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For Tomorrow’s Radio Technology

TODAY
BASE STATIONS

Good News for FT767 owners. Kenwood owners take note!
IMPROVED YAESU FT767 RWC/MK2 HF-UHF BASE STATION

FT67GX RWC MK2

x »
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.

FT726R MULTIMODE BASE STATION WITH 2MTRS, (SPECIAL PRICE)

NEW ICOM IC575 6M 10W BASE STATION 26-56 MHZ RECEIVER TX10 AND 6M

Many more Makes and Models in stock. Please enquire.
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“ICOM IC28E 25W SUPER MINI MOBILE FREE SUN UNIDEN-BEARCAT UBC175XL SUPER DESK-TOP C/W PSU £179.00
5/8 $0239 GUTTERMOND ASSY+EXT LOUDSPEAKER £359.00 3 NEW UNIDEN-BEARCAT UBC50XL., NEW MINI SCANNER VHF/IUHF £99.00
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RWC NOW APPOINTED SONY DEALERS. CALL FOR LATEST STOCK AVAILABILITY ) )
ON RECEIVERS AND ACCESSORIES Business radio users call now!
_J

ICOM AH7000 SUPER DISCONE 25-1300MHZ INC POST

ANTENNAS & ACCESSORIES

£79 00

MOD KITS

WANTED DEAD OR ALIVEY

NEW RAYCOM AIR BAND DISCONE 118-170 MHZ 6 ELEMENTS £125

RAY COM DISCONE 60-600 MHZ 8 ELEMENTS $0239 SOCKET £27 50 RWC MOD KITS. ANNOUNCEMENT Your used equipment We also offer a
SUN MOBILE 5 8 50239 C W $0239 MOULDED LEAD G MOUNT £22 50 very comprehensive range of guaran
GSRV 1 2 SIZE HF MULTIBAND HF ANTENNA (INC POST £15C teed used equpment, eg Amateur
GRSRV FULL SIZE MULTIBAND HE ANTENNA (INC POST £17 50 band transcewvers, SW receivers scan-
GSKW 'W3DZZ 7 1MHZ TRAP DIPOLE ASSY S0239 COAX FED £23 5 ning recewvers PMR and accessones
G5KW W3DZZ 7 1MHZ MULTIBAND AS ABOVE BALANCED FED €225 As far as we are aware we are the only
GSKW W3DZZ 7 1MHZ 2X TRAPS FOR SELF ASSY ANT £99 company in the UK ta offer a bi-weekly

Hundreds of other types of base and mobile antennas In stock sed equipment hst and

JAYBEAM TONNA MET SUN HOXIN POPULAR MODELS IN STOCK
NEW RWC are now appointed dealers for the West Midlands for Butternut, Cushcraft
and MFJ products. Please ask for details of the range currently available

Send a large SAE for copies
ALL USED EQUIPMENT CARRIES
MONTH WARRANTY

RAY WITHERS communicaTions LTD

Manufacturers, Importers and Suppliers of World Famous Communications Products
INTERNATIONAL HOUSE, 963, WOLVERHAMPTON ROAD, OLDBURY, WARLEY,

WEST MIDLANDS, B69 4RL. TEL: 021 544 6767 (PBX). VODAFONE: 0836 282228.
TELEX: 336483 G. FAX: 021 544 7124. PRESTEL MBX: 0214218216
Amateur Radio. Business Radio. Radio Telephones. Sales. Service Accessories and Antenna Systems.

Ordering Information: For fast delivery please order by Telepnone Telex or Fax or send cash cheques dratts by post All Credit Charge cards accepted
£1000.00 Instant Credit available subject to status we also offer our RWC Chargecard Please call for further details and in na We do NOT advertise
products that are not normal stock tems Al prices correct at ime of going to press However prices subject to change w once EBOE

Most other products advertised in this STOP PRESS. . .PLEASE NOTE NEW ADDRESS
magazine are available at RWC/RA YCOM. % WE WILL MATCH OR IMPROVE ANY GENUINE ADVERTISED PRICE %
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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
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Hewlett Packard’'s 3561A
dynamic signal analyser,
designed to meet spectral
analysis test needs in vibra-
tion, acoustics and electro-
nics applications, is available
for hire from Electroplan
Rental.

The 3561A offers a rugged,
portable solution for machin-
ery vibration analysis in pre-
dictive maintenance, dyna-
mic balancing, run-up or
coast-down analysis applica-
tions. This versatile tool mea-
sures complex vibration sig-
nals, separates them into
their individual frequency
components, and displays the
complete spectrum graph-
ically for easy interpretation.

Comparison with previous
spectral signatures reveals
the rate of deterioration of
system components, allowing
maintenance to be scheduled
for minimum downtime. Built-
in trace maths facilitates fast,
accurate balancing of rotat-
ing machinery. Spectra are
rapidly captured and mapped
to enable effective detection
of critical speeds during run-
up and coast-down testing.

For acoustic analysis the
instrument features fast,
error-free computation for 1/3

~and 1/1 octave analysis. An

‘A’-weighting filter can be
switched in if required.

Equally valuable in electro-
nics applications, the
analyser performs deman-
ding distortion, noise floor,
spurious response and mod-
ulation measurements, net-
work analysis, and time
domain waveform recording
using a 40k-sample time buf-
fer. The instrument delivers a
factor of 100 speed improve-
ment compared with swept
analyser techniques.

With a frequency range
from 125uHz to 100kHz, this
high-performance instru-
ment offers a wealth of fea-
tures for accurate but simpli-
fied system analysis. Power-
ful frequency-domain analy-
sis capability provides 401
line resolution and a full 80dB
dynamic range in all fre-
quency spans. A zoom facility
reveals closely spaced
details, with 640uHz resolu-
tion over the measurement
range. Baseband spans go
down to 0.01Hz full scale, and

a split screen allows simui-
taneous baseband and zoom
displays.

The instrument is available
on short-term hire or at
reduced longer-term rates.
Electroplan’s purchase
option plan allows the user to
spread capital outlay or to
evaluate equipment before
purchasing.

Electroplan Rental,
PO Box 19,
Orchard Road,
Royston,

Herts SG8 5HH.
Tel: (0763) 47251.

IGITAI ORA

The digital storage oscillo-
scope BOS from Rohde &
Schwarz can handle single
shots or rarely occurring
events (such as glitches), fast
signals with a low repetition
rate, pretrigger events orvery
slow signals which just give a
flickering, hard-to-view trace
on an analogue oscilloscope.

Thanks to the built-in
IEC/IEEE-bus interface, the
variety of mathematical
operations for signal proces-
sing and the ease of opera-
tion, the BOS is ideal both for
the lab and for use in fully
automated, computer-con-
trolled test systems.

The maximum sampling
rate of 100MHz and the 10224-
word memory make it possi-
ble to record a time interval

'.v'lhﬂ”:’-ll‘

';uni'l““

longer than 102us; which is
sufficient to record and
analyse a complete video
line. The input signals from
both channels and stored
signals can be added, sub-
tracted, multiplied, inte-
grated, differentiated and
squared to give complex
waveforms. The recording,
calculation and display are
repeatedly performed.

The BOS is fitted with a 7in
CRT, which allows easy read-
ing of signals. Essential set-
ting parameters are tabulated
on the screen, and two cur-
sors aid trace evaluation.
Relative voltage and time
measurements between any
two points on the trace, and
absolute voltage measure-
ments and time difference
measurements from the trig-
ger point are also possible. A
recorded signal can be dis-
played as a sequence of dots
and with either linear or sine
interpolation.

Rohde & Schwarz,
Miihildorfstrasse 15,
D-8000 Miinchen 80.
Tel: (089) 412926 25.

5
OSCILLOSCOPE

Thandar Electronics Ltd
have introduced a new com-
bined battery portable digital
storage oscilloscope and
multimeter. Designated the
LCD-100, the oscilloscope
section incorporates a large
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64 dot x 160 dot liquid crystal
waveform display area. The
vertical axis has 6 bits (64
point) resolution and a
sensitivity of 10mV/div to
20V/divover 11rangesinai-2-
5 sequence. The horizontal
axis has a resolution of 8 bits
(256 points) and a sweep
speed of Sus/div to 20us/div.
The sweep mode provides
automatic sweep, trigger
sweep, single sweep and pre-
trigger operation. Internal
and external synchronisation
facilities are provided, with
positive and negative sweep.

Four memories are pro-
vided, with 256 words per
memory, of which three are
non volatile. The multimeter
section utilises the LCD dis-
play to provide a large read-
out of voltage, current and
resistance. All modes are
auto ranging.

The LCD-100 is compact in
design with a size of 226(w) x
136(d) x 38(h). It comes com-
plete with probes, a carrying
strap and mains adaptor. At a
price of only £595.00 + VAT it
offers an ideal solution to
field service and general
portable applications.

Thandar Electronics Limited,
London Road,

St Ives,

Huntingdon,

Cambs PE18 4HJ

Tel: (0480) 64646.

FUNCTION GENERATOR

A new 2MHz function
generator manufactured by
Black Star Ltd offers the user
features not previously avail-
able from a low cost general
purpose instrument. The
Jupiter 2000 has a frequency
range of 0.02Hz to 2MHz. The
frequencies are in seven
overlapping ranges, with fine
frequency control by a cali-
brated vernier control.
Versatility is enhanced by the
three position attenuator and
two main outputs.

The attenuator gives
attenuation ratios of 0dB,
—20db and —-40dB from both

5002 and 6002 outputs with a-
maximum output amplitude of

20Vpp. The —40dB attenuator
allows mV output levels to be
set. In addition to the three
main functions, sine, square
and triangle waves, the Jupi-
ter 2000 has a symmetry
control, variable dc offset and

TTL output.
The symmetry control
allows pulse, ramp, and

slewed sine waves to be
generated. The TTL output is
capable of driving more than
20 standard loads. Output
level flatness is +0.2dB up to
200kHz, sinewave distortion is
less than 1% and squarewave
rise times are better than
80ns. An external sweep input
with a sweep ratio greater
than 1000:1 permits frequency

modulation of the output
waveforms.

The Jupiter 2000 is housed
in a compact, durable plastic
case and has been designed
for a wide range of applica-
tions in industry and educa-
tion. The recommended retail
price is £149 + VAT.

Black Star Limited,
4 Harding Way,

St Ives,
Huntingdon,
Cambs PE17 4WR.
Tel: (0480) 62440.

DIGITAL THERMOMETER

Electronic Temperature
Instuments Ltd recently
introduced the latest addition

% 1:4—.",}« Tk

In response to market
demand Schiumberger
Instruments has upgraded its
industry-standard Solartron
Orion series data loggers,
introducing a new data stor-
age medium to improve log-
ging speed and transportabil-
ity of results. -

A whole range of benefits
are derived from replacing
Orion’s magnetic cartridge
system by a 3'%in disk unit. By
its very nature faster than
tape, the new storage
medium allows the data cap-
ture capability of the Orion to
be fully exploited for the first
time.

An improvement of 33%
means that results can now be

to their range of digital ther-
mometers. The new Therma
D40 range of panel instru-
ments covers both the
measurement and control of
temperature in a trio of high
accuracy din size indicators.

The D40 series measure-
ment units display tempera-
ture between -50°C to
+1150°C with a resolution and
accuracy of 1°C. Both digital
instruments have an ana-
logue output of 1mV per 1°C
for chart recorders or ancil-
lary control equipment.

ETI Limited,

PO Box 81,

Worthing,

West Sussex BN13 3PW.
Tel: (0903) 202151.

DATALOGGER

logged to disk at a speed of
200 readings per second.

In addition, the 3%in disk is
a transportable medium sup-
porting both MSDOS and
HPLIF, allowing direct trans-
fer of Orion data written in
ASCII to the vast majority of
computers supporting the
medium, and enhancing
Orion’s suitability for remote
site applications. A further
benefit that accrues from
adoption of disk storage is its
capability to record and
replay simultaneously.

Schlumberger Instruments,
Victoria Road,
Farnborough,

Hants GU14 7PW.

Tel: (0252) 544433.
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PRODUCT NEWS

12-BIT MULTIPLYING CMOS

Now available from RR
Electronics is the PM7548
DAC by Precision Mono-
lithics Inc (PMI). The chip is a

12-bit  muitiplying CMOS
DAC, claimed to be an
improved second-source to
the industry standard
AD7548. It offers a versatile
interface to 8-bit micro-
processors with better

accuracy and faster digital
timing, at less cost.

The PM7548 comes in two
electrical grades in the stan-
dard commercial, industrial
and military temperature
ranges, including a MIL883
processed version.

It has a flexible digital
interface, giving 12-bit ana-
logue accuracy to 8-bit mic-
roprocessor-controlled sys-
tems. It accepts 8-bit data
bytes in left or right-justified
user-selectable data format.
This simplifies data format-
ting with different micro-
processors.

Once loaded in the input
register, this data can be kept
there or used to update the
DAC output immediately. A
data override function allows
an ‘all zeros’ or ‘all ones’ code
to be loaded into DAC for
calibration routines. This
does not alter the contents of
the DAC'’s other registers and
is always available under
software control.

The chip’s better processor
interface timing minimises
the number of wait states.
These timing characteristics
are specified across the
allowable supply voltage and
temperature range.

RR Electronics Ltd,
St Martin's Way,

Cambridge Road,
Bedford MK42 OLF.
Tel: (0234) 47211.

PCB DESIGNER

Radio and Electronics
World magazine is pleased to
announce a new facility for
owners of the Amstrad CPC
range of computers. Tony
Dean, who will be familiar to

-readers as the author of many

useful and informative arti-
cles in this magazine, has
produced a new and powerful
PCB designer program mar-
keted through Cadsoft
Systems.

In view of the success of
this program’s predecessor,
which was described in the
December '86 issue of R&EW,
we feel sure that readers will
be most interested in the
sophisticated, updated sys-
tem which Cadsoft is now
producing.

At only £17.99 for a tape or
£19.99 for the disc version,
this program can be obtained
directly from Cadsoft at the
address below, and cheques
should be made out to the
company name.

Cadsoft Systems,

18 Ley Crescent,
Tyldesley,
Manchester M29 78D.
Tel: (0942) 870376.

A choice of QWERTY and
hexadecimal rubber key-
boards, with from 25 to 58
keys, is now available from
ECW (Electronic and Compu-
ter Workshop Ltd). The
keyboards can be supplied
with PCB and rubber mat

backings and with both grey
and black finishes, to fit most
applications. Overall size for
the smallest keyboard, the 25
key hex model, is just 53.5 x
40.2 x 3.5mm. This provides
the numerals, hex letters and
a range of additional keys,
including  control,  shift,
space, delete and return. The
largest has a standard type-
writer keyboard layout with a
full-width space bar, two shift
keys and eight function keys.

The basic keyboard units
can be supplied with metal
housings of various types and
also with a single-chip con-
troller device, the DTC-930,
which gives a choice of para-
llel or serial interfaces.

Electronic & Computer
Workshop Ltd,

Unit 1, Cromwell Centre,
Stepfield,

Witham,

Essex CM8 3TH.

Tel: (0376) 517413.

BUBBLE JET PRINTER

Canon’'s unique bubble jet
printing technology is taking
a step further with the launch
of the BJ130 - a fast, near-
silent printer offering laser
printer quality output on plain
paper at a much lower cost.

Available in February at
£795 recommended retail
price, the BJ130 is a versatile
machine capable of printing
up to spreadsheet width in
two modes - high speed at 220
characters per second and
high quality at 110cps.

Resolution is 360dpi for

letter quality printout of 36 (H)

x 48 (V) dots. Compatible with
both 9-pin and 24-pin dot
matrix machines, the new
printer is also capable of high
resolution graphics at 360dpi.

The built-in character font
is Courier with a choice of 7
pitches, and two additional
slots for optional font packs
enable printing in a wide
choice of typefaces and sizes.
Plain paper printing is possi-
ble due to a new Canon
formulated ink developed
especially for the BJ130. Each
40cc disposable cartridge
contains enough for approx-
imately 1 million charactersin
high quality mode, and the
compact 48-nozzle print head
has a life of 100 million
characters (200 million in high
speed draft mode).

Canon's bubble jet process
operates on different princi-
ples from conventional inkjet
printers, which use piezo-
electric elements for ink dro-
plet formation and ejection,
thus restricting speed and
increasing noise levels.

As the name suggests, the
new system ejects ink by
means of thermally gener-
ated bubbles. Heat is gener-
ated by applying power to
minute heating elements
built into each nozzle..

Each power pulse serves a
twofold purpose. When the
pulse is applied, the resulting
heat vaporises the
neighbouring ink almost
instantly. The resulting bub-
ble generates a pressure
wave that ejects a drop of ink
from the nozzle. Negative
pressure is produced as the
bubble contracts after the

6 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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pulse ends, and this draws
fresh ink into the nozzle.

Canon (UK) Ltd,
Canon House,
Manor Road,
Wallington,
Surrey SM6 0AJ.
Tel: 01-773 3173.

HEAD REPLACEMENT

Replacement heads for a
wide variety of popular matrix
printers are now available
with a fast order turnaround
service from Leeway Data
Products. Aimed at third-
party maintenance com-
panies and end-users, the
print head service includes
both  re-manufacture to
restore defective parts to ‘as-
new’ condition, and the sup-
ply of new Matrix Print heads.
Leeway also operates a trade-
in scheme to give additional
price advantages.

All re-manufactured heads
have the extra benefit of
sapphire nose pieces for
extended life. With immedi-
ate effect, the service covers
the popular Texas TI810,
Epson FX100 and FX80 print
head, but Leeway is currently
busy extending this to cover
all popular makes and types
of matrix printer.

Leeway Data Products,
Headway House,
Christy Estate,

Ivy Road,

Aldershot,

Hants GU12 4TX.

Tel: (0252) 333575.

GRAPHICS DESIGN KIT

Everything that the desig-
ner needs for designing a bit-
mapped graphics system
based on the Texas Instru-
ments TMS34010 video sys-
tem controller chip, is now
available from Online
Distribution.

The graphics design kit
includes a TMS34010 graphics
system processor (GSP) plus
socket, TMS34070 colour
palette, assembler/linker/si-
mulator package, sample
function library, GSP and
palette user guides, assembly
language user guide, soft-
ware development board user
guide, schematics and
application reports.

The TMS34010 can be used
with business computers,

CAD/CAM terminals, prin-
ters/plotters, instruments,
work stations, bit-mapped
terminals and imaging
systems.

Online Distribution Ltd,
Melbourne House,
Kingsway,

Bedford MK42 9AZ.
Tel:<(0234) 217915.

CMOS A/D CONVERTER
FAMILY

A new single-chip CMOS
analogue-to-digital converter
family from VS| Electronics
offers  10-bit  resolution.
Designed for use in data
acquisition, digital audio,
digital modem and microp-
rocessor control
tions, the RCA CA3310/3310A
series incorporates a capaci-
tive ladder design which pro-
vides a built-in track-and-
hold function.

The time constant of the
track-and-hold  circuit s
typically 100ns, enabling sam-
pling and conversion to be
achieved without the need for
stabilising the analogue input
signal during the conversion
protess.

The binary-weighted ladder
performs a successive
approximation function
employing a capacitor charge
balancing technique.

Operating from a single
supply rail of 3 to 6 volts, the
CA3310/3310A can handle
input voltages spanning full
rail-to-rail excursions. Typi-
cal current consumption is
3mA at 5 volts.

The two models in the
family are characterised by
linearities of *0.75 LSB
(CA3310) and +05 LSB
(CA3310A) at 13us conversion
time (1MHz clock).

Provision is made for inter-
nal or external clock opera-
tion. Output data lines can
drive up to fifteen LSTTL
loads.

Suppliedin 24-pin DIL cera-
mic or plastic packages, the
family has an operating
temperature range of —55° to
+125°C or -40° to +85°C
respectively.

VSI Electronics (UK) Ltd,
Roydonbury Industrial Park,
Horsecroft Road,

Harlow,

Essex CM19 58Y.

Tel: (0279) 29666.

applica- -

COMPUTER CABLES

Data Spec UK Ltd is a
recently formed subsidiary of
Data Spec Inc, the American
parent company.

In the US, Data Spec is the
largest of all the suppliers of
high quality computer cables.
Now theirrangeis available in
the UK at very competitive
prices. As well as cables for
printers, monitors and
keyboards, Data Spec Inc also
manufacture switch boxes,
gender changers and compu-
ter care products such as disk
drive cleaning kits.

Data Spec cables offer fea-
tures such as fuli shielding,
exceeding the FCC EMI/RFI
emission requirements, posi-
tive strain relief for ample
support, gold plated pins,

large, convenient thumb
screws and a lifetime
warranty.

Each conductor is indivi-
dually soldered, not crimped,
forincreased reliability. After
soldering, the connections
are tested under heavy cur-
rent. The cable assembly is
then shrouded with PDT
(Polyvinyl Doping Techni-
que). This industry-exclusive
process of using a polyvinyl
mold to fuse together the
conductors, ensures strength
and durability under adverse
conditions. This process also
prevents oxygen, pollutants
and vibration from attacking
the soldered joints and
weakening the connections.
Data Spec is the first manu-
facturer to use this process
outside aerospace applica-
tions.

A specially formed metal
shield is placed over the PDT
mould to provide continuous

PRODUCT NEWS

shielding from end to end, so
cables exceed the FCC
requirements for EMI/RFI
emission standards. Custom
cables can be manufactured
to any specification.

Data Spec (UK) Ltd,
22 Cheddars Lane,
Cambridge CBS5 8LD.
Tel: (0223) 60857.

COLOUR MONITORS

Following on the success of
their 13inch Vari-Scan Colour
Monitors, Electrohome have
just announced a 19 inch
high-resolution version.

These monitors will auto-
matically lock on to signals
from 15 to 34kHz horizontal
and 45to 86Hz vertical and are
therefore compatible with all
the IBM graphics standards:
PS/2 (APA modes 1-5), CGA,
EGA and PGA. Resolution is
1,024 x 512 non-interlaced or
1,024 x 800 interlaced. An
input selection switch allows
the monitor to be used with
analogue RGB or TTL signals.

There are three models in
the range which differ only in
the type of tube fitted: ECM
1910: tinted, anti-glare short
persistence; ECM 1911
tinted, anti-glare long persist-
ence and the ECM 1912: clear,
polished, long persistence.

Picture size setting and
centering is performed auto-
matically and power con-
sumption is typically 120W.

