206WAY 7.95
Beis 032 | BOws 055 | BrRi o023 | OC16w 2.50 | 25Ca02s 195 | JANDBERGESO 1101 DECCA 1700 (200-200-400-350V) .95 |1TTCVC5 7WAY 10.19
80159 0.09 BD179 0.72 | BFR40 0.23 | R2008B 1.8 | 25C2078 1.45 ;EBE;#%'&EN"‘A ok GEC 2110(600/300V) 1.80 |PHILIPS G8(550)6WAY 14.49
s Yo 80182 0.70 | BFRs1  0.25 | R2010B 1.45 - ITT CVC20/(220/400V) )
8 25C2091 0.85 | THORNBSO0O 23.5 2.25 VARICAP TUNERS
BO2!  0.83 .
BG170B 0.15 BFRSS 0.30 | R2322  0.58 | 25C2008 2.95 THORN 9000 9.9 PHILIPS G8(600/300V) 1.19 | ELC1043/05 MULLARD 8.65
8Ci7t o009 | BD202 065 | BFRo0 1.50 | R2323  0.86 | 25C2166 1.95 THORN 9800 22.4¢ PHILIPS G9 (2200/63V) 2.35 | ELC1043/06 MULLARD 8.65
BC171A o0 | BO203 078 | BFRe1  1.75 | R2sa0 248 | 2sC23i4 .80 THORNIMAINS PHILIPS G11(470/250V) ; U321 25
BCI7IB  0.10 BO204 0.70 | BFT42  0.35 | pca1s334 0.00 | 25C2371 0.38 TRANSFORMER 3000/3500 9.70 8.2
Boi72. oo | BD22 048 | BFT4z 035 | Rcasns 0.0 | 25C3310 098 POTENTIOMETERS e 833
BGi728 010 | BD223 059 | BFwe1  0.60 oos | 150234 o.s0 STANDARD VERTICAL POTS 0.12 | u34 8.25
gCi72c 0.10 | BD225 048 | BFWS2 0.85 | SKEsF  1.45 | 2SD325E 1.65 MINAVERTICALROTS ons 20MM ANTI SURGE FUSES
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AUTOMATIC

TONEBURST

FOR THE

1G22

John F Rowles G4/UH describes a mod fo avoid
the tedium of manual toneburst operation

he lcom IC-2 must be one of the most

popular 2m handhelds in use in the
UK. The only complaint the author has
heard levelled against this particular
handheld is the lack of an automatic
toneburst. The existing manual tone-
burst, while adequate for accessing
those repeaters requiring only an initial
tone to open, becomes tedious in use for
those repeaters requiring audio and
tone forinitial access or tonetoresetthe
timer.

The answer to these problems lies with
the automatic toneburst, as found on the
majority of VHF transceivers. icom do in
fact produce a version of the IC-2 with
auto-tone, but this does not appear to be
available in the UK. Luckily however the
same PCBisused by Icom for all versions

of the IC-2, so it becomes merely a case
of removing the components for the
manual toneburst and adding those for
the automatic version. Be warned at this
pointthatthe PCBs of the |C-2are of high
density, and it requires a fine-point
soldering iron and a steady hand to
succeed with this conversion.

Before proceeding with the details of
the conversion let us first consider the
toneburst circuits themselves.

The manual toneburst as fitted by lcom
(Figure 1)is activated by the push-button
incorporated in the volume control.
Pressing the tone switch turns on Q33,
supplying power to IC3 (the toneburst
generator), and switches the unit into
transmit mode via D6. The output from
the tone generator (pin2, IC3) is injected

Q33 R83 22k

[

Tone SW

e

D8 151558

@
5 1
ces c70 _— — L crs
1000 == 4n7 15p
x TC5082 ,;
7168 MHz
;;; D 7
z
c71 Icn 9 R774
33p I 33p 1ok RS 4k7
Fig 1 Icom’s manual toneburst for the IC-2E
Fig 2 The IC-2E automatic toneburst
]
74 Q2a
25C2458 r

RE3 100k

R7S SGOR

R70 1k2

X2
7188 MHz

= L c73

TCS082

R77.
10k

[

RES 4k7

into the microphone amplifier.

The auto-tone version (Figure 2) uses
the same toneburst generator circuit
(1C3 and associated components) which
is switched by Q30 and Q31 as follows:
power is supplied to IC3 via Q31 which is
switched on by Q30 for up to about two
seconds (varied by R74), and as Q30 is
powered from the duplex/simplex switch
itis activated in duplex mode only. Q24 is
amicrophone muting switch which turns
off the microphone whiie the toneburst
is being transmitted.

To convert to auto-tone it is necessary
to remove Q33, R83, D6 and the link
adjacent to C56, and add Q30, Q31, R72,
R73,R74,R75,R76, C68. Do not install Q24,
R53, R54 or C56 (the microphone-mute
circuit) for use on repeaters requiring
audio and toneburst for access. In
addition it is necessary to desolder and
rewire the toneburst switch wire. You
may think that this is simple, but before
attacking your |C-2 read on -~ there are
one or two pitfalls to avoid.

Removal of components

Before commencing any work
carefully study the component layout
(Figure 3) and identify the componentsto
be removed with the help of the
following notes:

Diode D6 is located adjacent to coil
L7 - take care that you do not remove D2
whichis justabove D6and alsonexttoL7.

Just above D€ is capacitor C56, and to
the right of this a wire link will be seen -
this is to be removed.

Transistor Q33 is shown on the Icom
layout as Q31 and is to be found
immediately below crystal X1. Take care
here as there is another Q31 shown by
lcom to the ieft of IC3 atthe bottom of the
board, but this location should be vacant.
Resistor R83 (22k) is located to the right
of Q33.

The toneburst switch wire (orange) is
to be found above the centre of IC3.

Once you are sure that you have
correctly identified all the above, then
desolder and remove D6, wire link, Q33
and R83. The orange lead can be
desoldered at this stage ready for
relocation.

Adding auto-tone components

All the new components to be added
are located just above and to the left of
IC3. You will find that these positions on
the board are vacant but that due to the
flow soldering used in manufacture all
the holes will be filled with solder.

The first job is to identify all locations
to be cleared, again by careful study of
Figure 3, and then to clear the holes
ready for the new components.

The easiest way to clear these holes is
with either a length of enamelled wire or
adressmaker’s pin. Simply heat the PCB
pad, insert the wire or pininto the hole to
be cleared, remove the iron and wiggle
the pin or wire in the hole until the

30 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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surrounding solder has cooled, remove
the wire/pin and you will have a clear
hole to insert the new component. This
method is easier than a desoldering
pump on the crowded board and usually
needs the heat applied for a minimal
amount of time.

You should now be ready to install the
new components. Again referring to
Figure 3, insert and solder R72, R73, R74,
R75, R76, and C68 and relocate the
orange lead desoldered above in its new
position at the top end of R72.

Q30 may now be installed (immediately
to the left and a little below 1C3), but do
not install Q31 as shown on the icom
layout. The Q31shown onthe icom layout

(just above and to the left of Q30) is that

used in the American version of the IC-2
with touch tone encoder (the 1C-2AT).
Although the Q31 we wish to install
occupies the same position it must be
inserted with the base connected to the
place shown, but the emitter and
collector positions reversed (the transis-
tor shown on the layoutis apnp type, but
the type we are installing is npn).

Finally trace the orange wire (relo-
cated above) to the volume control/man-
uai tone switch and cut off as close as
possible to the switch. This wire is
relocated to the centre pin of the
+600/-600 switch. This will then give
auto-tone in either repeater shift posi-
tion. If itis desired to have auto-tone only
in the normal —600 position then solder
the orange lead to the right hand pin (as
viewed from the track side of the board)
of the +600/-600 switch.

Microphone mute

You should now have auto-tone instal-
led in your [C-2, but without the
microphone mute facility. As at least one
repeater in the UK requires audio and
tone to access there is little point in
installing the microphone mute, but if
you wish to do so then read on.

Referring again to Figure 3, install Q24,
R53, R54 and C56. These are all located in
the region of D6 and the wire link
removed initially. In addition it is
necessary to insert the link labelied

COMPONENTS

Auto-tone

Q30,31 28C2458 (see text)

R72 22k BW

R73 47k W

R74 1M 6mm format preset
(see text)

R75 560R YW

R76 1k2 AW

Cc68 2u2 tantalum

Microphone mute

Q24 28C2458 (see text)
R53 100k aW

R54 150k YaW

C56 0.47u tantaium

JUMPER (EUR) just above C68 installed
above.

Setting up

The only adjustment required, pro-
vided you have disturbed nothing else,
will be the duration of the toneburst, set
by R74. This is simply done either with the
use of another radio to monitor your
signal or with a voltmeter.

In either case connect a well-
smoothed and regulated 8 to 9 volt power
supply and adummy load to the IC-2. Set
the IC-2 to low power and duplex mode
and tune your receiver to the transmitter
frequency of the IC-2 (remembering you

~are in duplex mode and the transmitted

signal will be + or — 600Hz of that shown
by the thumb-wheels). Key the IC-2 into
transmit and check the duration of the
toneburst. Adjust as necessary with R74.

If you do not have monitoring facilities
then connect the 1C-2 to a power supply
and dummy load as above and connect a
voltmeter (10V range) between earth and
pin5of 1IC3. Key up on transmit as before:
the meter will read when a tone is being
transmitted. As before adjust as neces-
sary with R74.

Components

If you wish to have the above conver-
sion to Icom specification it will be
necessary for you to locate a source of
25C2458 transistors and aémm format 1M
preset. But if you are happy to just make
the conversion then general purpose
switching transistors should function
perfectly well in this application. The
author has only tried BC108, CIL108
(ceramic cased BC108) and ZTX108 on a
breadboarded mock-up of the circuit, but
others of similar specification should
work. If in doubt then obtain the correct
item.

With regard to the 1M preset, this does
not appear to be generally available, but
a 470k 6mm format preset is available
from Cirkit, stock number 48-47403,
which serves perfectly well. All other
components are of standard type and
supply should be no problem.

But remember . ..

Remember that any modifications or
alterations may invalidate any warranty
applicable to the apparatus, and may also
have an adverse effect on the resale

value.

Fig 3 Part of the IC-2 main unit board layout

Location of components to be removed

TV £ 4P

g

U

Location of components to be added for auto-tone

Location of components to be added for
microphone mute
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C. M. HOWES
COMMUNICATIONS

EASY TO BUILD KITS BY MAIL ORDER

139 Highview ,
Vigo , Meopham ,
Kent DA13 OUT
Fairseat (0732) 823129

FANFARE
FOR THE NEW |
CTU25 KIT

An ATU for £17.10!
lelted Edltlon)

CTU25 ANTENNA MATCHING UNIT

We have made a special. one-off purchase of a batch of air-spaced tuning
capacitors that enables us to bring you an ATU kit at a very reasonable price. The
capacitors have nice brass spindles, ceramic insulators and an integral 6:1 slow
motion drive. All the parts mount on a PCB, including the inductor and a 12 way
switch with silver plated, 5 amp contacts. All you need to add is a case and
connectors to suit your station, pius a little soldeér!

The CTU25 is designed for receiving and transmitting (at up to 25W) from 1.8 to
30MHz. The circuit configuration is a duat variable capacitor ‘T’ network with
switched inductance. This is suitable for coax fed and long wire type antennas. in
addition to the obvious benefits of a good impedance match with QRP
transmitters, the high pass nature of this unit makes for a very useful reduction of
spurious responses in most of the popular Japanese general coverage receivers.
How many broadcast signals can you hear in the 14MHz band that are really
operating around 7MHz? The CTU25 will be available until we run out of the
capacitors.

CTU25 Kit £17,10 . This kit is not availabte in assembled form.

DcRx DIRECT CONVERSION COMMUNICATIONS RECEIVERS

These are easy to build, single band receivers. designed with the newcomer to the hobby in mind
The DcRx is also very popular with experienced QRP (low power) operators. Versions are
availatle for 160. 80, 40. 30 and 20 metre amateur bands. They will drive a loudspeaker or
headphones and require a 12 to 14V DC supply. A case and two tuning capacitors are the only
major items to add to finish your receiver. We have suitable capacitors for all but the 160m version
at £1.50 each while stocks last. You will be amazed how good a simple receiver can be. Modes.
S8B and CW.

DcRx Kit £14.80 . Assembled PCEB module £19.90

CTX QRP CW TRANSMITTERS

Qur very popular QRP transmitters are available for the 40 and 80m bands. Qutput power is fully
adjustable up to about 3W on 40m and 5W with the 80m version Full key-click suppression
tive-element output filter and one crystat are all included. Nominal 13.8V DC operation. Compact,
easy to build and great fun to use. Read the reviews in the March “Shortwave Magazine™ and the
August issue of "Practical Wireless

CTX40 or CTX80 Kit £12.95 . Assembied PCB module £18.95

CVF VARIABLE FREQUENCY OSCILLATORS

The HOWES CVF40 and CVF80 are stable FET VFOs designed for use with the CTX transmitters
They enable you to tune the whole band instead of being ‘rock bound'. Dual buffered outputs are
provided so that you can connect up your DcRx and form a transceiver. IRT (clarifier). and
onboard voltage reguiation are provided. These kits require a 50pF tuning capacitor, which we
can supply at £1.50

CVF40 or CVF80 Kit £9.30 . Assembied PCB module £14.90

$T2 CW SIDE-TONE or PRACTICE OSCILLATOR

Up to 1W of pleasant sounding. 800Hz sinewave audio is operated directly from your'key. or by RF
sensing of the transmitter's output on rigs of up to 25W on HF or 2m. If you can’'t stand those nasty
buzzer noises. or thin square wave sounders. then this is for you. Enjoy the sound of quality!
$T2 Kit £7.30 . Assembled PCB module £10.80

XM1 Crystal Controlled Frequency Marker. Kit £18.80 . Assembled PCB £21.30
CM2 Quality Microphone Unit. Kit £10.25 . Assemblied PCB plus capsule £13.75 .
AP3 Speech Processor. Kt £15.90 . Assembled PCB module £21.40

All HOWES kits have a glass fibre PC board with the holes drilled. the tracks tinned and the parts
locations screen printed on them. All board mounted components are supplied. as are full. clear
instructions. circuit etc. We design our products so that even the novice should meet with
success. You do not have to be an 'old hand' to enjoy the pleasures of building something
yourself - —

S

73 from Dave G4KQH , Technical Manager

PLEASE ADD 80p P&P 1o your total order value

Send an SAE for further details on any kit
We have an information sheet on each item,
plus a general listing of the goodies.

Delivery normally within 7 days

S MIEITHSAT 1
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UK FREQUENCY ALLOCATIONS

he allocation of radio frequenciesin the UKseemsto have

been shrouded in some mystery, and most official
publications only briefly outline specific details. In contrast,
the USA has no such limitations; frequency information is
easily obtained. Now, due to the Government’s proposed
Frequency Management Policy, whereby users are charged
accordingtotheir spectrumoccupancy, itis proposed that the
Frequency Allocation Table for the UK be publishedsoon.

25.6—-1710MH2z
Martin Ehrenfried G8JNJ

Itseemslikely, however, that any such publication would
merelybe an amalgamation of previously published
information. Itishopedthatthe table given below will to some
extentforecast the Government’'s proposals and stimulate
discussionamongst users ofthe radio spectrum. Any
anomalies which may have arisen are as aresultof conflicting
sources of information, and any amendments or corrections
would be gratefully received.

CLASSIFICATIONS

Amateur

Allocation-Blocks of frequencies allocated for the purpose of
self-training, intercommunication and technical
investigations. Carried out by individuals having the relevant
qualifications, and authorised to do so.

Type of operation-Singleorsplitfrequency. Repeater
transmission permitted.

Type of transmission—AM, FM, SSB, Morse, data, television and
facsimile.

Aeronauticalradio communication

Allocation-0On channelised basis for ground-to-air or air-to-air
voice communication.

Type of operation-Single frequency.

Type oftransmission—AM.

Aeronautical radio navigation

Allocation—0On channelised basis for the purpose of
navigation, inciuding obstruction warning.

Type of operation—-Single frequency beacon (ILS/VOR) orsplit
frequency transponder (DME/IFF).

Type of transmission— AM, FM and data.

Broadcasting

Allocation-Blocks of frequencies allocated for transmissions
which are intended fordirectreception by the general public.
May include sound, television or other types of transmission.
Type of operation-Single frequency.

Type of transmission— AM, WBFM.

BT radiotelephone

Allocation-Onchannelised basis forthe purpose of voice
communication between mobile stations and those connected
to the national telephone network.

Type of operation—-Splitfrequency (duplex). Largearea
covered by each base station, limited number of channelsin
each area.

Type of transmission-FM and data.

cB

Allocation- On channelised basis for the purpose of short
range personal communication.

Type of operation-Single frequency.

Type of transmission-FMin the UK.AM,FM and SSBin other
countries.

Cellularradio

Allocation—On channelised basis for the purpose of voice
communication between mobile stations and those connected
tothenational telephone network.

Type of operation-Splitfrequency (duplex). Smail area
covered by each base station, automatic switching between
base stations when outof coverage area.
Typeoftransmission—FM and data.

Fixed/mobile

Allocation-Unclear. Notfitting any of the other categories, but
assigned internationally for the purpose of radio
communication.

Home Office

Allocation—On channelised basis for the purpose of radio
communication by Government services.

Type of operation-Single or splitfrequency.

Type oftransmission—- AM, FM and data.

Industrial, scientific and medical

Allocation-Blocks of frequencies allocated for the operation
ofequipmentdesignedto generate and use radio frequency
energy forindustrial, scientific or medical purposes other than
radio communication.

Type of operation-Localised radiation, therefore little
frequency control.

Type oftransmission-Continuous or pulsed carrier.

Marine

Allocation-0On channelised basis for the purpose of navigation
orvoice communication by maritime stations.

Type of operation-Single or split frequency (duplex).

Type of transmission—FM.

Paging

Allocation—0On channelised basisforthe purpose ofalerting
the usertothe factthatsomeone wishesto contacthim.
Type of operation-Single frequency (one-way) or split
frequencyifacknowledgement facility required.

Type oftransmission—- AM, FM and data.

Private message handling

Allocation-0On channelised basis to companies offering a
range of radio communication services including limited
connection to the national telephone network.

Type of operation-Single or splitfrequency (duplex).
Type oftransmission—AM or FM.

Private Mobile Radio (PMR)

Allocation—0On channelised basis for the purpose of providing
radio communication between commercial users, where other
forms of communication would notbe practical.

Type of operation-Single or splitfrequency. Multi-user
‘community repeater’ systems in operation. Trunked systems to
beintroduced.

Type of transmission—- AM, FM and frequecy division multiplex
(FDM) systems where several voice or datachannels canbe
carriedononeradiochannel.

Telemetry

Allocation-0Onchannelised basisforthe purpose of remote
datacollectionand control.

Type of operation—-Single or splitfrequency.

Type of transmission—- AM, FM and data.
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UK FREQUENCY ALLOCA

25.600
26.100
26.960
27.280
27.405
27.600
28.000
29.700
30.005
30.015
35.000
35.200
40.020
41.000
47.450
47.550
49.820
49.900
50.000
54.000
68.000
70.025
70.500
71.500
72.800
74.800
75.200
76.950
78.000
80.000
84.000
85.000
86.300
86.700
86.950
88.000
97.600
102.100
104.600
105.000
108.000
117.975
136.000
138.000
141.000
144.000
146.000
148.000

150.050
153.000
154.000
156.000
157.450

157.850

158.250
159.925
160.600
161.000
161.125
161.500
162.050
163.000
164.425
165.050

[ ] Indicates frequency pairing when applicable
() Indicates additional information

PMR High Band (base Tx) [+4.8MHz]

11m broadcast band 168.250 Fixed/mobiie
Fixed/mobile 168.950 PMR High Band (simplex] {iow power}
US C3 allocation UK mocel contro! banc :ggggg PMR High Band (mobile Tx) [-4.8MHz|
n : o
Fucdmabie 173.200 Selemer [
UK CB allocation 173.350 Raaio deaf aigs
10m amateur band IjZ3:600 Aadio microphones
Fixea'mobile 174.000 . _ . __ PMR ls‘implexb
""" NASA (space fo Ezrth) SO0 PMR 3 (base Tx) [-8OMH]
Fixed/mobile J(83:500 oA PMR (simplex] —‘l
lll LFJK air model control band :g?:gg g i PLRMI (mobile Tx) [-8.0MHz]
ixed'mobile ' L PMR (simplex)
é NASA (space to Earth) 40.660-40.700MHz ISM allocation :g::gg \Il O PMR M2 (mobile Tx) [-8.0MHz! - (some channels allocated)
R A Broadcasting PMR (to be allocated] 200'500 5 ¢ PMRsimplex) ]
N | UKcordless phones (hset Tx) (Base Tx 1.642-1.782MHz) ' i f‘ PMR B2 (base Tx) [-8.0MHz]
A PR Broadcasting/PMR (to be allocated) :gzzgg (’\DJ | PMR (simplex)
T Low power devices : O PMRB3 (base Tx} {~8.0MHz|
5 S Broadcasting/PMR [to be allocated) ;: 2232 ﬁ N PMR (simplex) _—l
N P US 6m amateur band (UK limited to 50.0-50.5MHz) 223'500 PMR M3 {mobile Tx} {-8.0MHz]
A P Broadcasting/PMR (to be allocated) 225'000 _____ PMR (simplex)
L g Fixed'mobile 322'000 UHF ground - air communications
T 4m amateur band 328.600 UHF ground - air communications radto astronomy
M Fixed/mobile 335'400 Aeronautical radio navigation (ILS glide path
LI A PMR Low Band (mobile Tx) [-135MHzj—— 339'900 UHF ground - air communications
) L Fixed/mobile/radio astronomy 402'000 Satellite (space to Earth)
T L Aeronautical radio navigation {marker beacon) : Satellite (Earth 10 space)
A 8 Fixed'mobile 40:;33 Radio astronomy/fixed/mobite
R A PMR Low Band (mobile Tx) [-10.0MHz] :;s'ooo Fixed/mobite/radio location
Y T Fixed mobile 425,500 PMR UHF Band {mobile Tx} [~20.5MHz) —————
c | Home Office ' PMR UHF Band (mobite Tx) [~14.5MHz]
L O Fixed'mobile 429.000 Fixed/mobite
N - ' 430.000 ‘
e} PMR Low Band (base Tx) [-13.5MHz|——— 70cm amateur band:radio location.PMR (Lonaon)
S PMR Low Band (simplex low power) 432.000 70cm amateur band:radio location
E  Fixedmobile 440.000 PMR UHF Band (base Tx) [~ 14 5MHz] ——
_____ PMR Low Band (base Tx) {~10.0MHz]—- 443500 Fixed/mobile
VHF FM broadcast Band Il 445.500 PMR UHF Band (base Tx) [-20.5MHz]
[Home Office 4462000 PMR UHF Band (simplex) {low power)
VHF FM broadcast Band I “g'5°° PMR reserve
mmcal telemetry [ :;ozgg Space operations NASA telecomand {Earth to space)
R Mid Band {mobile Tx) [+33.0MHz] : Home Office
EAeronauncal radio navigation (VOR) ::iggg PMR UHF Band'_(base Tx) [+6.5MHz]
Aeronautical radic communication 454'475 Private radiopaging (base Tx)

Space satellite (space to Earth) PMR reserve

PMR Mid Band (base Tx) [~33.0MHz] 456:000 PMR UHF Band (base T [+55MHz]

Fixed mobile ::;ggg UHF point to point finks [+5.5MHz]

2m amateur band ’ UHF telemetry finks (scanner station) [-5.5MHz]

Home Office 4585500 UHF modei control band/telemetry/intruder alarms {<0.5W)
Fixed mobile radio astronomy :ggggg Private paging (on-site)

Space navigation (Earth to space) 148.0-149.9MHz

460.500 PMR "UHF Band {mobile Tx) [-6.5MHz]
Radio navigation satellite (space to Earth) 149.9-150.05MHz 461 .500 UHF point to point links | I

Rad:0 astronomy PMR 'UHF Band (mobile Tx) {-5.5MHz]
BT national radiepaging ::g:gg UHF point to point links [-5.5MHz} —
Home Office 464.000 UHF telemetry links (outstations) {-5.5MHz]
int YHF marine band (ship.shore Tx) H.SMHz]j 467.000 Home Office
Marine fixed'mobile 468.000 UHF point to point finks
Int VHF marine banc ch37 (marina use only) 470'000 PMR reserve
Marine fixed'mobile : UK UHF TV Band IV 14 x 8MHz channels
T rediotelephone service (mobile Tx) [-4.5MHz] 582,000 Aeronautical radio navigation (ground ragar] + Until 1985
Private message handling (mobile Tx) [~45MHz]1 ::gggg Aeronautical radio navigation {ground radar)
int VHF marine band (shore Tx) [~4.6MHz|—w—— 606.000 Aeronautical radio navigation (ground radar) * Until 1995
Paging acknowledgement (low power) ! l 854500 UK UHF TV Band V 31 X 8MHz channels
Marine fixed mobile : Fixed
Int VHF marine band (shore Tx) {-4.6MHz} :géogg Industrial/scientific/medical
Marine fixed mobile 902.200 Celluar radio (Vodaphone) (mobiie Tx) [-45.0MHz]
BT radiotelephone service (base Tx) [-4-5MH21_' 910.000 Cellular radio (Celinet) (mobile Tx) {~45.0MHz]
Private message hanaling (base Tx} {-45MHz] 901 5.000 Cellular radio (reserve) (mobile Tx) [+45.0MHz /] |
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'TONS, 25.600 — 1710MHz

[ ] Indicates frequency pairing when applicable

() !Indicates additionat information

Unidirectional finks
PMR fixed links (telephone or FDM up to ech)——ll
PMR fixed links (telephone or FDM up to 36ch)

PMR reserve

Fixed/mobile

Maritime mobile satellite (space to Earth)

— Mobile - satellite (distress only) (space to Earth)

— Aeronautical mobile satellite (space to Earth)———

— Aeronautical - radio navigation satellite (space to Earth)

— Aeronautical radio navigation :

— Maritime mobile satellite (Earth to space) ——————
- Mobile - satellite (distress only} {Earth to space)—-'—-]
— Aeronautical mobile satellite (Earth to space)

Radio astronomy

Radio astronomy/meteorological aids

— Meteorological sateliite (space to Earth)

PMR reserve (fixed links)

— Meteorological satellite (space to Earth)

PMR reserve (fixed links)

— Meteorological satellite (space to Earth)

INTERNATIONAL VHF/UHF EMERGENCY COMMUNICATION FREQUENCIES

934.000 Fixed/mobile 1EoS00
935.000 UK UHF CB Band Barod
’ io {Vodaphone) (base Tx) {-45.0MHz .
945.000 Cellular radio {Vodaphone) { —)I * ] | 1578 360

000 Cellutar radio (Cellnet) (base Tx) [~45.0 Hz]_——l
985" Celiular radio (reserve] (base Tx) [-45.0MHz]__| 1530.000
g60:000 — Aeronautical radio navigation (OME/IFF guara band) 1535.000
952020 —DME reply (Y channels) (aircraft Tx) [+63 0MHz] 1544.000
11025:000 — DME interrogation channels (ground Tx) [63.0MHz] — 1545.000
1030.000 — IFF interrogation channel (ground Tx|—————) 1559.000
— DME interrogation channels (ground Tx) (=63.0MHz] — 1610.000
1090.000 — {FF reply channel (aircraft Tx) 1626.000
1150.000 - DME interrogation channel (ground Tx) [=63.0MHz] — 1645.000
1213.000 — DME reply (X channels) faircraft Tx) [-63 0MHz] ——— 1646.000
— Aeronautical radio navigation (DME/IFF guard band) 1660.500
T2TS000 Radio navigation satellite (space to Earth)/radio location 1668860
1240.000 ] . 1670.000
1300.000 23cm amateur band/radio location 1672.000
: 23cm amateur band/ground radar/airborne transponders i
1325.000 . 1676.000
Ground radar/airborne transponders
1350.000 : i 1686.000
Fixed/mobile/radio location
1400.000 g g 1690.000
1427.000 Radio astronomy {hydrogen line) 1710.000
: Space operations {Earth to space)/fixed/mobile :
1429.000 ; .
1450.000 Fixed/mabile
’ PMR fixed links (telephone + FDM up to 36ch) ——
1462.500
1467.500 PMR resarve
1472.500 PMR fixed links (telephone + FDM up to 8ch) ——— 40.500
1479'000 PMR fixed links (telephone single ch or 1+1) 121.500
1484'000 PMR mobile telemetry + control (short range) 123.100
1487'000 PMR fixed links (telephone single ch or 141) 156.000
1492'000 Mobile/transportable finks (unidirectional) 156.375
1498.500 PMR fixed links {telephone single ch or 1+1) 156.800
1503'500 PMR mobile telemetry + control (short range)_ll 243.000
1506.500 PMR fixed links (telephone single ch or 1+1)

Military close air support emergency (FM)
Aeronautical distress frequency (AM)
Aeronautical search/rescue frequency (AM)
Coastguard (FM)

Marine rescue coastguard (FM)

Marine calling/emergency frequency (FM)
Aeronautical distress/survival craft/rescue (AM)

Since the compilation of this article, the
Government publication mentioned in the
introduction has been produced. This 308-
page book covers allocations from 9kHz to
4GHz in each of the three ITU Regions, with
extra details of the UK allocations. There
are comprehensive notes, as well as a
lengthy glossary of terms and definitions. It
is available from booksellers and
Government Bookshops:

49 High Holborn, London WC1V 6HB

13a Castle Street, Edinburgh EH2 3AR
Princess Street, Manchester M60 8AS
Southey House, Wine Street, Bristol BS12BQ
258 Broad Street, Birmingham B12HE

80 Chichester Street, Belfast BT14JY

Itis priced at£12.00

UNITED KINGDOM
TABLE OF

Radio
Frequency
Allocations
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Intruder Alarms and @ccessories

A COMPLETE
SECURITY
SYSTEM

FOR ONLY
£39.95 + var

contains:

Contro! Unit

Enclosure & mechanical hxings

Key Switch & 2 keys

LED's

5% " Horn Speaker

4 nigh quality surface mounting Magnetic Switches MS 1025

With only a few hours of your ime it 1s possible to assemble and nstal! an
effective security system to protect your family and property. at the amazingly
low cost of £39.95+V.AT No compromises have been made and no coemers
have been cut. The outstanding value results from volume production and
direct supply. Assembiy is straightiorward with the detailed instructions
provided. When instalied you can enoy the peace of mind that results from a
secure home. Should you wish to increase the level of secunty, the system may
be extended at any time with addtional magnetic switches, pressure pads o
ultrasonic sensors Don't wait untit it’s 100 (ate - order today

Qrder Code’ CS 1370

EXTENDED SYSTEM CS 1480 Price £62.50 + VAT.