Electrohome Ltd,
7 Civic Way,
South Wirral,
Ellesmere Port,
Cheshire L65 0AX.
Tel: (051) 356 1365.
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P.M. COMPONENTS LTD
= (8 SELECTRON HOUSE, TELEX

PHONE SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD 966371
0474 60521 GRAVESEND, KENT DA11 8HD TOS PM

INTEGRATED CIRCUITS DIODES | °"*'*%. PUSH BUTTON UNITS
BYX38-600R I 14.80
AN103 2.80 LA4430  2.50 ALI7Q 1.0 TA7609P .98 A7 2.50 AA19 0.08 DeccadTT &wa 7.08 Gtilate) 6 way
ANIZ4 280 LA44E1 395 SN7474  1.80 TAZG1IAP 2.95 Tohi0 230 1omos0 288 Bans 093 | oo %% | Decea e Toa Tway 1050
AN2i4 28 LC7T120 328 SN7421 085 TA7629 280 TCAB 6.95 TDAgsos 3.48| BAMS 048 030 | Hitachi  dway 1198 Neons 7way 12.50
ANSI4Q 2,80 LCT130 380 SN76020N 3.95 TAA310A 3.80 TCABI0S 1.95 TEA009 9.38| BANS 047 1 oy 600 | Pye Gway s0.38 Rank 4way 10.80
ANSSG~ 3.08 LC7TI31  B.BO SN76110N 0.89 TAA320A 3.80 TCAS0 2.80 UpCAIC 3.80| BAIM 008 78 | GEC213  Gway 9.80 Rank §way 10.80
ANZ)S 280 LC7137 B0 SN76115N 9.25 TAAIS0A 1.95 TCA40 1.88 UpGsseH 298| BAISS 018 | oo o4 | GEC2110  Gway s0.80 Luxor 6way 11.00
ANZ40P 2.80 LM323K 4.95 SN76131N 4.30 TAAS50B .95 TDA440 2.20 Bats7  0.30 | BZXIL B | GEC 6way 10.50
AN247 280 LM324N 0.48 SN76226DN TAAS70 1.98 TDA1001 2.98 UPCS575C2 BA244 078 | S0l oo
AN260 2.95  LM38ON  1.50 2.95 TAA621 3.95 TDAI0003A 75| BRI 078 | ool 0.35
ANZ62 198  LM38ONB 2.98 SN76227N 1.08 TAAG320S 2.95 905 UPCloooiH | BA2 088 | BZVCXESS | m)GEQ TV MAIN SWITCHES
AN284 2,80  LM383T 2.05 SN76228N 2.95 TAA661B 1.95 TDA10006A 05| BA33 078 | GO0 oS80
AN271  3.80  LM3%0N 3.80 SN75533N 1.65 TAA700 1.70 2.80 UPC1020H BA3tE 295 | S 07 Toas 2mm Q8 @ 0.08 sach Mains Switch CVC5 .00
AN301 2,88  LM1011  3.95 SN76650N 1.18 TAAQ30 3.95 TDA1010 2.18 20s|BA38 298 | HoSD  Jas 100 MA 200 MA, 250 MA 500 MA. 1 | Mg ns Switch Decca/GEC  1.00
AN303  3.80  M51S5L 2.98 SN76660N 0.90 TBA120AS/B/C  TDA10005 2.28 UPC1024H pasa1 .78 | M2 DL8 | AMP 12 AMP. 15 AMP, 16 AMP | GaSwitch 1.00
AN313  2.95  MsIS13L 2,30 STKO11  7.08 1.00 TDA1035 2.80 480 | BAV2L 030 [ B4CT S8 | 2AMP.25 AMP,_3.15 AMP, 4 AMP | 215Switeh 0.98
AN315S 228 M51521L 1.80 STKO14  7.98 SA/SB/T/U TDAIG37 .95 UPC1025H Bawsz  0.99 | 2990 O-L4 Specisl ofter: 100 pertype  4.80 | G11/12with Remote 1.48
AN316  3.95  MB3705 1.80 STKOI5 8.95 TBA231 1.30 TDA1044 2.95 1.05|BAX13  oo04 | BU0L o0 20mm A/8 G 0.18 each G11/12 with Remote and Mains
ANI31  3.98  MB3712 2.00 STKO18 7.98 TBA3SS 1.80 TDA1170 1.98 UPC1028H BAxis  0.42 | 94% 020 100 MA_ 150 MA, 160 MA 250 MA, | o4 1.80
AN32  2.98  MB3756 2.80 SIK025 11.05 TBA39%6 0.78 TDA1180 2.18 4.0 | BB120sB 0.30 | QA R-T0 500 MA. 800 MA, 125 AMP 1.6
AN362L 2,80 MC1307P 1.00 STK032 7.95 TgAsON 2.88 TDA1270Q UPC1032H BTIst 078 | R B | AP 2 A e areroe 11.5¢ ARICAP TUNERS
ANG1Z  2.48  MCI310P 1.95 STKO078 11.95  1BA4s0Q 4.28 2.98 80| BY126 040 | 7 208 Specialoffer: 100 pertype 11.50 Vv R
ANG362 3.95 MC1327 4.70 STK085 898 TBAs510 2.80 TDA1327 4.70 UPC1158H BT127 0.4 IN2ER  4.95 .28 Inch /B @ 0.06 sach
AN7140 3.80  MC1327Q 0.95 STK&15  7.95  TBA510Q 2.80 TDA20002 1.95 78 [ BY133 048 | O 496 250 MA, SO0 MA, 750 MA, 1AMP. 15 | £| C1043/05 Mublard 8.88
AN7145  3.80 STK433 5.95 TBA520 1.10 9 7 BY164 048 y AMP, 2 AMP. 3 AMP, 7 AMP, 10 | EC| 1043/06 Mullard 8.68
MC1349P 1.75 TDA20003 2.95 UPC1167C2 IN4001  0.04 otter: 100
AN7145M 3.95 STK435 7.95 TBA520Q 1.40 TDA2010 1.9 1 BT176 120 AMP. g Per | )32y 8.28
MC1350P 1.78 83 | IN4XG3 004 4.00
ANTISO 288 cqiaoip g7s  SIK47 795 TBAS0  4.90 TDA2020 2.93 UPC11B1H BY179 0. IN4OO4L  0.08 typs U322 8.28
RS RS NN LR mn 8t TS v Wes 30 U las|GW CH | Wem oo | IAITMD GO Y s LT i
BAS21 _ 3.33 ) E TBA540 1.28 TDA2140 3.95 UPC1182H - i : : . :
CAIISE 178 MO8 488 STKasd 13.80  TBASa0Q 1.35 e roRaiso os | BVl oas | I 002 | wa oo warsoMA TS MNP S | o eMIGTORS
c clas SIS 203 STKOO1S 7.95 TBASS00 .95 TDA2151 1.95 UPCIISSH BY199 040 | 1NAAT 00 AMP. 4 AMP, 5 AMP. Specla
CANNE .95  uci7m3 0.80 STKO029 7.95 TBAS6aC 1.48 TDA2160 2.50 3.95 | BY206 0.14 IN5402 0.14 otter: 100 pertype 10.00
CA3I3IEM MCa357 a7s STK0039 7.08  TBAS0Q 1.45 21 3.25 UPC1191V .80 | BY208-8000.33 | [ 2 o4g VA1040 0.23
2.30 MCG3401L 2,50 TA7061AP 1.530 TBAS70 1.00 TDA2523 2.95 UPC1350C BY210-800 0.33 IN5406 043 SUNORIES VA1056S 0.23
CA3140s 2.80 MG14106P 2.95 TA7072 2.85 TBA6SIR 2.0 TDA2524 .95 .95 | BY223 0.90 INBAO7 016 Mono Tape Head 2.80 | yags50 0.48
CA3140T 1.18 MC14518CP TA7073  3.30 TBA673 1.95 TDA2530 1.88 UPC1353C BY298-400 0.22 IN5408 016 AutoReverse Tape Head 3.95 | va1097 0.25
ETT6016 2.50 7.50 TA7108P 1.50 TBA720A 2.45 TDA2532 1.93 2. BY299-800 0.22 1TT44 0.04 Stereo Head 3.80
FATITW 195 \onp v oo TATI20P 1.65 TBATS0  1.95 TDAZ0 1.98 UPC160 2:95 |BYXIO 020 | 1 048 et 925 | WIREWOUND RESISTORS
HANS6W 9.80  miown a0 TA7120P 2.80 TBA750Q 2.65 TDA2541 2.15 UPC1365C BYX25-600 o0 BRoNo) 4.433MHZ Crystal (PAL) s
HA1306 1.30 ML239 z'“ TA7130P 1.80 TBABOO ©0.89 TDA256C 2.5 3.95 1.28 55MHZ Crystal ﬁound) O.' 8 | awant 2R-10K
HA1322  4.95  ygMsao7 8.75 TA7137P $.00 TBAB10AS TDA2571 2.95 UPC20002H Delay Line SLS0/TAUS2 :50 0.20
HAIZI9A 295 SAAs00A 3.0 WA o 165 TDA2581 2.93 193 E‘;ﬁﬂi%ﬁﬁ!ﬁﬁl veay 1.50
HA1366W 2.75 X . BASIOP 1.85 TDA2582 2.95 UPD2114LC & watt R47-22K 0.20
HA1377 3.80 §22}2§? Z::: TA7193P 3.95 TBAB2OM 0.783 TDA2593 2.95 2.80 ZE‘ER DIODES Focus Stick g~:g z‘ »:m 1R-15K 0.28
HAY406  1.98  gaasoip B.35 1A7203 ) 205 TBAG00 143 TDA2600 6.30 555 0.38 SAWFiller oa9 | 17watt  1RISK 0.30
HAISS] 298  cancosy 898 JA7204P 248 TBABI 2.80 TDA2610 2.50 556 080 | BZx6iSenes 0.15 Anode Cap 27KV i6s
LA120t 093 gap321p 3.50 TA7205AP 4.453 TBA920 1.65 TDA2611A 1.95 723 0.80 | BZYssSeres 0.20 Solder Mop 0. BES
A0 195 SAGGiey7s TATZE 192 TRAROZX . TDAZS0 330 74r 0.35 CATHODE RAY TU
10 222AP 1. £ TDA2655 4.80 747 .50
LA4101 095  ShASSTOS ;';g TA7227P 425 TBA90 1.49 TDA2680A2.75 748 g.u EHT MULT'PL'ERS lDE %TPUT TRANSFOR"@'EG A small selection from
&::% 293 Sasse 275 1,:;38‘; :':3 }223900 ! 49 TDAX 2.45 7808 0.80 Docea 00 795 | our stock of 1?',‘oooi
4 g 70 1.50 TDA3310 2.98 7805 .85 na
[AQ3IP 195 Sro7S 485 TARIAP2.95  TCA270S0 TDAI 350 m1  oms | UnversalTrpler 545 | DeccaizoMono o :':r:'“ ‘d:ef::::: °
(4400 330 o110 .80 TATIMP 295 1.50 TDA60 3.98 7815  0.68 | Qeccad 628 | Deccazon0 8.28 <
LAM20 350  Jiiny 449 TAT2IP 2.28 TCAGS0  2.30 Decca80 .95 ec 0
LA422 250 : Decca 100 6.95 | GECZ0:0 "2 | D10-210GH 45.00
Decca 120 8.95 | GEC2110 14. Oaa0GH 35.00
SE'MCONDUCTORS Decca 1730 8.35 Grundig 1500 15.48 D13.610GH 89.00
m— GEC 2040 5.45 Grundig 5010-6010 D13611GH 50.00
AAY12 0.25 BC182IB 040 BD237 0.40 BF493  0.35 MRF453 17.30 TvIoE'  1.30 | GEC2110 8.95 | 22250116011 13.85 | 0 630GH 59.00
AC126 048 BC183 0.10 BD242 0.68 BF595  0.23 MRF454 26,50 Tv106/2 .80 | TTCVC1-9 8.35 | ITTCVC20, a.zg D14-150GH 75.00
AC127 0.20 BCilesL 0.09 BD246 ©0.75 BF597 0.25 MRF455 17.80 ZRF0112 16.30 | ITTCVC20/25/30 .35 ITTCVCZE/30/32 ::o D14-173GM 83.00
AC128 028 BCI84LB 0.09 BD376 0.32 BFR3Y 0.3 2N1100  8.80 | ITTCVC4S 6.95 | PhilipsGe 895 | DI14181GM 53.00
AC128K 032 BC204 028 BD379 045 BFR4  0.23 MRF477 44.95 2N1308  1.33 Philips G8 (550} .95 z'"hnsg?‘ 43.95 | D14-200GM 75.00
ACla1 028 BC2078 025 BD410 0.8 BFRE1 025 80 2N1711  0.30 | Philips G9 8.00 | Bhge O 13.80 | D16:100GH/7 85,00
AC141K 034 BC2088 0.20 BD434 0.6 BFRSS  0.30 9.50 2N2219  0.28 | Pyesy7 - 8.50 | Fyel 1380 | DG732 48.00
WC142K 048 BC212 009 BD43 0.48 BFR  1.50 1.0 2N2626 0,88 | Pye7i3dlead 5:80 ae ue so9s | DH3®! 55.00
AC176 ©.22 BC212L ©0.08 BD437 0.78 BFRI1  4.73 1.50 oN2005 0.40 | Pye7i3Slead g-;g Pyg K o085 | F18-101GM 75.00
AC176K ©0.39 BC213 0.08 BD438 075 BFT42  0.35 550 3N3053 ©0.40 | HYerVa &35 | RuBT08 42.40 | F21-130GR 78.00
AC187 ©0.28 BC213L 0.09 BD510 0.08 BFT43  0.38 450 2N305s  0.89 | pancAThd 835 | RankMorphy T18A 1200 | F31-12L0 75.00
028 BC214 009 BDs18  0.75 BFWI0  0.55 830 7N30ss 0.2 | HankAsz: 9% | Rank Murphy T20A 12.30 | M4-100GM 45.00
025 BC214C 0.00 BD520 0.65 BFWI1 075 1.50 oN2702  o42 | RankT20A -95 | Rank Murphy A640 230 | MI7151GVR 175.00
0.37 BC2WL 0.09 BD534 048 BFWIGA 4.45 125 N33 042 225’;‘.22:3?‘35; 985 | rank Murphy A823 11.50 mg:;gg :ggg
0.80 BC237B 0.45 . BD535 048 BFW61  0.80 4.00 2N3704  ©.92 | Thorn 1500 5.45 | Tandberge 30 BT Rviditrov 85.00
425 BC238 045 BD538 0.63 BFW92 085 1.00 2N3705 0.20 | Thorn 1600 5.48 | Teletunken711A 1108 | B R 53.00
070 BC29 0.45 BDS75 0.95 BFX29 030 0.75 2N3706  0.42 | Thorn3500 7.95 | Thorn 1500 {15KV) 18.48 | o GH 25.00
050 BC251A 045  BD587 095 BFXs4 026 2.80 2N3708  ©0.42 | Thorn8000 6.98 | Thorni15% 9.80 | o oW 75.00
0.80 BC252A 0.48 BDs88 0.8 BFX8S 032 1.50 N3733  9.50 | ThornB500 7.48 | Thorn3500(EHT) 9.80 | oW 59.00
0.80 BC258 028 BD597 0.8 BFX8s  0.30 100 7N3773 275 | Thorn9000 8.50 | Thorn8ooo 23.80 | croroq, 55.00
195 BC258A 0.39 BD695 1.50 BFX88 0.28 4.50 N3792  4.38 | Thorn 9600 8.50 Thorn 8500 17.80 38P1 11.50
0,60 BC28¢ 0.30 pDEYs  1.850 BFYIB  1.38 OC139 12.80 N4280  3.50  TV1iiStck 0.90 | Thorn9000 19.30 | 300
0.65 BC30 0.30 BD701 425 BFYSD ©0.32 OCI7T)  4.50 2Nss27  4.98 | TVI3Stick 4.25 | Thorn9800 22. 5447GM 75.00
0.35 BC301 030 BD702 .25 BFY5! 0.32 OC200 4.50 oN4sda  9.48 | TViBStck 4.40 | Thorn Mains 70
0.65 BC03 026 BD07 0.90 BFY® 077 OC201 .30 ,ycx, o4z | TV20Stck 4.40 | Transformer3000/3500 5 A SELECTION FROM
0.65 BCX7B 0.00 BDX32 1.80 BLY&® 9.75 0C205 10.00 ;n5595 0,48 OUR STOCK OF
0.40 BC327 0.40 BDX53B 4.5 BRI00  0.28 R200088 1.45 ,ys505  0.60 ‘"DEO HEADS
?.:g ggszg o.:g BF115  0.38 BR101  0.49 :228?33 3:: ONS485  0.48 BRANDED VALVES
. 337 0. BF119  0.88 BR103 .85 E H
e B 00 By 039 Brs o083 R:2 038 aoame 085 NEW RANGE — LOWER PRICES AiTia 2480 | G149
€98 BC3i7A 043  BFis¢ 020 BRC44sd 1.45 R2323  0.88 . ggg | Hf in doubt please phone quoting your model Al 7.50 4
295  BC#T 035  BFi77 038 BRY3 048 R2540 248 soci: om0 | mumber and we will confirm the head you require s “3 crison 38100
041 BC478 020 BFIG0 027 BSWes 0.95 RCAI0290.88 550406 0.80 | 3HSSV For Ferguson/JvC 27.80 e 1498 | cism 3300
044 BC527 ©.20 BF173  0.22 BSX60 .28 RCA160390.88 55078, 0,75 | 3HSSUIN For National Panasontc/Philips 29.50 A2293  6.80 | CCA 2.80
0.10  BCS547 0.10 BF158 0.22 BT100A/02 RCA161810.85 ,5c-7a5 0,76 | 3HSS3N For National Panasonic/NV777/330 39.50 A2426 39.80 | CD24 .50
042 BC548  0.90 BF178 0.26 0.88 RCA16334 0.90 5cc739 0,88 [ 3HSSN/4HSS  For National Panasonic 29.80 22509 37.80 | CK1006 3.50
0.0 BC549A 0.40 BF179 034 BT106  1.49 RCA163350.85 550031p 0,95 | IHSSH For Hitach! 35.00 s 2780 | ckior 380
042 BC550 044 BF180  0.29 BT116  1.20 RCA165720.83 55cq5; 498 | 3HSSUIN For National Panasonic 35.00 22900 180 | CKse76 8.80
042 BC557 0.08 BFi81 029 BTI9 345 S2060D 098 50,55, 480 | 3HSSP For Sharp 35.00 A3042 2400 | CKs678 7.80
BC114A 0.08  BCS558 0.10 BF182 0.28 BT120 1.65 SKESF 1.45 5cC4006 0.80 3HSSENA For National Panascnic Industrial 758.00 A3281 38,08 CV Nos prices
BC115  0.85  BC639/10 0,30 BF183  0.20 BU105 1.95 T602lV 045 5crii06 2.80 | 3HSSUN For National Panasonic 39.50 AC-PI  8.50 on request
BC116A 0.3 BCY33A 19,50  BFies  0.28 BUI08  1.89 T6027V 048 5cCy1p4 .98 | SHSSSF For Fisher/Fidelity 35.00 ACSPIA 498 | D3A  27.80
BC116A 0.80 BDU1S 0.30 BF185 0.28 BUI24 1.25 T6029V  0.45 ,gr4462 0.968 3HSSR For Amstrad/Saisho/Triumph 35.00 AC/S2PEN D41 4.50
BC17 049 BDI24P 089  BF194 049 BUI25 125 Te0dV  0.88 55cyi7ov 2120 [ BIISS For Sony SLC5 67 etc 35.00 8.80 | D63 1.20
BC1e 024  BDI31 042  BF195 041 BUIZE  1.60 TH0V 088 55cii73 348 | ool For Toshiba 39.80 AC5 PEN 4.80 | DA41  22.80
BCise 028 BDW2 042 BF1e7 041 BU204  1.58 TNV 075 5cciyy ggs | PS023 For Sony SLC20/30 etc S+ AC/VPT 4.80 | DA42 1780
Bo1238C 0.20 BDI3 040  BFiss 048 BU25 130 TV 238 olini 080 | pogns Y SLCB/CY etc e AC/TH1 4.00 | DASD _4.80
BC140  ©0.31  BD135  0.30  BF199 0.4 BU208  1.39 TV 245 5504434 2.50 Philtps b ¢ :srzz ::.zg g:}gg ﬁ:.gg
BC141 028 BD136 030  BF200 0.40 BU20BA .52 T9038v 3.95 ¥ 221 . .
BC142 029 BD137  0.32 BC240 0.20 BU208D .88 THY15/80 2.28 ggg:;;g g::g VIDEO BELT K!Ts ::‘62038 J:.z ge;gs ?-;:
.30 4 b 326 4.20 THY15/85 2.2 ™ .
BOs  OB4 BN O B 030 BUmES 180 TIPm 04D sciee 339 | Akavs:onoscosen 278 | Natooal Ranase CHbcng AN 1400 | DC%0  3.80
BG148A 009 BDI4 030  BF25GLC 0.38 BU47  1.24 TIPXC 0.2 55053 0.98 e e National PanasomcNV7000 ARP12 280 | DCX-4-5000
BC148B 0.09 BDI44 140  BF257 028 BU4S  1.80 TIPC 043 554057 0.80 MO X IR Y o ARP3¢  1.28 00
8 erguson 3V16 2.78 2.78 ARP35 2.00 | DETi6 28.50
BO149  0.08 BDISOC 0.20  BF259 028 BUS0  2.28 TIPIIC  0.88 51069 1.98 | Ferguson 3V22/JVC Natlonal Panasonic Ao 290 | BEte 2030
BC153  ©0.30 BD159  0.88  BF271 028 BUSBA 1.98 TIP32C  0.42 55¢985 1,50 HRAAGO/3660 2.98 | NVBB0O/8610/8620 378 Az %0 | okt ‘280
BCiS? 0142 BDw0 980 BF271 028 BUS25 1.0 TIPRC  0.95 35Ch528 1145 | FergusondVZAIVC HR7700 Sanyo VTC5000 1.50 B1153 228,00 | DET22 33.00
BC159 0,08 BD166 0.95 BF273 0.8  BUB07 2.28 TIP34B 088 ,5c5009 1.98 1.50 Sanyo VTC5300 1.78 BL63 2.00 | DET23 33.00
BCis1 088 BD179 072 BF33S 038 BUY20 2,46 TIP41A 0458 ;50507 .45 | Ferguson3v29/JVC HR7200 Sanyo VTC5500 2.78 BR191B DET24  39.00
BC170B ©0.48 BD1B2 070 BF336 034 BUYE9B 1.70 TIPAIC 045 550509 0.88 2 Sanyo VTC9300 378 298.00 | DET25 22,00
BCIN 0.08 BD20» 0.83 BF337 0.20 BUYT1 2.50 TIP42C  0.47 55Co008 2.98 | Ferguson3Vv3aJVCHR7650 Sanyo VTC9300P 3.90 BS4s0  67.00 DET29 32.00
BC171A  0.90 BD202 0.68 BF338 0.32 BuUvV4l 2.80 TIP47 0.88  55c2166  1.95 2.78 Sharp 6300 .80 BS452 88.00 | OF91 4.00
BC171B  0.40 BD203 0.78 BF355 0.37 MJ3000 1.98 TiP48 0.85  ,cco3ys 0.80 | JVCHR3330/3600 2.75 Sharp 7300 3.50 BS810 58.00 | DF92 0.80
BC172 040 BD204 0,70 BF362 038 MJE3 040 TIPSO 0.85 55c557¢ g | HitachiVT11/33 2.75 | Sharp8300 3.50 BS814 88.00 | DF% 1.28
BC172B  0.10 BD222  0.46 BF363 0.65 MJE350 0.78 TIP120  0.80 5ccg3p .98 | HitachiVT5000 2,98 | Sharp9300 3.80 280.00 | DF97 1.28
BCIT2C 040 BD223 .89  BFI7I  0.28 MJES20 048 TIP125  0.88 oncyy, ogo | HitachiVTE000 1.28 | SonyCé 2.78 28.00 | DGIOA 8.50
BCITIB  0.40 BD25 048 BFIM 019  MJE2955 098 TIP142 175 ,cppcp 4.8 | N2UONAl Panasonic Sony C7 280 35.00 | DHe3  1.20
BC174A 0.09 pBD232 0.38 BFa22 0.32 MPSAI3 0.29 TIP146  2.75 cxjg  0.88 NV300/333/340 2.98 Sony T9 2.98 27.80 | DH77 0.90
BC177 048 pBp233  0.3s  BF423 025 MPSAS2 0.30 TIP161  2.98 K3s o8 | NatonalPanasonic NV2000B Sony SL30008 3.78 22.00 | DH79  0.58
BC178  0.45 pp235 049  BFS7 032 MRF237 498 Tipr9ss  0.80  HgKiosH 1.50 § ?onv SLB000/8080 4-:3 20.00 | DK91 1.20
B8C182 0.10 BFa58 0.36  MRF450A TIP3055 0.88  3gKss 098 National Panasome NV777 oshiba 7540 3. 17.98 | DK92 1.50
BF467 __0.68 43.95 7/30 Q.20 > 2.78 | Toshiba 900 1.50 2.00 | D 2.80
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b= [N] P.M. COMPONENTS LTD

PHONE SELECTRON HOUSE 966371
0474 60521 SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD TOS PM
3 LINES GRAVESEND, KENT DA11 8HD

A SELECTION FROM OUR OM5B  3.00 R19 2.80 VR105/30 2.50 4-250A 79.80 | 6CA7 380 | 7K7

TELEX

7.80 | 0PL13 o.eg 687 1%
OME6 1.78 R20 1.20 VR150/30 2.50 4400A 87.80 6CBS 398 | 7L 1.80 | 0PL14 1,78 | 5696
STOCK OF BRANDED VALVES (Contd) ORP4  2.80 R1169 8500 | VU29  4.50 10004 42800 | 6CB6  1.88 /| 707 480 | 3usec 8.0 | 5702 80
DL63 100 | ecLes 0.88 HBC%0 1.08 | ORPSO  3.95 R5559  9.80 VU39 1.80 48X  38.00 | 6CO6GA 4.80 | 74 280 | 33A/158 27?; o
DL70 250 | EClas  0.98 HBCIt 1.98 | P6) 2.50 RG1-125 4,95 w21 4.80 4B/5518 6CF8 1.98 | 838 2.80 e 80 | s 813
DL73 2.80 | ECLSOS 098 | HFR 180 | P41 2.80 RG1-2408 W61 4.80 6CG7  3.80 | 8810 2.50 B0 ooyl = 25
DL9t 398 | eF2 3.80 | HFo4 1.98 | PABCa0 0.75 14.50 w77 5.00 4BQ7A 178 | 6CHe  6.988 | 8805 1.98 | B 2.50
DL92 128 | gF37A 280 | HK® 1.98 0.75 RG3-250A 6.80 W8IM  4.80 4BZ6 1968 | 6CL8 328 | aCWS  1.80 35&56 1 8 2749 259
DLS3 1.10 | EF9 180 | HLa 3.50 | PCss 0.75 RG3-1250A w729 1.00 4C26 2800 | 6CLBA  1.80 | 8EBS 1.80 | 35 % 200l {5749 218
DL34 2.80 | EF40 4.80 HLSO 3.50 PCo2 330 35.00 w739 1.80 4C35 145.00 6CM7 2.98 | 8FQ7 1.97 s | s
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PRODUCT NEWS

ARCHIMEDES PODULE

Wild Vision’s latest podule
for the Acorn Archimedes is
called The Chromalock. This
is a low cost genlock and full
colour video overlay system
which allows the high-quality
graphics of the Archimedes
computer to be superim-
posed onto a video picture.

The Chromalock is ideal for
use in making video produc-
tions. Captions, titles, anima-
tion, etc can be overlayed
onto the video picture during
editing - or may be superim-
posed in real time onto the
signal from the camera.

Interactive video systems
can also use the Chromalock
to display computer graphics
over the pictures from avideo
disc player. With the Chroma-
lock, a normal PAL composite
video monitor can be used
instead of the special moni-
tors normally required in
interactive video systems.

In scientific and industrial
video applications the Chro-
malock can be used to add
information such as time and
ambient conditions to video
recordings. It also provides a
simple way of making on-
screen measurements with
the aid of the computer.

The Chromalock has a very
stable genlock circuit with
fast response time, enabling
itto fock on to any reasonably
stable PAL/CCIR standard
video signal. Its state of the
artdesign meansitwill lock to
the output of most domestic
VCRs without the noise prob-
lems associated with some
designs. The Chromalock

also encodes the computer’s
RGB output into a PAL signal,
with wideband full fidelity
colour encoding. -

In addition to the
Archimedes Podule, the
Chromalock is also availabie
in PCB form for fitting into the
Acorn Master 128 and Model
B or B+ computers.

Wild Vision,

6 Jesmond Road,
Newcastle upon Tyne,
NE2 4PQ.

Tel: (091) 281 8481.

An upgraded version of the
D-100 DX-TV Converter Sys-
tem has recently been
announced by the distribu-
tors, HS Publications of
Derby. The D-100, used by
long-distance TV enthusiasts
throughout the world,
enables VHF and UHF recep-
tion of foreign TV signalson a

standard UHF television
receiver. Also, off-screen
reception can be con-

veniently recorded using a
normal video recorder.

Designated the Special D-
100, the new version is cap-
able of multi-system sound
reception and will resolve any
of the four FM intercarrier
systems, namely 45MHz
(USA), 55MHz (W Europe,
Africa and the Middle East),
6.0MHz (UK and Eire) and
6.5MHz (Russia and Eastern-
bloc countries). It may also be
used to monitor the Eastern-
bloc FM band which lies
within Band |, and ltalian
radio station links.

Capable of DX reception at
VHF (Bands | and l1l) and UHF
(Bands IV and V), the new
version will also tune into
specially assigned channels
in Band Il which are located
just above Band 1. This allows

sav BRI

\.

the reception of extra East-
ern-bloc transmitters and
countries such as Albania.

The D-100 simply plugs into
a normal UHF TV receiver for
monitoring the vision and
connects to the telescopic
aerial of an FM radio for the
sound channel. No internal
modifications are necessary.

The price, including car-
riage in the UK, is £89.99 and
the unit comes complete with
full operating instructions. A
version without the sound
take-off is available at £77.99,
including carriage. This also
features switched IF band-
widths. Sound reception via
the TV is possible provided
that it is capable of resolving
the appropriate standard.

Further details about the D-
100 systems, plus information
about other DX-TV products,
are available by sending an
SAE or, for readers overseas,
one IRC.

HS Publications,

7 Epping Close,
Derby DE3 4HR.
Tel: (0332) 38 16 99.

HOT GAS REWORK
NEW from Oryx is a unique
hot gas rework station, the

-SMR1, which has been
developed to offer the
engineer a simple and

inexpensive method. of
reworking surface mounted

devices.

The unit consists of abench
station with pressure gauge
and gas control, plus a safety
stand for the tool. Working
from any suitable standard
butane gas supply (typically, a
185g canister), the unit will
provide hot gas up to 230°C in

a controlled fine jet to enable
the operator to concentrate
heat into small areas.

Used in conjunction with
the Oryx electronic hotplate,
it makes an ideal surface
mount component repair kit,
at a low cost.

Greenwood Electronics,
28 Portman Road,
Reading RG3 1NE.

Tel: (0734) 595843.

Two electronic case
ranges, designed exclusively
for development and produc-
tion of hand-held portables
have been launched by West
Hyde. The growing market for

pocket sized, hand-held
equipment has led to the
development of two

extremely versatile ranges
from one of the UK’s leading
enclosures companies.
Named TINOS and ELOS,
these low-cost (from £1.44)
cases are available in a total
of nine different sizes.

The TINOS range have a
textured finish on one side to
provide a firmer grip, also a
battery compartment for PP3
9V batteries and rounded
corners throughout.

The ELOS, whilst being the
more general purpose range,
and without a battery com-
partment, carries as standard
moulded pads to provide a
base for a PCB and sub-
chassis mounting.

West Hyde
Developments Ltd,

9-10 Park Street Ind Est,
Aylesbury,

Bucks HP20 1ET.

Tel: (0296) 20441.
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PRODUCT NEWS

| EMI/RFI COVERS |

A range of sophisticated
EMI/RFI screened covers
have been designed so as to
ensure they offer an attrac-
tive and cost effective solu-
tion for constructing shielded
cable harnesses.

The covers, complete with
jackscrews, feature a new
rapid assembly technique,
thus reducing installation
costs to a minimum and
making them very cost effec-
tive to use. Two versions of
theinner cover are available -
one for braided cable (using a
special crimp tool), the other
suitable for braided or metal
foil screened cable (screen
termination by use of a spe-
cial plastic grommet).

The plastic outer covers are
made from UL approved
material. Standard size cov-
ers accepting cable with an
overall diameter of 4.5 to
11.2mm (depending on con-
nector size) are available ex-
stock. Coversto fitother sizes
of cables are available on a
short lead time.

Greenwood Electronics,
28 Portman Road,
Reading,

Berks RG3 INE

Tel: (0734) 595843.

Now in stock at RR Electro-
nics is the CFR range of
quality carbon film resistors
by Neohm. Performance con-
forms to DIN44051 and com-
plies with CECC40100 and
MIL-R-11.

The devices feature robust
construction and uniform

performance, and the baked-
on colour coding resists sol-

vents and abrasion. There is
excellent stability against
changesinload and moisture;
very low noise levels result in
high reliability. The five
ranges are all stocked on tape
and bandoliered in boxes.
Value ranges stocked are
2R2 to 1M for 1/8W in E24; 1R
to 10M in E24 for 1/4W and
1/2W and E12 for 1.0W and
2.0W. The standard tolerance
is 5 percent for the full range.

RR Electronics Ltd,
St Martins Way,
Cambridge Road,
Bedford MK42 OLF.
Tel: (0234) 47211.

HIGH VOLTAGE RESISTORS

A precision high voltage
resistor series that with-
stands 50kV dc voltage con-
tinuously in air and up to
100kV when immersed in oil is
the latest innovation from the
special Products Division of
Welwyn Resistors.

The series, coded T40, com-
prises three types with resist-
ance values in the ranges
ikohm to 4Gohm, 15Gohm
and 45Gohm. Tolerances of
plus or minus five, two and
one per cent and temperature
co-efficients of plus or minus
100, 50 or 25ppm/°C are avail-
able.

Based on aruthenium oxide
thick film deposited onto a
high purity ceramic former,
the T40 series has a protec-
tive sleeve to provide
mechanical protection and
electrical insulation. A typical
application would be in the
precision divider chain of
high voltage measurement
equipment.

Welwyn Special Products

offers a complete service for
the design, prototyping and
production of resistors for
specific customer applica-
tions.

Welwyn Resistors,
Bedlington,
Northumberland NE22 7AA.
Tel: (0670) 822181.

A new IC from Cherry
Semiconductor, the CS3805is
designed for resonant mode
power supply control applica-
tions. Various functions are
included on the IC, which has
two outputs operating in
either a complementary or a
single-ended mode.

In the complementary
mode, the outputs are each
capable of driving power
MOSFETSs directly.

Alternatively, a normally
grounded pin can be opened
to put the IC into single-
ended operating mode. In this
mode the frequency is dou-
bled, and the two outputs are
identical. The outputs can
then be paralleled for
increased drive capability.
The operating frequency
range is 300kHz to IMHz in the
single-ended mode, and
150kHz to 500kHz in com-
plementary mode.

Functions on the IC include
soft start, undervoitage/over-
voltage, lockout, remote shut-
down and overload shutdown
with delayed start. All the
shutdown modes are
synchronous; the last output
pulse is completed in each
case. The IC then automa-
tically defaults to soft start
once the fault condition has
been removed.

The CS3805 is supplied in a
16-pin dual-in-line plastic

package and operates from a
supply voltage of 20V.

Clere Electronics Ltd,
Kingsclere,

Newbury,

Berks RG15 8NL.

Tel: (0635) 298547.

CONTROLLER

Two new LCD controllers
from NEC are designed to
eliminate the problems
involved in generating multi-
font character sets. They can
handle all known character
sets including European, Ara-
bic, Cyrillic, Greek, Hebrew
etc.

The controliers - uPD7228,
which generate the standard
ASCIl character set, and
uPD7229, with up to 160 user
definable characters - can
drive either 8 rows x 50
columns or 16 rows x 42
columns dot matrix displays
and are fully compatible with
each other.

Character set generation
on uPD7229is simplified by an
interactive software package
for running under MS-DOS on
PC compatible microcompu-
ters.

Typical applications for
these controllers would
include passenger informa-
tion displays at international
airports where messages may
be required to alternate
between different languages
and character sets.

NEC Electronics (UK) Ltd,
Cygnus House,

Linford Wood

Business Centre,

Sunrise Park Way,
Linford Wood,

Milton Keynes MK14 6NP.
Tel: (0908) 691133.
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Stabllized Satellite

Hughes Aircraft Company
is to develop a new body-
stabilized satellite - the
HS601 (see photograph) - to
meet  high-power  com-
munications needs into the
21st Century. The first of the
new line is expected to be
ready for service by 1991.

Hughes Aircraft Company
predicts an increase in satel-
lite communication applica-
tions requiring spacecraft
generation power levels as
high as 6,000 watts, in both
commercial and government
markets. A medium-sized
satellite of today generates
about 1000 watts.

Such applications include
broadcasting television prog-
rammes directly into homes
through antennas 1 foot in
diameter; two-way mobile
communications to cars,
trucks, trains and aircraft and
private business communica-
tion networks through very
small aperture terminals
(VSAT).

The HS601 will benefit from
proven concepts, such as
large area solar cells, integral

propulsion using a liquid bi-
propellant system, and high-
performance nickel/hydro-
gen batteries capable of
powering the satellite
through eclipse operations,
when its solar cells are blank-
eted by the Earth’s shadow.
The satellite will use flexible
microprocessor-based con-

trol electronics and light-
weight  aluminium  hon-
eycomb and composite

materials of construction.
While certain versions of
the HS601 could measure 85
feet from tip to tip across the
two solar arrays, the satellite
will compact to a launch
configuration approximately
8 feet square. It matches the
envelope and load require-
ments of today’s launch vehi-
cles, including Titan, Atlas
Container, Ariane, Long
March and the Space Shuttle.
The HS601 body is com-
posed of three modular struc-
tures. The primary structure
carries all launch vehicle
loads and contains the
propulsion subsystem; a hon-
eycomb shelf houses bus
electronics and battery packs

and another honeycomb shelf
holds the communications

equipment and isothermal
heat pipes. Antennas,
antenna feeds and solar

arrays are fitted directly to
the primary structure.

Space Symposium

The AMSAT-NA Annual
Meeting and Space Sympo-
sium was held in Southfield,
Michigan, just north of
Detroit. Awards for merito-
rious achievement are being
presented to Doug Loughmil-
ler KOS5I, Al Brinckerhoff
WB5PMR, Keith Pugh W5IU
and Jack Crabtree AAOP for
their  outstanding Field
Operations work. Tom Clark
W3IWI, Bob McGwier N4HY
and Dick Jansson WDA4FAB,
are receiving achievement
awards for their outstanding
work in engineering. Bob
Diersing N5AHD, is receiving
an award for his work in
excellent work in publishing

the AMSAT Technical
Journal.

Craig Underwood from UoS
attended the AMSAT-NA

meeting and presented a
paper on the UK Satellites In
Education initiative based at
Surrey, and its role in UoSAT.

Flying high

A low cost flight progress
strip system (FPSS) which is
expected to have a consider-
able effect on air traffic
control procedures and chan-

ging practices across the
world was announced today
(Thursday, 19th November) in
Kuala Lumpur, following a
collaboration between the
Malaysian Department of
Civil Aviation; Computer
Base (M) of Kuala Lumpur,
and Marconi Radar of
Chelmsford, England.

The FPSS system — which
uses stored data on FIR (flight
information region) routes
and flight schedules - pro-
vides flight strip printing;
calculation of air navigation
charges to permit rapid
invoicing, and traffic move-
ment statistics.

In the absence of radar
facilities, air traffic control is
effected by the use of ‘flight
progress strips’ — card or
paper strips which are placed
in holders on the air traffic
control consoles. These are
marked by the air traffic
controllers to record air-
craft's progress through air-
space and provide records of
instructions passed to air-
craft. Even when radar facili-
ties are in use, the strips are
maintained by controllers to
provide a back up system of
control in the event of radar
failure.

The basic information
regarding aircraft and their
flight movements is normally
entered by hand on pre-
printed strips. The prepara-
tion of these is a tedious,
unpopular and time-consum-
ing task; even a relatively
‘quiet’ air traffic control cen-
tre typically requires 1000
strips per day.

The flight progress strip
system is autonomous -
requiring no input from
existing ATC facilities—andis
based on a multi-user compu-
ter with 1Mbyte of memory
plus hard disc. The basic
system can be extended with
the addition of software — and
possible hardware depen-
ding upon the extent of usage
- to provide the preparation
and issue of NOTAMs against
filed flight plans, as well as
search and rescue packages
to optimise and co-ordinate
any search activity.

Yes, but

EUTELSAT's Assembly of
Parties, the organisation’s
top level policy-making body,
agreed yesterday to draw the
attention of all concerned to
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the need for very strict
observance of all of the
conditions for coordination of
the ASTRA satellite with the
EUTELSAT system.

These conditions are: that
the satellite is to be used for
one-way audiovisual trans-
missions only; there is to be
no material change in the
operational scope of the
satellite; there is to be no loss
of business from EUTELSAT
to the ASTRA satellite over
and above the four transpon-
der leases foreseen by Lux-
embourg and the United
Kingdom; there is to be no
material extension of the
services to be provided, or
use of the satellite beyond
1998.

In addition there will be an
increased joint effort and
aggressiveness by EUTEL-
SAT and its signatory
organisations (the PTTs and
authorised telecommunica-
tion operating agencies of
Europe), in marketing EUTEL-
SAT services and capacity
throughout Europe.

Any breach of these condit-
ions will require new con-
sultations, as would participa-
tion by any party or signatory
other than Luxembourg and
the United Kingdom in use of
the ASTRA satellite.

Yeda awards 1988

The 1988 Young Electronics
Designer Awards scheme was
officially launched on 27th
November with renewed
sponsorship from electronics
distribution company Cirkit
Holdings PLC and leading
semiconductor and computer
manufacturers Texas instru-
ments Ltd.

Governed by the YEDA
Trust, the awards scheme
offers exciting prospects for
young people in the junior
(under 15), intermediate (15-
18) and senior (19-25) age
groups, who attend educatio-
nal institutions in the United
Kingdom.

To enter the scheme, stu-
dents must produce an elec-
tronic device of their own
which is original, effective
and has a useful application
in everyday life. A prestigious
trophy and valuable cash
prizes are presented to the
winners in each category and
in'the senior age group there
are the prospects of a job in
electronics  and course

sponsorship.

Each secondary school or
college with one or more
entrants reaching the regio-
nal judging stages in May
qualifies for a special award
of useful electronic equip-
ment from Cirkit. Furth-
ermore the finalist whose
project is adjudged to have
the most commercial poten-
tial will win a sophisticated
computer system and soft-
ware valued at around £10,000
from Texas Instruments for
his or her educational institu-
tion. Every finalist wins a
personal prize as does their
teacher, and there are many
more attractions for the
successful entrant.

The YEDA scheme was
launched four years ago with
the objective of encouraging
the development of practical
electronics at the educatio-
nal level. It was devised in
response to repeated critic-
ism by industry that school
leavers were not adequately
prepared for the commercial
world. It was also designed to
create an increased aware-
ness in the critical need for
Britain to produce more
world-beating products using
electronics, if the country is
once again to become a major
force in international
markets.

For further information and
entry forms contact The
YEDA Trust, 24 London Road,
Horsham, West Sussex, RH12
1AY. Tel: (0403) 211048.

Sony radio awards

Nomination forms will soon
be on their way to the nation’s
radio stations inviting them to
select the best programmes
of 1987 to enter for their
industry’s Oscars — the Sony
Radio Awards.

Nominations are open to all
BBC radio stations, including
World Service, all Indepen-
dent Local Radio stations and
British Forces Broadcasting,
and they are able to nominate
programmes for awards for
drama, music, current affairs
and many other categories.

This year's award winners
included Derek Jameson, The
Archers, Brian Hayes, Mike
Smith, Roy Hudd and Billie
Whitelaw. But who will take
the stage at the Grosvenor
House on April 26th when the
1988 Awards are presented?

‘Radio, uniquely, touches

et

John Eggleston, Professor of Education, University of Warwick,

announcing the launch of the 1988 Young Electronic Designers Awards
scheme at the 1987 YEDA presentations ceremony

the lives of everyone who
lives in the UK, every day. It
does so because of the vari-
ety and richness of its output.
The standards of perform-
ance, production and service
to the audience are very high
indeed. It makes judging diffi-
cult - but fun’, says the new
Chairman of the Sony Radio
Awards Committee, Gillian
Reynolds.

23rd IEE Appleton lecture
Professor David Olver will
deliver the 23rd Appleton
Lecture entitled ‘Millimetre
wave systems — past, present
and future’, at the Institution
of Electrical Engineers (IEE)
on Thursday 7th January 1988
at 5.30pm. David Olver is
Professor of Electrical and
Electronic Engineering at
Queen Mary College, Uni-
versity of London, where he
lectures and researches on
microwaves and antennas.
Millimetre waves lie in the
region of the electromagne-
tic spectrum between micro-
waves and infrared. They
have been widely used for
scientific investigations, but
their use for commercial or
military purposes has been
much slower to develop. The
millimetre wave spectrum
contains regions of both high
and low atmospheric absorp-
tion. Both these regions can
be used in different applica-
tions. Wide bandwidths are
available for communication
systems. Narrow beams can
be obtained from small anten-

nas and millimetre waves
have the ability to penetrate
fog, clouds and smoke.

In his lecture Professor
Olver will describe the advan-
tages and disadvantages of
millimetre waves, explain the
characteristics which can be
exploited and ask the ques-
tion - ‘is there a bright future
for millimetre wave systems?’

Commercial, scientific and
military needs are emerging
which require millimetre
waves and the number of
possible uses is large. These
include radioastronomy,
remote sensing weather fore-
casting, satellite communica-
tions, local wurban com-
munications, secure data
communications, intelligent
missiles and short range
surveillance radar.

Dry your digit-eyes

The launch of Epic's An
Introduction to Digital Elec-
tronics heralds a new era in
technical training. This inter-
active video-based course is
the latest in a growing series.

Digital electronics is now a
part of aimost every aspect of
our working lives. The drama-
tic increase in its use leaves
technicians from all branches
of industry with a great deal to
learn. This poses a challenge
to training managers, who
must provide the highest
quality training and at the
same time keep a sharp eye
on costs and lost productivity.

The solution comes from
Epic Industrial Communica-
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tions, a company who have
won awards for their innova-
tive and effective training
methods. Epic has worked
hand-in-hand with the electri-
cians' union, the EETPU, to
devise interactive video lear-
ning programmes from the
material used at the Union’s
training centres around the

el
country. button.
The interactive course Under the headings: ‘Digi-

caters for two main methods
of learning. The first is con-
ventional, teacher-led class-
room use. The second is for
students to work on their own
and in their own time, with
expert help and guidance
available at the touch of a

tal Logic', ‘Combinational
Logic Circuits’, ‘Sequential
Logic Circuits’ and ‘Inte-
grated Circuits’, topics canbe
studied in a strong modular
format at either Introductory
or Operational levels.

Since the course is modular
in design, itcan be purchased
as a complete package, or in
units.

At Introductory level, the
four units range from £250 to
£350 each (£1200 for the set)
and at Operational level, from
£650 to £950 each (£3,060
altogether). Discounts are

" available for volume purch-

ases of three or more pack-
ages. It is available to run on
IBM compatibles or BBC
computers.

Wot’s all this, then?
Cambridge-based Philips

Telecom, formerly Pye
Telecom, has recently re-
equipped the Cam-

bridgeshire police with PFX
99-channe! personal radios.

The £300,000 order for Phi-
lips personal radios includes
a wide range of accessories
and brings the Cam-
bridgeshire police into line
with other forces who have
re-equipped with the versa-
tile PFX.

The frequency synthesised
PFX is manufactured in the
UK and has outstanding audio
quality, combined with excel-
lent performance and
reliability. Operating on up to
99 channels and with a wide-
switching bandwidth, the Phi-
lips PFX enables any com-
bination of portable to port-
able or portable to fixed base
station to be used in the
police’s radio frequency
bands.

Hand-held or body worn,
the PFX is easy to operate
through push-button controls
and features an illuminated
LCD to indicate its operatio-
nal status. Its robust con-
struction is designed for
rough usage under the most
stringent environmental
conditions.

BELLE VUE/NORBRECK

RADIO AND ELECTRONICS EXHIBITION

by the Northern Amateur Radio Societies Association

at the

NORBECK CASTLE HOTEL EXHIBITION CENTRE
QUEENS PROMENADE, NORTH SHORE, BLACKPOOL

(Formerly held at Belle Vue, Manchester)

4
A
To t
Cleve'ljeys A
an
Fleetwood ‘U C
No&ch Castle
Gynn Square | |®
U North Station
d To
M55 (M6)
North Pier . Oxford A583
Square
. The Tower \o uth
(]
Blackpool Airport
and
Lytham St. Annes } B

* Inter-Club Quiz
* Bring & Buy Stall
* RSGB Book Stall

on Sunday, January 31st, 1988

Doors open at 11am

The North’s Premier Amateur Radio & Electronics Event

* Grand Raffle

* Amateur Computer Stands

* Club Stands

* RSGB Morse Tests (Book direct via RSGB)
* Overnight Accommodation at reduced rates (contact hotel directly)

% ALL THE USUAL “BELLE VUE” TRADERS %

RADIO TALK-IN ON S22 and SU8

rresmand| ADMISSION £1 (OAP’s 50p, under 14’s free) BY RAFFLE
N TICKET AND EXHIBITION PLAN
Business Manager: Peter Denton G6CGF 051-630 5790

* Restaurant & Bar
* Free car parking
* Attractions for Ladies
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Compiled by Arthur C Gee G2UK

ast month we reported on the furore

which had arisen at the Geneva ITU
Conference at the proposal by the
Mexican delegation that part of the 70cm
amateur band be taken over for commer-
cial mobile use. Now a further attack on
this band has suddenly arisen, with a
proposal by the Japanese Amateur Radio
League (JARL) that Japanese amateurs
be allowed to transmit FM in the satellite
band, ie 435 to 438MHz.

The problem has arisen because there
are around 727,000 radio amateurs in
Japan, a third of whom are in the Tokyo
area! They use 144/430MHz FM rigs for
their local QSOs. The problem of finding
aclear spottotransmitin, and of keeping
it when one is finally found, can well be
imagined! At times, all channels in these
FM bands are in use at the same time!
When this happens, the temptation to
move into the Satellite Service band is
too great to resist, particularly as when
the satellites are not in the vicinity of
Tokyo the band appears empty. So the
request to be able to use this satellite
part of the 430MHz band has now
reached official quarters with the hope
that permission will be officially granted.
In Japan, radio amateurs are required to
keep to the Band Plan agreed by JARL
and being a very disciplined lot of folk,
you are not very popular if you do not
keep to the rules!

The very nature of amateur satellite
‘communication exposes it to interfer-
ence from sources such as FM transmis-
sion, particularly as those causing the

interference may not know they are -

doing so, as the uplinks and downlinks to
and from the satellite are on different
frequencies. ltis quite possible for really
important functions on the satellite, such
as satellite control signals, to be inter-
rupted by such interference, with
devastating results.

The international beacon project

The ‘'IBP’ is one of those projects which
rarely comes in for any publicity.
Recently however, it has come up for
attention because its 20 metre beacon
frequency of 14.000MHz is being badly
interfered with by the users of the new
Packet radio system. Packetradio should
be carried out in" the RTTY-preferred
sections of the IARU Region 1 Band Plan.

A very good account of the IBP project
appears in the November 1987 issue of

the RSGB's Radio Communication, by
Alan Taylor G3DME, the project’s inter-
national co-ordinator. The project
started as a 10 metre propagation study
project, sponsored by IARU Region 1.
The beacon DLOAR was used by the Max
Planck Institute specifically for auroral
propagation studies. In 1968, DARC, the
German amateur radio organisation,
outlined a scheme for an organised
network of beacon transmitters to be run
by radio amateurs on 21, 28 and 50MHz,
together with a companion organisation
of receiving stations. They were to
operate atime-sharingarrangementona
common frequency.

The trials and tribulations of getting
this ambitious scheme operational were
many and only that for 28MHz got under
way, thanks to the devotion and dedica-
tion of a small group of amateurs who
undertook the tasks involved. This 10
metre beacon project was supplemented
in 1983 by a network of beacons
established by the Northern California
DX Foundation (NCDXF) on 14.1MHz.
This network was set up asa contribution
to the World Communications Year, 1983.

At a meeting of the International
Amateur Radio Union Administrative
Council, held in Buenos Aires in 1986, a
number of guidelines were suggested
for the reconstruction of the IBP. One of
these was that a world-wide network
similar to that operated by the NCDXF be
set up on 28.200MHz. It was also agreed
thatthere would be advantagesin linking
the IARU IBP and the NCDXF. Subse-
quently, the NCDXF was asked to appoint
an officer to act as assistant IBP co-
ordinator, and John Troster W6ISQ is
now serving in this capacity. It was
additionally agreed that the reorganised
IBP will include aworld-wide network on
21MHz, similar to that operated by
NCDXF on 14.1MHz, which is to be on
21.150MHz. it is hoped that close co-
operation between the IARU and NCDXF
will result in the three world-wide
networks on 14, 21 and 28MHz being co-
located and that eventually fifteen
stations will be established.

If you have never heard what Packet
radio sounds like on the air, listen on
14.100MHz almost any time and you will
hear it. It sounds like a couple of tropical
birds calling to each other across the
jungle! The QRM which it causes to the
14.1MHz beacons is very considerable,

and it does seem essential that steps
should be taken by the Packet radio
fraternity to get their transmissions
established on some other frequency.

Transpolar ski frek

The joint Russian-Canadian Polar
Expedition which we mentioned in our
November column, will leave the Sever-
naya Zemlya archipelago in February. It
is expected to last from ninety to one
hundred days, during which a distance of
2000 kilometres will have been covered.
The expedition will end at Cape Col-
umbia on Ellesmere Island.

This is the first time that amateur radio
has been used to provide the basic radio
communications for a scientific expedi-
tion of this magnitude. The Canadian
Radio Relay League will be acting as the
overall co-ordinator for all the amateur
radio communication systems. The lead-
ers of the expedition, Dr Dimitry Sliparo
UA3AJH and Leonid Labutin UA3CR, are
two of the Soviet radio amateurs who will
be on the expedition.

The 24MHz band

The 24MHz band - one of amateur
radio’s ‘new’ bands - is showing signs of
activity, presumably because of the
increase of solar activity in the new solar
cycle. This band, which is shared, suffers
from many high power commercial
signals, but a space can be found for
amateur activity, mostly at the ends of
the band, from 24.890 to 24.990MHz.

At the time of writing, signals appear
most frequently in the afternoons from
say 1400GMT to 1600GMT. There is a
beacon on 24.901MHz from Brazil, with
the callsign PY2AMI, which is worth
looking for, as it will give a good idea of
how DX conditions are to that part of the
world.

Contact lens waming

A recent issue of The Westlink Report
draws attention to a hazard which
contact lenses may cause. They quote
two incidents in which severe damage
was done to the eyes of contact lens
wearers. The first was of an electrical
worker who switched an uncovered
electrical circuit breaker into the ‘on’
position, thereby causing a substantial
spark. The second was of a welder who
flipped up his protective face shield to
better position a welding rod. The rod
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contacted the metal, which again pro-
duced a bright flash. In both cases
severe damage was done to the cornea
of their eyes. Later investigation
revealed that in both cases the electric
arc had generated microwaves which
dried up the fluid between the eye
tissues and the contact lens, thus
bonding the cornea to the lens.