This system contains, 1n addition 10 the CS 1370 an uitrasonic detactor type
US 5063 - its enclosure, an additional horn speaker and a further 2 magnetic
switches. This system represents outstanding value for money for the high
level of secunty provided.

Order Code: CS 1480.

Price £19.95+VAT,

The heant of any alarm system s the contro!

unit. The CA 1250 offers every possible feature

thatis Iikely 1o be required when constructing a

system whether a highly sophistucated

installaton or simply controling a single

magnetic switch on the front door

*Built-in electronic siren dnives 2 loud
speakers

*Provides exnt and entrance delays together
with fixed alarm tme

*Battery back-up with tnickle charge faciity

* Operates with magnetic switches. pressure
pads, ultrasoric o 1 R unns

 Anti-tamper and panic faciity

* Stabihsed output voltage

* 2 operating modes full atarm/ant: tamper
and panic faciity

* Screw connections for ease of installation

* Separate relay contacts for exiernal loads

* Test loop facity

TIMER SWITCH & POWER SUPPLY MOOULE
DP 3570 Price £13.95 + VAT.

The DP 3570 consists of an adjustable timer switch and stabilised 12V power
supply for use in @ wide range of applications including security. ighting control
and automatic switching

The umer section of the modute provides switching of loads up 10 3A for pre-
setumes, the duration of which may be set by the user to between 10 secs and
& mins. The umed perod may be tnggered by the opering of a loop or the
closing of external conlacts. with the tmed period commencing
instantaneously or delayed to provide a form of entrance delay.

The power supply section of the module provides a 12V output of up to 250mA
which is sufficient for most apphcations The module operates from either
240V aic supply or a 12V battery for which trckle charge facitities are included.
Connections to the module are by means of screw terminat connectovs withno
soldening needed.

For mounting the unit an attractive moulded

enciosure is available. }

ME 357 only £2.85 + VAT

‘ /
INFRA-RED SYSTEM IR 1470 only £25.61+VAT.

Consisting of separate transmitter and recewver both of which are housed in
atrractive moulded cases. the system prowdes an invisible modulated beam
over distances of up to 50ft operating a relay when the beam is broken.
Intended for use in securty systems. but also Jeal for photographic and
measurement applications. Size 80 x 50 x 35mm

SELF-CONTAINEO ULTRASONIC
ALARM UNIT CK 5063 only £37.00 + VAT.

Requires no installation Easily assembied using our
professionally buslt and tested modules
*Adjustabie range up to 25t
*Buit-in entrance and exit delay
*Bult-in tmed aiarm
*Key operated switch - Off. Test and Operate
*Provision for an extension speaker
oFully self-contained
*Uses US 5063, PSL 1865 Key Switch 3301

3 Speaker 3515
Now you can assembie a really etfective intruder alarm at this low price using
tned ana tested Riscomp modules Supphied with full instructions. the kit
contains everything necessary to provide an effective warning system for your
house or flat, With a built-n LEQ indicator and test postion the unitis easily set
up requinng no installation It may simply be placed on a cupboard or desk
Movement within its range will then cause the built«n swen 10 produce a
penetrating 90dbs of sound or even 110dbs with an additonal speaker. All
parts inciuded and supphied with tull instructions for ease of assembly. Size
200 x 180 x 70mm. Order as CK S063.

RISCOMP 5.
rinces Risborough,
LIMITED

Bucks HP17 OAT
Princes Rishorough (084 44) 8328

HAROWARE KIT
HW 1250

only
£9.50
+ VAT

Thes attractive case 1s designed to house the
control unit CA 1250, together with the
appropniate LED indicators and -key switch.
Supplied with the necessary mounting pitlars
and punched front panel. the unit I1s given a
professional appearance by an adhesive silk
screened label Size 200 x ;20 x 700m

SIREN & POWER
SUPPLY
MOOULE

PSL 1865

only
£9.95 + VAT

A complete sren and power supply module
which 1s capable of providing sound levels of
110dbs at 2 metres when used with a borm
speaker In addition, the umt provides a
stabiised 12V output up to JOOMA
switching relay s also included so that the unit
may be used i conunction with the US 5063
to form a complete alarm

DETECTO
US 5063

only

£13.95 + VAT

This advanced module uses digital signal processing to provide the
highest levet of sensitivity whilst discriminating against potential false

alarm conditions

RISCOMP
THE SECURITY
SPECIALISTS!

Add 15% VAT to all prices
Add 75p post and packing to all orders
Units on demonstration

ULTRASONIC MODULE
ENCLOSURE

only
£2.95
+
3 levels of discrimination agamnst faise alarms VAT, it
*Crystal control for greater stabiity
* Adyustabie range up to 25ft
*Built-n delays 12v

S«mabﬁe metal enclosure for housing an
module type US 5063 or
US 40!2 Suppled with the necessary
mounting pilars and screws etc. For US 5063
order SC 5063, for US 4012 order SC 4012.

FULL
RANGE OF
ACCESSORIES
STOCKED
SEND SAE FOR
DETAILS

Saturday 30010 100 p e
SAE with all enquiries
Order by telephone or post

Shop hours 9,00 to 5.30pm o using

Closed Wednesday

B your cradn sars (A&

Andelos 68000 SBC

* Ideal for students. or as a target board * Expansion intertace
for development * Low cost EPROM Programmer - simply
‘ Currently in use in Universities, plugs in
Technical colieges. and Government * True 16 bit. 10MHz, for high speed
departments processing
‘ 4K/16K/32K/64K RAM. up to 32K * Comprehensive monitor {optionally with
EPROM. on board assembler) in 2764 EPROM
* 24 parallei I/0 lines. R$232 serial N s and cross
interface available for 68000 and Z80 hosts
10MHz 68000 SBC with 4K RAM, Monitor in 16K EPROM ... . £295 + VAT
10MHz 68000 SBC with 16K RAM, Monitor in 16K EPROM .. £305 + VAT
10MHz 68000 SBC with 32K RAM. Monitor in 16K EPROM . .. *£415 + VAT
10MHz 68000 SBC with 64K RAM, Monitor in 16K EPROM . .. *£435 + VAT
EPROM programmer card, ptugin... £95 - VAT
Assembler/Disassembter in EPROM, piug in, includes monitor ... £50 + VAT
Cross assembler for Z80 hosts/Assembler for 68000 hosts ... phone

* 32K/64K prices subject to alteration — hopefully downwards!

Andelos Systems Telephone: (0635) 201150
Solina, Bucklebury Alley, Cold Ash, Newbury, Berkshire RG16 9NN

SANDPIPER COMMUNICATIONS

AERIALS (STAINLESS STEEL ELEMENTS)

1 n|8.nMr P&P
ollinear 3.00 DIY Versions
GEIYac?”mear :% Available in most models Also 4mtr
16E! Ygg 4.00 & 6mtr PMR Weather Satellite/s
gi’Eﬂ’YSgc e :-% 70cm TV, 24cm TV and all one/off
agi Lrosse: . A
10 El Yagi Crossed. . 400 frequencies.
4358 Ocm
4- Figlass Collinear £25.00  2.00 Power Splitters
17Element ... . 4.00 2 mtr
Double Delta . 4.00
8 Turn Helical . 4.00 70cm
1296/23cm & 934/32cm 23/32¢cm
Mobile Collinear 2.00
Base Collinear 200
%OTuan bl-:ellcal g% 2 way & 4 way
ara Delta X H
6t 6in Parabolic Dish.. 9.00 Lots more available.

FIBRE GLASS MASTS/TUBES

3Bin to 1%4in 6.g. 12in dia = £5 per mtr.

SAE FOR FULL LISTS
PENTWYN HSE. PENYARD,
LLWYDCOED, ABERDARE, MID. GLAM.

Tel: 0685 — 8704285
Delivery Cash/P.O. Return Cheque 7 Days

RF CONNECTORS

& ADAPTORS

PL259 PLUGS to take 103mm

coax each
REDUCERS for 6mm {UR70) coax
3 each
4PIN MICROPHONE PLUGS . 70p each
6 PIN MICROPHONE PLUGS ... £1 each
7 PIN MICROPHONE PLUGS
.£1.10 each
8 PIN Ml(‘ROPHONE PLUGS
£1.20 each

COUPLER

REDUCERS for 5mm coax 18p each
PL259 PLUGS with  built in 5mm
redus 50p each

4 PIN MIC CHASSIS SOCKETS
each

6 PIN MIC CHASSIS SOCKETS
90p each
7 PIN MIC CHASSIS SOCKETSE each
8 PIN MIC CHASSIS SOCKETS
. £1.10 each

2x $0239 SKTS Back to back 70p each..DITTO But 2 x PL259 PLUGS in line 73p each

ELBOW COUPLER. PL259 to SO239. a plug and socket at right angles

50239 CHASSIS SOCKET sq 4 hole fix

50p each
GREENPAR $0239 Round Hole Chassis Socket with PTFE Insulation .
ADAPTORS 50239 Socket with BNC PLUG on the other end

BNC S..ket 10 PL259 PLUG adaptor
£1.80

T CONNECTORS 3 x s0209
Outlet

TCONNECTORS BNC 3 Sockets. u 50
BNC COUPLER 2 Sockets Back to
Back £1.40

JAPANESE N TYPES
CHASSIS SOCKET
N COUPLER 'n line 2N Sockets Back to

.£1 each
S0239 Chassis Socket but round hote
80p each
80p each
£1.80 each
Lightning Arrestors in line PL259
n €1

T Connector with 2 x $0239 and Ix
PL259.
Ditto but 2 x Sockets and 1 Plug ouﬂel

£2.50
BNC COUPLER 2 Plugs Back to Back
g L. £1.98

Round Hole Chassis Fix £1.30 each
Ditto but 2 Plugs Back to Back

Back £2.50 each £2.50 each
BNC Chassis Sock open ended back 70p each
GREENPAR CONNECTORS
PLUGS for 10 3mm Cable H100/UR67/RG213 £2.80 each
PLUGS for 5mm coax (UR76 etc) Line sockets for 10.3mm Coax
£2.50 each . ’ £2.30 each
CHASSiS SOCKETS 4 hole fix GREENPAR PL259s £1.13peach
£1.80 each BNC Chassis Socket, 5Smm cable entry
GREENPAR BNC PLUGS for 5mm ©3p each
cable 98p each
BNC Chassss Socket. Mini coax entry, RG174U etc. 83p each

OTHER JAPANESE ADAPTORS alf 50 ohm

N Type Male to BNC Socket {Female)
£2.50
N Type Male to $O239 Socket £2.50

BNC PLUG to N Socket (Female)
PL259 Plug toN Socket {Female) . :2.

ALSO IN STOCK SC AND 75 OHM BNC PLUGS AND ADAPTORS
- SAE For Further Lists
Our Normal Range of Cables also stocked — H100/RG213U/UR67/UR57/UR43/UR76/
RGS5BCU/UR70/RG174U/UR95/AERIAL WIRES and other Special Cables
-~ A SAE will bring
full lists

POSTAGE 1S EXTRA @ ONLY SOP Per ORDER for any Quantity
W H WESTLAKE, CLAWTON, HOLSWORTHY,
DEVON

{0409) 253758
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DATA FILE . ..

n last month's Data File we discussed

the basic principles of the field effect
transistor (FET), and gave introductory
explanations of the JFET, the IGFET, and
the VFET. In the present edition of ‘The
File' we continue the FET theme with
basic ‘usage’information of the junction-
type field effect transistor, or JFET.

JFET basics

The JFET is a low-power general
purpose 3-terminal (gate, source, and
drain) ‘amplifier’ device featuring an
ultra-high input impedance (typically
1000 megohms) between its gate and
source terminals. Signal volitages
applied between the gate and source
terminals control the magnitude of
signal current flowing between the drain
and source terminals of the device,
which thus functions like a voltage-to-
current converter. Typical JFET ‘conver-
sion’ or ‘transconductance’ sensitivity is
of the order of a few milliamps of output
current per volit of input voltage.

JFET devices invariably operate in the
so-called ‘depletion’ mode, meaning that
the device passes maximum current
when its gate bias is zero, and its current
is reduced or ‘depleted’ by reverse
biasing its gate terminal, as indicated in
the graph of typical n-channel transfer
characteristics in Figure 1.

Practical JFETs are available in both
‘n-channel’ and ‘p-channel’ versions, just
as bipolar transistors are available in
‘npn’ and ‘pnp’ versions. Figure 2 shows
the standard symbols of the two basic
types of JFET. E

The two best known JFET devices are
the 2N3819 n-channel device, and the
2N3820 p-channel device, which are
usually housed in TO92 plastic packages
with the outlines and connections shown
in Figure 3. All of the ‘applications’
circuits discussed in the present article
are based on the 2N3819, and Figure 4
lists the general characteristics of this
particular device.

JFET biasing

The JFET can be used in both digital
and analogue applications. In the latter
case the device must, if it is to act as a
low-distortion amplifier, first be biased
into its linear region by reverse biasing
its gate relative to its source terminal.
Three basic JFET biasing techniques are
in common use. The simplest of these is
the so-callied ‘self-biasing’ system shown
in Figure 5.

In Figure 5, the gate is tied to ground
via Rg, and Rg is wired between the
source terminal and ground. Any current
flowing in Rg causes the source to go
positive relative to the gate, so the gate
is now effectively reverse biased.