In this country it is interesting to note
that after considerable discussion by the
medical authorities advising the Fire
Service authorities, the use of contact
lenses is now forbidden to Fire Service
personnel likely to be engaged in fire
fighting duties. So, if you wear contact
lenses, be careful!

DTl information sheet

The Radio Communications Division of
the Department of Trade and Industry is
frequently called uponto give guidelines
on amateur radio club licences and the
interpretation of licence conditions as
applied to clubs and societies. They felt,
therefore, that it would be useful to issue
an information sheet to clarify the
administrative requirements and
responsibilities of amateur radio clubs
and societies in relation to obtaining a
club licence. This is Information Sheet
No 5 and it can be obtained from the DT

Amateur Licensing Section, Radiocom-
munications Division, Waterloo Bridge
House, Waterloo Road, London SE1 8UA.
(Tel: 01-275 3316).

There are apparently 1500 club call-
signsin use at the present time, covering
many aspects of amateur radio, both
general and specialised. The informa-
tionsheetoutlines the stages one shoulid
follow in setting up a club, such as
electing a committee, appointing a
person responsible to hold the licence
on the club’s behalf, the choice of a
suitable name for the club, the class of
licence to be applied for, the responsibi-
lities of the person holding the licence
and so on.

Novice licence campaign

A lot of folk are trying to get the
authorities to bring in some form of
amateur radio transmitting permit to
allow the ‘raw beginner’ to the hobby to
‘get on the air'. One of these is lan Abel
G3ZHI. He writes: ‘The concept of a
novice class of amateur radio licence is
not new. Some 30 countries already have
one. We were promised one in parlia-
ment way back in 1968 by the then
Postmaster General, Mr E Short, but
nothing came of it. The DTI are now
actively reconsidering the idea’.

Readers interested in Mr Abel's cam-
paign should contact him at 52 Hollytree
Avenue, Maltby, Rotherham, Yorks. (Tel:
Rotherham 814911).

The retum of AO-10

Oscar 10 is now back to its previous
state of activity, and appears to be
working as well as it did before it shut
early last August. This occurred because
of reduced available power to critical
levels, due to unfavourable sun angles..
Evaluation of the satellite's condition
was accomplished by VK5AGR, ZL1AOX
and DB20S, of the satellite’s control
team. They came to the conclusion that
the satellite’s battery was in good
condition and the Mode B transponder
was functioning normally. However, cau-
tion has been issued by the team, who
are of the opinion that during the next
few months, when solar illumination is
greater than 75%, the satellite will be
experiencing solar eclipses for up to 99
minutes in every orbit. in order to avoid
damage to the battery, users must avoid
using the satellite while it is in eclipse.
This had been the case previously, but
theeclipses thentendedto occuraround
perigee. In the next few months,
however, very long eclipses occur well
after perigee.
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Basingstoke, Aldershot, Guildford, Slough,
Bracknell and surrounding areas.

We are looking for people who, ideally, have
electronic/electrical experience or who have an
academic background, preferably in maths and
science subjects. There are also vacancies for
people without qualifications who can demonstrate a
practical aptitude as training will be provided.

You must be at least 18 years of age, in good health
and hold a current driving licence.

Starting salary will range from £5,649-£8,806
depending on age and experience. We offer the first
class benefits of a large progressive company,
including excellent training, a good pension scheme
and every opportunity for advancement.

To apply, just complete the coupon and return it to:

The Engineering Recruitment Manager
British Telecom DP112

Thameswey District

49 Friar Street

Reading RG1 1BA

TELECOMMUNICATIONS ENGINEERS : Name
Thameswey - one of the fastest growing operating | Tel No: Day Evening
districts within British Telecom, is looking for | Address
Telecommunications Engineers in Reading, | Date of birth
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| Type of Driving Licence: HYG/CAR/NONE*
I Currently Employed Yes/No*
| When could you start work

*Delete which is not applicable

| Qualifications: (GCE; City & Guilds; BTEC; HNC etc)

ob History (last 4 jobs)

J
From: To:  Employer: Type of work:  Reason for Leaving:

British Telecommunication pic is an Equal Opportunities Employer. Applications are
welcome from Male and Female applicants.
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ELMASET INSTRUMENT CASE

300x133x217mmdeep .........coccccecce.... £10.00 0@ {£2.20)

REGULATORS

LM317T Plastic T0220 variable ..........
LM317 Metal .
7812 Metal 12v 1A
7805/12/15/24 plastic ...
7905/12/15/24 plastic .

CA3085 T099 Variable regulator ..
LM338 5A variable .

COMPUTER ICS
27128250n° NEW ..

68008 Processor Ex Equnp .
27256-30 ex-eqpt ..

2764-30 USED .

1702 EPROM ex equip L£8.
2732-45 USED e i £2 100+ £1.50
2114 EXEQPT 60p 4116 EX EQPT .. T0p
6264LP15 8K static ram £2.80
6116- 3(TCSS17AP), g .£1.50
4416 RAM .. £3.50

SURFACE MOUNTED
TRANSISTORS

BCW30 BCW31 BCW72 NTAV70 152836 min 50/type
. ...100/£2.90

POWER TRANSISTORS
POWER FET IRF9531 8A 60V

2N3055H RCA House numbered.
28C1520 sim BF259...

TIP141,142/146,£1 ea TIP112 125 428
TIP35B £1.30 TIP35C

SE9302 100V 10A DARL SIM TiIP121.
2N3055 Ex egpt tested ...........

Plastic 3055 or 2955 equiv 50p.......
2N3773 NPN 25A 160V £1.80....

LvE

e SIE2
3/£1 100/£22
i 4 |
£1.80

. 2/e1
...4/E1

... 100/£38

.. 10/£18
LS/E1

QUARTZ HALOGEN LAMPS
A1/216 24v 150w
H112v 55w (car spot).

MISCELLANEOUS
To -220 Heat Sink sim RS 403-162. . 10/2.50
D.IL. Switches 10 Way £1 8 Way 80p 4/5/6 Way 80p
180 Volt 1 watt ZENERS ALSO 12V .. . 20/€1
Minature co-axail cable RG316U .. :o 50/motro
Olivetti logos calculator keyboard (27} key plus 12 Digit
flourescent display on driver boad (ie calculator less case,
transformer and printer) .£1.30
Plastic Equipment case 9x6x1.25" wnh front and rear
panels containing PCB with eprom 2764 -30 and ICS 7417

LS30 LS32 LS74 LS367 LM311 7805 Heg 9 way D plug, push
button switch, din socket . B 1.
VNIOLM 60V 1/2 50hm TO-92 mosfet 5 4/!:1 100/£20
MIN GLASS NEONS L10/E1
RELAY 5v 2 pole changeover looks like RS 355- 741 marked
STC47WBOST. e [ 4 |
OMRON RELAY 3. evolt conl 2p clo contacts marked
G4D-287P-BT2 . ve
MINIATURE CO-AX FREE PLUG HS 456 071. 773 |
MINIATURE CO-AX FREE SKT RS 456-273 2/!:1 50
STRAIN GAUGES 40 ohm Foil type polyester backed balco
gridatloy ... .£150ea 10+ £1
DILREED HELAY 2POLE n/o CONTACTS g £1
Zettler 24v 2p c/o0 relay 30x20x12mm sim. RS 348-649

......... £1.50100+ £1

ELECTRET MICROPHONE INSERT. .£0.90
Linear Hall effect IC Micro Switch no 613 SS4 sim RS
304-267

... £2.28
. £1.80

... £2.50 100+ £1.50
HaII Effect IC UGS3040 + MAGNET £1.00
OSCILLOSCOPE PROBE SWITCHED X1X10 £10
CHEAP PHONO PLUGS..........c..cccccciree.. 100/£2 1000/£18
1pote 12way rotary switch. .4/€1
AUDIO ICS LM380 LM386 .. ..!:1 oa
555 Timer 5/£1741 Op AMP . &/E1
COAX PLUGS nice ones.. 4 |
4x 4 MEMBRANE KEYBOARD .. o ..£1.50
15.000uF 40V SPRAGUE 36D. .£2.50{£1.28}
INDUCTOR 20uH 1.5A U7/ 3 |
NEW BT PLUG + LEAD ... £1.50

KEYTRONICS

MAIL ORDER ONLY

P.o. Box 634

Bishops Stortford, Herts, CM23 2RX
TELEPHONE: 0279 505543

ELECTRONIC COMPONENTS BOUGHT FOR CASH

1.25" PANEL FUSEHOLDERS

CHROMEDHINGES 14.5x 1" OPEN.........

TOK KEY SWITCH 2 POLE 3 KEYS ideal for car/home
alarms SRR 4« )
12v 1.2W small wire ended 1 amps m AUDI VW TR7 SAAB
VOLVO .. - e 107681
12V MES LAMPS.. . 10/€1
STEREO CASSETT! AD o B2
MONO CASS.HEAD............ .£1 ERASE HEAD 80p
THERMAL CUTOUTS 507785120C ...........cc.cc.c.......£1 @@
THERMAL FUSE 121C 240V 15A . .5/€1
TRANSISTOR MOUNTING PADS TO- 5/TO-18 . £EXN 1000
TO-3 TRANSISTOR COVERS.. .10/€1
STICK ON CABINET FEET ..30/€1
PCB PINS FIT0.1" VERO .200/€£1
TO-220 micas + bushes. . 10/30p 100/£2
TO-3micas + bushes.....

Kynar wire wrapping wire

PTFE minscreencable...

Large heat shrink sleevmg pack .

CERAMICFILTERS 6M/9M/10.7M ...

TOKIN MAINS RF| FILTER 250v 15A.

IEC chassis plug rfi filter 10A

Potentiometers short spindles values 2k5 10k 25k 1 M 2M5
new value... ..5/€1
500k lin 500klog R . N:VE 4 |
40Khz ULTHASONIC TRANSDUCERS EX EQPT NO
DATA £1/pr
PLESSEY INVERTEH TH NSFOHMEH 11.5-0-11.5V to
240v 200VA . ...£6{£3}

ZENERS
56V W3 Semikron 50K available

DIODES & RECTIFIERS

BAW7T6 Equiv IN4148...

1N54013A 100V ...

BA158 1A 400V fast recovery
BA159 1A 1000V fast recovery .
120v 35A stud

12FLO 12A 200V small stud
BY127 1200V 1.2A ...

BY254 800v 3A.

BY255 1300v 3A

6A 100V Similar MR751 ...
VMB88 BOOMA 100VDIL b/REC
1A BOOv bridge rectifier..

4A 100V bridge .......

6A 100v bridge

8A 200V Bridge

10A 200v bridge.

25A 200v bridge £2 ea..

25A 400v bridge £2.50

SCRs

2P4M equiv C106D
MCR71-6 10A600v SCR .......

35A 600v stud

TICV106D .8A 400v SCR 3/21

MEU21 Prog. unijunction

TRIACS ,

NEC Triac ACOSF 600V TO 220 ...
NEC Triac 150L Tab TO220 6A 400V .
ACOV8FGM BOOMA 400V T092 TRAC
Diacs......c.c...

TXAL225 8A 400V SmA ga(e 2/£1 .
TRAL 2230D 30A 400V isolated stud..

CONNECTORS

Centronics BBC Printertead..................c....
Centronics 36way IDC plug

Centronics 36way IDC skt .. s
Centronics 36way plug (solder type)

USED Centronics 36W plug & socket...

‘D’ 9-way £1; 15-way £1.50; 25-way .
37-way £2; 50-way £3.50; covers 50p ea

WIRE WOUND RESISTORS

W210r Sim2.5W27R ....... .10ofonevalue £1
R10 OR15 0R22 2R0 2R7 3R9 4R7 5RO 5R6 8R2 10R 12R 15R
18R 20R 22R 27R 33R 36R 47R 56R 62R 3R9 91R 100R 120R
180R 390R 430R 470R 560R 680R 820R 910R 1K15 1K2 1K5
1K8 2K4 2K7 3K3 3K0 5K0 10K RO5 (50 milii-ohm) 1% 3W 4

4I£| .50 |OOI£25
10/€1

10/£18
... 10/£22

VET 100/£20
£1

100/£18
.3/

diacs 25p
5/£2 100/£30
p7i 4 ]

ctiv ]

LLAE1

100/€35

.£4 each

.£3.50
u 10+£3 30

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

for £1

W22 or Siméw... . .. 7of one value £1
R47 R62 1R0 1R5 1H8 3H3 6H8 9R1 10H 12H 20R 24R 27R 33R
51R 56R 62R 68R 100R 120R 180R 220R 270R 390R 560R 620R
910R 1KO0 1K2 1K5 1K8 2K7 3K3 3K9 4K7 8K2 10K 20K

W23 or Simaw.. o 60fOne value £1
R22 R47 1RO 1R1 15R 56R 62R 68R 100R 120R 180R 220R 300R
390R 680R 1KO0 1K5 5K1 10K

W24 0r Sim12w... -~ ..4of one value £1
R50 1R0 2R0 6R8 9R1 10R 18H 22R 27R 56R 68R 75R 82R 100R
150R 180R 200R 220R 270R 400R 620R 6K8 8K2 1K0 10K 15K

PHOTO
DEVICES

BPWS0 Infrared photo Diode..........
Slotted opto-switch OPCOA OPB815
2N5777

TIL81T018 Photo transistor

TIL38 Infrared LED

OP12252 Opto isolator

Photo diode 50p... .
MEL12 (Photo darlmgton base n/c)
RPY58A LDR 50p ORP12LDR...

LEDs RED 3mm or 5Smm 12/€1.....
GREEN or YELLOW 3 or 5mm 10/£1
FLASHING RED OR GREEN LED 5mm 50p .

SUB MIN PRESETS
HORIZONTAL

1K 4K7 10K 22K 47K 1M 10M

MULTI
TURN PRESETS

10R 20R 100R 200R 250R 500R . A
2K 5K 10K 22K 50K 100K 200K 2K2 2KS5 47K 500K 2M2

IC SOCKETS
6-pin 15/€£1 8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/€1;
22/24/28 pin 4/£1 40 pin 30p

» TRIMMER CAPACITORS 5/50p
Grey 1.5 to 6.5pF Grey larger type 2 to 25pF purple
Transistors 2N4427

.60p
Feed Thru Ceramic Caps 1000pF 10!!:1

SOLID STATE RELAYS NEW 10A
250v AC

Zero voltage switching
Control voltage 8-28v DC...
40A 250V AC Solid State re|ays

POLYESTERIPOLYCARB CAPS
1n/3n3/5n6/8n2/10n 1% 63v 10mm
10n/15n/22n/33/47n/68n 220n 10mm rad

1uF 250V Mullard/Siemens AX

100N 250V radial 10mm 100/€£3.

2u2 160V rad 22mm ..o

33n/47n 250v AC X rated rad 15mm..

14 600V Mixed dielectric................

STC NTC BEAD
THERMISTORS

G22 220R G13 1K G23 2K G54 50K G25 200K G16 1M
Res@20'c directly heated type... ..£1each

BEAD TANTALUM CAPS

825V 47u 3V 12/£1

2u220v8/£1 ..

FS22BW NTC Bead |n5|de end of 1 glass probe res @ 20c
200R

MONOLOTHIC CERAMIC
CAPS

10n 50V 2.5mm

100n 50v

100N 50V axial Shortleads
100n ax long ieads..

100n 50V dil package 0.3 rad.

STEPPER MOTOR 4 PHASE 2 9v
WINDINGS

£3.50

.. 100/£4.50

2 5mm or Smm 100/£6
.. 100/£3

1o0/ic6

OFFICIAL ORDERS WELCOME

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)

65p OTHERWISE (LIGHT ITEMS)

ADD 15% VAT TO TOTAL
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A Plessey ARS 23cm surveillance radar. The microwave dish is part of a link to feed the output of
radar to the air traffic control centre at the opposite side of the airport. This installation is at Bandar

Seri Begawan airport in Brunej

Sir Robert Watson-Watt's original
proposals for the development of
radarwere made with the intention of
detecting enemy aircraft, and the classic
‘Daventry Experiment’, which proved the
viability of the proposals, used a Heyford
bomber as the target. Since thattime, the
safety of aircraftin flight has been
increasingly dependentonradar and
radar-derived systems.

The basic principle of radaris well-
known. However, less well-known is the
factthatthere are two types of radar,
primary and secondary, both with
specificrolestoplayintheairtraffic
control environment. .

Primary radar operates onthewell-
known principle thata highly directional
pulseof radiofrequency energyis
radiated. Thisimpinges onthe targetand
avery smail proportionisreflected back
totheradar station.

Thisis received, and fromthe direction
ofthe aerial and a measurement of the
time interval between transmission and
reception of the pulse, the bearing and
distance of the target can be calculated.
No otherinformation canbe gleaned
from primary radar returns.

With secondary radar, much lower
powerisused with aseries of three or
more pulses being radiated. These are
received by areceiver withinthe aircraft,

which responds with a series of coded
pulses.

Onreception atthe ground station, the
bearing and distance of the targetcan be
determinedas in primaryradar, butin
additionthe codedreplies contain
information as to the identity of the
aircraft, its height, and in adevelopment
now being introduced, various other
messages.

This article deals with the primary
radar used in air traffic control,and | will
be dealing atlength with secondary
radarin my next article.

Basic principles

Primaryradar equipmentisrequiredto
emitahigh powerburst of RFenergyina
narrow beam forabrief period of time -
typically one microsecond-and then
switchto thereceivingmode.The
number of pulses radiated by the radar
transmitter in one second isknown as
the Pulse Recurrence Frequency (PRF).
Any echoes from targets are received,
amplified, processedto removereturns
from static objects such as hills,
buildings, etc and then fed to the display
equipment. The installation must
therefore comprise: aerial, transmitter,
receiver, signal processing and display
equipment.

The purpose of the aerial istoradiate

the output signal fromthe transmitterin
asharp beamin the horizontal, butrather .
broaderin the vertical plane. The most
common type of aerial inuse todayisa
simplewaveguide feed, illuminatinga
largereflector specially shaped to
generate the required directional
characteristics in both horizontal and
vertical planes.

The transmitter consists of two
circuits: the radio frequency generator
and the modulator. The generator may
take one of two forms, either a single self
excited oscillator, such as amagnetron
or amulti-stage transmitterusing a
klystron or atravelling wave tube inthe
outputstage. The output power
generated depends on the ultimate
purpose for whichthe equipmentis
intended. This may vary from afew
kilowatts peak for aground movement
radar to several magawatts for long
distance surveillance.

Mostradio enthusiasts are familiar
with the operation of the modulatorin
amplitude modulation. The modulatorin
radarequipment, however,hasa
completely different purpose, for its
actionis to switch the transmitter on and
off atthe appropriate times. Frequently,
the modulator also supplies the
necessary power to the transmitter for
the required period of transmission. As
no mechanical device could operate with
the necessary stability at the required
speed, the switchingisentirely
electronic.

Radar receivers have characteristics
which setthem apart from normal radio
receiving equipment. They have to
respond to signals which mayvary in
strengthintheratio ofamilliontoone,
whilstawide bandwidth and shorttime
constants are requiredin order to pass
the narrow pulse widths without
distortion.

The strength of the returns varies with
the distance of the targets from the
transmitter. Itis therefore possible to
apply again controlvoltage whichis at
maximum as the transmitter fires,
effectively desensitising the receiver,
andthen gradually reduces as the range
increases. Thisis known as Sensitivity
Time Contro! (STC) and, in effect,
ensuresthatthereceived echoes,
whatever theirrange, are of substantially
similar strength as the receiver detector.

The output of the receiver detector
containssignalsnotonly fromthe
wanted aircraft targets, butalso from
hills, buildings or any other objects
which may have been illuminated by the
transmitted beam. The purpose of the
processing circuits is to eliminate all but
the wanted aircraft returns. This may be
achieved by analogue or digital means,
the former being terms MTI (Moving
Target Indication) and the latter, MTD
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(Moving Target Detection).

Both systems take advantage of the
fact thatany wanted targetismoving and
hills, buildings, etc, are static. The
principleisthatthe returns fromtwo or
more pulses are compared, and any
which remain static are eliminated.

This technique, however, has
disadvantages, forifatargetmoves an
exactnumber of wavelengthsinthe
interval between two pulses, or it
remains atconstantrange by flyingata
tangent to the transmitter, then the
processing circuits.will cancel the
return.

These are obviously serious
disadvantages, but the formeris
overcome inavery simple manner. As
the problemiscaused by the distance
flown between two consecutive pulses
being an exact multiple of the
wavelengthin use, the spacing between
consecutive pulsesisvaried by afew
microseconds. This is known as
Staggered PRF.

The latter problem is less serious, for it
isunusual tolose more than half adozen
‘paints’ as the aircraft passes. Thisis
known as tangenital fading. With the
unwanted returnsremoved, the signals
arenowinaformsuitable for feedinga
display.

The simplest form of display today is
the Plan Position Indicator (PP1) display
using along persistence CRT. In this, the
timebase scans fromthe centre of the
tube towards the edge with its position
varying in sympathy with the bearing of
the aerial, with signal returns causing a
bright-up of the trace. The display
therefore presents amap of the airspace
surrounding the radar station with the
aircraft showing as bright dots or short
arcs.

Thissystem is perfectly satisfactory
provided that the distance between the
radar head and the display positionis
short. If not, forexample if aremote radar
station is feeding displays atan Air
Traffic Control Centre several hundred
miles distant, the cost of the high quality
coaxial cables to carry the verywide
bandwidth becomes prohibitive and
other means mustbe found.

This problem led to the development of
Plot Extraction Equipmentwhich
converts the target positional
information from abearing and distance
to adigital word, describing the position
in cartesian co-ordinates. The bandwidth
of thisiswellwithin that of normal
landlines, thus minimising the
difficulties of transmitting the plots from
the radar head to the Air Traffic Control
Centre (ATCC). .

Atthe ATCC, these signals may be
processed further, or alternatively used
todrive one of two types of PPl display.
Thefirst of these is the raster display,

which operatesinasimilarmannertoa
normal television and the second is the
recursive display, in which the plotsare
heldincomputer memory and
individually writtenin asequence
determined by the software.

Radartasks

Primary radar performs three main
tasks within the civil aviation
environment. These are: long range
surveillance, airfietd control and ground
movement control. Each of these
presents particular requirements, which
must be catered for in the design of the
equipment.

Long range survelliance

Therequirementofalongrange
surveillanceradaris thatitshali be
capable of receiving areturnfroman
aircraftataconsiderable distance, often
in excessof two hundred miles. Itshall
then provide positional information such
thatthe controller will be able to direct
the aircraft through the airways system,
maintaining adequate separation from
otheraircraftuntil itleaves the area
covered by the radar, or until itleaves the
airways control toapproachits

. destination airport.

Tomeet this requirement, the
equipment must operate onthe lowest
possible frequency in order to minimise
interference from rain and weather. In
the past, these pieces of equipment have
operated on frequencies around
600MHz, butduetoincreasing
congestion on the UHF bands, the more
recent equipment operates on
frequencies around 1.3GHz.

Inorder to operate atthe longest
possible range, high mean power must
be radiated. This can be achieved, not
only by radiating the highest possible
peak power, butalso by extending the
length of the pulse. Unfortunately,
however, the pulselengthis also afactor
inthe ranging accuracy achievable. For
thisreason, puise lengths have for many
years been limited to one or two
microseconds, which givearange
accuracy of ioand s mile respectively.

These relatively short puises presenta
considerable limitationonlongrange
equipmentandasaconsequencea
technique known as pulse compression
has beenintroduced overthe pastten
years.

Pulse compression

Pulse compressionisatechnique
which permits aradarto radiatealong
pulse (typically 60us) yet provide the
range definition of ashort puise.

The method used s that, as the long
pulseisradiated, soits frequencyis
sweptover afrequency band of several
tens of megahertz. This pulse hits the

11 BY BRAN NENDAL C3e01

targetandisreflected backto the radar
head, whereitisreceived andfedtoa
Surface Acoustic Wave fiiter (SAW)
whichinsertsatime delay dependenton
the received frequency.

Thus, if the radiated pulse is 60
microsecondslong, signals received on
the frequency corresponding to the
beginning of the pulse will be delayed
59 microseconds, those in the middle of
the pulse about30us and the very last
partofthe pulse will not be delayed at
all. Atthe output of the filter therefore,
the returns for the whole pulse will be
‘piled up’in asingle microsecond, which
will give the range definition, butdue to
the adding process, the signal strength
will correspond to that of the longer
pulse.

Afurther advantage accrues from this
technique, for anirregular shaped target
such as anaircraftdoes not show the
same reflectivity at all frequencies, and
the chances are that there will be further
enhancement of signal strength
comparedwith single frequency
operation.

Suchimprovements cannot, however,
be gained without some penalty-in this
case thatthe minimumrange is limited
by the duration of the pulse for,
obviously, nothing can bereceived
whilstthe transmitter is radiating. Inthe
case of a60us pulse, this corresponds to
aminimumrange ofabout5miles.

Such a state of affairs obviously cannot
be tolerated, so ashort pulse which may
or may notbe compressedisradiatedin
turn with the long pulse, and processed
by aseparate receiver chain. The output
fromthisisthen superimposed on the
maindisplay.

Alirfleld control radar

Onleaving the control of the Air Traffic
Control Centre, the aircraftis handed
over tothe Approach Control of the
destination airfield who will vector it
onto the final approach path using
Airfield Control Radar.

These pieces of equipment normally
operate on awavelength of 10cm, giving
greater bearing accuracy butshorter

rangethanthelongrange radar

equipment. The maximumrangeis
normally in the order of 60 to 80 miles, but
thisisrarely used, for the main interest of
the controllersisintheimmediate
vicinity of the airfield. The accuracyis
normally sufficientto controla
Surveillance Radar Approach procedure
to adistance of two miles from the
threshold of the runway, at which time
the aircraft will be ata height of 600ft. As
thereisno heightfindingelementinthe
radar, the aircraftis continually informed
throughout the procedure at what height
he should be.

Aerials usedfor airfield control radar
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A 3cm short-range surveillance radar designed
by Racal Avionics. Known as the LAR200, this is
used on marine equipment with the addition of
signal processing equipment (Photo Racal
Avionics)

are somewhat similar, but
proportionately smaller than those used
for long rangesurveillance. Inthese,a
single waveguide feed illuminates adish
reflector suitably shaped to provide the
desired radiation pattern.
Mosttransmitters use amagnetron,
giving about0.56 megawatts forapulse
length of one microsecond. The receiver

Cossor's latest high definition display. The bright ‘blobs’ are primary radar returns, the fine crosses

chainincorporatesMT! or MTD, the
output of which drives PPi displaysinthe
approach controlroom. .

Aninteresting derivative of the PP!
display is the Distance From Threshold
Indicator (DFTI), whichis asmall tube (6
inch) driven from the ACRwhich displays
only the part of the PPishowing the final
few miles of the final approach path, for
the benefit of the tower controllers.

At10cmwavelength, raindropsin
quantity are sufficiently large toreturn
an echowhich could mask wanted
targets. This effectis minimised by the
incorporation of a‘polariser’inthe aerial
system which converts the transmission
from linear to circular polarisation.

Migrating birds also give a sufficiently
strong returnto show on the airfield
control radar displays whilst the tropo
conditions beloved by 2m and 70cm
operators can, fromtime to time, provide
ascreenful of ‘ghost’ returns.

Called ‘anaprop', these are usually due
to the unusually good propagation
causing thedisplay of returns from
previous pulses. Simple calculation can
often determine the location of the
targetdisplayed.

Under such circumstances the author
has, in the past, observed the coast of
Denmark from SouthWales and the
Norwegian coast from Scotland. These,
however, fade into insignificance in
comparison with returns from the East
African coastbeingdisplayed on aradar

with labels are secondary returns whilst in some cases the primary return overlays the secondary.

The range rings and map are produced within the display o )
> | COssor

near Bombay which the authorsawina
training film in his National Service trade
training.

Ground movement control

“The Ground Movement Control
functionis carried outusing Airfield
Surface Movement Indicator equipment.

The purpose of this radar is to indicate
the position of aircraft, vehicles or any
other obstructions on the airfield.
Securityisamore recentuse, for the
equipment is sufficently sensitiveto
identify any intruders within the airfield
perimeter.

The earliest ASMI equipment operated
on Qband (8mm), as at the time it was not
possible to obtain adequate definition at
longer wavelengths. With this, itwas
quite possible todifferentiate thegrass
areas from the concrete, discern
individual runway lights and airport
workers walking across the tarmac.
When alarge object such as an aircraft
came into view, it was often possibleto
identify the type, for the geometry of the
wings, engine pods etc were clearly
visible. Overall, the quality of the PPI
picture was such thatit was hard notto
imagine thatyouwere viewinga
television picture of thefieldfroma
camera at afew thousand feet.

Excellentthough this equipmentwas
atthe time of itsdesign, it was reaching
the limits of available technology, with
the consequence that it was extremely
expensive to runand maintain. It
therefore tended to be used only when
visibility was bad. In more recenttimes,
however, the development of signal
processing techniques has meantthat
similar definition is now available from
3cm equipment, one of the most recent
being the Racal AR18X type of
equipment, which is now beinginstalled
at many of Britain's airports.

The authorrecentlysawa
demonstration ofthis equipment where
the two ‘targets’'—aman and his
briefcase, standing separately onthe
tarmac nearly three miles from the radar
head, were clearly visible.

In addition tothe normal display, the
display equipmentwill ‘paint’amapon
the tube, giving a navigational grid orany
otherinformation whichmaybe
required. Incorporated with this feature
isthe facility to ‘blank out’ areas outside
the airfield perimeter.

Primary Radar has come along way
sincethose firstfalteringsteps at
Orfordness and Bawdsey priorto the
war. With the rate of development ever
increasing, itishard notto believethat .
the apparently fanciful forecasts in
science fiction literature are not
accurate predictions for the future.

Inthis article | have justbrushedthe
surface of theintricacies of primary
radar. To do full justice to the subject
would take several large volumes, but |
hope that | have said enough toenlivena
little interest in this fascinating subject.

Inmy nextarticlein thisseries, | shall
be describing Secondary Surveillance
Radar including the latest development
known as Mode S.
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Andy Emmerson G8PTH puts you in the picture

he time has come for our three-

monthly round-up of your activity on
the air, so | shall dip into the mailbag and
fish out a few letters (actually it's a letter
tray, but mailbag sounds better!).

Down to business, and the first letter is

from Jean GOAWX in Bishopsworth,
Bristol.
‘Please do not start aladies’page. . .", she
starts in block capitals. ‘That is the plea
from two ATVers in Bristol. If | say one is
Viv G1IXE and the other myself, | feel
sure you will listen, won't you?! You see,
we wish it to be known that at least two
lady members rather enjoy being one of
the ‘boys’...simply because the real
‘boys’ always spoil us dreadfully anyway,
and we do understand one or two details
aboutourbranch of the hobby. Ha! This is
meant as fun, hope it made you smile.
And just to flatter you, | want you to know
I truly enjoy your page, thank you.’

Wow, what can | say after that?
Nothing, except very many thanks. |
know if | try and cap it with some clever-
dick comment | shall probably regret it
ever after! So, quickly on to the next
letter. ..

Forelgn news

It comes from Stanislav Pazur, our
regular correspondent from Warsaw,
who informs us that the Polish ATV Ciub,
the Radiovideograph PRV Club, held its
third annual meeting during May in
Slupsk. ‘They are interested in SSTV,
MSTV, FSTV, ATV, Fax and Data. There
are 48 radio amateurs and three club
stations in the club. Leading lights
among them include SP2JPG, who has
SSTV contacts confirmed with 49 coun-
tries; SP3LPM, who has contacts with 23
countries and SP3CMX ~ contacts with 11
countries (also 54 on RTTY).’

More snippets of foreign news:
Michael ZL1ABS hails from Auckland,
New Zealand and has been doing a lot of
home construction projects. Some of the
parts he uses are unavailable in New
Zealand, and he has to obtain them by
mail order from England. He writes:
‘Bonex Ltd have been marvellous with
components not available in ZL. They
even sent a free catalogue last time.' |
must admit that the BATC sometimes
receives letters of hate from ATVers who
have been ‘ripped off' by mail order
traders, but comments about Bonex of
Acton are always favourable. They hold a
wide range of electronic components,
including the Toko inductors and
chokes, and sell them at reasonable
prices. They are seldom out of stock,
either, unlike another Toko distributor.

Michael continues: ‘70cm is still the
prime band for ATV here in ZL. So much
70cm equipment is being built, though it

usually provides for sound and colour
too. Not having specialist ATV com-
panies, we have to build much of our
equipment locally. The Auckland VHF
Group is doing ATV-related kits — a pre-
amp, converter and QRP transmitter,
which will help. If anybody is ever visiting
Auckland and wants to talk ATV, my
number is (09) 4159584. The ATV netis on
443.25MHz AM TV, with a sound co-
ordination frequency of 146.575MHz FM.
Activity is on Sundays 20.45-22.30 or
later.’

Balloonatic TV

In the past we have discussed ATV
from radio-controlled helicopters and
model aircraft, also F3YX's exploits in a
hot-air bailoon. Now comes word from
the States, where Bill WBBELK has put
ATV aloft in a helium balloon. Here's the
official report. ..

After some delays and re-schedules,
the WBBELK helium-filled balloon ATV
experiment was finally launched at 13.25
on Saturday 15th August, 1987. Launch
was from Findlay, Ohio, and Bill was
aided by fellow members of the Findlay
ATV group. The radio package com-
prised a 1 watt ATV transmitter (PC
Electronics Kreepie-Peepie), a custom-
built computer video graphics generator
switching between two colour pictures
of a balloon. A GLW Morse ident
generator also transmitted a 100mw
signal on 144.340MHz FM. Power for the
set-up came from ten Polaroid lithium
cells, which gave 500mA at 12 volts for
around seven hours.

The balloon itself was a 5ft weather
balloon of the type used by the National

ATV goes airborne with WBBELK's helium balloon transmitter
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Weather Service for radiosondes. It was
provided with a parachute for recovery,
aluminium foil strapped to it for better
observation and radar reflection, and of
course the VHF/UHF transmitter pack-
age. The 2 metre antenna was a quarter-
wave vertical whip, while the 439.25 ATV
transmit aerial was a horizontally pola-
rised turnstile. The total package weight
came in at 2Ib 110z and our final lift
weight was 2Ib 150z, giving us only 40z
lifting force and resulting in a slower
than planned ascent of approximately
700 to 800 feet per minute.

Maximum altitude 70,000 feet
Some accidents were sustained: dur-

ing the launch the turnstile antenna was

damaged as it was dragged through a
cornfield during initial takeoff, and this
later resulted in deep fades as the
antenna spun around. Also the vision
transmitter ceased working just before
1500, at about 60,000 feet. Five minutes
later the CW generator left the air at
approximately 70,000 feet; one theory is
that the lithium batteries may have burst
due to the near vacuum at this altitude.
The balloon was tracked visually for
three hours by Jim WASVWY in his
Cessna: light winds kept it within 18
miles of Findlay during this period. Later
it looked like a bright star and disap-
peared, never to be found again. Bill says
that anyone capable of looking through
binoculars at a tiny speck in the sky for
hours while lying in a ditch filled with
poison ivy, has to be dedicated! (So was
Bill: he put an estimated US $300 to 500 of
his own money into the project. About
$50 worth of hardware was donated).

HEL_IUM BALLOON (AUNCH
] FINDLAY, OHIO

LAUNCH - 1:25:30 PM EDT

MAXR ALT. - 70,000 FEET
MAH DIST. 2M - 400 MILES
MAH DIST. ATV - 250 MILES

2M 100 MW UVERT.
ATV 1W HORIZ.

E

WBBEK

L

SEND SIG RPAT

. 10 ANTENNA
HEARDING WHET

LAST SEEI for

SPECIAL QSL !
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ATV ON THE AIR

Balloon DX

Some spectacular results were
obtained from this experiment. The
highly elevated TV signal was received
as far to the east as Buffalo, New York
(W2RPO, 290 miles) and to the west
towards Chicago (250 miles) by N9AB
(P2), and two others (P3 signals). Several
other reports were received.

Within three minutes of launch the
balloon passed through an inversion
layer at 25,000 feet, producing reception
for.a-minute in Cleveland, Pittsburgh,
Detroit and Canada. The two metre
beacon travelled even further, with
reports from up to 400 miles distant. Allin
all, this experiment was a lot of fun and
eveninstructive. Who is going to emulate
them.over here?

.2
SSTV .

Roland G4UKL (Falmouth, Cornwall)
passes on some SSTV news from both
sides of the Atlantic. ‘Firstly, the IVCA is
holding a light-hearted SSTV contest to
find the most beautiful girl to be

transmitted over the air’. (Oh dear, will.

Viv and Jean allow this? Yes, | suppose
they will if they lump themselves in with
‘the boys'!). ‘The rules are simple. . .the
girl can be your daughter, daughter-in-
law, the girl next door, or any pretty girl
you know but it must not be your wife!
Minimum attire is a bikini. The girl may be
of any age.

‘Here is the rub. . .the entries have to
be transmitted or relayed to Steve
NO9CNT and backed up by a tape or
picture. Steve will then make up a
composite tape of all entries received
and send them to the international net
controllers. They will take a vote from net
members and the winner will be decided

upon from the nets’' count. One station,
one vote-~and only on onenet. Therub is
the difficulty with present propagation
conditions getting a picture across to
Steve, but many will try.

‘Which leads me onto the next item.
There is to be a European net on
Saturdays at 1400UTC, which will link up
with the North American net at 1500UTC.
Because no single station could hope to
control all of Europe, there are going to
be two netcontroliers. Michel DJOGF will
work from Lake Constance and | (Roland
G4UKL) will relay from Cornwall.
Appropriately, | am not very far from
Poldhu where the first Marconi trans-
atlantic transmissions were made.

‘IVCA will continue to advocate the
use of 14345 =*3kHz as the SSTV
frequency spectrum and will, when the
time is right, QSY all nets to that
frequency, leaving 14.230 as the calling
frequency. My own view is that having
the SSTV slot right in the middle of the
band was a disastrous initial mistake: it
should have been tacked onto the RTTY
zone around 14.100.

‘To make matters worse, there is a
difference of frequency allocation
between the IARU areas. In Europe most
operators just ignore the present SSTV
band plan; you may have heard the
comment that 14.230 is the International
Tuning-up and CQ calling frequency. |
can testify to the validity of this.

‘One final word about 14.230. In
Cornwall, when there is any sniff of
propagation, there is a peculiar signal to
be heard varying between S2 and S5. It
consists of a peculiar whirring noise with
a periodic Morse call of UD. It peaks at
my QTH fromthe east and clearly is some
form of beacon. | wondered if this was

being heard elsewhere? At its loudest it
corrupts SSTV'.

Hmm. . .a mystery. I'm sure one of our
well-read fraternity can solve this. Our
final letter is also from Falmouth, from
our old friend Johnny Brown G3LPB. He
writes: ‘Re SSTV news. Here | am always
building gear (mostly from scrap) and
enjoying every moment of it; at present |
am learning the computer side. | had a
letter from Grant Dixon, he is a marvel-
lous chap. They were both here a few
months back, marvellous to see him so
active after his fall.

‘My operating is a bit of SSTV on 20
using the original standards, but these
are fast dying. SSTV has become lots of
rich people sending pics from their
Robots, and even these have been
doctored up. Colour SSTV to me is really
awaste. It's abind to fill three memories
and then play back. Again | use an
adapted TV for this, but my interest atthe
moment is in the computer side’.

Closedown

There are no other reader contribu-
tions and virtually nothing at all on fast-
scan. That is strange: | am told that last
Autumn’s lift was a real cracker, but nota
single written report has been received
here. Does no-one want to claim a
record? Anyway, watch out for bright, dry
snaps during snowy periods: you can get
some excellent tropo DX in mid-winter.
Of course, what the weather will be like
when you read this is nobody’s guess, but
the number of berries on the bushes
outside makes me think it will be a cold
winter!

Let's have those letters then: send
them to me care of the Editor. See you
next month. ..

ver the past few months we have

been speculating about the possibil-
ity of a little DX across the North Sea to
Holland once they establish their perso-
nal radio system (PRS). Well you can
forget it! Although it was intended to
introduce this service soon, pressure
from the CEPT (the ‘club’ of European
national telecommunications admi-
nistrations) has caused them to drop the
idea in favour of a harmonised Pan-
European digital system, which can be
used in all countries which adopt it.
«~No doubt similar pressure would be
brought to bear on any other country
which was to consider an analogue
system now, so that effectively isolates
Great Britain and Switzerland with their
analogue 934MHz systems!

2
The future is in your hands!

Sowhat does that mean to you and me?
It means that if you want to retain your
934MHz radio, if it is really important to
you, you'll have to make the most of it. At
the moment, 934MHz is one of the most
under-exploited resources in the radio

NETWORK
934

Andy Emmerson G9BUP

spectrum, and it needs far more activity
to make this change. As we have seen in
this column previously, there are other
people with their eyes on 934MHz - the
industrial RF thermal heating people, for
example. And how do the powers-that-be
judge the activity on 934? By listening
and by checking the media to see how
much interest is shown, how many times
the subject is mentioned.

Well, how many other magazines have
a full article on this subject each month?
Er...none! And how many letters and

QSL cardsdo | get from you each month?
One, if I'm lucky!

" Are you going to do anything about it?
1f not, are you happy about giving up your
present style of operating when the new
digital system comes in around 1990? Are
you content to write off your investment?
The choice is entirely yours. ..

What is the future?

What the CEPT thinks you want is an
interference-free, private radio-tele-
phone type facility, where you dial up the ;
call number of the person youwant and if
they are on the air, their set will squeak
and you'll be connected.

It's called PARS, personal advanced
radio system, and its facilities are quite
clever.

No-one else will be able to butt in, nor
will you be able to ‘earwig’. Although you
will be able to put out a CQ call, the new
system will probably support DX nets on
a particular frequency, nor will you be
able to select a particular channel for a
net or private chats. Is this really what
you want?
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NETWORK 934

Back to the future

Many people will, of course, prefer this
new system. They are afraid of radio
jargon, shun CB radio ‘types’ and their
image, and don’t like technology which
requires you to turn knobs and use a bit
of skill. On the other hand, a telephone-
style system with assured privacy, would
be right up their street, and for this
reason you can bet your bottom dollar
that if PARS ever gets off the ground and
is affordable and is properly marketed, it
will sell like hot cakes.

My guess is that there are too many ifs
in this equation, but as a present-
generation 934 useryou get tolose either
way. If PARS is a success you will be left
out on a limb, a relic of a previous
civilisation. The government says that
existing operations will be allowed to
continue after PARS starts, but what if a
large majority of PARS users -~ perhaps
businessmen — say that old system 934
users are causing interference and that
they need more channels exclusively for
PARS?

Equally, what if PARS gets bogged
down in bureaucratic problems in the
EEC or CEPT? What if the manufacturers
decide it’s just too expensive? What if
there are only a thousand old-style
934MHz people left on the band? Can the

government justify maintaining their
expensive little private channel facility?
Just think it through. ..

Perhaps you think | am being pessimis-
tic, but can you fault my logic? Let me
know what you think, share your
thoughts with others. What are you doing
to get new people on the band? We need
something optimistic in 1988!

A little activity. ..

A couple of reports received indicate
that users of 934MHz are not all
hibernating. A despatch is promised
from the Coastal Ducting Group of
Tyneside, sounds good so I'll hold my
breath!

John UK581 (formerly UK152, but
someone else snaffied his old calll) says
he had a ball during the October lift.
From his Chasetown (Staffs) home base
he went out to the local high spot,
Redmoor Common up on Cannock
Chase, and found conditions were so
good that a hand-held was quite adequ-
ate for working the DX. And what DX!
Barry in Jersey and other stations in
Gillingham (Kent), Haywards Heath (Sus-
sex) and Carmarthen (Wales). He also
monitored the 933MHz PRS band on his
scanner, hoping to hear some Swiss
stations, but to no avail. (I must say | also

listened during this period and found the
band surprisingly quiet).

He has also been making some
crossband tests with Tony AJ26 five
miles away in Birmingham. Using a hand-
held and a Delta-1 with a frequency
separation of about 1IMHz they were able
to work duplex (dual frequency simplex
actually) without any problems - it was
just like a telephone conversation, no
waiting for the end of each over before
one could reply. They used separate
transmit and receive aerials, using a
scanner for receiving and a normal
transceiver for transmitting. Interesting,
huh?

Signoff

That’s all again for another month. |
hope that some of this has exercised the
grey matter and | really do hope it
stimulates you into letting me know your
views. | cannot believe that you are
prepared to see your 934MHz station
jeopardised, but you'll have to do

something soon to avoid this!
Lef's hear your news
and views about
the crisis on 934!
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MAKING YOUR OWN PC

Flg 1 A simple stereo line-amplifier
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Flg 8 Completed PCB
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he photographic method for the

production of printed circuitboards
gives excellentresults, butitis rather
expensive.

Forthe average amateur, who wants to
make one or two PC boards every now
and then, itis hardly worth the
investment. Here is adirect etching
method which is quite simple but
accurate and reliable.

What do we need?

1. Lots of graph paper, imperial size with
0.1ingrid, or metric with 5mm grid.

2. Carbon paper for typewriter use
and/or translucent film.

3. Transfer symbols: 0.1in circles, Tmm
and 1.5mm lines, DIL for integrated
circuits.

4, Polyfix or Seno cleaning block, or steel

. wool,or abrasive powder.

5. Etching fluid on a base of ferric
chloride.

6. Methylated spirit.

7. Solder flux/protective lacquer.

How do we proceed?

A simple stereo line-amplifier (see

Figure 1) will serve as an example to

show the different stages of production.

1. Starting from the theoretical circuit of
Figure 1,we make a first sketch with

Flg 7 The correct (a) and wrong way (b) to
provide earthing connections toan IC

a
- o
- ©
b =
Flg 8 A portable DFM
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BOARDS

thelocation of thecomponents and the

copper tracks. In my experience, itis

preferable to make thisdrawing as seen
fromthe componentside.Once youare
usedtoit, three orfour trials should
resultin adefinite version for asuitable
lay-out, such asthe one shownin

Figure2.

2. Next,adrawing of theunderside of the
PCboardisrequired. Thiscanbedone
by laying apiece of carbon paper (with
the carbon side up) against the back of
Figure 2. Or again, a piece of
translucent film can be puton top of
Figure 2. Inboth cases the end result
willbeasshownin Figure 3.

Nowmark theverticallines A, B, C,
D,...andthehorizontallines1,2,3,4, ...
every0.2inch or every 5Smm as the case
may be. These marks will serve as
reference points for the exact location of
thesoldering circlets and their
connecting tracks.

3. Apiece of printed circuit board of the
required dimensions is sawn off and
the copper side thoroughly cleaned
with the cleaning block or the steel
wool or the abrasive powder.Be
careful notto touchthe surface with
your fingers afterwards!

The PCboard isthen fixed to another

piece of graph paper with adhesive tape.

Thereference letters and ciphersare

copied fromthedrawing of Figure 3.

Draw the appropriate lines with asoft

pencilonthe copper side of the PCboard

asshown in Figure 4. These pencil lines
will easily dissolve during the etching
process. ’

4. Now we can rub off the symbols,
beginning withthe0.1in circlets—and
inaccordance with the reference
points.inourcase: 2A,2B-C,2D, ...
2-3C-D...Nextcomethe connecting
lines. Unless your eye-sight is still
20/20,alarge magnifyingglassona
fixing stand will be very useful during
this stage of preparation.

5. When all the symbols have been putin
place (see Figure 4)the PCboardis
ready for etching. With aferric
chloride solution, the etching process
takes between 1and 12hours, butthis
ishastened by a little heating. A 75 watt
bulb above the etching tray will do the
jobverynicely.

When allthe superfluous copper is
etched away, remove the PC board from
the etching liquid and rinse it with plenty
of water.

The transfer symbols are then removed
with methylated spirit. The resultis

by L Boullart

shownin Figure 5. Quite neatas you can

see!

6. Asarule,theholesaredrilledwitha
0.8mmdrill, exceptforsome
components: preset potentiometers,
wire-woundresistors, etc.

7. The PCboardis cleaned once more
and coveredwith athin layer of
soldering flux/protective lacquer.

Some final remarks

The method asdescribed aboveis
quite suitable for much more
sophisticated circuits, such asthe one
shownin Figure6,a portable DFM. For
use on printed circuit boards, use asmall
solderingiron-approximately 15 watt—
with afine point, especiallyoniC
connections.

While we are on the subject, one last
hint: keep the soldering areaas small as
possible; thiswill speed up the soldering
process with less possibility of damage
to delicate components.

A skilled craftsman can make a good’
solderingjointinlessthanasecond, but
onalarge copper areathis may take
several seconds. Figure 7shows the
correct and the wrong way to provide
earthing connectionsto anintegrated
circuit.

memory extension cards.

and case.

The Archer 780 &SBC

The SDS ARCHER - The Z80 based single board

computer chosen by professionals and OEM users.

* Top quality board with 4 parallel and 2 serial ports,
counter-timers, power-fail interrupt, watchdog timer,
EPROM & battery backed RAM.

* OPTIONS: on board power supply, smart case,
ROMable BASIC, Debug Monitor, wide range of /O &

The Bowman 68000 &HC

The SDS BOWMAN - The 68000 based single board

computer for advanced high speed applications.

* Extended double Eurocard with 2 parallel & 2 serial
ports, battery backed CMOS RAM, EPROM, 2 couriter-
timers, watchdog timer, powerfail interrupt, & an
optional zero wait state half megabyte D-RAM.

* Extended width versions with on board power supply

Sherwood Datadystems Lid

Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067
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IC-275E/475E 25 Watt 2 metre/70cm. Multimode Transceivers.

Toch Talk from ICOM: THE EXCITEMENT OF SATELLITE
COMMUNICATIONS

An ever increasing number of radio amateurs are joining the excitement
of Phase 111 - type satellite communications. This new medium combines
the communications range of the 20 and 80 metre bands with the line-of-
sight reliability of 2 metres. It's equivalent to a totally new band, and a
vast technical background is not necessary for enjoying the action.
ICOM is able to help you enjoy the fascinating new capabilities of
OSCAR and future amateur satellites. Its all mode 2 metre and 70cm
base transceivers bring the operating conveniences of low band units to
the VHF and UHF amateur bands. They can be used for local FM
operations via repeaters or for SSB/CW communications via Phase 111
satellites. The IC-1271E all mode 23cm transceiver is in a class of its own,
providing mode L satellite uplink capability. (Mode L: 1269MHz uplink,
436 downlink) (Mode U: 435 uplink 145 downlink).Satellite relayed
signals are somewhat weak in nature and the IC-275E’s low noise/high

icom (UK) Ltd.

sensitivity receiver gives the highest performance for hearing everyone
regardless of their uplink performance. The noise blanker prevents
pulse type electrical interference from masking desired DX signals, the
selectable AGC can follow fast fades associated with spin modulation.
There are also the 99 mode memories which can be used for intermixed
FM repeater and SSB/CW operators. When the IC-275E is equipped with
the optional mast mounted AG25 GaAsFET pre-amp, it becomes asatellite
operations dream come true. ICOM'’s IC-475E 70cms transceiver has a
front panel continously adjustable power outputto allow for daily signal
variations. This overcomes the practice of over loading a satellites on-
board reciever. The IC-475E also includes 99 all mode memories for the
ultimate in operating flexibility. Using the ICOM CT16 satellite com-
munications interface these base stations will track together via the
ICOM CI-V system. If you are interested in joining todays most exciting
era of amateur communications ie, OSCAR and future Phase 111 satellites,
ICOM is the logical choice for top performance equipment

Dept REW, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour.