Suppose that we want to set Ip at 1mA,
and know that a Vgg bias of -2V2 is
needed to set this condition. The correct
bias can be obtained by wiring a 2k2
resistor in the Rg position, since |p flows

Ray Marston concentrates on JFET devices and
applications in this latest edition of ‘The File’

Vgs=0

lo-‘ idas
o
o
Vge= =1V
74
s
- s
H Vs m-2v
£ .
>
£ 37
H Vge = "3V
5 24
3
< Vos =-av
i
o
o M T T T T
sv 0v wy 20v 28v

+ve drain-10-source voltage. vds

Fig 1 Typical transfer characteristics of an

n-channel JFET

Vos = +25V (
Voe = +25V (
Ves = —25V (
Vep = -8V max (
loss = 2 to 20mA (
lass = —2nA max (=
la = 10mA (=
gn = 2.0to6.5mmho (=
Ciss = 8pF max (=
Pr = 200mW max (=
fr = 100MHz (=

Gate

Drain
Gate

Drain

Source Source

n-channel p-channel

Fig 2 Standard JFET symbol

Drain‘@——Sourco

Gate

TO—92 case
Bottom view

Fig 3 Outline and connections of the 2N3819
and 2N3820 JFETs

= max drain-to-source voltage)
= max drain-to-gate voltage)

= max gate-to-source voltage)

= gate-to-source voltage needed to cut off Io)
= drain-to-source current with Vas = 0V)

gate leakage current at 25°C)

max gate current)

small signal transconductance)

: common source input capacitance)

power dissipation in free air)
gain-bandwidth product)

Fig 4 General characteristics of the 2N3819 n-channel JFET

-v
()

Fig 5 Basic JFET
‘self-biasing’ system

in Rs, and acurrent of ImA through an Rg
of 2k2givesthe required Vgg of —2V2.1flp
tends to decrease for some reason,
Vgs automatically decreases as well and
so causes I to increase and counter the
original change. Thus the bias is self-
regulating via negative feedback.

In practice, the precise value of Vgg
needed to set a given |p may vary widely
between JFETs of the same type, and the
only sure way of setting aprecise Ipvalue
in this system is to either select Rg by
trial and error or to replace it with a
variable resistor. The basic self-biasing
system has, however, the advantage of
low cost and is sufficiently accurate for
most applications, and is the most widely
used of the three biasing techniques.

A more accurate way of biasing a JFET
is to use the ‘offset’ gate biasing system
shown in Figure 6a. Here, potential
divider R1-R2 applies a fixed positive
bias to the gate via Rg , so the potential
on the source terminal is equal to this
bias voltage minus the negative Vgs

/7}70V

Fig 6 Basic JFET offset-biasing’ system

value. Thus if the positive gate voltage is
large relative to Vgs , lp is controlled
mainly by the values of Rg and the gate
voltage, and is not greatly influenced by
variations of Vgs between individual
JFETs. This system thus enables Ip
values to be set with good accuracy and
without the need for individual compo-
nent selection. Similar results can be
obtained by connecting the gate to
ground and taking the bottom end of Rg
to a large negative voltage, as shown in
Figure 6b.

The third type of biasing system is
shown in Figure 7. Here, the normal
source resistor is replaced by npn
transistor Tr2, which is wired as a
constant-current generator and thus
determines the value of |5 . The value of
this constant current is determined by
the voltage on Tr2 base (set by potential
divider R1-R2) and by the value of emitter
resistor R3. In some cases, R2 may be
replaced by a Zener diode or some other
voltage reference device. Thus in this
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+12 to 20V
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Fig 11 Simple self-biasing common source

amplifier TR
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Fig 10 Hybrid source follower. Zin, = 500M

+12V to +20V
L
220k

ov
Fig 9 Source follower with offset biasing.
iy = 44M

+20V

Fig 7 Basic JFET ‘constant-current’ biasing
system

+9 to 18V

Fig 12 Simple headphone amplifier

system I, is independent of the JFET
characteristics and excellent biasing
stability is obtained, but at the expense
of increased circuit complexity and cost.

in the three biasing systems
described, Rg can have any value up to
about 10 megohms, the maximum limit
being imposed by the pctential drop
across this resistor caused by gate
leakage currents, which may upset the
biasing conditions.

Source follower circuits

When JFETs are used as linear ampli-
fiers, they are usually used in either the
‘source follower’ (common drain) or the
common source modes, these being the
JFET equivalents of the bipolar emitter
follower (common collector) and com-
mon emitter modes respectively. The
main features of the source follower
circuit are that it gives a very high input
impedance and it provides near-unity
overall voltage gain (hence the alterna-
tive title of ‘voltage follower’).

Figure8shows a practical example ofa
simple source follower circuit. Here, a
self-biasing systemis used, and the drain
current can bevaried via RV1. Thecircuit
can be used with any supply in the range
12 to 20V, and RV1 should be adjusted so
that the quiescent voltage across R2 is
5V6, giving a drain current of 1mA. The
circuitgives an actual voltage gain of 0.95
between input and output.

Due to the potential divider action of
the RV1-R1 to R2 chain, a degree of
‘bootstrapping’ is applied to R3, increas-
ing its effective value by about 5 times.
The actual inputimpedance to the circuit
is thus approximately 10M shunted by
10pF, ie itis 10M at very low frequencies,
falling to 1M at about 16kHz, and to about
100k at 160kHz.

Figure 9 shows an alternative version
of the source follower circuit. In this case
gate offset biasing is used, so individual
component adjustment is not required.
Overall voltage gain is approximately
0.95. C2is a bootstrapping capacitor, and
raises the effective value of gate resistor
R3 by about 20 times. C2 can be omitted
from the design, if preferred.

With C2 removed from the circuit, the
input impedance of the design is about
2M2 shunted by 10pF. With C2 in place,
the input impedance is raised to about
44M shunted by 10pF. Alternative impe-
dance values can be obtained by chan-
ging the R3 value, up to 10M maximum.

Finally, Figure 10shows a hybrid (JFET
plus bipolar) version of the source
follower circuit which gives an input
impedance of about 500M shunted by
10pF. Here, offset biasing is applied via
the R1-R2 potential divider, asin the case
of Figure 9, but the R4 source resistor of
Figure 9 is replaced by the Tr2-R4
network. The Tr2-R4-R5-D1-D2 network
causes the Tr2 ‘'source load’ to act as a
constant-current generator that has a
very high output (collector) impedance
and causes Tr1to pass aquiescentdrain-
to-source current of about 1TmA.

Thus Tr1 is wired as a source follower,
and the collector of Tr2 serves as its
source load and appears as a very high
impedance. Because of the very high
effective value of this load, the JFET
gives a voltage gain of about 0.99. C2
passes a bootstrap signal from Tr1
source to the R1-R2 end of R3, and
because of the high voltage gain of the
circuit this bootstrap signal increases
the effective value of R3 by about 100
times, ie to 1000M. Thus the actual input
impedance of the circuit is equal to this
value shunted by the JFET's gate
impedance (about 1000M), and works out
at about 500M shunted by 10pF.

Note that if the high effective value of
source load (and thus the high input
impedance) of this circuit is to be
maintained, the output must either be
taken to external circuits via an additio-
nal emitter follower stage, as shown
dotted in the diagram, or must be taken
only to fairly high impedance loads.

Common source amplifiers

Figure 11shows the practical circuit of
a simple self-biasing common source
amplifier that can be used with any
supply in the range 12 to 20 volts. In use,
RV1 should be adjusted so that a
quiescent voltage of 5V6 is developed
across R3, indicating a drain current of
imA. Note that the RV1-R2 biasing
network is decoupled via C2.

The Figure 11 circuit gives a typical
voltage gain of about 21dB (= x12), and
has a frequency response that is flat
within 3dB from 15Hz to 250kHz. The
input impedance of the circuit is 2M2
shunted by 50pF. This comparatively high
value of shunt capacitance is due to
Miller feedback from drain to gate, which
effectively increases the value of the
JFET's internal gate-to-drain capaci-
tance in proportion to the voltage gain of
the amplifier, ie by x12 in this particular
case.

The Figure 11 circuit uses a variable
biasing component (RV1) which can be
adjusted to enable the circuit to accept,
with minimal distortion, strong input
signals that generate large output vol-
tage swings. In cases where only low-
level input signals are to be accepted
(such as in preamplifiers, etc), this
‘adjustable bias’ facility can be elimin-
ated and a fixed-bias network used in its
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place. Figures 12 and 13 show examples
of circuits of this type.

The Figure 12circuitis that of asimple
headphone amplifier, for use with
phones with an impedance of 1k0 or
greater. The circuit has an input impe-
dance of 2M2 and features an integral
volume control (RV1), and can be used
with any supply in the range 9to 18 volts.

The Figure 13 circuit is that of an add-
on preamplifier, and can be added to any
existing amplifier that provides a single-
ended supply in the range 9 to 18 volts.
The circuit provides a voltage gain in
excess of 20dB, has a bandwidth in
excess of 100kHz, and has an input
impedance of 2M2.

JFET common source amplifiers can,
when exceptional biasing accuracy is
required, be designed using either the
offset biasing technique or the constant
current biasing technique. Figures 14
and 15show circuits of these types. Note
here that the 'offset’ circuit of Figure 14
can be used with supply voltages in the
range 16 to 20 volts only, while the
‘hybrid’ circuit of Figure 15 can be used
with any supply inthe range 12to 20 volts.
In each case the circuit gives a voltage
gain of 21dB, has an input impedance of
2M2, and has a —3dB bandwidth that
extends from 15Hz to 250kHz.

dc voltmeters

Figure 16 shows how a JFET can be
used as the basis of a simple 3-range
electronic analogue voltmeter. giving a
basic sensitivity of 22M2 per volt. The
maximum full-scale voltage sensitivity is
0.5V, and input resistance is constant at
11.1 megohms on all ranges.

In Figure 16, R6-RV2 and R7 form a
potential divider across the 12 volt
supply,and cause 4V to appear across R7.
The top end of R7 is connected to the
‘ground’ of the circuit, which can be
regarded as the zero volts line, so the
bottom end of R7 is effectively at —4V and
the top of R6 is at +8V. Tr1 is wired as a
source follower with its gate taken to
ground via the R1 to R4 network, but the
source of Tr1 is connected to the —4V
line via source load R5, so the JFET is
effectively given offset gate biasing; and
its drain current is automatically set at
about TmA.

R6-RV2 and Tr1-R5 act as a Wheatstone
bridge network, and RV2 is adjusted so
that the bridge is balanced and zero
current flows inthe meterinthe absence
of an input voltage at Tr1 gate. Any
potential applied to Tr1 gate then causes
the bridge to go out of balance by an
amount proportional to the input voltage,
which can then be read directly on the
meter. R1 to R3 form a simple range
multiplier network, giving full-scale
deflection ranges of 0.5V, 5V and 50V.
Alternative networks can be used if
preferred, but close tolerance compo-
nents must be used if good accuracy is
required. R4 acts as a safety resistor, and

R4 880R
“AA- 9 1018V

<1 C4 10u

. R2
c2 247

‘7|T
mov

Fig 13 General purpose add-on preampilifier

prevents damage to Tr1 gate if excessive
input voltage is applied.

To use the Figure 16circuit, first adjust
RV2 so that the meter reads zero in the
absence of an input voltage, and then
connect an accurate 0.5V input and
adjust RV1 so that the meter reads

precisely full scale. Repeat these adjust- a

ments until consistent zero and full-
scale readings are obtained: the unit is
then ready for use.

In practice, this simple circuit tends to
drift with changes in temperature and
supply voltage, so fairly frequent
readjustment of the zero control is
required. Drift can be greatly reduced by
using a Zener-stabilised 12 volt supply.

A low-drift version of the JFET volt-
meter is shown in Figure 17. Here, Tr1
and Tr2 are wired as a differential
amplifier, so any drift occurring on one
side of the circuit is automatically
countered by a similar drift on the other
side, and very good stability is obtained.
The circuit works on the ‘bridge’ princi-
ple, with Tr1-R5 forming one arm of the
bridge and Tr2-R6 forming the other.

It should be noted in this circuit that
Tr1 and Tr2 should, ideally, be amatched

Fig 16 Simple 3-range dc voitmeter
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Fig 14 Common source amplifier with offset
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Fig 15 ‘Hybrid' common source amplifier

pair of JFETs, with their lpgg values
matched within 10%. The circuit can be
used with any supply in the range 12 to
18V, and the setting up procedure is
similar to that of Figure 16.

Miscellaneous circuits

To conclude this edition of Data File,
Figures 18to 21 show miscellaneous of
useful JFET application circuits.

sSw2

Fig 17 Low-drift 3-range dc voitmeter
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Fig 18 VLF astable muitivibrator

The Figure 18 circuit is that of a very
low frequency (VLF) astable or ‘free-
running' multivibrator which generates a
squarewave output. The on and off
periods of the circuit are controlied by
the C1-R4 and C2-R3 time constants.
Because of the ultra-high input impe-
dances of the JFETs, the ‘R’ parts of
these time constants can be very large,
enabling very long cycling periods to be
obtained while using fairly low values of
‘C'. With the component values shown,
the circuit cycles at a rate of once per 20
seconds, ieatafrequency of 0.05Hz. Note
that ‘start’ button 81 must be held closed
for at least one second to initiate the
astable action, so this circuit should be
regarded as an ‘experimental’ design.

Figure 19shows, in basic form, how an
n-channel JFET can be used in conjunc-
tion with a 741 op-amp to make a voltage-
controlled amplifier/attenuator. Here,
the op-amp is wired as an inverting

b

Start

-V ™
2N3819

Controt
voltage

Fig 19 Voltage controlled amplifier/attenuator

amplifier, with its gain .determined
mainly by the R2/R3 ratio, and the JFET is
used as avoltage-controlled resistor that
(in conjunction with R1) can attenuate
the input signal to the amplifier.

The action of the Figure 19 circuit is
such that when a large negative contro}
voltage is fed to the JFET gate, the JFET
acts like a near-infinite resistance, and
causes no signal attenuation, so the
circuit gives high overall gain. When, on
the other hand, the gate bias is reduced
to zero, the JFET acts like a resistance of
only a few hundred ohms, so the input
signal is heavily attenuated and the
circuit gives an overall signal loss.
Intermediate values of signal attenua-
tion and overall gain or loss can be
obtained by varying the control voltage.

Figure 20 shows how the above
‘voltage-controlled attenuator’ techni-
que can be used to make a ‘constant-
volume’ amplifier which produces an
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Fig 21 dc-to-ac converter or ‘chopper’ circuit

v

output signal level change of only 7.5dB
when the input signal level is varied over
a 40dB range (from 3mV to 300mV rms).
Thecircuitcanacceptinputsignal levels
up to a maximum of 500mV rms.

In Figure 20, JFET Tr1 and R4 are wired
in series to form a voltage-controlled
attenuator that controls the input signal
level to common emitter amplifier Tr2,
which has its output signals buffered by
emitter follower Tr3. Part of the Tr3
outputsignal is used to generate (via C5-
R9-D1-D2-C4-R5) a dc control signal that
is fed to the gate of JFET Tri, thus
forming a dc negative feedback loop that
automatically adjusts the overall voltage
gain so that the output signal level tends
to remain constant as the input signal
level is varied.

The whys and wherefores

The circuit action is as follows. When a
very smallsignal is applied to the input of
the Figure 20 circuit, the output at Tr3
emitter is relatively small, so negligible
negative bias is developed and fed to Tr1
gate. Under this condition Tr1 appears as
a low resistance, so very little attenua-
tion occurs in Tr1-R4, and almost the full
input signal is applied to Tr2 base. When,
however, a large input signal is applied,
the Tr3 output signal tends to be large, so
a large negative bias is developed and
fed to Tr1 gate. Under this condition Tr1
appears as a large resistance, so con-
siderable attenuation occurs in Tr1-R4,
and only a small part of the input signal is
applied to Tr2 base. Because of dc
negative feedback, the output level stays
fairly constant over a wide range of input
signal levels. This characteristic is
useful in tape recorders, intercom cir-
cuits, telephone amplifiers, etc.

And finally, a chopper

Finally, to complete this edition of Data
File, Figure 21 shows how a JFET can be
used to make a dc-to-ac converter or
‘chopper’ circuit, which produces an ac
squarewave output with a peak ampli-
tude equal to that of the dc input signal.
In this circuit, Tr1 acts like an electronic
‘switch’ thatis wired inseries with R1 and
is repeatedly switched on and off at a
1kHz rate via the Tr2-Tr3 astable circuit,
thus providing the dc-to-ac conversion.

Note in the Figure 21 circuit that the
gate-drive signal amplitude to Tr1 can be
varied via RV1. If too large a signal is fed
to Tr1 gate its gate-to-source junction
starts to avalanche, causing a small
‘spike’ voltage to break through the
drain, thus causing a small output signal
to occur even when no dc input is
connected. To prevent this, the circuit
must be set up by connecting a dc input
tothecircuitand then adjusting RV1 until
the amplitude of the output just starts to
decrease. When set up in this way
avalanching does not occur, and the
circuit can be used to chop voltages as
low as a fraction of a millivolt.
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TOP LOADING STEREO CASSETTE MODULES

Limited quantity of brand new stereo cassette units, as used in hiti music

. n i
This month we feature some fantastic centres elc. All have auto siop.

\ bcr?nms. Our standard range of
professional quality kits end cassette
e decks is still expanding, along with
new lines in Video heads and powser
supplies. Our FREE list gives details
of these and many other lines.

ALL BARGAIN ITEMS INCLUDE VAT & POST.

LED DISPLAY DIGITAL

ELECTRONIC CLOCK MODULE

Electronic clock module with MOS LSI circuit, 4-digit 0.5" LEO
display, power supply and other components on a single PCB. Only
needs a transformer and switches to construct a complete
pretested digital clock/timer for many applications. Suitable for 50
or 60 Hz mains i Oirect (r drive
eliminates RF interference.

Supplied complete with 240v mains transformer and wiring
diagram/data. Order as SOL144 Alarm Clock Module .... ... £6.85

CRYSTAL DISPLAY WATCH MODULE
With LCD display, 2 pieces of Polarising material, backlight diffuser,
micro lamp, precision crystal, trimmer, battery contacts and open
microcircuit. L .

Deck 858B. R/P circuits, 12vDC motor, 3-digit counter. £29.32
Mm 811C. As above but with Oolby noise reduction. Fully
wired with twin VU mater, ievel controls, pilot tights and DIN

socket. ... . . 5
Oeck type 828A. Deck mechanism only as used in both above.
produced by one of Japan's top manufacturers. Fitted high quality
stereo R/P head and Ferrite erase. 12v DC electronically goz:;ngg

PLESSEY MAINS INTERFERENCE SUPPRESSORS
Filter unit for mains borne interference. Max current 1.5A. Our
ly £2.2

Price, brand new. onl 7 motor . .. .

Same item, store soiled. .only£1.61 Cassette Door to fitany above.. =g ... 4.
111D. Complete with Or nd play

10W POWER AMPLIFIER MODULE electronics, 3-digit counter. ACdrive motor and cassette door
Mullard LP1173 Amplifier module. Needs 24v OC Supply 1o give 10 €21.73
watts into 4 ohm . Slize 112x Ci with heat
i " COMPLETE STEREO TUNER MODULE
sink.... Only £2-40 withOata 3 gang LW/MW/FM Sterec Tuner fully assembled on PCB

165x85mm Supplied with Ferrite Rod Aerial, sterec LEQ and band
switch tully wired. 12vDC Sugpl{. TU560—Tuner..... Price Only £7.99
Orive accessories with 2knobs, tuning drum, window and scaletz

Special price for both items boughttogether. ... .£9.70

ALPS FF317U FM FRONT
Beautitul, precision made High Quality vaniable capacitor tuned FM
Front End with Oual-gate MosFet. Covers full FM range of 87 to
109MHz. 12vsupply...... .....ONLY £8.18 Circuitif required 35p

CAR RADIO FM IF AND STEREQ DECODER

CLOCK/TIMERFREQUENCY/METER PARTS

Special offer ot the tabulous MSM5524 clock, timer and frequency
meter chip. MSL2318 prescaler chip and 6LT09 5-Digit fluorescent
display. These are the 3 primary components for a complete timin
and frequency display system covering the iong, medium, short an
FM wavebam!s. Total cost of these parts is normally over £25. OUR
SPECIAL OFFERPRICE ONLY

INF230 Data on MSM5524 and

INF260 Application Circui
Crystal 3276.8 KHz

£2.1

HIGH QUALITY REPLACEMENT
CASSETTE HEADS
y

f - et
. =
Do your tapes lack treble? A worn head could be the problem.
Fitting one of our replacement heads couid restore performance
to better than new! Standard mountings make fitting easy and
our TC1 Test Cassette helps you set the azimuth spot-on. We are
the actuai importers which means you get the benefit of iower
prices for primae parts. Compare us with other suppliers and seel
The following is a list of our most popular heads. alf are suitable
for use on Dolby machines and are ex-stock.

HC20 Permailoy Stereo Head. This is the standard head fitted as
original equipment on most decks .. .. B £5.11
HM90 High Beta Permelloy Head. A hard-wea
formance head with metal capability

HS16 Sendust Alloy Super Head. the best head we can find.
Longer life than Permalloy, higher cutput than Ferrite, fantastic
frequency response E . Y
HQ551 4-Track Head for auto-reverse or quadrophonic use. Full
specification record and playback head ........................ ...£9.73
Please consult our list for technical data on these and other
Special Purpose Heads.

MA481 Latest version Oouble Mono (2/2) Record/Piay head.
Replaces R484 e PP —
SM166 Standard Mounting 2/2 Erase head. Compatible with
above or HQ551 4 Track head. ... £5.90

. hugher per-
.£8.06

H524 Standard Erase Head. Semi double gap, high effi-
ciency E o - TTRE - XD ... ... 8150
H561 Metal Tape Erase Head. Fulldoublegap  ........... £4.90

HART TRIPLE-PURPOSE TEST
CASSETTETC1

One inexpensive test cassette enables you to set up VU level.
head azimuth and tape speed. Invaluable when fitting new
heads. Only £4.66 plus VAT and 50p postage.

Tape Head Do-nu?netisev. Handy size mains operated unit
prevents build up of residual head magnetisation causing noise
on playback.. . .

Curved Pole Type for inaccessibie heads £4.85

INFRA-RED SENSOR FOR QARAGE DOORS
Specially des:gr‘ed to be easily fitted !q most garage doors by
simpl drillinga 2" hote. Body length is 174" and the device is end
sensitive, a 450mm length of twin screened lead is ready fitted.
Easity ada%!ed for many other remote control applications,
Orderas SOL146IRP [ Only
Suitable IRemitting LEO {SOL147) ... s

MANNS SWITCH W"!'WSOLBI, OID
CONTROLLED
As used on remote controlied TVs thisswitch hasthenormal 2mains
poles plus an auxiliary pote forthe 12v solencid supply. Suitableas a

replacement part in Decca 100series sets or for ang remote controf
application. Normal price £3.70. OUR SPECIAL OFFERPRICE £1 850

24hr SALES LINE
(0691) 652894

Send tor your Iree copy of our LISTS. Overseas please send 2
IRCs to cover surface Post or 5 1RCs for Airmail.
Plaase add part cost of post, packing and insurance as follows:

INLAND OVERSEAS
8’2‘“ g?ow fggs* 5?9 Please send sufficient to cover
rders to 1
Orders over £50 — £1.50 Surface or Air Post as
required

- R N B ar C R g o
Miniature PCB with 10.7MHz ceramic filters, 2-transformer ratio
detector. AX010 noise suppression IC and TCA4500A advanced
stereo decoder tC. Only needs front end to make FM tuner or car
radio. Complete with circuit. Incredible value at. ..Only£1.99

A .

ALL PRICES EXCLUDE VAT

Personal callers are always very welcome but
UNLESS STATED

please note that we are closed all day Saturday

The RX-4 Multimode receive program for

SSTV = RTTY — AMTOR - CW
Text and picture store for instant recall, save and printer dump. Frequency
scale and fine-tune adjustment for easy, accurate tuning and a long list of other
top features.
For SPECTRUM (not 16k), BBC-B , CBM64 , VIC20 (+ at least 8k). Tape £25 .

RTTY and CW TRANSCEIVE
Split-screen, type-ahead, 26 saveable memories. auto CR/LF, autotrack CW to
250 wpm, QSO review and lots more.
For BBC-B , CBM64 , VIC20 (+ at least 8k). Tape £20 .
A CW-only version is availabie for SPECTRUM {no QSO review). Tape £12 .
Neither of these programs need any expensive hardware .
SPECTRUM versions need no hardware at all. The others use the same simple
interface — kit £5, ready-made £20 inc all connections (state rig if transceive).
They can also use a TU for RTTY and CW.
We have lots of other programs, too. See November's advert,
Any BBC-B, CBM864, VIC20 program on disk at £2 extra . BBC: state 40/80 tk.

Prices include VAT and p&p by return 1st Class inland, airmail overseas.
Channet Islands, Eire, BFPO Europe deduct 13%.

(] technical software N

Fron , Upper Llandwrog , Caemarfon , Gwynedd LL54 7RF . Tel 0286 881886
HIGH RELIABILITY

FREQUENCY COUNTERS

The brand new Meteor series of 8-digit Frequency‘ Counters offer the lowest cost professional performance available anywhere.

- Edwardschild Limited

ELECTRONICS SERVICES

Design and development

* PCB design and layout

* Conventional PCB prototyping
* Graphics

* Manufacturing

28 Shenfield Crescent, Shenfield, Essex CM15 8BN

Enquiries ® (0277) 216433

HIGH PERFORMANCE

* Measuring typically 2Hz — 1.2GHz * Low Pass Filter — =

*  Sensitivity <50mV at 1GHz * Battery or Mains o e

* Setability 0.5ppm * Factory Calibrated

* High Accuracy * 1-Year Guarantee X ‘
* 3 Gate Times * 0.5" easy to read LED Display [Famy [T e) 3 ]
PRICES (Inc. adaptor/charger, P & P and VAT) NOW AVAILABLE ! }:‘ J ;‘ ‘ f
METEOR 100 (100MHz)  £117.30 WITH t——iccha g

METEOR 600 (600MHz)  £148.35 T.C.X.0. OPTION - PR ‘
METEQR 1000 {1GHz) £204.70 lHustrated colour brochure with technical specification and prices available on reques{.

Designed and BLACK STAR LTD, 4 Stephenson Road, St.lves,

Manufactured in [IGTE S 7Td  Huntingdon, Cambs. PE17 4WJ, England
Britain Tel: (0480) 62440 Telex: 32762 :
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PACKET RADIO

R JRedding G3VMR outlines the features
of the Tucson Terminal Node Controller
and offers some thoughts on packet

operation in the UK

he buzz word in data transmission

several years ago was ‘packet’, and it
has now invaded amateur radio. Clearly it
opens up immense possibilities in data
communication, and in order to under-
stand and attempt to develop them we
must be clear what it is and where it has
come from.

There is no better way than hands-on
experience, so this article describes the
features of a terminal node controller
and recent experience with it. The main
conclusion is that it undoubtedly has
some most interesting facilities: but is it
really a new mode or just a clue to other
ways of using data on radio?

What is packet operation?

If a single channel, be it a pair of wires
or a radio frequency, is shared by a
number of users, we must make arrange-
ments so that one does not corrupt the
signal of another. One method that is
particularly suitable for data transmis-
sion is to speed up the information and
then send it in very short bursts. This
means that many users can be accommo-
dated before the chances of clashes are
great.

If each burst includes information
about ‘from’ and ‘to’ and a check system
to prove that it is intact, then the
receiving end can ask for repeats of any
doubtful or‘failed’ packets and assemble
the message, and neither keyboard
operator need be aware of what is
happening!

The advantages of this will be obvious
to any amateur who has operated RTTY
or other forms of siow data. By reducing
the air time the chances of clashing with
another station or of atmospheric inter-
ference are reduced. Nothing is dis-
played uniessitchecks outwith what was
sent. The theme of error detection and
‘repeat until correct’ is already known in
AMTOR, but packet goes much further
because each small segment has a ‘from’
and ‘'to’ address. This means that, subject
to licensing permission,
could find its way via intermediate
stations and repeaters and appear in a
fully confirmed form at a destination for
which a direct path is not possible.

The ‘terminal node controller
described below does ali this, and it
came into being as follows.

a message

The Canadians have one:of the first
authorities to permit the use of ASCIl
code instead of the earlier Murray and
Baudot codes on radio, and this led to an
upsurge of activity, particularly in the
Vancouver Amateur Digital Communica-
tions Group. A similar group became
active in Tucson, Arizona, and these
formed a club and later a commercial
organisation to promote the activity, the
Tucson Amateur Packet Radio Corpora-
tion. This is a non-profit research and
development corporation which keeps a
register of interested parties, and cur-
rently has a membership of 1,000 world-
wide.

They designed and prototyped a termi-
nal node controller and made this
available in a kit (and later a boxed form)
which is now being commercially used,
and Heathkit are now marketing a kit
version.

The TAPR TNC-1 kit

A number of boards and the ROMs for
the processor were obtained by G4NNS
and the remaining chips were obtained
locally. This proved to be rather expen-
sive because some of the chips are rare
ones, and the supplier had a minimum
order charge. The instruction book is a
magnificent loose-leaf binder nearly
three inches thick which goes into great
detail on the design, background and
instructions for assembling and testing
the board and operating it on both the
Tucson and the Vancouver packet sys-
tems. These are based on amateur
versions of the protocol X25 for PTSN
packet switching and use the same ‘high
level data link control’ (HDLC) chip
WD 1933,

A 6809 is the central processor, with
ample read-only and user memory and
with protocol storage on aNOVRAM. The
facilities are most comprehensive, and
there are many short cuts which greatly
simplify the procedure - once it is
understood.