MORE BASE STATIONS

IC-127 1E, 1.2GHz Multimode Transceiver

: : = ICOM, a pioneer in 1.2GHz technology are proud to
introduce the first full feature 1240-1300MHz base station
transceiver. Feafures include: multimode operation, 32
memories, scanning and 10 watts RF output. The IC-1271E
allows you to explore the world of 1.2GHz thanks to a newly
developed PLL circuit that covers the entire band, a fotal of
60MHz, SSB, CW, and FM modes may be used anywhere in
the band making the IC-1271E ideal for mobile, DX, repeater,
satellite or moonbounce operation. The IC-1271E has out-
standing receiver sensitivity, the RF amplifiers use a low noise
figure and high-gain disc type GaAs FET’s for microwave
applications. The rugged power amplifier provides 10 Watts
which can be adjusted from 110 10 Watts. A sophisticated scanning system includes memory scan, programme scan, mode-selective
scan and auto-stop feature. Scanning of frequencies and memories is possible from either the transceiver or the HM12 scanning
microphone. 32 programmable memories are provided fo store the mode and frequency in 32 different channels. All functions in-
cluding memory channel are shown clearly on a seven digit luminescent dual colour display.:The IC-1271E has a dial-lock, noise
blanker, RIT, AGC fast or slow and VOX functions. With a powerful 2 Watt audio output the IC-1271E is easily audible evenin anoisy
environment. The transceiver operates with either a 240V AC (optional) or 12 volt DC power supply.

IC-AG1200 Masthead pre-amp. Designed fo use with the IC-1271E, the D.C. voliage and T/R switching for the amplifier is super-
imposed on the R.F. coaxial cable and switched by the pre-amp switch on the IC-1271E front panel. The new pre-amp provides ex-
cellent performance as a low noise microwave amplifier (0.6 noise figure typical).

1C-575, 28/50MHz Dual band 3

mvultimode base station. . s ©0575.0°33 99

The ICOM IC-575 base station was developed to meet the ‘
demand for advanced communications for the recently ac- AL T
quired 6m band. Similar in appearance 16 the IC-275/475 2m
and 70cm base stations, the beauty of this new transceiver
from ICOM is that it gives you the best of both worlds, 6 & 10m
in one compact unit. The IC-575 covers 28-30Mhz and 50-
54MHz. Operating modes are SSB, CW, AM & FM. Power out-
put is 10 watts (AM 4 watts) with a front panel control to reduce
output for QRP operations. A pass band tuning circuit narrows
the I.F. passband width, eliminating signal in the passband. A
buili-in notch filter eliminates beat signals with sharp attenuation characteristics. Some PLL systems have difficulty meeting the lockup timeg
demands placed on them by new data communications. This is why ICOM developed the DDS (Direct Digital Synthesizer) method. With a
lockup time of just 5msec the DDS method allows the IC-575 to handle data communications such as packet or AMTOR. 99 programmable
memories can store frequency, mode, offset frequency and direction. A total of four scanning functions for easy accessto a wide range of
frequencies, memory scan, programmed scan, selected mode memory scan and lock out scan. The IC-575 has aninternal A.C. power sup-
ply, but can also be used on 13.8v DC for mobile or portable operation. Optional accessories available are the UT36 voice synthesizer,
fhe IC-FL83 CW narrow filter, SP7 external loudspeaker, HP2 communication headphones and SM8/SM10 desk microphones. Other
transceivers available in this range are: |C-275E 2m multimode 25w, 1C-275H 2m multimode 100w, |C-475E 70cm multimode 25w, IC-
475H 70cm multimode 75w.

ine: Telephone us free-of-charge on 0800 521145, Mon-Fri 09.00-13.00 and 14.00-17.30. This service is strictly for obtaining information

about or ordering Ilcom equipment. We regret this cannot be used by dealers or for repair enquiries and parts orders, thank you.

Datapoet: Despatch on same day whenever possibie. ,
m&wnlepf%meordefstakenbyourmlmdem.MM&MMH.P. 3 :a
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Front view of the disb}ay unit

he anemometer to be described

began life partly as an electronic
experiment, and partly foruse as an
accessory aboard a cruisingyacht.
However, itis currentlygracing the
chimney stack of our house and likely to
remainthere as I’'minterested to know
justhowmuchwindisinforceasthetiles
abandon the roof.

There are two parts—the wind driven
head and the display unit. The head unit
consists of the famitiar three-cup rotor
ontheshaftof whichisamaskeddisc,
with alternate opaque and transparent
segments. The masked disc rotates in
the light path of an optical stotted switch
choppingtheinfra-red ray. The displayis
asimple revcounter with an analogue
indication using a millimeter, calibrated
intwo ranges, 0-25 and 0-70 knots.

Circuit

Figure 1shows the circuit of the optical
slotted switch which is followed by a
couple of bufferinverters, Triand Tr2.
Theslotted switch is a Radiospares
catalogue No 306-061, or any which are
general purposesilicon npn transistors.
The components are mounted onapiece
of Veroboard approximately 25 x 50mm.
Asthe cupsrotate in the wind the
masked disc chops the infra-red light
pathproducing asquare wave at the
outputof theinverters.

Therevcounterusesa555timeriCina
monostable configuration (see Figure
2).The squarewavesignal from the head
unitisintegrated and the negative-going
edge triggers the monostable. The
output of the monostable is a train of
pulses, the length of which is determined
by RV2 (or RV3) and C1,and the rate of
the frequency of the incoming square
wave.

The outputpulsesdrivethe
milliameter, whichis slugged by C2,to
reduce needle swing at low speeds. This

is somewhat of acompromise and the
optimum value of C2will depend on the
mechanical response (damping) of the
meter and the preference of the
observer. Too much slugging (C2 high)
will resultin slow (or on) response to
wind speed variations (gusts), and too
little slugging (C2 low) wili allow too
much needle oscillation. Itis aquestion
ofselecton test.

Switching of RV2and RV3 gives two
differentscales, one for the more usual
low speeds say 0-25 knots, and the other
for higher speeds of 0-70 knots.

increasesinrate,apointisreached
where the outputis almostapermanent
high state. Furtherincreaseintheinput
frequency actually causes a decreasein
the output as some of the input pulses
areignored. If this were to occur at FSD,
say 25 knots, then arealincrease in wind
speed to say 30 knots would resultinan
apparentdecrease, or an indication of,
say, 20 knots.

Adjustment of RV2and RV3is easily
done by comparisonwithacar
speedometer (need | add that this willbe
easier if someone else drives the car?).

BUILD A SIMPLE

Don’t be taken unawares by hurricane
the South East last October — build Mr GI

Adjustiment and calibration

RV1is adjusted first,and is notcritical.
Temporarily substitute a capacitor for C1
sothatthe output pulselengthis several
seconds. Trigger the monostable and
adjust RV1sothat the needledeflection
is rather more than full scale. The reason
for thisisthatas the output pulse train

Choose acalmday and mount the head
unitabovethe car.Selectthe speedat
whichyouwishtoindicate FSDonthe
low speed range, say 25 knots, and drive
atthat speed, 29mph. SwitchinRV2and
adjust for FSD. Intermediate speeds are
then calibrated using the existing scale
andmarked inlater. Anewscalecanbe

Flg 1 Anemometer head

»—0
9-12v

Slotted switch r
R.S. 306-061
or similar

»—0 0/P

Flg 2 Anemometer display circuit
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made from white card and glued over the
existing scale.

The highspeed range isdoneinthe
same way, choosing say 70 knots (82mph,
hmml) for FSD, and adjusting RV3.
Although this seems crude the results
werereliably reproducibleindicating an
adequate degree of accuracy for our
purposes.

Construction

Aswith many projects, perhaps the
most difficult partfor thehome
constructor is co-ordinating the

NEMOMETER '}

mechanics sothatthe electronics can
function as they are intended. For
instance, inthis case, awaterproof
housing for the head unit and friction-
free bearings for the 3-cup rotor are very
important. Figure 3shows the details of
the head unit.

The cups took some finding, until my
wife suggested egg poachers, which |
foundfor afew pence each atahardware
store.Each cupis screwed ontothe end
ofashortpiece of solid 6mm aluminium
rod, the other end of which is threaded
and screwed into asmall triangular plate

winds — such as those experienced by
Wilson’s simple windspeed meter

Fig 3 Anemometer head details

Weather cap

Perspen ond-J

Wind cup
{10f 3)

Nyion sleeve bearing

Longitudinal
support pillar —_| |

(10f2) B

Masked disc

v
> ‘1

Flg 4 Rotor detail — viewed from above

Nylock nut

e

é: |
I

BRSNS SST

Nylon sieeves

"

Circuit board
mounted on
stand-offs

L
[—Slotted switch

Nylon cup z.ring Recessed 3-pin

6mm aluminium rod ends
threaded O0.B.A.

2
-

socket

Triangular plate, corners

bent up drilled and
tapped O.B.A.

Egg poacher cup
fixed to 6mm rod
with small self
tapper

Interior of the display unit

(see Figure 4). This plate is tapped and
screwed onto the stainless steel rotor
shaftwhichis threaded atitstopend. A
nylock nutsecures the cups to the rotor
shaft.

The electronics are housed in alength

. (about3in) of 2%in plastic drainpipe,

whichis sealed at each end with flanged
perspex end-caps.

The end-capsare held by screwsonto
two longitudinal pillars which are afew
thou’ lessinlength than the main
housing, sothe end-caps are held tightly
in place.

The rotor shaft passes through anylon
bearing in the upper end-cap and rests
onabaltbearinginanylon‘cup’ bearing
inthe lower end-cap. Both bearings are
made from nylon rod and the end-caps
arereamed out to make a very tight push
fit. The upper bearing is protected from
the weather by a plastic cap whichisin
factthe protective cap from an ‘N’ type
coaxplug.

The masked discis heldin place onthe
rotor shaft by atight push-fitnylon
sleeve above and below the disc. The
masked disc is made from perspex and
covered with black adhesive tape. Witha
craftknife thetaped discis scored
diametrically by four lines 45 degrees
apart. Then alternate segments of tape
are peeled off.

The circuitboard containing the
slotted switch is mounted to the side of
the housing on stand-off pillarsiong
enough forthe discto engage theslot. A
recessed 3-pinsocket provides afairly
weather-proof electrical connection.

Atthe time of building this unit | had
accesstoalatheandagood
workshop, thus simplifying the
construction of the head unit. Even so,
with an electric drill, afew good tools,
and most of all, plenty of ingenuity, a
satisfactory head unitshould be within

the capabilities of most DIYers.
s = =
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SATELLITES TO BRING A

DIO R

ENAISSANGIE?

?

— by J Slater |

B |

he acres of newsprint that have been

used to describe satellite
broadcasting overthe last five years
have, understandably, concentrated on
the possibilities for the transmission and
reception of television programmes.
Eventhough the extensive sound
capabilities of the MAC (Multiplexed

Analogue Components) systemwhich is
to be used for European directbroadcast
satellites have been well documented,
many writers have restricted themselves
tothe ideathat the multiplicity of sound
channels available will be used merely to
provide sound tracks in different
languagesto accompany television

Colour

Data differ- Luminance
ence

i Nl r S

Fig 1 MAC waveform

Data required for sync and picture control

[
TP

@ A

4 stereo sound channels
for 4 different languages
accompanying TV pictures

Flg 2 MAC data can be considered as a cake containing
data at 3M bit/s, which can be divided up in various ways

Signals from
geostationary satellite

Fixed dish
45-90cm

Fig 3 Equipment needed to
receive radio programmes
from Geostationary TV
satellite

Tuner unit
0000 O_utput to
‘ hi-fi
equipment

N

Low-noise amplifier &

downconverter

programmes as they are broadcast
throughout Europe.

In fact, the MAC system, with its digital
data being broadcast atthe incredibly
high rate of 20.25 million bits per second
(although notdirectly relevant, justto
give yourselfsomeideaofthenumbers -
involved, compare this with the 44.1
kilohertz sampling frequency used for
compactdiscs) can offer far more than
justsound to accompany the pictures,
anditis perfectly reasonable to consider
the MAC dataasacompletely separate
signal from that of the picture
information.

Whilstitistrue thatasmall portion of
the datawill be needed for
synchronisation and control ofthe
television picture, and thatthisdataat
20.25Mbit/s is only transmitted for about
9microseconds of each televisionline,
we are still left with an average of around
3million bits of information per second
which can be used for any purpose that
we choose.

Thedatais gathered togetherin the
form of ‘packets’ of 751 bits before
transmission, and each Packetcanbe
used to carry information relating to just
one of the many sound programme
channels being carried. Packets have
their own individual address codes,
which allow the receivertopickoutall
the Packets from the datastream that
correspond to the wanted sound
channel, whilstignoring those thatare
carrying information relating to other
audiochannels.

Since asingle high quality audio
channel, capable of providing a quality
comparable with that of acompact disc
requires around 350Kbit/s of data,
depending upon the protection system
used, itistherefore possible to carry up
to eight high quality sound channels, or
16 medium quality channels, or any
combination of the two, provided that our
total datarequirement does not exceed
about 3Mbit/s. This means that asatellite
carrying television programmes could
have two stereo channels toaccompany
the pictures, and could also carry six
high-quality mono radio channels,ora
combination of mono and stereo radio
services whichwould be receivable
throughouttheservice areaofthe
satellite.

The Germans have decided to take the
idea of radio broadcasting from
satellites astep further,and are
intending todevote acomplete 27MHz
wide DBS satellite channelon TVSAT to
carry nothing butsound programmes.
The whole of the time that would
normally be given over to broadcasting
the teievision picture on one channel
will be given over todata, so thatthe
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satellite could theoretically be
transmitting a continuous digital signal
at20.25Mbit/s, allowing over fifty high
quality radio programmes to be carried.
In practice, it seems that the MAC signal
tobecarried by the German satellite will
actually carry data atthe lower rate of
10.125Mbit/s, but even this will provide
more than enoughradio channels to
satisfy the average listener!

Nor areradiosignalsrestrictedto
transmission on MAC DBS satellites;
already the various medium-power
distribution satellites which carry
signalsintended for cable head-endsare
being used to carry extraradio services,
by adding extraradio-frequency -
subcarriers which canbe modulated with
radio programmes. One user is the BBC,
which uses both Eutelsat F-1 and Intelsat
tocarryits World Service radio
programmes. Eutelsatalso carriesBBC
broadcasts in some 20 different
languages, and the intention is that radio
stations and cable operators throughout
Europe will be able torebroadcast these
signals athigh quality, thus extending
the reach of the programmesinto homes
thatwould not normally bother to try to
receive poorquality short-wave
broadcasts.

Although radio broadcasting from
satellites inthis way is perfectly feasible,
itdoes suffer from the factthat, to
receive the signals from geostationary
satellites primarily designed for the
transmission of television signals, the
listener will need some form of antenna
suitable for reception of signals at
12GHz, and that this antennawill have to
be kept pointing towards the
geostationary satellite with apointing
accuracy of withinafew degrees.

This is fine for fixed installationsin the
home, where the output of the satellite
radio receiver can be fed to the hi-fi unit,
butpresents greatdifficultiesif the
listener wishes to use aportable radio
which canbe carried from place to place,
asmost present-day listeners do.

Asonewhoisverymuchinterestedin
the possibilities of replacing the usual
satellite dish aerial with some form of flat
plate aerial, | am confident that within
the next fewyearsitshould be possible

to havesuchan antenna, atype of phased

array, builtinto the back of abriefcase.
Thisshould provide excellentradio
signals from the satellite, and even if the
gainofsuchan antennaislowerthana
dish of equivalent size, it should still
prove possible to get noise-free audio
signals from the digital transmissions.

Thereal problems will be that it will be
somewhat difficult to positiona
briefcase for optimum receptionfrom
the geostationary satellite, whichis atan
angle of elevation of around 30 degrees,
andthatitwillbe necessary to line up the
aerial to within just afew degrees of the
satellite’s azimuthal bearing. Itisalso
true thatreceiving equipment for 122GHz
islikely to be more expensive than that
forlower frequencies.

To try to gain the benefits of radio
reception from satellites withoutthese
disadvantages, agroup of experts from

/Jjj

Fig 4 If flat plate aerials are developed, it should

be possible to have such an antenna built into
the back of a briefcase

Polar orbit

Geostationary
orbit

Fig 5 Different types of orbit

the UK will be attending nextyear's
World Administrative Radio Conference,
known by the unlikely initials of WARC-
ORB 88, with abriefto obtain amodest
frequency allocation intended
exclusively for satellite broadcasting.
This frequency would ideallybe much
lower thanthatofthe DBS frequencies,
perhaps somewhere inthe range of
500MHz to 2.5GHz, allowing for cheaper
equipment, and for simpler aerials.

Sofar,any frequencies that have been
proposed by the broadcasters have been
dismissed as ‘impossible’ by the various
regulatory powers,butitis hopedthata
good many other countries will support
thisideaat the conference, sothatthe
authorities will be made to think
seriously aboutreleasing a small portion
ofasuitable frequencyband.Such
frequencies need notbe used only from
geostationary satellites, with the
complexreceiving aerialsthat these
require, but could also be transmitted
from satellites positioned in long
elliptical orbits, often known as Molniya
orbits, first used by the Russians inthe
mid sixties.

Ifthree satellites are putinto one of
theselong elliptical orbits passing over
the poles, then each of the satellites will
appeartobe sensibly overhead for about
athird of the day, before the next
satellite passesinto the overhead
position.

This means that the receiving aerial
can be pointed more or less directly
upwards, and ifithas areasonable angle
of coverage there will always be some
signal received. Some of the
meteorological satellites use this
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technique,and if VHF or UHF
frequencies are used, a pair of crossed
dipoles mounted horizontally can actas
avery effective and cheapreceiving
antenna. Thistype of antennacanbe
fixed, but evenifitis mounted on the roof
of amovingvehicleorinthetopofa
portableradioitwill alwaysbe ableto
‘see’asignal fromthe satellite directly
aboveit.

This technique could lead toatruly
effective and practical system of radio
broadcasting from satellites, and may
well prove to be acheaper method of
providing national radio coverage than
building hundreds of terrestrial
transmitters. The Technical Advisory
Committee of the European Consumer
Electronics Manufacturers Association
(ETAC)and the engineersofthe
European Broadcasting Union believe
thatifaband about80MHz wide could be
allocated to this type of service, each
country in Europe could transmit about
16differentradio channels.

Manufacturers believe that providing
customerswithsuch awide choice of
high quality digital radio programmes
couldleadto arebirth of radio listening,
and to ahuge market for astandard
European satelliteradioreceiver.The
problemislikely to be, however, thatthe
propagation characteristics of
frequencies between 500MHz and 2GHz
whichmake itsuch adesirable band for
satelliteradio, makeitjustasusefuitoa
whole host of other users, and powerful
arguments will have to be mustered at
WARC-ORB88if Europe is to gainaccess
to this exciting new means of radio
transmission.
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Are we about to create a race of Supermen?

BETA - Concentration, ] ALPHA - Relaxation, ] THETA - imagmnation, m [
problem solving, active  pleasure, tranquilly. creativity. hynagogic O ni t or
thought. positive feelings. imagery.

Brainwave A

The ETI Brainwave Monitor must be the most astonishing project ever to appear in the
pages of an electronics magazine it wili alow you to hear your brainwaves and judge
the retative levels of vanous types It will also help you to control your mind more
effectively. 1o be at peak performance in all situations

Doesn't my mind work perfectly well when left to its own devices?

If you ve ever been contused unsure of yourself shy unable to pass exams or to
impress people at interviews you know perfectly well that it doesnt Your mind {and
everybody else s} s full of bad habits inappropriate responses. feelings of nadequacy
all pulling you down Why should you put up with it?

Mind tralning sounds like hard work!

It can be t you want to do it the hard way. go and study under a Zen master for fifty years
or 50 You Il get there in the end! With the brainwave monitor it takes no effort at all Just
the opposite in fact — trying 1s the one thing you mustn t do

How do | start?

SILVER SOLUTION At first you use the monitor s internal indicator to exercise your mind In direct mode you

This powertut sitver plating compound must be the greatest revolution in improve the ime percentage n integrate you concentrate on the amplitude After that
electronics since the IC! Just wipe on with a cloth to plate PCB tracks the choice of direction 1s yours With the Alpha Plan you can reach the core of your

connectors, wire component leads etc with a layer of pure silver! personality 1o root out the weakness and replace it with inner strength Otherwise you
Essential for can just enjoy the feelings of pleasure and ciear headedness that alpha training brings. or
| RF arcunts the creativity and imagery of the theta state
* Top thght Hi-Fi
* Bio-electronc circuits and electrodes A friend told me I can use brain power to control lights and things. | cant believe It!
LARGE BOTTLE (150ml) SILVER SOLUTION £11.20 + vaT! As a matter of fact, you can do more than that' The interface sockets on the monitor allow
e et e e S - you to turn ights on and off control toys and electncal gadgets. play computer games
TH E ALPHA PLAN all with your mind! Are we about to create a race of Supermen? Only ime will tefl
Can you really frain your brain to think more efectively? The Brainwave Monitor 1s featured in the September. October and November 1987 i1ssues
Can'you .eaufy ach-z\/e peak performance in things yzu re no good at ? of ETI The approved parts set contains two PCBs, all components including three PMI
Can you really overcome fear. shyness uncertainty? precision ampiifiers shietded box for screeming the bio-amplitier, atiractive instrument
And can you do it alt without really trying? case with titting feet, controis switches knobs, plugs and sockets, leads and matenals tor
Dr David Lew:s s famous Aipha Pian has all the answers It was recently electrodes, full instructions for assembly and use
" by aQED 1 doct y (Alpha — How to Succeed
Without Really Trying} And the conclusion? It works! Parts are available separaiely We also have a range of accessores professionat electrodes books elc

Please send a stamped self-addressed envelope f you just want the hists Otherwise an SAE + £2 will

Or. Lewis’s book 'The Alpha Plan 1s yours for only £2.50 (no VAT)
bring you lists construction detas and further information

Your future is waiting.

Complete Parts Sets for ETI Projects

POWERFUL AIR

FEATURED INETI, FEATURED IN ETI | FEATURED IN ETI,
SEPTEMBER 1986 APRIL 1986 1 JuLy 1986
1118 astomish:ng how many S manar; ampitesrs
people buy or buiid 1op-thght N e A [ w Bden dos g
hi-th equepment and then - FuSheTe s ook N / ~ 1 o o) thee air by
€ONNECt It 1O 3 NSy, SPRY wwa | i Yo the / v )/ thw ‘e vagazines
mamns supply Rather 2 o " o { - 0 . w3 S wwen credited
ke buying a Ferran and KN' HT A E L — VIR et from
trying to run 1t on parathn, you mght Ihnk Expecting It 1 A "ﬂ‘s'eg:'ﬂ o herwil BgigSe ) vr»" ¥y tever and . -
h R SRS, Snd The smpre W Stpu adthmi & mproving concentialon and putting an end
wiﬁ:‘%w;mngoz':ﬁo;:‘:ﬁﬂlg:sl;a'shl;nds FEATURED IN ETI, JULY 1987 (o (e Mife ampWiers. When (g e & was 10insomna Aimough some of the clams may be
he has somehow been cheated 1s this hi-h? a - 18- the wownd quality exaggerated there 1s no doubt Ihat inised a « much
My music centre souNced just as 1 : & S s Rt Sy ST b Too Wrpetasr Moo oty both bwwed an leanet and purer and Leems much More INvigorating
good -~ - - - . -y o the powertu' L165V ) Lg oo g then dwad ar
IThedome i mainsISUEElyDs ( CNEGI 0 e Vtes S i " | over20 Wans win 2 susa ~ The DIRECT ION 1oniser caused a greal deat of
RF interterence. noise trans.ent sprkes, and - - - - S Tre Drigh vk on (o ™" - v . ex lement when it appeared as a constructenal project
goodness knows wha eise Computers crash > Sies PETHIA SLRDYY VOME Srih M. STuime il oy i »ETI Atlast an oniser that was comparabie with
radios pop and crackle tape recordngs are spo'ed | iy 4 - . L used i AR ML e SO TG O G (better than?) commercial products was revable good
and hi-h sounds not quile nght Why put up with . - mapipy h weeh feae - e imas ‘ e avg u and tun! Apart tiom the seri0us appecations.
1l when the sotulion 1s 50 simpte? The ETI mains. - - n - — w¥ sccommodale ane 1,8 wwmr T W Wrwon e 0! the suggested experments were Outageous
- P ——
condiioner 1S the lowest cOst upgrade you wii ever P8 O [ . o v S ‘OWa ol guing * b H Fl bwmsm3 drming lwo We can supply a maiched set of parts fulty
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Ray Marston takes an in-depth look at applications of the NE567

tone-frequency decoding and switching IC

n the last three editions of Data-Filewe

have explained the basic operating
principles of modern Phase Locked Loop
(PLL) systems and taken a detailed look
at the circuitry and applications of
popular PLL ICs, such as the 4046B and
NES65, and at the associated NES566
‘function generator’ IC manufactured by
Signetics. In this month's edition of The
File we conclude our look at this subject
by investigating another Signetics PLL
device, the NE567 tone decoding and
switching IC.

NE567 basics

The Signetics NE567 is a highly stable
phase-locked loop device, which has the
primary function of acting as a low-
voitage power switch, turning on
whenever the [IC receives a sustained
inputtone that is within anarrow range of
pre-set frequency values; ie, it acts as a
precision tone-operated switch.

The NE567 is a fairly versatile device
and can be used as either a variable
waveform generator, a conventional PLL
device, or as a precision tone switch.
When used in the tone-switch mode its
detection centre frequency can be set at
any value from a few Hz to about 500kHz,
its detection bandwidth can be set at any
value up to a maximum of 14% of the
centre frequency, and the output switch-
ing delay can be varied over awide range
of values, all via a few external compo-
nents.

Pin notations

The NES567 is housed in an 8 pin DIL
package. Figure 1shows the outline and
pin notations of the IC, and Figure 2
shows the internal block diagram (plus a
few essential external components) of
the device, which houses a conventional
PLL circuit (comprising a VCO, a phase
detector, and a feedback filter), plus a
quadrature phase detector and an out-
put-driving amplifier and open-collector
output transistor. The IC functions as
follows:

The VCO section of the IC can be
varied over a wide range via external
components R1 and C1, but can only be
voltage-controlled over a very narrow
range (a maximum of about 14% of the
free-running value) via control pin 2.
Consequently, the PLL circuit can ‘lock’
to only a very narrow range of pre-set
input frequency values.

The IC's quadrature phase detector
compares the relative frequencies and

phases of the input signal and the VCO
output, and produces a ‘valid’ output-
driving signal (which turns Q1 on) only
when these two signals coincide (ie,
when the PLL is ‘locked’). The centre
frequency of the NE567 ‘tone switch’ is
thus equal to the free-running frequency
of the VCO, and its bandwidth is equal to
the lock range of the PLL.