The TNC-1 is extremely versatile. One
can use virtually any terminal from a
teletype upwards at any input speed up
to 19,600 baud, and any radio transceiver.
The rate of transmission is 1200 baud
using Bell 202 tones and there is an in-
builtmodem for this purpose with its own
calibration and test facilities. Even this

can be altered to other frequencies and
shifts, and provision is made for the easy
connection of an external modem if that
is available.

Although the complexity of the unit is
almost frightening, the operation can be
extremely simple because of the stored
intelligence. Essentially it takes in data
from any machine in ASCIf form at any
rate, stores that in a memory, arranges it
in packets together with the necessary
addresses and control information and
transmits each packet, then waits for an
acknowledgement before proceeding to
another.

Incoming info

The incoming packets are treated in
the inverse way and the TNC is virtually
‘transparent’, apart from a delay and the
fact that the sound of the transmission
and its display as characters is not
coincident, particularly if packets have
to be repeated. Details of one’s callsign,
baud rate, requirements or word lengths,
screen lengths, number of nulls and so
on are all set up in advance and stored
withinthe TNCina NOVRAM, even to the
extent of characterising the switching
delay to suit the transmitter or a
repeater’'s announcement.

Automatic callsign generation in CW
and ‘beacon’ announcements are also
builtin, butcan be disabled easily,andso
is a monitor system by which one can
choose what callsigns are to be moni-
tored. in all, some fifty options can be set
or left at default.

However, the speed of communication
is very slow —about the same as asimple
QSO with a Morse key. The system
spends most of its time waiting and
listening. The data content of a packetis
not more than 100 characters.

A conversation requires discipline -
one must wait for some signal that one
man hasfinished before typinginareply,
otherwise the conversation gets con-
fused. No doubt solutions to this will
arise out ot practice. The transmission of
a previously prepared file is possible, of
course, but here again the data will be
broken into very small segments and no

The author on the job
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doubt there is an optimum length for the
packet which is different on radio from
telephone practice.

UK competition

There is strong competition in the UK
to this Canadian and American develop-
ment in the form of the BBC computer,
because this versatile machine has an
output port intended for cassette recor-
ding which is usable as modem tones. In
practice the tones are 1200 and 2400Hz
instead of the conventional 1200 and
2200Hz used on telephone systems.
Whilst there is a suggestion that the
harmonic relationship which is advan-
tageous for magnetic recording causes
problems in radio transmission, there is
no doubt that these tones can be used as
a radio modem.

Software can be written to provide the
necessary ‘packeting’ and perhaps a
form of error correction. Thus there is
the possibility of making a packet system
without the expense of a hardware
terminal node controller. This approach
is very economical. A number of articles
have described programs and made
software available to amateurs so that at
present the bulk of packet exchange in
the UK is by this means. Usually the
operating rate is 300 baud — slower than
the 1200 recommended by the ARRL and
agreed iniernationally — but this is
determined by the fact that the software
uses Basic and consequently the proces-
sor would be too hard-put to operate at
the higher rate.

in some versions of ‘BBC packet’ the
screen is split to show clearly what
messages have been received and which
ones are waiting, so as to permit typing
ahead. A mixture of systems will be heard
most evenings on the allocated data
channel of 144.675MHz, but not hearing
each other.

So, to summarise, the American
evolved packet system based on
telephone line practice works well, and
hardware is available to suit any existing
equipment, but at a cost. Currently the
original TNC-1 is about £400 in the UK,
but TAPR have recently announced they

are going into production of a TNC-2
using a Z80 chip and the benefit of
experience to produce a unit at $185
complete.

This, however, is still considerably
more to pay than the cost of a program (if
you have a BBC computer) to produce
something very close, with distinctly
more compatible stations within range,
particularly on 2 metres. Against this,
both systems are no faster than simple
Morse for communicating one-to-one,
and surely there must be better uses of
data transmission than this.

| am convinced that we should be
dumping prepared files at high speed
into the ether. The opportunity exists to
offer lectures, newsletters and up to the
moment data by means of high speed
data output for receipt by anybody who is
interested, for response if theyfeel like it
by other means if they cannot transmit,
even if this smacks of broadcasting.

In a nutshell, the great advantage of
packet is that it gives completely error-
free transmission, be it at the expense of
speed and the need for an answering
return signal. Where two keyboards are
connected this is fine, because the
operators need not be aware of what
happens in between. Is this really
applicable to amateur radio? Does the
odd error really matter? Perhaps con-
versation is better if we sometimes query
something rather than taking everything
sentas gospel! Of course, itis adifferent
matter if we are dealing with vital
statistics, but commercial communica-
tions seem to be well catered for
elsewhere.

The missing link

What seems to be missing is a fast and
easy method of communicating thoughts
and ideas in bulk for later examination
‘off-line’. | think this requires the
transmission of a burst of data, but in a
more or less conversational vein in
which the odd spelling mistake and
misuse of words is of noimportance. This
is where data has not yet had much trial.

For example, | have transmitted a draft
of this article to a number of interested

amateurs for comment. Using 1200 baud
it takes less than one minute. To see this
appearing as it is sent directly on a
printer at a distance is quite impressive,
but well within the scope of an ordinary
VHF radio. If the data goes into the
memory of a computer, it does not have
to be printed or even read - one can just
search and see what has been said about
one’s pet topic, and whose callsigns are
mentioned etc. ..

If the RSGB put out a few minutes of
data occasionally, giving the new call-
signs and their owners, we could each
have an up to the minute callbook on-line
at our fingertips.

So | am not entirely sold on this
American import. But we must watch it
because they have one stage further in
what is called 'softcasting’. This is the
sending of high speed data by local FM
radio broadcast stations in the off-peak
hours. Perhaps the local FM radio
stations in the UK would like to dowhatis
informally happening on amateur radio
now and call it ‘landcasting’, ie Local
Area News in Data broadCASTING.

@ Hitachi Oscilloscope

g the highest quality
the most competitive prices

Hitachi Oscilloscopes provide the quality and performance that you'd
expect from such a famous name, with a newly-extended 14 model range
that represents the best value for money available anywhere.

V-212/222 20MHz Dual Trace V-650 60MHz Dual Timebase
V-223 20MHz Sweep Delay V-1050 100MHz Quad Trace
(illustrated) V-1070  100MHz Four Channel
V-209 20MHz Mini-Portable V-1100 100MHz DMM/Counter
V-422 40MHz Dual Trace V-134 10MHz Tube Storage
V-423 40MHz Sweep Delay VC-6015 10MHz Digital Storage
V-509 50MH:z Mini-Portable VC-6041 40MHz Digital Storage

Prices start at £299 plus vat (20MHz dual trace) including a 2yr. warranty.
We hold the range in stock for immediate delivery.

For colour brochure giving specifications and prices ring (0480) 63570
Thurlby-Reltech, 46 High Street. Solihull, W.Midlands. B91 3TB.

from £299

+ VAT
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AUDIO MODULES AT THE LOWEST PRICES [l JOIN UP WITH LITESOLD

Professional Soldering Equipment at Special Mail- Order Prices.

Now Distributed by Riscomp
POWER AMPLIFIERS PRE-AMPLIFIERS & MIXERS

AL 1030~ Low costgeneral purpose 10W/8ohm PA 207 - A quality stereo pre-amplifier and tone
module, supply voltage range 18.30V control unit suitable for driving any of the above

amplifiers. Operates from a supply rail of 40-70V.
* £3.85 + VAT

AL 1540 - At 15W/8ohm medium power module
incorporating over-load protection. Operating
voltage range 20-40V ¥

% £4.15 + VAT

AL 2350— Compact 25W/8ohm module for
domestic applications with a distortion tigure of
-06%. operating volage 28.50V.

proportional electronic temperature
control inside the handle. Adjustable

280° to 400°C. Burn-proof 3-wire

mains lead. Fitted 3.2mm Long-Life

bit. 1.6, 2.4 and 4.7mm available. 240v a.c.

EC50 Mains Electronic Iron.

L ——

Features spike-free, solid state

SK18 Soldenng Kit. £15.60
Build or repair any electronic project.
LC18 240v 18w iron with 3.2, 2.4,
and 1.6mm bits. Pack of 18 swg
flux-cored 60/40 solder. Tweezers.

3 soldering aids. Reel of De-Solder
braid. In PVC presentation wallet.

ADAMIN Miniature Iron. £6.27  nylon handle with finger grip.
gﬁm Interchangeable bits available 1.2,
1.6, 2.4, 3.4 and 4.7mm. Fitted with

Possibly smallest mains iron in the 2.4mm. 240v 12w (12v available}.

world. Ideal for fine work. Slim Presentation wallet.
‘L’ Series Lightweight lrons. 12w £6.26 e
High efficiency irons for all g wmeld

£13.95 + VAT

MM 100 - 3 input mixer featuring individual level
controts, master volume, treble & base controls,
with inputs for microphone, magnetic pick-up
andtape or second pick-up (selectable) Operates
from 45-70V

£4.05 + VAT £12.40 + VAT

AL B070-Top class 50W/8ohm module withself-
contained het sink and built-in protection
circuitry, producesreally 1stclasssound with a
distortion level at anincredible .02%.

MM TOG - As MM 100 except inputs are for 2
guitar + microphone £12.40 + VAT

AL12880~A rugged top of the range modute
providing output powers of up to 125W into dohms.

POWER SUPPLY

SPM90/45/55/65 - A stabiliser module available
n 3 voltages, 45 55 & 65V providing a stabilised
output of up to 2A and providing a superior
performance especially with the higher power
audio modules. (Requues an  appropriate
transformer + reservoir capacitor)

£1050 + VAT

electronic hobby work. Non-roll
handles with finger guards.

Stainless steel element shafts. Screw-
connected elements. Slip-on bits
available from 1.6 to 4.7mm. LA12

18w £6.30

model, 12w, 24mm bit. LC 18 Model,
18w, 3.2mm bit. 240v Std - 12v
available. Presentation wallet.

Soldering Iron Desagned specially for LITESOLD irons.

which employs 4 heavy duty outputtransistorsto

Order by post, order by ’phone

Ada15%V.A.T. to allpices designs, machined from special =D Copper UL
K.orders add 75p post & paking Tel: (084 44) 6326 copper alloy, with Inconel retaining = - £156
R A T T ; u"rrED ’ rings. Two types ~ Chromium plated  Adamin 12 and
with copper face {for economy and LA12 e=—-= B87p £1.54

ensurea

Currentlyused in disco units. public address.
systems, juke boxes and evendomestic Hi-Fi.

stable and reliable performance.

‘i’j&*

£6.85 + VAT

£14.70 + VAT

— No 5 stand for EC50 iron No 4 stand
‘:g' . ‘ All modules supplied with a ‘ Spring/Top for ADAMIN miniature Iron No 3 stand
: comprehensive Data Sheet. only,£1.34 and LC18 Irons Al same price

51 POPPY ROAD,

Dept 33 L
= RISCOMP ;ﬁg«fsssmsaonouen

7® |deal for limited space operation

NEW navy speciAL

BASE STATION COMPACT
" DIPOLE FOR 10, 15, 20 & 40m.

New Bands Available Shortly.

* Each unit matched for 50 ohm
feed impedance

* Fits directly to 14" diameter
mast

4 = maximum overall length 3m.
| % May be used without ATU.
* Multi-band arrays require only

Price per band: £29.99
inc post & packing
Please specify band(s) required.

GLENSTAR ELECTRICAL MOTOR

! DISTRIBUTORS LTD

. Newton Road, Henley-on-Thames,
Oxon RG9 1HQ. e

‘Henley (0491) 576591 i

44

Heavy, solid-plastic base with non-slip pads.
Won't tip over, holds iron safely. With wiping
sponge and location for spare (hot) bits.

Stands. ’

Replacement Bits
For all above irons, Non-stick

ease of use) and Iron plated with

Pre-tinned face {Long Life). State tip
size.iron and type.

L8 o—=—=— 97p £1.69

BRADEWICK De-Solder Braid.

£1.10 per Reel

For simple, safe and effective
de-soldering of all types of joint,
using a standard soldering iron.
Handy colour-coded packs of 1.5
metres in 3 widths: Yellow — 1.5mm,
Green — 2mm, Blue — 3mm.

De-Solder Pumps. £6.64

High Quality version of increasingly . =

popular type of tool. Precision made
anodised aluminium body, plunger
guard and high-seal piston. Easy

thumb operation. Automatic solder
ejection. Conductive PTFE nozzle —
no static problems.

tools. Swivel-
Fitted plastic
- screwdr,
> 227
305

Top quality Japanese metric hardened and tempered

1510 2.5mm £2.84
228 set 20 piece combination:
5 open, 5 skt spanners, 2 crosspoint, 3 hex
and 3 plain drivers, scriber, handle/holder £5.06

top chrome plated brass handles.
cases. 113 set — 6 miniature

ivers 0.9 to 3.5mm £2.84

set 5 socket spanners 3 to Smm £2.96
s8t 2 crosspoint and 3 hex wrenches

Microcutters. £4.05 Light weight hardened and

precision groun&. Flush cutting. Screw joint, return
spring, cushion-grip handles. Safety wire-retaining clip.

one feeder. Soldering Aids. Setof 3 £4.20
, N———f—— — y————  Scraper/Knife, Hook/Probe,
:Ez Brush/Fork. 3 useful double-ended

aids to soldering/desoldering/
assembly In piastic wallet.

Writes like
colours, on
wallets, bags,

models ,

transformer — totally safe Supplied wit

SEND FOR OUR ORDER FORM TODAY ,
AND JOIN UP WITH THE PROFESSIONALS &/

b Il' U l

ADAMIN Electric Stylus. £14.85

. Operates at 4.5v from its own plug/

a ballpoint in Gold, Silver, Copper or 6
card, plastics, Ieather etc. Personalise
s, albums, books,

h coloured foils.

'u.; ll
DYDDN CRO 2DN. 01 689 0574
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efore starting the description of this

frequency converter | would like to
thank my colleague at BBC Television,
Mr P C Vince. He gave me the idea on
which it is based and convinced me that
in theory it would work.

Any system for generating the subcar-
rier and sync pulses required for PALTV
transmission comes up against the
problem of the PAL equation, which
states:

9
fsubcamer . (567 ot

2 4 ) X fiine + 25¢/s

Conventional methods of locking the
subcarrier frequency to line frequency
may require complex filtering and mod-
ulation processes to get round the 25c/s
offset.

The system described in this article is
quite straightforward to construct, very
reliable, and easily set up using dual-
channel oscilloscope. The idea could
also be applied to changing other
frequencies in some cases, as will be
described later.