Basic connections

Figure 3 shows the basic connections
of the NE567 tone switch circuit. The
input tone signal is ac coupled (via C4) to
IC pin 3, which hasaninputimpedance of

about 20k, and the external output load
(R ) is wired between pin8and a positive
supply voltage with a maximum value of
15V (note thatpin 8 can sinkload currents
up to 100mA maximum value). Pin 7 of the
IC is normally grounded and pin 4 is

Fig 1 Outline and pin notations of the NES67

V+(4-78V to 9V)

4T
R2
3k9
Input 3 Phase 2 Loop
v O low-pass
in detector tilter
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A
r\/\/\z N a0
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J_ L A V+(18V mex.)
c1 ‘ s s M
Quadrature
! phase Amp
detector
7 1 Output filter
dhcs
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Fig 2 Block diagram and basic external connections for the NE567

V+ {(1SVmax}
V+(4.78Vto 9V)

NES67 8

Fig 3 Basic 'tone switch’' connections of the NE567
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PARAMETER MIN TYPICAL MAX
General
Operating voltage range 4.75V 9.0v
Supply current quescent 7mA
Supply current, active (R, = 20k) 12mA
Input
Input impedance (pin 3) 20k
Smallest detectable V,, (AT I, = 100mA) 20mv
Max pin 8 voltage 15v
Max pin 8 sink current 100mA
Fastest on-off cycling rate /20
Off-state output leakage current O1pA 25u.A
On-state saturation voltage (at I, = 100mA) 0.6V 1.0v
Output fall time (R_ = 5010) 30ns
Output rise time (R, = 500) 150ns
Centre frequency (7,) ‘
Highest £, 100kHz 500kHz
f, thermal stability (ppm/°C) 35160
f, stability vs supply voltage 0.7%/V 2%/V
Detection bandwidth (BW)
Largest BW (% of f,) at f, = 100kHz 10% 14% 18%
Largest BW skew (% of f,) 3% 6%
BW variation with temp, at V,, = 300mV +0.1%/°C
BW variation with V.., at V,, = 300mV +2%/V

Flg 4 Main parameter values of the NE567

wired to a positive supply with a
minimum value of 4.75V and a maximum
value of 9V; ideally, this supply should be
stabilised.

The centre frequency () oftheVCOis
set via R1 (any value from 2k0 to 20k) and
C1, and equals 1.1/(R1.C1). The VCO
generates an exponential sawtooth
waveform that is available at pin 6, and a
square wave that is available at pin 5. The
bandwidth of the tone switch (and thus
the lock range of the PLL) is determined
by C2and the internal 3k9 resistor (R2) of
the IC, and the output switching delay of
the circuit is determined by C3 and
internal resistor R3. We'll take detailed

looks at the selection of each of these
components shortly. In the meantime,
Figure 4 lists the main parameter values
of the NE567 IC.

VCO design

The VCO section of the NE567 is quite
easy to use,asshownin Figures5and 6. It
generates a not-very-useful non-linear
ramp waveform on pin 6, and an excellent
square wave, with 20 nanosecond rise
and fall times, directly on pin 5 of the IC.
This square wave has a peak-to-peak
amplitude equal to the supply voitage
value minus 14 volts, and can be
externally loaded by any resistance

value greater than 1k0 without adverse
effects ( Figure 5 ). Alternatively, the
square wave output can be applied (in
slightly degraded form) to a low impe-
dance load (at peak currents up to
100mA) via the pin 8 output terminal, as
shown in Figure 6.

The operating frequency f of the VCO
is determined by the R1 and C1 values,
and equals 1.1/(R1.C1), where fis in kHz,
R1 is in kilohms, and C1 is in uF. In
practice, R1 must be restricted to the 2k0
to 20k range. To find the C1 value needed
to generate a given frequency from a
given R1 vaiue, use the formula C1 = 1.1/
( 7.R1); to help aid the reader in using the
VCO section, Figure 7 is presented as a
component-selection guide. Thus, to
give 10kHz VCO operation, C1/R1 values
of about 55nF/2k0 or 5n5/20k are needed.

Note from Figures 5 and 6 that the VCO
operating frequency can be shifted over
anarrow range (only a few percent) viaa
control voitage applied to pin 2 of the IC;
it this voltage is used, pin 2 should be
decoupled via C2, which needs a value
roughly double that of C1.

Modifications

The basic Figure 5and 6 circuits can be
usefully modified in a number of ways, as
shown in Figures 8to 11. In the Figure 8
circuit the duty cycle, or mark/space
ratio of the generated waveform, is fully
variable over the 27:1 to 1:27 range via
RV1, as C1 alternately charges via R1-D1
and the LH half of RV1, and discharges
via R1-D2 and the RH half of RV1 in each
operating cycle. The operating fre-
quency varies only slightly as the m/s
ratio is varied.

Figure 9 shows how the osciilator can
be used to generate quadrature outputs,
in which the square wave outputs of pin 5
and 8 are out of phase by a quarter of a
cycle (90 degrees). In this application,
input pin 3 is normally grounded; if the
pin is biased above 2.8 volts, the pin 8
output waveform shifts by 180 degrees.

Finally, Figures 10and 11show how the
VCO circuits can be modified to enable

bl
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Flg 8 Precision square wave generator with 20ns rise and fall times
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Flg 6 Frecision square wave generator with high-current output
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timing resistor values to be increased to
a maximum of about 500k, thus enabling
the C1timing value to be proportionately
reduced. In both cases, a high-impe-
dance voltage-following buffer stage is JI o
wired between the R1-C1 junction and Out

pin 6 of the IC. In Figure 10 this buffer
takes the form of a simple emitter
follower transistor stage, and causes a
slight loss of waveform symmetry. The
Figure 11 circuit, on the other hand, uses
an op-amp voltage follower in the buffer
position, and this causes no loss of

»p—0 <
+

NEBS?

symmetry.
Flig 8 Generator with variable M/S-ratio output
NE567 outputs ) P
The NE567 has a total of five output
terminals. Two of these (pins 5 and 6) give o

access to the VCO output waveforms,
and a third (pin 8) functions as the IC’s
main output terminal, as already
described. The remaining two outputs
are available on pins 2 and 1, and these

|
Ry -.:‘-
|

sl——o0%

give the following action: veser m Out 1
Pin 2 gives access to the phase ,J; 3 . mnou

detector output terminal of the PLL Y

network, and is internally biased at a L - L

quiescent value of 3.8 volts. When the IC } Note:

receives in-band input signals, this A :::n:';ewa‘...:l“m

voltage varies as a linear function of
frequency over the typical range 0.95 to ov
1.05 f, (the VCO free-running frequency),
with a slope of about 20mV per percent of
frequency deviation. Figure 12 illus-
trates the basic relationship between the 5
pin 2and pin 8 outputs of the IC wheniitis v+ v+

used in the ‘tone switch’ mode, at tone f [ ve

output 1

Flg 9 Generator with quadrature outputs

signal bandwidths of 14% and 7%.

Pin 1 gives access to the output of the
IC’s quadrature phase detector. During Quto. s
tone lock, the average voltage of this pin Out o, s
is a function of the circuit’s in-band input m )
signal amplitude, as shown in the "‘:g;'
transfer graph of Figure 13. Note that the - -
pin 8 output transistor turns on when the 2
pin 1 mean voltage is puiled below the 3.8 °
volts threshold value.

[}
Bandwidth and skew a /1-7 v- ov /I W”J"

»
.—of

NESS? L]

{800k
max.)

NESS7

fa

Tr1

When the IC is used in the tone-switch
mode, its bandwidth (as a percentage of

Flg 10 Use of a transistor buffer to increase Flg 11 Use of an op-amp buffer to increase the

- the permissible value of R1 permissible value of R1
CtVaiue
n  Se——1 e
BSuls E
R el mikD) . - —Jl-— 1 ————V+
" -—7% BW |
0,\\(’ Output | | 1 t' Veat (O-8V)
0-88u « | — ] +
-—-rr - - 5 — - — — =0V
RN ! I t | ('
"0‘ t ! t U |
§8n == =] — ~ 1 — -3V
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~H // Output | |
7 B A ([ % L
! poo !
0-88n 09fe te 11fe
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VCO Frequency

Flg 7 Component selection guide for the VCO section Flg 12 Pin 2 and pin 8 outputs under ‘in band’ conditions
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fo } has a maximum value of about 14%,
butis proportional to the value of in-band
signal voltage in the range 25mV to
200mV RMS (butisindependent of values
in the 200 to 300mV range), and is
inversely proportional to the f£,—C2
product; the actual bandwidth value
being equal to 1070 times the square root
of Vin/( f, .C2), where the V;, value is in
Vims and the C2 value isin xF. To selecta
C2 value in an empirical (educated trial

empirical bases described above, star-
ting by making it twice the value of C1,
and then adjusting its value (if neces-
sary) to give the desired signal band-
width; if band symmetry is critical, skew
adjustment (see Figure 14) can be added .
at this stage.

Finally, to complete the circuit design,
give C3 a value double that of C2 and
checkthecircuit action. If C3is too small,
the pin 8 output may pulsate during

switches are simply fed from the same
signal source and have their outputs
NORed via a 4001B CMOS gate.

Finally, Figure 16 shows how two-tone
switches can be wired in parallel to act
like a single tone switch that has a
bandwidth of 24%; in this case the
operating frequency of the lower (1C2)
tone switch is simply made 1.12 times
lower than that of the upper (IC1) tone
switch, so that their switching band-

and error) basis, start by makingitsvalue  switching transients. The C3 value can  widths overlap.
2 x C1, and then either increase itsvalue  be increased to add switching delays to
to reduce the bandwidth, or reduce itto  the pin 8 output terminal.
increase the bandwidth. 1
'Skew’ is a measure of how well the Mulli-switching L
detection band is centred about the Any desired number of NE567 tone € | 4o - (3:8V thresheid’ voitage)
centre frequency ( f,) ofthe VCO,and is  switchescan be fed fromacommon input H
specified as a percentage of f, by the signal, to make a multi-tone switching 38
formula ( frax + fmin =2 15 )/2 f,, where f,,,  network of any desired size. Two partic- H
and f.,.x are the frequencies correspon-  ularly useful 2-stage switching networks f 3
ding to the edges of the detection band.  are shown in Figures 15 and 16. £ e
Thus, if a tone switch has an f, of The Figure 15 circuit works as a dual ® Qutpyt pin S
100kHz and a bandwidth of 10kHz, and its  tone decoder, and has a single output L o e 200mV
edge of band frequencies are symmet- thatactivatesin the presence of either of Inband input voltage (r.m.s)
rically placed at 95kHz and 105kHz, its two input tones. Here, the two-tone )
skew value is zero percent. If, on the Fig 13 Voltage/signal transfer
other hand, its edge of band values are graph of pin 1
highly non-symmetrical at 100kHz and o "
110kHz, its skew value works out at5%. In )
practice, the NE567 gives typical worst- ve
case skew values of 3%. If desired, the "
skew value can be reduced to zero by ce 1
feeding an external ‘bias trim’ voltage to r v
pin 2 of the IC via a pot and a 47k series mo—i| ? 5:-71--'
resistor, as shown in Figure 14. 5 eser o
Tone-switch design " $ 1 7 2 n2
Practical tone-switch circuits of the l _ e
Figure 3 type are quite easy to design. c3 c2= o (Eitean)
Start by selecting the R1 and Ci c cen
frequency control component values J; I
with the aid of the Figure 7 graph, and an
then select the value of C2 on the ) )
Flg 14 Tone switch with skew adjustment via RV1
v+
v+
i [
s 2 18k s 7 %'l
L] e - L\ 11 -
c7 | ' ueser nput €8 ® oweser [T
In:jh - RN c>1oo°-F"_' ® 2 7 1
/I cz']- -[ca Out “ czl -tcs
; % /I /I 0 Dut
ov v+ | so0m ov
v+ '
T 16k T
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Sy €2
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Fig 18 Dual tone decoder with a single output Flg 16 Tone switch with 24% bandwidth
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OWER MOS DEVICES
THE WHY’S AND WHEREFORES

Power metal oxide semiconductor fechnology is yet another addifion to the
several fechnologies already well established in the power transisfor family.
This article by Brian Klemis discusses the advantages of power MOS
technology, in particular from the point of view of performance and cost.

Power MOStechnologydiffers
primarily intwo ways from bipolar-
MOS conduction control and unipolar
conduction.

The MOS structureimpliesthat the
driveterminal is electrically insulated
fromtherest of the device. Parasitic
capacitances are the only load that the
MOS represents for the driving circuit.
The lack of adrive currentofany
significantvalueiscertainly amajor
advantage. Tounderstand the extent of
this advantage, a practical case where
the powersupplyis the same forthe load
and for the driving circuitcanbe
considered. A typical case using
automotive electronicsisconsideredfor
100V, 5A rated devices. As Table Tand
Figure 1show, itis evidenthowasimple
drive configuration can, in some cases,
compensate for higherlosseson the
device itself, not to mention the driving
circuitsimplification. In practice, MOS
devices aredriven by avoltage source
giving 0V or +10V drive, which may even
have arelatively high (k?) internal
resistance.

Drive power is needed (apart from
leakages inthenArange) to charge and
discharge input parasitic capacitances
during the switching transition.

Inside the silicon chip of aMOS device
only majority carriersare usedfor
conduction. This hastwo major
consequences:

(1)Wheninthecharging state, thereisno
need to wait for minority carriers to
disappearorto fullyinvade a certain
silicon area. MOS devices are faster than
their bipolar counterparts, by atleast
one order of magnitude, because they do
notmake use of minority carriers for
conduction. Phenomenalike the storage
time (the minority carriers must
evacuate the base area) orthe dynamic
Vcesat (the minority carriers mustinvade
and settleinthe collector area) are

absorb power pulses, and this ability is
not reduced by ‘power focusing’
anywhereinthedie.Thereisno
secondary breakdown in MOS.

Anotherimportant consequence of
unipolar conduction is the absence of
‘conductivity modulation’. Inabipolar
device the carrierscan (inthe fully
saturated state) invade the collector
region, andsignificantly reduceits
resistivity. Thedrainregionisthick and
more resistive to sustain the voltage in
the off-state. When the device is turned
on, thisregionisresponsible forthe on-
state voltage drop (Vps(on) ). The higher
the voltage adeviceis builtfor,the more
theresistance of thedrainregion
contributes to the total on-state
resistance: Asarough indication, itcan
be said that:

WFordevices rated 60V or less, thedrain
resistivity isnot the prime factor
responsible forits on-state
characteristics.

EFordevicesrated 200V or more, drain
resistivity isthe major cause ofitson-
state characteristics.

As aresult, conductivity modulation
makes bipolar devices more efficient
(smaller chips and lower costs) than
MOS in the high voltage area. The higher
the voltage the more pronounced are the
effects of the lack of conductivity
modulation.

MOS of asimilar current capability,
versus power bipolars of the same
voltage capability, require similarsilicon
areainthe chip for the 60-100V range and
2to5times more silicon areainthe chip
forthe 200-500V range; they are hardly
competitive at 800V and above.

MOS technology is more sophisticated
than that of standard bipolar devices
because ofthe finer geometries and
more processing stepsinvolved with the

former. As aresult,asiliconchip ofthe
same areahasahigher costduetothe
higher equipment costs, the longer
processingtime (more operations) and
the lower productionyields.

A comparison based on cost-per-unit-
areaofsiliconisthe simplestto make,
butacomparison between the
performancesis much more accurate as
itrevealsthe advantagesin aspecific
application.

Inthe high voltage range of 800V and
above MOS is hardly competitive; the
chipwould have tobe enormousinsize
foranysignificantcurrent. For high
voltages the technology must be thatofa
conductivity modulationdevice.In
addition, the typical applications (motor
controls, high power convertors) imply
physical dimensions which are not
compatible with very high switching
speeds, as the parasitic elements such
as inductances and capacitances make
high frequencies impossible.

MOS and power bipolar are fairly
competitive in the 200-600V voltage
range. MOS allows lower switching
losses traded off with higher dc losses. A
reduced costof the driving circuittends
to compensate for the high cost of the
deviceitself. The higherthe switching
speed and the lower the maximum
voltage, the more competitive MOS
becomes.

Inthe lower voltage range of 60-100V,
MOS conductivity modulationis nota
problem. Thereis nosignificant
difference between the drive supply
voltage and the voltage applied to the
drain.But, unlike bipolar devices, the
drive power required by MOS transistors
is very small (the power gainisveryhigh)
andthereis negligible powerloss.
Hence MOS should certainly find their
strongholdinthisrange.

Table 1 Relative performances; Darlington; power MOS devices

completely absentin MOS devices. ETER TRA WER MOS

(2) Asthereis no ‘hgg’ to be increased R — NSISTOR DARLINGTON PO

witharise intemperature (hggisa

description of the minority carrier LRI L/ L/ L

behaviour), there is no possibility of a LU UL 5A s S

direct secondary breakdown (FBSOA Saturated gain 10 100 -

limitation) or of areverse (RBSOA Drive power required 0.5Ax12V =6W 50mAx12V =600mW Omw

limitation). Loses on the device at 5A 35W (Vg =0.7V) 75W (Vge =0.7V) 6W (Vgs =1.2V)
AMOS transistorissafely ableto

e e
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AERIALS, FEEDERS AND

Ken Williams
discusses the
significance of the
Voltage Standing
Wave Ratio of an
aerial system

ln recent years many myths have grown
up regarding the significance of the
voltage standing wave ratio (VSWR) of an
aerial system.

Herculean efforts are made to
approach the magical 1:1 ratio, with the
ability to show a low figure often the only
parameter considered in defining the
performance of an aerial system.

In contrast, twenty years ago few
amateurs even considered VSWR, and
even fewer possessed any means of
measuring it. The main considerations
were whether the aerial would load
easily, and if it would radiate an effective
signal.

Of course, it was realised that standing
waves on a coaxial feeder were not
desirable, but these were usually
checked by running a neon indicator
bulb along the side of the feeder, and if
the bulb didn’t strike, all was considered
well.

What, therefore, has caused this
revolution in opinion? Possibly two of
the main factors in this were the
popularity of VHF operation, and the
increasing use of solid-state power
amplifiers on the HF bands.

In earlier HF valve transmitting equip-
ment, the normal output circuit was the
PI tank, which was capable of matching
to a very wide range of impedances. The
impedance presented to the transmitter
was therefore of little importance, but
with the increasing popularity of VHF
operation, in which the normal output
circuit is a link coupling of fixed
impedance, the aerial now has to be
matched to the transmitter, for aerial
matching units were not, and are still not,
common practice.

This was further exacerbated by the
introduction of solid-state output stages
which performed very badly under
mismatch conditions, even to the point
where, in poorly designed circuits, they
could self destruct.

As high power solid-state output

‘stages became available and were

introduced on HF, this characteristic
became more evident, for the Pl tank
circuits disappeared in favour of a 50
ohm unbalanced output and, particularly
on the lower frequencies, an aerial may
exhibit a wide variation in impedance
across a single amateur band.

As a typical example, the author’s
Swan 100MX shows a reduction of 40% in
output power as the VSWR increases
from 1:1 to only 1.5:1. These factors and
possibly several others led to an increas-
ing awareness of the desirability of a low
VSWR on the aerial feeder, to the point
where it became obsessional, and con-
sequently a number of myths grew up.

What is VSWR?
Theory states that optimum power
transfer occurs when the characteristic

impedance of the source of a transmis-
sion is matched to that of the line and
also the load. In the ideal installation,
therefore, the 50 ohm output from the
transmitter should be connected to a 50
ohm feeder, which in turn is matched to
an aerial of 50 ohms characteristic
impedance.

In real life, however, such perfection is
rarely possible, for few aerials exhibit a
characterisic impedance of 50 ohms, and
this may vary across an amateur band.

A perfect match is therefore unlikely,
and this mismatch will cause a propor-
tion of the applied power to be reflected
back down the feeder. The reflected
power will then react with the forward
power to set up a standing wave pattern
along the feeder. This will vary the
current/voltage ratio and consequently,
the apparent feeder impedance. On
arriving back at the transmitter, the
resulting impedance mismatch will
result in the power again being sent
towards the aerial, etc.

A simple way of detecting and measur-
ing the amplitude of the standing waves
is to use an inexpensive relflectometer,
which compares the forward and
reflected voltages, and is calibrated to
indicate VSWR directly. Such meters are
very frequency-conscious but are
reasonably accurate at low VSWR values.

As the voltage is proportional to the
impedance, then on zero or very low loss
lines,the VSWR alsorepresents theratio
of the mismatched impedances.

It is important to realise that power is
not lost due to mismatch. All losses are
due to the ochmic and other losses in the
transmission line. Furthermore, almost
all power reaching the aerial is radiated,
if only because it has no other place to
go! The only losses within an aerial are
due to wire resistance and insulator
leakage - both of which should be
negligible.

Feeder losses

Feeder losses are due to two main
causes: dielectric and ohmic. The former
are a result of the materials and type of
construction of the cable. These losses
increase rapidly if any water or damp
finds its way into the cable. Losses also
increase rapidly with frequency,
typically increasing by 50% for each
doubling of frequency.

Ohmic losses are due to the electrical
resistance of the cable and are not likely
to vary substantially, unless there is
sufficient water ingress to cause corro-
sion inside plugs, joints, etc.

The quality of modern feeders is such
that, at HF, the losses over any reason-
able length are likely to be negligible,
even though the VSWR may be as high as
5:1. On VHF, however, the losses rise
rapidly and feeder length should be kept
to an absolute minimum.
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STANDING WAVES |

The ARRL Antenna Handbook shows
an excellent but simple method of
checking the losses on a piece of coaxial
cable. This only requires a source of RF
power at the frequency in use, and an
inexpensive VSWR meter.

The feeder to be checked is short-
circuited at one end and RF power is
applied via the VSWR meter at the other.
The VSWR is measured and the losses
determined from a graph (Figure 1). As a
ready rule of thumb, it will be seen that,
‘provided the VSWR is worse than 10:1,
cable losses will be less than 1dB, and for
most purposes fully serviceable. It
should be noted that this loss figure is
only valid for the test frequency.

Using this method several years ago,
the author determined the losses on an

old length of cellular coaxial cable to be °

over 6dB, when less than 1dB was
expected. This, it was surmised, was due
towateringress. The cable was replaced,
and the defective cable was thrown in
the corner of the shack, coincidentally
close to a radiator. The cable was
forgotten until a shack clearout some
twelve months later, when it was again
checked. This time the loss figure had
returned to specificatjon, and the cable
now has another lease of life, butto be on
the safe side, it is only used indoors.

A trap for the unwary .

It is generally considered that if'a low
VSWR can be obtained, the RF from the
transmitter is being efficiently transfer-
red to the aerial, butin arecentarticlein
Radio and Electronics World (Menda-
cious Meters, February 1987), it was
shown that a 6dB line loss could conceal
an aerial mismatch of 4:1 by indicating a
VSWR of only 1.35:1.

This is not quite as ridiculous as it may
seem, for it only corresponds to the loss
on 50ft of UR43 on the 70cm band, and a
4:1 mismatch can easily occur in home-
built UHF aerials.

At first sight, such a VSWR would seem

to indicate a reasonable transfer of
power from transmitter to aerial, but the
6dB line loss concealed an actual system
radiation efficiency of only 16%.

One VSWR - two impedances!

It was said earlier that the VSWR is a
direct measure of the ratio between two
impedances, thus a VSWR of 3:1
indicates that the value of one impe-
dance is three times that of the other. in
other words, if your meter indicates this
value and the transmitter output is 50
ohms, then the aerial is either 150 ohms
or 17 ohms. Furthermore, the load will no
longer be acting as pure resistance, but
also showing an additional inductive or
capacitive reactive component.

At this point, the design of the

transmitter output stage must come-

under scrutiny, forunder these circumst-
ances valve circuits act very differently
to transistors.

With valves, as the tank circuit is
brought to resonance, the load impe-
dance s transformed to a level of several
thousand ohms to match the anode
circuit impedance. Smali-load reactive
components, either capacitive or induc-
tive, are normally balanced out in the
tank resonating function.

Transistor output stages operate in a
completely different manner. The output
circuitis abroadband transformer, which
is designed tv match a 50 ohm load to the
much lower (in the order of 4 or 5 ohms)
transistor output impedance. Since this
transformation ratiois fixed, any reactive
component in the load impedance is
applied to the collector circuit. Certain
reactances at this point, especially
inductive, may give rise to parasitic
oscillation, with disastrous results,
unless suitable protection circuits have
been included.

Due to the very low output impedance
of the transistor output stage, it tends to
act more or less like a constant voltage
source. In other words, the RF output

voltage will tend to remain at a fixed level
regardless of load impedance. The
output power will therefore increase as
the load impedance decreases.

On first sight this may seem an
advantage, but it should be remembered
that although thermionic output stages
are naturally limited by the saturation
current of the valves, no such restriction
applies to solid-state, and under mis-
match conditions extremely high cur-
rents may be drawn. Unless adequate
protective circuitry is included, damage
may ensue.

If, still considering a3:1 VSWR, theload
impedance is 150 ohms, a valve PA will
usually match satisfactorily, but this
higher impedance will be reflected back
onto the transistors of a solid-state PA
and, providing no reactive effects inter-
vene, will merely reduce the output
power available.

- Toomuch reliance cannottherefore be

placed on VSWR measurements alone
for, as we have seen, they do not give the
complete picture. There are other
methods of determining the load impe-
dance which will be presented by the
aerial to the transmitter, of which
perhapsthe simplestand cheapestis the
noise bridge.

A comparison of the readings of VSWR
meter and noise bridge will give a far
better indication of the situation than the
VSWR meter alone. .

Aerial matching units

So far we have only considered direct
connection between the transmitter and
the aerial feeder. This is the normal
technique on VHF and UHF, but on HF it
is common practice to fit an aerial
matching unit (AMU). This unit is also
frequently called an aerial tuning unit
(ATU), but this is a misnomer for it does
not tune the aerial. Its sole purpose is to
match the 50 ohm resistive output of the
transmitter to the resistive and reactive
load presented by the aerial feeder.