The idea is shown diagramatically in
Figure 1. A sinewave of frequency f;, is
applied to a delay line terminated in Ry .
The line has a delay of one cycle of f,
and is tapped evenly for at least 4 taps. If
the taps are selected by a continuously
rotating switch, the output of the switch
will be the input waveform either
stretched or compressed in time, depen-
ding upon the direction the switch is
rotating. The idea that a sinewave which
is constantly changing in phase is the
same as asinewave of another frequency
may be slightly difficult to grasp, but it
works.

It will take 8 cycles of f, to step the
switch through 8 taps and thus 360° of f;, .
Hence with a clockwise rotation of the
switch, ‘

8

If f, = 200c¢/s, four = fin — 25c/s. Of
course, the simple scheme shown in
Figure 1 would result in definite phase
jumps ~ 45° with the 8 taps shown. With
jumps of more than 90° the waveform will
no longer be consistent, which is why
there must be at least 4 taps on the delay
line.

To achieve a smooth continuous
sinewave output with the simple scheme
of Figure 1, an infinite number of taps
would be necessary. The alternative that
| have adopted, however, is outlined in
Figure 2. Here the taps are setected by
two switches driven by anti-phase
squarewaves and the outputs of the
switches are fed to a pair of modulating
amplifiers. The modulators have bal-
anced inputs and are fed with the same
modulating triangle wave in such a way
as to achieve opposing results.

The modulating amplifiers constantly
mix linearly between the two switch
O/Ps. The modulation depth is virtually
100%, and when one output is 100% on,

fout = fin —

FREQUENCY

CONVERTER

for mathematical PAL

Impressed by Pete Carliell’s SPG in the
October issue? course you were!). Then

feast your eyes on his second project . . .

Delay line

1| 2 3] «f s| o 7| s

drive {©

Fig 1 The basic idea
the other switch wili be changing over to
the next tap. The outputs of the switches
leapfrog each other by 45° and the final
output is a smooth, constant change in
phase.

The resultant sinewave signal can be
amplified and divided by 1135 to make
Yax line frequency. When aPLL is added,
as in Figure 3, an SPG can be mathema-
tically locked to subcarrier frequency.
My SPG can run froma1.25MHz drive and
so a CMOS 4046 PLL is ideal. An LF/4
'squarewave is so easy to obtain that any
SPG could be used even if the conver-
ter's PLL has to be changed (the
maximum oscillator frequency of a 4046
PLL is typically 1.5MHz).

It must be admitted that the +1135
stage is actually a ~1134. The configura-
tion of counter and AND gate in CMOS
clocked at 4,433,593.75Hz results in one
clock edge being missed before the
reset pulse has ended. The amplifier

~driving this stage is very simple but must

be a 4011UB type.
The prototype was builton a Vero 'VQ’

Delay line

1

l'l—
A4
—

Switch
drive
A

=1L
|

Ck

Teiangle

)
~N

Fig 2 improvements for a smooth output

board of approximately 6 x 3 inches, but
this ledtoavery cramped unit. An area of
roughly twice the above is recom-
mended and a suitable layout is shownin
Figure 4.

Prospective constructors shouid not
be daunted by the delay line. A 5§ inch
length of Yainch diameter nylon spindle
is pierced by a 0.8mm PC drill every
einch starting Yainch from one end (this
is the only difficult part) and wire-wrap or
other long pins inserted. The pins

Details of the delay line

Solder

Nylon rod
—— Circuit board
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FREQUENCY CONVERTER
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Fig 3 The addition of a PLL to lock an SPG to the subcarrier

support the line and form tap connec-
tions for 24swg enamelled wire close-
wound in 14 turns between each one.
Eight 750pF and two 360pF polystyrene
capacitors(one ateach end), all returned
to acommon ground, complete the line.

The modulators used were MC1496G
with 10-lead bases, although 14-pin DIL
packages are available. All other ICs
were mounted in holders.

Alignment

Apply a1 volt subcarrier input. Monitor
the level at the input of the delay line TP2
and adjust RV1 for 0.6 volts (the level will
be modulated by the system’s switching
action).

Trigger the oscilloscope from TP10
(IC8 pin 11) at 5ms/div and monitor TP3
(IC8 pin 10). Adjust RV2 for the minimum
variation of signal amplitude with switch-

Deley Tine J

Dlvz
Pin10 Q

k75 o THHE
HHH g BH

Fig 4 Layout and test po:nrs (not to scale)

QITEs) On

ing. RV2 will have much more effect on
TP3 than TP4. The residual variation of
signal amplitude will be about 20%.

Still using TP10 as the trigger source,
display 2 cycles of the triangle wave at
TP9 and set this to 0.4V with RV3. Check
for a dc of half supply voltage at this
point. Now monitor dual-channel 1C11
pin9and IC12pin9.SetRV4and RV5 fully
clockwise, then back off to obtain the
sort of trace illustrated:

e e e
BB - 2 T ot

MPI1501

3.25 inch slim line flexible disc drive,
complete with manual. 40 track double
density 250K in coding method - FM,
MFM, M?FM. Sizes: height 43mm, width
147mm, length 190mm, weight 1 kilo.
Power Supply - +12 volts 1 amp +5

volts .6 amp.

These brand new units come
guaranteed for 90 days, price includes
VAT & Postage..........ccccoveevveeenn... £69.00

Please place your orders early as
stocks are limited

SAMSONS ELECTRONICS
9-10 Chapel Street,
Marylebone, London NW1

Barclay & Access orders taken by phone

Tel: 01-262 5125 p-y

SPG UPDATE

While we were in the pub (oops!) an error crept
into Figure 1 of Pete Carliell's article, TV
Synchronising Pulse Generator, in the October
issue. The 2 outputs of IC9 which go to part of IC11
should be labelled A and D, not B and D as shown.

There are also some other points concerning IC7
and |Cs 6 and 8 which the author feels may be rather
ambiguous. The outputs of IC7 relate to a data book
which lists them as 1to0 12, not 0to 11. For ICs 6 and 8
the switches are shown at input 4 in all cases. Also
the INH and V¢ inputs (pins 6 and 7) should be
grounded, and some data sheets show the control
inputs as A and B.

TRY THIS FOR SIZE

COMPACT ACCURACY AT AN UNBEATABLE PRICE

This new high performance Multimeter
esonly 115x65x24 and yet has
full size 34 digit L.C.D. display, overload
protection, auto polarity and zero
adjust and tr i test facility, it
h: d in a conveni book
g box, plete with
banery, spare fuse and test leads housed
in a separate compartment. PRICE £38.95

INCLUDING V.A.T. p&p 55p. Cheque or
Postal Order to:

C.P.L. ELECTRONICS

8 Southdean Close, Hemlington
Middlesbrough, Cleveland TS8 9HE
Tel: 0642591157

E S.A.E. FOR COMPLETE PRICE LIST
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FREQUENCY CONVERTER

Delay line

3 4 5 6 7 |8 |9
____________________ 100R
Bis=====m==——-—sfoa=c=s
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input
8
TP4Q
4066 2,3,9 23,9
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+12v [ +12V I /7}]7 21 Z 11
13 3| 2 s S a 14| IC4
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/\ J 1 e .
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ohot1if1z] s] 4 R
+12v L 220n ‘ 2 12 TP10
——“'—‘ IC8 4011UB
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10 8 IC1 4040 = i 100k 180K A A H A /— Modulators —\ B
3 4
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= o+12v . 1a]
y 1
Fa 4
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Fig 8§ The circuit diagram 22u
/J; 240m 3K P,
l—\/\/\/‘j %n
Just less than 100% modulation is 750R 72 3
ideal. Finally check for 500mV of sine- Carrier in 470p 6 0 Output
wave at TP5 and 8 volts at TP6. o 1t s
As mentioned before, this frequency or TP4) 100R MC1496G
converter could be used on frequencies *r or 10k
other than PAL subcarrier. One con- Ly mMcisaec
straintis that the delay fromtap 1totap 8 vR4/S
of the line must be one cycle of f,, . If f, is 2% on .
altered then the amplitude of the simple 2 40 s’
triangle wave generator will change and
must be corrected by altering the 100R l
feedback capacitor. A frequency "
increase could be achieved by wiring the
taps to each of the switches IC6 and 7 in
reverse order. Modulation in 474 mm
Aswell asits TV application, the device TPS ur v :;:1‘1' meodulator A

offersareliable method of creating small
frequency offsets to signals in a range of
probably 1 to 10MHz. [rEW]

_4'47u I

Fig 6 Details of the modulators
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ON THE AIR

Andy Emmerson G8PTH puts you in the picture

Welcome to Britain’s only monthly
ATV rubric —you've got some meaty
reading this time about all kinds of
alternative TV!

Stoke repeater comes to life!

Yes folks, by the time you read these
words GB3UD should be beaming TV
down to Stoke on Trent and surrounding
parts. G3BOHH was due to switch it on at
midday 19th October, so tune your FM
receivers to 1318.5MHz and turn your
beams towards Mow Cop in Staf-
fordshire. The box is under new manage-
ment, so to speak, and is now under the
auspices of the Stoke on Trent Amateur
Radio Society.

Well done lads, that leaves just one of
the originally licensed repeaters to
come on the air. GB3UT, located at the
University of Bath, is said to be coming
along well and is licensed for operation
on channel RMT1 with AM output. How
long will it take them to change to FM,
| wonder?

GB3GV (RMT2) has been operational at
its new location at Markfield, Leics for
some time now. It changed from AM to

FM a while back (loud cheers all round!)
and has greatly improved coverage from
its new site next to the M1 motorway
north-west of Leicester-itgetsin well to
Nottingham and to Northampton (just).
The aerials have been raised and the
transmitter is currently operating on
lower power. Further technical improve-
ments are in hand.

GB3TV on Dunstable Downs is also on
RMT2. Activity was high throughout the
summer and equipment reliability has
been high.

An application is in hand at the DT for
GB3CT, toemploy FM operation on RMT2
from near the centre of Crawley in
Sussex. Regular attended (ie non-repea-
ter) operation already takes place. Other
proposals, about to go to the DTI,
include:

GB3AF to cover the Durham, Newcastle
upon Tyne and Sunderland areas
(RMT2).

GB3GW to cover the western part of
Glasgow (RMT2).

GB3PV to cover Cambridgeshire with 1
kilowatt ERP (RMT2).

GB3SX to cover eastern Sussex and
south-west Kent (RMT1).

GB3HV on a special RMT3 channel to
cover the western Home Counties. Input
will be on 1248MHz and output on
1308MHz, the frequencies being spe-
cially selected to avoid in-band QRM
from a high powered radar at Heathrow
airport.

Channel PC49

Andnow I'll pick up on arecent topic of
‘strangers in our midst’, or perhaps we
should call them guest transmissions on
‘our’ TV bands. In Germany our ATV
colleagues have just had 2350-2385MHz
turned over to police surveillance TV:
this might make interesting watching!
Back in this country you might see
something on the next band down, but if

This superb example of microwave ‘plumbing'is
destined to become Britain's first 2 3GHz video
beacon If plans come to fruition the beacon will
be co-sited with GB3GV, the Leicester TV
repeater, and radiate the output of that box
whenever it is in use and a testcard at other
times. The original hardware was made by GEC
some 15 years ago for use on point-to-point links

you did you would rapidly tune into
something else and not mention it to
anyone (except a magistrate or compe-
tent tribunal of the law or whatever the
licence says).

These other uses of our shared bands
are of course fully legal, whereas a new
threat to ATV has just appeared in the
USA. Over there they have a number of
low power broadcast stations (LPTV),
and one of these has petitioned the
Federal Communications Commission to
use 434MHz for outside broadcast links.
As justification the operator cites the
much lower cost of amateur equipment
and the relatively little use of the
frequency for ATV. Hopefully he will not
succeed, but this is a warning: in future
we may well find the radio spectrum -
including ‘our’bands—in the hands of the
highest bidder. Our own government has
already proposed this for some PMR
(private mobite radio) frequencies.

DIY pirate TV

This little example also indicates the
scant regard which some commercial
concerns have for the status quo. And
speaking of which, did you see the
picture and mention of the Mastertronic
Video Plus in October's R&EW? This
gadget is a nice little sound and vision
transmitter designed to enable you to
receive your video recorder on any TV in
your home. What the literature doesn’t
also telt you is that using the Video Plus
could cost you a fine of £2000 or three
months in prison. The newly pirate-
conscious Radio Investigation Service
would probably take a considerable
interest in the use of these devices.

Actually, | cannot see how they can
avoid QRM. If they work well they are
bound to radiate next door as well as
upstairs, and if this is on channel 36 it is
bound to carve up your neighbour's TV if
he happens to be using the VCR. If on the
other hand the range is much shorter |
cannot see the utility of the device at ail!

More polemic

One of the satisfactions of ATV is that it
doesnotappeal to everyone. This has the
advantage that you can usually make a
video contact without too much hassle
from other radio users and enjoy the
experience. This is a double edged
sword, and other amateurs who have not
seen the light (or don’t even have a TV
allocation in their country) tend to be
somewhat anti-ATV. Back in 1981 the
IARU Region 1 VHF Committee passed a
recommendation to the effect that ATV
should be removed from 70cm at some
time. Fortunately for us the wording was
open to more than one interpretation,
and in this land of traditional British
compromise no harm has come to
ATVers. On the Continent all is not so
well, and the Germans in particular are at
pains to change this ruling.

The original reason for banishing ATV
from 'seventy’ was that the 432MHz band
was none too wide and satellite working
(Mode L) was considered to be
incompatible with ATV. Subsequent
experiments have tended to disprove
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this, and in Germany they have gone to
the length of switching off ATV repeaters
with computer-controlied time-switches
at the appropriate times. Nonetheless,
this vexatious Recommendation 1
remains ‘on the statute book’ and the
German Amateur Radio Club has
proposed an amendment.

The original text runs as follows:

inview of the future satellite use of the
432MHz band it is recommended that
amateur television should move to
higher bands in the coming years.

The new proposal runs like this:

In view of future satellite use of the
432MHz band it is recommended that
amateur television should avoid the use
of the spectrum occupied by satellites
while these are transmitting.

Avoidance

The new text nicely avoids the ques-
tion of who has greatest claim to the
frequency. The Germans also point out
that the WARC document of 1979, which
said the 432MHz band was ‘the lowest
frequency on which wideband television
transmissions are permitted, and for this

reason alone the width of the present
allocation is of great importance’, would
be materially prejudiced by any |ARU
decision which removed the fun-
damental basis for the size of the
allocation. in other words, it's only a
wideband mode - ie ATV - which can
justify keeping all of 70cm. And as for
moving up to higher bands, radar on
23cm makes interference-free com-
munication on this band impossible in
some parts and 2.3 and 3.5GHz are
hemmed in by restrictions, in Germany at

jeast.

| NEWSAGENT ORDER FORM
dio&
To (name of newsagent) Electmnlc
e conmumcaton. sicroncs & compusen mogerre

| every month

I NAME oo seeeess e sssaen s sereae

| ADDRESS......

I Newstrade distributors: Seymour, 334 Brixton Road, London SW9I

I 7AG. Tel 01-733 4444

e EE s = = = = et

The communications, electronics &

| Please order a copy of Radio & Electronics World for me |

—————-I

World

| SAE to:

JOIN THE BATC

Andy Emmerson G8PTH is a prominent member of
the British Amateur Television Club, writing a
regular column in its monthly newsietter, CQ-TV.

If you are interested in ‘membership of the club,
| enquiries and applications should be sent with an

D Lawton,

‘Grenehurst’,

Pinewood Road

High Wycombe HP12 4DD.

TECHNICIAN ENGINEERS

COMMUNICATIONS AND ELECTRONICS

A Planned Career in Technology in the Cotswolds

©® CHALLENGING WORK in the development and
support of highly sophisticated
communications and computer systems.

® OPPORTUNITIES for gaining experienceina

wide variety of technical roles.
@ EXTENSIVE ENGINEERING FACILITIES

Salaries up to £13,745"
@ VACANCIES at both TECHNICIAN ENGINEER
and ENGINEERING TECHNICIAN level.

leave.

©® CAREER PLANNING aided by regular
assessments of performance.

@® ADVANCEMENT opportunities on the basis of
proven ability.

@ OVERSEAS service (voluntary).
@ FLEXIBLE working hours with up to six weeks

©® RELOCATION EXPENSES in most cases.

Applicants for the higher grade of TECHNICIAN ENGINEER should
normally possess a BTEC Higher National Certificate/Diploma in
electronics or other relevant subject, of a City and Guilds Full
Technological Certificate, or an equivalent qualification. An
aggregate of at least 8 years relevant training and experience is
rquired. Registration as a Technician Engineer (T Eng) would be an

DECEMBER 1985

advantage. Salary Scale: £11,413-£13,745° Applicants with BTEC
ONC or equivalent and at least 4 years relevant training and
experience are eligible for posts at the ENGINEERING TECHNICIAN
level for which a structured training programme is provided. Salary
Scale: £8,149-£10,685"

INTERESTED? Then for either post send tor full details and

application form to the address below, quoting Ref: T/6523/85

* Salaries quoted include special pay additions.

THE RECRUITMENT OFFICE, GCHQ, ROOMA/1108

OAKLEY,
OR TELEPHONE (0242) 32912/3

/

TORS ROAD, CHELTENHAM, GLOS GL52 5AJ

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 49



Ithough sporadic-E activity was

noticeably on the decline during
August, reports of exotic signals con-
tinued to come in. There were a few new
test cards too, but more about these
later.

Tropospheric DX suffered, mainly due
to the abundance of low-pressure sys-
tems lurking around for most of the
month. One or two weak signals were
logged from the Low Countries and Eire,
mainly at the beginning and during the
last week of August.

Meteor shower DX became very appa- *

rent towards the middie of the month
thanks to the Perseids. This shower
reached a peak on the 13th with pings of
reception from many European coun-
tries. There were no reports of any
reception in Band ll|—perhaps everyone
forgot to look!

Exotic reception

On August 4th during a sporadic-E
opening from the south-east, Kevin
Jackson of Leeds became aware of a
programme carrying Arabic subtitles on
channel E2 at 0951. No further cilues as to
its origin could be gleaned, but Kevin
reckons that it must have been Iransince
it's the only Middle Eastern country
using this channel apart from Dubai.

Another DXer in Leeds, Mark Dent,
witnessed a similar event on the 14th at
0959GMT. The signal was weak but
steady with very littie fading. In fact it
resembled a tropospheric signal. The
programme consisted of a man wearing
Islamic dress sitting in an empty room.
He appeared to be reading the news, and
this continued for five minutes. Again,
iran on E2 seems to be the most likely
contender.

New test cards

A new test pattern has been noted by
several DX-TV enthusiasts on the ltalian
channel A during intense sporadic-E
openings. It resembles the familiar FUBK
pattern but it features a prominent
chequered strip at the top. Several
Italian private stations are known to
transmit this test card but none of them
operate on this channel. Our conclusion
is that Nord Center Television (NCT) is
using it as an alternative to the chess-
board pattern which has been seen
regularly throughout the season. The
new pattern has been received at least
twice during August.

TVE from the Canary Islands has been
identified on four occasions. Their
test patterns have undergone subtle
changes during the summer months. The
GTE pattern no longer carries the black
strip across the bottom of the pattern
which was used to delete any Spanish
mainland identification. Instead, local
ident now appears. This reads ‘canarias
1" at the bottom and ‘tve' in the upper half
of the pattern.

DX-TV log for August

William Maries of Studley in Warwick-
shire has once again sent in his DX-TV
log. Although conditions during the
month have been down on recent times,
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Compiled by Keith Hamer and Garry Smith

William has still managed to receive an
interesting selection of stations.
1/8/85: NOS-1 (Netherlands) on test with
the PM5544 with programmes noted later
on channel E4; TSS (Russia) with their
colour electronic test pattern on R1 at
1126 via sporadic-E.

2/8/85: NOS-1 0on E4 with the PM5544 test
card: NRK (Norway) on test with the
PM5534 test card including the transmit-
ter identification 'KONGSBERG' on E4
via meteor shower at 1147, SR/SVT
(Sweden) via meteor shower on E2 at
1332 with the PM5534 pattern.

3/8/85: RAI (ltaly) at 1132 with sample
teletext pages from the ‘Videotext’
service. Reception was via sporadic-E
on channel IA; NOS-1 on E4 from the
transmitter at Lopik with the Philips test
card.

4/8/85: RAl with programmes at 1754 on
channel |A via sporadic-E; TVE-2 (Spain)
with programmes on channel E2 at 1827
viasporadic-E; TVE-1 on E3 via sporadic-
E with programmes from 1828; JRT with a
news bulletin from 'TV ZAGREB' at 1842
on channel E3 from Yugoslavia; CST
(Czechoslovakia) with a news prog-
ramme just finishing at 1900 on channel
R1. Reception was via sporadic-E.
6/8/85: SR/SVT on test with the PM5534
on channel E2 at 1741; MTV (Hungary)
with the clock caption at 1828 on R1: TVP
(Poland) with the 'TP 1’ identification
caption followed by the clock caption
and a news programme during the
evening on channels R1and R2; RAl with
programmes on |A at 2049 via sporadic-E.
9/8/85: RAI| radiating the PM5544 test
card with 'RAI 1' identification at 0805 on
channels |A and IB.

10/8/85: TSS with a cartoon at 1126 on R1
foliowed by the current affairs prog-
ramme called HOBOCTN’; NOS-1 on test
with the PM5544; TVE-2 on E2 with the
GTE colour testcard; TVE-1 on E4 at 1401
with the news programme Telediario’;
MTV with an identification caption
showing an owl at 1530 on channel R1.
11/8/85: NOS-1 on E4 with test transmis-
sions: NRK received via meteor shower
with the PM5534 test cards carrying
‘KONGSBERG and BREMANGER' iden-
tifications, both on channel E4: TVP on
R1 with a news programme.

12/8/85: Many ‘pings’ of reception were
noted via meteor showers but signals
could not be identified because all
stations were radiating programmes.
17/8/85: Unidentified sports programme

on E2/R1 at 0930; TVE on E2 and E4 with
programmes at 1300. The ‘Telediario’
news programme was noted at 2000; RTP
(Portugal) with a subtitled film in the
afternoon on channel E3; TVE-2 with the
GTE colour test card at 1354 on channel
E2: ARD (West Germany) with program-
mes at 1623 on E2; CST with athletics
coming to an end at 1640 on R1 and R2;
RA! with asports programme at 1644. The
news programme 'TG1' (Telegiornale)
was received at 2100 on |A and IB; JRT
with programme schedules on E3 and a
news programme from the Zagreb stu-
dios; MTV with the clock caption at 1908,
received on channel R1. All reception
was via sporadic-E.
18/8/85: TSS with programmes on chan-
nel R1 and noted at 1000; NOS-1 on E4
with the test card; RTP on test with the
FuBK and digital clock on E3; TVE with a
religious programme at 1005 on E2, E3
and E4; NRK from Methus, Gulen, Bagn,
Gamlen and Hemnes with the PM5534
test card: 'Televizija Krakow’ caption
noted at 1247 from TVP in Poland.
20/8/85: NOS-1 during the evening with
programmes on E4 via tropospherics;
Canal Plus (France) with scrambled
programmes received on channel L6 at
2025 via trop.
29/8/85: NOS-1 ontest with the PM5544 at
various times during the day on E4 via
trop; ORF (Austria) on channel E2a with
the PM5544 test card at 1300; CST on R2
with the ‘RS-KH" electronic test card;
Canal Plus with programmes on L6 and
L9 via trop; YTV (Yorkshire, UK) with
programmes on E25 (received via a Band
| dipole), TVS (UK) with programmes
received on E42; Anglia TV on E24 with
strong interference.
30/8/85: Canal Plus on L6 and L9 with
scrambied programmes from 0700; TF-1
(France) on test with the PM5544,
received on channel L22; Antenne 2
(French 2nd network) radiating the
PM5544 on L59, L29 and L25 via enhanced
tropospherics. Two unidentified French
test patterns were noted with the
identification 'CENEX BCH’; NOS-1 on
E4 with the PM5544; HTV West (UK) with
programmes during the morning on
channel E61.
31/8/85: Canal Plus with programmes on
L5, L6 and L9; NOS-1 on E4 with the
PM5544; RTBF 1 (French language ser-
vice in Belgium) with teletext pages on
E8 from Liege.

Ourthanks to William for sendingin his
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DX-TV log, which reflects typical condit-
ions noted during the month.

French farce

The French TV authorities have once
again decided to change the prefix given
to Canal Plus channels in Bands | and |l
First of all it was ‘C’, then 'F’ and now it's
‘L. It makes you wonder whether those in
charge know what they're doing. In case
they don't, they still have 23 possible
prefixes to play around with.

Fortunately the transmission frequen-
cies haven't been tampered with, unlike
a couple of years ago. We have received
several reports that the French Band |
outlets have been received within the
UK. These transmitters use very low
powers, in the order of only a few watts
ERP. John Bray of St Neots noted one
outlet on channel L2 just slightly HF of E3
during August while Simon Hamer of
Wales received one on channel L3. This
is just above channel E2.

Reception reports

lan Waller (Lincoln) has upgraded his
DX-TV aerial system. He now uses a
5-element wideband Band | array and a
Triax 13-element Band |II system to
complement an Antiference XG18 at
UHF. lan employed a couple of aerial
contractors to install his new Band !
array. They initially doubted that he
would be able to receive TV signals from
Europe, and were amazed when prog-
rammes from Spain and Russia appeared
with near-perfect pictures.

Two receivers are used. One is a 22-
inch Finlux multiband set with automatic
PAL/SECAM selection. It has manual
sound switching for the UK (system 1)
and Western Europe (systems B and G).
The other set is a 10-inch SABA colour
portable, again PAL/SECAM with sound
switching. It can also receive French
system ‘L’ transmissions. lan took this
portable together with an Antiference
XG14 and a Jaybeam 8-element Band il
array to Southwold on the Suffolk coast.
He successfully received good quality
pictures from France (Lille, Boulogne
and Dunkirk), Belgium and the Nether-
lands. This attracted much attention
from some of the local population,
especially from those who couldn’t even
receive satisfactory pictures from their
local relay!

Caption from SBT in Syria, received on E3

Kevin Jackson of Leeds has reported
several new identifications used on the
Russian colour electronic test card. The
ident which is often seen reads ‘UT 0167’
and it appears just above the upper
horizontal shaded band. On August 1st,
the pattern was noted carrying a digital
clock prefixed by ‘UT". On July 30th and
August 9th the inscription was ‘UT 2578
Studio identification was incorporated
during one opening with the name
‘Leningrad’ in Cyrillic script.

The 9th was a particularly packed day
with signals from most European coun-
tries being received on test card. At
1237GMT Kevin resolved a Yugoslavian
PM5544 pattern carrying the identifica-
tion 'JRT SKPJ RTV SKOPJE' on channel
E4. Various other E4 transmissions also
appeared, notably West Germany show-
ing their ‘VIDEOTEXT FUR ALLES
caption. Another Yugoslavian outlet was
iogged with reception of the 'JRT ZGRB
1" FuBK test card. At 1301 the mystery
Italian test card mentioned earlier was
seen on channel |A. Shortly after fading
out the NCT chessboard pattern
appeared at 1309.

Mark Dent (also of Leeds) saw the
mystery pattern on the 9th but the signal
was too weak to be able to read any
identification. It popped up again on the
23rd. Long-haul DX from the south
occurred on the 6th and 9th when the
Canary Islands made an appearance on
E3 with the 'RTVE [ZANA 3’ bar pattern.

Midnight oil

Even the rare TSS outlet at Tallin on
channe! R2 showed up on the coiour
block-board pattern. This displayed the
words ‘EEST! TV TALLIN'. With the help
of the midnight oil and his D-100 DX-TV
converter, Mark managed to receive DX
from RUV in iceland on channels E3 and
E4 shortly after 0100GMT via auroral-E
reflection. A couple of hours later the
Russian TV opening caption ‘CCCP TB’
was located on R1 at 0354GMT. Although
a clock caption wasn't seen, and in view
of the early start of programmes, Mark is
wondering if the transmission emanated
from a different time zone within Russia.

Simon Hamer of New Radnor in Wales
has provided us with a log covering
August, and there are several interesting
highlights. The 17th was an excelient day
with the MUF attaining a very high level.
Magyar Televizio (MTV  Hungary)
appeared on three channels, namely R1
(Budapest), R2 (Pecs) and R4 (Tokaj). The
latter transmitter, which operates in
Band |1, is fairly rare. Albania (RTS) has
appeared again in Simon’s locality on
channel IC. So far, RTS hasn't shown up
in Derby at all this season! The same
opening produced ORF from Austria
from the 100W channel E3 outlet at
Birkfeld. The same programme was also
noted on the more familiar channel E2a
at the time, but this was eventually
swamped by a Russian signal.

To round off the month for Simon, the
Finnish FuBK test card with the iden-
tification 'YLE 1" appeared on channel E3
on August 25th. ‘A rare catch’, com-
mented Simon.

We were recently very surprised to
hear from aDX-TV enthusiastin Hungary.
His name is Bakos Gabor and he lives in
Rudabanya. Several photographs were
enclosed showing DX reception from
Jordan and Syria on channel E3 during
the 1985 season. Various logs detailing
reception of ‘exotic’ signals have made
interesting reading. Jordan radiates
both the PM5544 and PM5534 test
patterns. The former carries the
abbreviation ‘JTV' at the top and
‘AMMAN’ in the lower black rectangle.
The PM5534 version includes transmitter
identification in the lower block. In the
case of the channel E3 outlet the
identification is ‘SUWEILEH'. At least
three other patterns are radiated by JTV.
One is a colour bar pattern, another is in
the form of a white cross-hatch with
white dots inside the squares, and the
third consists of a multi-b