4+ -150
2l Noise
VSWR =125 pridge
-solid line indic.t)lon
- _ 100 (Ohms
Fig 1 VSWRand noise % " ~dashed line
bridge plots of the author's =5
trap dipole (35ft high) L
across the B0 metre band
24 -50
154 25
3’5 36 37 3-8
Frequency MHz
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Fig 2 Graph for determining the loss on a coaxial line from VSWR measurement

Many commercial aerial matching
units are also fitted wth a VSWR meter.
This often gives rise to a misunderstan-
ding, for it is invariably fitted to the
transmitter side of the unit.

As adjustment of the AMU almost
invariably results in a 1:1 VSWR indica-
tion, users are tempted to believe that
they have ‘tuned out’ the VSWR on the
feeder. However, what they have really
done is to adjust a device (ie the AMU),
which transforms the reactive feeder

impedance to the resistive 50 ohms
required by the transmitter. The actual
VSWR on the feeder will vary very little
during the matching process.

Aerials and feeder VSWR

The radiation resistance of a half-wave
dipole is often quoted as about 70 ohms,
and as such would offeragood matchtoa
75 ohm feeder, and a passable match to
50 ohms. Why, therefore, should an AMU
be necessary?

1004
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Fig 3 Variation of radiation resistance with aerial height for a half wave dipole
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The fact is that 70 ohms is the value for
an aerial in free space, but as soon as
either other aerial elements (such as
directors or reflectors) come anywhere
near, or the aerial is within severai
wavelengths of ground, this may vary
considerably.

The radiation resistance of multi-
element beam aerials may fall as low as
five or ten ohms, but the design
invariably includes some form of match-
ing system to allow the feeder to ‘'see’ a
non-reactive 50 ohms.

With simple dipole aerials on VHF or
even the higher HF bands, normal aerial
heights are sufficient to minimise the
latter effect, but on 160 and 80 metres the
radiation resistance may drop as iow as
10 or 20 ohms respectively at a height of
35ft. The reason for this is that the
current in an aerial comes from two
sources, the first of which is the power
fed from the transmitter.

Some of this power, however, is
radiated vertically downwards to the
ground where it is reflected back to the
aerial and induces further power into the
wire. At some heights these will be in
phase, whilst at others they will tend to
cancel. A higher current means that the
radiation resistance is effectively
decreased, whilst-a lower current results
in the converse.

Aerials longer than a half wavelength
exhibit a higher radiation resistance,
which must be allowed for when using
coaxial feeder. Matching devices usually
take the form of ferrite transformers, or
quarter wave matching sections.

Dipole aerials are inherently balanced
devices, but coaxial feeder is not. It is
therefore desirable to include some
form of balun between the dipole and
feeder. Most commonly this is a ferrite
cored device, such as may be obtained
quite easily from amateur radio ‘empor-
iums’. Many amateurs, however, believe
that an even more effective design
comprises merely a coil of half a dozen
turns of the feeder cable, six inches in
diameter, bound tightly together.

As it comes away from the aerial, the
feeder is obviously in a strong RF field,
and consequently the outer screening
may well suffer induced currents. These
will upset the VSWR of the line, and also
cause the line to radiate. This in turn may
upset the radiation pattern of the aerial
and also, by bringing the RF field closer
to the house, exacerbate any interfer-
ence to domestic electronic equipment.

The degree of coupling between the
aerial and the feeder depends on their
relative positions. If the feeder is led
away at right angles to the aerial, the
fields from the two halves of the aerial
tend to cancel, and therefore the pick-up
is minimised. As there is a practical limit
to how far the feeder can be run at right
angles to the aerial, it is normally
recommended that the distance should
be at least one quarter of a wavelength.
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Summary

Many people go to great lengths to
attain a very low VSWR. Whether this
objective is necessary or not depends
very much on the design of the station.

On HF, feeder losses are likely to be

negligible even with a high VSWR, but in
such circumstances, without an AMU,
difficulties may arise in obtaining suffi-
cient output from the transmitter. With
solid-state PAs, damage may be caused if
there is a high reactive component on
the feeder.
. If an AMU is in use, provided that it
gives an accurate match between feed
line and transmitter, any moderate (ie
under 5:1) VSWR on the feeder is unlikely
to make any noticeable difference to the
strength of the transmitted signal. On
VHF, due to not using AMUs and the high
feeder losses, every effort should be
made to keep VSWR to a minimum.

An aerial radiates virtually all the
power supplied to it. A resonant dipole
with 1.1:1 VSWR will not radiate a
noticeably different signal strength from
a similar, slightly off-resonance aerial
with a 4:1 VSWR.

VSWR measurements are only one
indication of the conditions in the aerial
circuit. Correlation with measurements
from a noise bridge gives a far better
picture of the true situation. o)

Fig 4 A simple coaxial balon
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Carbon Film resistors V4aW 5% E24 series 0.51R to 10MO........ 1p
100 off per value ~ 75p, even hundreds per value totalling 1
Metal Film resistors YaW 10R to 1MO 5% E12 series - 2p, 1% E2
Mixed metal/carbon film resistors 2W E24 series 1RO to 10MO..
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms .
Linear Carbon pre-sets 100mW and Y4W 100R to 4M7 E6 8eries................ccecvvevenn. 7p
Ministure polysster ors 280V working for vertical

.01, .015, .022, .033, .047, .068-4p. 0.1-5p. 0.15, 0.22-6p. 0.33, 0.47-8p

Mylar ) capacitors 100V working E12 series vertical

1000p to 8200p — 3p. .01 to .068 — 4p. 0.1 - 5p. 0.12, 0.15, 0.22-6p. 0.47/50V-8p
Subminiature ceramic piate capacitors 100V wkg vertical mountings. E

serles
2% 1.8 pf to 47 pf—3p. 2% 56 pf to 330 pf - 4p. 10% 390P ~4700p .......ccrvesreercrrrarnnrae
Disc/plate ceramics 50V E12 series 1PO to 1000P, E6 Series 1500P to 47000P .. 2p

Polystyrene capacitors 83V working E12 series long axial wires

10 pf to 820 pf - 3p. 1000 pf to 10,000 pf - 4p. 12,000 pf 5p

741 Op Amp - 20p. 555 Timer 22p

cmos 4001 - 20p. 4011 - 22p. 4017 40p

ALUMINIUM ELECTROLYTICS (Mfde/Volits)

1/50, 2.2/50, 4.7/50, 10/25, 10/50 5p

22/16, 22/25, 22/50, 47/16, 47/25, 47/50 6p

100/16, 100/25 7p; 100/50 12p; 100/100 14p

220/16 8p; 220/25, 220/50 10p; 470/16, 470/25 11p
70p

1000/25 25p; 1000/35, 2200/25 35p; 4700/25

tantalum bead ics (Mida/Volts)
0.1/35, 0.22/35, 0.47/35, 1.0/35,3.3/16,4.7/16
2.2/35,4,7/25, 4.7/35,6.8/16 15p; 10/16, 22/6
33/10, 47/6, 22/16 30p; 47/10 35p; 47/16 60p; 47/35

DIODES (piviamps)|

75/26mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OA91..........
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A S1M1 5p. 100/1A bridge.
400/1A 1N4004 5p. 1250/1A BY 127 10p. 30/45mA OA91 6p. 30/15A OA4
Zener diodes E24 series 3V3 to 33V 400 mW - 8p. 1 watt..................
Battery snaps for PP3 - 6p for PP9 p
L.E.D's 3mm. & 5m.m. Red, Green, Yellow-10p. Grommets 3mm - 1'%p, Smm ..... 2p
Red. flashing L.E.D.'s require 5V supply only 30p
Mains indicator neons with 220K resistor
20mm fuses 100mA to 5A Q/blow 5p. A/surge 8p. Holders pc or chassis.............. S5p
High speed pc drills 0.8, 1.0, 1.3, 1.5, 2.0m - 25p. Machines 12V dc ......... ..£6.
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs .
AA/HP7 Nicad rechargeable celis 80p each. Universal charger unit... ..£6.
Glass reed switches wih single pole make contacts - 8p. Magnets....................
TRANSISTORS

BC547/8/9-8p, BC557/8/9-8p, BC182L/4L-10p, BC183,183L-10p, BC212,212L-10p,
BC337,337L-12p, BC727/737-12p, BD135/6/7/8/9-25p, BCY70-15p, BFY50,52-20p,
BFX88-15p,2N3055-50p, T1P32,32-30p, TtP41,42-40p, BU208A-£1.20, BF195,197-12p
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free.
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TX = 3 RTTY/CW/ASCIl TRANSCEIVE
The high performance, low cost system

Sllit-screen, type-ahead operation, receive screen unwrap, 24
large memories, clock, review store, callsign capture, RTTY
auto CR/LF, CW software filtering and much more. Uses
interface or TU. BBC-B/Master and CBM634 tape £20, disc £22.
SPECTRUM tape £35 inc adapter board. For VIC20 we have

our RTTY/CW transceive program. Tape £20 ]

RX - 4 RTTY/CW/SSTW/AMTOR RECEIVE

This is stil a best-selling program and it's easy to see why.
Superb performance on 4 modes, switch modes at a keypress to
catch all the action. Text and picture store with dump to screen,
printer or tape/disc. An essential piece of software for trawling
the bands. Uses interface. BBC-B/Master, CBM684 tape £25, disc
£27. VIC20 tape £25. SPECTRUM tape £40 inc adapter board.
The SPECTRUM software-only version (input to EAR socket) is
still available £25. TIFI INTERFACE Perfect for TX3 and RX4, it
has 2-stage RTTY and CW filters and computer noise reduction
for excellent reception. Transmit outputs for MIC, PTT and
KEY. Kit £15 (assembled PCB + cables, connectors) or
ready-made £25, boxed with all connections. Extra MIC leads
for extra rigs £3 each. State rig(s). WORLD AND UK/EUROPE
MAP LOCATOR Maps, great circles, distances, bearings,
contest scores. Lat/long, locators, NGR, hundreds of
placenames. BBC-B/Master, ELECTRON ONLY. Tape £10.
MORSE TUTOR £6, LOGBOOK £8, RAE MATHS £9 for BBC,
SPECTRUM, ELECTRON, CBM#64, VIC20. All BBC and CBM64
programs are available on DISC at £2 extra. Prices include VAT
and p&p, 1st Class inland, airmail overseas, normally by return.
Eire, Cl, BFPO deduct 13%.
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Prices below normal trade. Some 10 quantity rate. Send
18p SAE or label for free catalogue. ovansaas 2 rerLy courons)

Millions of components: thousands of different lines

Rechargeable Nickel Cadmium batteries (ex unused
equipment) AA(HP7) 1.25 volt 500 mA .................cue... Set of four £2
ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A.....79p. 10-£5
LED illuminates Red, Green or Yellow depending upon
polarity/current. 5 x 2%2mm Face
.......................................................... 25p or 100 for £23 or 1000 for £200
10,000 Resistors. ¥5 to 2 watt. 1Q to 22meg. %% to 10% NOT a
jumbled mass, but ready sorted into values
................................................................. £25 collected £29 Mail Order
5mm Red Flashing LED ........cccccoovvvnirnnennrnicncenee 25p or 10 for £2.25
Watch/Calculator/Lighter etc Mercury Batteries Made by
Ray-O-VAC 10 mixed popular sizes £1.50, 50 for £5.00
IN4004 or IN4DO6 Diodes.........c..covvveeeeeeunrenieiraceeneensnen 300 for £6.50
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers,
35p/36p/40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34

Plessey SL403 3 Watt amp, From Bankrupt source, hence sold

asuntested.......ccooovvvnininiii 4 for 60p or 10 for £1.20p
5mm LED, clear, lighting hyperbright (600mcd), red up to 200
times brighter (gives beam of light) .......... 25p, 100/£20, 1000/£150

Mullard 5Smm LED, 40 red, 30 green, 30 yellow = 100 mixed ....... £7
‘HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc)
marked 35p retail, 100 mixed packs for £11.
Modern silver/black/aluminium, etc knobs 50 mixed, £6 (sent as
10 sets of 4 + 5 sets of 2 - 15 different type/sizes).

SEND PAYMENT PLUS 18p SAE
Postal orders/cash — prompt dispatch.
Cheques require 9 days from banking to clear.

Cheques drawn on Barclay’s Bank not accepted.
Prices you would not believe before inflation!

BRIAN J REED
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KEN MICHAELSON G3RGD ASSESSES LOWE'S HF125 RECEIVER

t was with great interest that | opened
the box containing the latest offering
- from Lowe Electronics Ltd. It contained a
receiver intended to provide down-to-
earth reception at a down-to-earth price.
Nevertheless, it includes all the essen-
tial requirements for the discriminating
short wave listener. There are a number
of units at present on the market which
have, to my mind, too many facilities
available.

| am of the opinion that a large number
of owners of the ‘all singing all dancing’
type of receiver do not take full
advantage of these conveniences. |
wonder what, for instance one does with
100 memories. | know that someone will
write in saying that he/she uses all of
them and could do with more, but as far
as | am concerned, | have a general
coverage receiver which has 32 memor-
ies and a transceiver which has 8. The
HF125 has 30, which | would consider to
be about right. )

However, | digress. The HF125 is quite
a small unit measuring only 255mm’(10in)
wide by 90mm (3.5in) high by 179mm (7in)
deep. The unit | had for review had all the
options on it, and weighed approx-
imately 2.5kg (5.51bs). The case is of steel,
split horizontally, and is finished with a
crackle finish paint. The front panel,
though, is divided horizontally, the top
half being black, the colour dropping at
the right hand side to accommodate the
tuning control. This top half is taken up
with, at the left, the S meter, then the
function rotary switch controlling ‘CW’,
“LSB', ‘USB’, ‘AM’, ‘AMS (synchronous)’
and ‘FM’, and the frequency display area.

The backlit LCD is large enough to
satisfy the most critical, being approx-
imately 7mm (0.5in) high. It is a five digit
display showing the received frequency
to the nearest kilohertz. | noted that
frequencies above 1600kHz are shown
with a decimal point separating MHz and
kHz, but those below this figure are
shown directly. On the right of the HF125
below the logo, is the tuning knob with a
finger depression.

On the lower half of the front panel is
the phone socket, accepting a standard
.25in plug.

Either mono or stereo headphones
may be used, but the stereo type function
as mono, and the internal speaker is
automatically disconnected when the
headphone plug is inserted. Next comes
the gain control into which is built the
on/off switch. This is followed by the

This is foIIoWea by the rotary tone

control which operates very usefully: the

central position, with the indicator
vertical, gives a flat response; turning
anticlockwise gives a treble cut; and the
opposite direction gives a bass cut. |
found this most helpful in cutting out
interference from adjoining
SSB transmissions, particularly when
listening on 7MHz in the evening.

In the same line as the previous two
controls are five push buttons, four of
which have several functions. They are
memory select, RF attenuation/restore,
filter select/recall, MHz down/store and
MHz up/store.

The back panel has a number of
facilities available for the user. On the
left hand side is a 3.5mm socket for the
K125 remote keypad, by which frequen-
cies can be entered directly, and a
normal 50 ohm S0239 socket for the
antenna. To the right of this is a switch
controlling the active antenna, the
circuitry of which is fitted inside the unit.
This is intended to be used with the
collapsible whip supplied. The end of
this whip has a PL259 plug fitted so that it
can be connected to the socket.

There are the two connections for a
long wire antenna (it is given as 600 ohm),
and further to the right is a preset
potentiometer for adjusting the level of
squelch (this pot is only present if the

The HF125 gen_era_/ coverage rec iver and K125 Genie Keypad

D125 detector option is fitted). Thereisa
3.5mm socket for ataperecorder givinga
fixed output of approximately 100mV,
independent of the setting of either the
volume or tone controls. The level is
sufficient to drive most tape recorders
and, in fact, provided enough signal for
either my PK232 decoder or the FAX-1
facsimile decoder.

The last two sockets are the 3.5mm
socket for an external speaker (which
cuts off the internal one), and the 2.1mm
power socket for the 12 volts input. A
regulated dc supply unit is supplied with
the receiver, the mains side of which
accepts the normatl 240 volts ac. The
active antenna and the whip are part of
the P125 portable option, the other part
consisting of a trickle charger and an
assembly of eight 1.5 volt NiCad cells.

The trickle charger board also con-
tains the active antenna components and
is mounted vertically on the main PCB
with plugs and flying leads, as are the
other two options, the K125 Genie
Keypad and the D125 Detector Unit. The
NiCad cells are automatically placed on
charge whenever the 12 volt power plug
is inserted into the receiver. The printed
circuit board itself is beautifully made,
having all the component values and
positions silk screen printed oniit. Ali the
components are tidily positioned, and
the board is a pleasure to examine. ltisa
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HF125 USER REVIEW.

tribute to the designer, John Thorpe, that
he managed to get so many facilities into
such asmall space without any
appearance of overcrowding.

The HF125is a,dual conversion
superheterodynereceiver,using up-
conversionto ahigh frequency first {F of
45MHz and asecond |F of 455kHz which
feeds the selectivity filters, of which
there are four. The receiver uses a multi-
elementtype of filter in this position,
giving achoice of 2.5kHz, 4kHz, 7kHz and
10kHz bandwidth. The whole operation
of thereceiveris controlledbya
dedicated microprocessor system,
which takesitsinstructions from the
front panel controls and sends the
information to the receiver control
register and the PLL (phase locked loop)
system.

Filters suitable for the band being used
areautomatically selected whenever the
receiver mode is changed; 7kHz for AM,
4kHz for AMS and 2.5kHz for USB, LSB
and CW.The ‘Filter Select’ button allows
the user to override the automatically
selected filter and use the one of his/her
choiceincluding the fourth filter of
10kHz. There is a fifth 400Hz filter
available whichcanonlybe usedinthe
CWmode, and which proved,
incidentally, to be very useful under
certain listening conditions.

The manual quotes a sensitivity of
<0.3uV for 10dB S/N inthe SSB mode and
<0.7uV for 10dB S/N at 70% modulationin
the AMmode. | did notmake laboratory
measurements to prove ordisprove
these figures, but as far as | was
concerned, | had all the sensitivity that |
neededin usethroughoutthe frequency
range.

| have already mentioned the five
buttons on the front panel. These control
the operation of the receiver, and any
owner would be well advised toread the
user manual very carefully to take full
advantage of the facilities offered. | must
make acomment here about the manual.

HF125 back panel showing aerial and accessory. sockets

Althoughthere are only 24 pagesitis
crammed with useful information,
commencingwith adiscussion on aerials
and earths under the title ‘getting
started’ through to the receiver
specification and three pages of circuit
diagrams.The printingis clearand Lowe
Electronics Ltd are,in my view, to be
congratulated onits presentation.

Butto continue, there are thirty
memories available intwo groups of
fifteencalled 01to 15and A.01 to A.15.
These only store the frequency desired,
notthe mode, so thatwhen storing, say
Radio2and aRTTY station, one has to
rotate the mode control from AM to USB,
(or LSBifyouwish)when recalling either
one or other of the two choices. | donot
thinkit necessary to give exact details of
how to store afrequencyinany of the
memory channels as full and precise
instructions for this are givenin the user
manual.

The samereally applies to the
operation of the other four buttons.
However, | willcomment on the clever
way inwhichthe displays are altered. If1
wished to seewhatfilterwasinuseor
whether the attenuator was in circuit
during the operation of the HF125, it was
only necessary forme to press ‘RF
ATTEN' and either ‘off’ or ‘attn’ would be
displayed in place of the frequency for
three seconds, after which time the
displayreverted to the frequency
originally tuned. In orderto change from
either ‘off' to ‘attn’ or the other way
round, all | had to do was to press the
button twice and the instructions were
altered.

The same procedure applied to the
fitter change by pressing ‘filter select’.
Really, thisisan ingenious use of the
microprocessor. The last two buttonson
theright enabled me to change the
frequencyup ordown by 1IMHz steps ata
time, (see the lettering on the top of the
buttonsin the photograph), or by
pressing both of them, to store any

frequencyin one of the memory
channels. This was aided by the optional
K125 Genie keypad supplied with the
review unit. With the keypad | could
enter any frequency within the range of
the receiver instantly.

I have used this receiver almost
constantly during the pastmonth or so,
and, after having become used to the
method of tuning and the button
controls, | likeit. | spentalotof time on 80
metres both inthe phonesectionand
where my main interestlies (Amtor). |
copied anumber of Packet stationson
the 14MHz band and connected up my
FAX decoder to copy the meteo
broadcasts on anumber of frequencies
between about3MHz and 10MHz.

Allthis was performed with no trouble
atall and nosignificantdriftwas
experienced during the reception of
commercial RTTY or FAXmeteo
broadcasts. | did miss one or two
facilities available onmy own Icom R71E,
butthe comparison is notvalid as the
pricedifferenceis too great.On
occasions | wished for greater selectivity
and brought my Datong FL2 filterinto
circuit, curing any problem of
interference. Thereceiver performed
verywell whenreceiving shortwave
broadcast stations, and | copied RNB
Brasiliaon 15.2656MHz in the early
evening. A number of stations were
copied onthe 31 metre band during the
evening, all of whichwereof listenable
quality.

During alistening period between
about 0900 and 1200UTC Radio Pakistan
was copied on 17.660MHz atabout
1030UTC, and anumber of interesting
stations ataround 21.550MHz between
1300 and 1400UTC. Coming to the
amateur bands, 21MHz was not very busy
duringthe time that | was listening, but
the 14MHz band was very much alive with
Packet transmissions, Amtor and RTTY
together with the usual number of
amateur phone stations further up the
band. | moved up to the CB band on
27MHz and used the FM option. Not all
the stations were using FM atthe time
that| was listening so | had to make
judicious use of the mode switch. The
action of switching to the FM mode
bringsin the squelch circuit, the level of
which is set with the aid of asmall
screwdriver throughaholeintherear
panel labelled ‘FM Squelch Level’.Very
cunningly, the operation of the squelch
can bebypassed by pressing the ‘Filter
Select’ button when inthe FM mode.
Whenthisisdone, either theword ‘off’ or
the letters ‘SQL' appearinthe display
areafor the usual three seconds, after
which the frequencyreadingis restored.
Incidentally, the antennaused for
reception was my normal 80 metre
dipole, ashortened one with the ends
drooped down, and tuned through the
KW107 ATU.

Whenreceiving commercial AM
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broadcast stations, the use of the
synchronous AM position on the mode
switch allied to careful tuning, resulted
in far better reception thanwould have
been possible with normal AM detection.
Itshould be noted, however, thatthe
receiver will only tune 4kHz in either
direction when inthe AMS mode, sol
usually tuned in my stationin the normal
AM mode and then switched to AMS to
do the final tuning. | used the unit
portable,inasmuch as | tookitoutinthe
car and used the whip antenna with the
active partswitchedin.

| achieved some very impressive
results, primarily, | think, because of the
fact that | was away from the shocking
amount of electrical interference which
plagues me atthis QTH. Allinall, thisisa
veryimpressive receiver bearing inmind
the cost, andin my opinion, represents
extremely good value for money. | have,
however, one complaint. The tuning
knobonthe review sethad afairamount
of play in the shaftand the knob itself was
off centre. Furthermore, | considered
that the actual movementwas too free. |
should have liked alittle more frictionin
the shaft, and would hope that normally
the tuning knob would be fitted so thatit
revolved centrally when it was turned.
This control, after all, is the essence of
the pleasure in operating.

The second pointis asuggestion. What
aboutfitting a carrying handleonone
side of the set, forwhenitis takenouton
portable operations? | found myself
carryingthesetinmyarms like ababy to

HF 125 optional accessories and handbook

wherever | wanted to placeit! Butthese
are only carping comments bearingin
mind the overall quality of the set, and
Lowe Electronics Ltd and John Thorpe
are to be congratulated for having
manufactured acommunications
receiver atapricewhichisinreasonable
bounds, the sethaving aperformance
equal to many imported units costing at
leasttwice as much. itshould prove an
excellentchoice for any short wave
listener who likes to listen to commercial

broadcasts. .

The basic price of the HF125is£375
including VAT, and the options, of which
there are four, the K125 Genie keypad,
the D125 detector unit, the P125 portabie
option and the S125 external
loudspeaker, average between£60 and
£70 each. Thanks are due to Lowe

' Electronics Ltd, Chesterfield Road,
Matlock, Derbyshire DE45LE, (tel: (0629)
2817,2430, 4057, 4995) for the loan of the
HF125for the purpose of thisreview.

HF 125 Biock diagram
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HOT LINE DATA BASE
©

+The ORIGINAL FREE OF CHARGE dial u data?}
Obase Buy, browse or place YOUR OWN AD fore
sgoods or services to sell. 1000’s of stock items, ®
spares and one off bargains. Updated daily. o
ON LINE NOW. CCITT, 8 bit word, no parity.
For 300 baud modems call 01-679 1888 .
For 1200-75 baud modems call01-679 6183 .

FREE ,*Your monitor from its computer!! For:

only £29.95 it becomes a SUPERB
HIGH QUAUTY « COLOUR « TV SET

The fabulous TELEBOX an INVALUABLE MUST forthe owneroF
ANY video monitor with a composite input, colour or monochrome
Made by a major UK Ca as a TOP QUALITY, stand alone UHF
tuner and costing OVER £75 to manufacture, this opportunity to
ive your monitor a DUAL FUNCTION must not be missed' The
ELEBOX consists of a compact, stylish two tone charcoal

moulded case, containing ALL electronics tuner, power supply etc |

to simply plug in and conven'ﬁur reviously dedicated computer ,

fordriving an external speaker, PLUS an auxnlnaryoulgul forsuperb
uality television sound via your headphones or HiI Fl system etc
her features include. Compact dimensions of only 15.75 w x
7.5" d x 3.5” h latest technology, BRITISH manutacture, 1ully
tuneable7 channelpush buttontuner, Auto AGC circuit, SAW filter,
LED status indicator, fully isolated 240v AC power supply for total

safety, Mains ON-OFF switch etc. Many other uses

LIMITED QUANTITY- DON'T MISS THIS OFFER!!!

vidéo monitors. Supplied BRAND NEW with full instructions and 2 YEAR
warranty. POst and packing £3.50 *When used with colour crt

COLOUR & MONOCHROME
MONITOR SPECIALS

‘SYSTEM ALPHA' 14" COLOUR MULT! INPUT MONITOR
Made by the famous REDIFFUSION Co. for their own professional computer
system this monitor has all the features to suit your immediate and future
requirements Two video inputs RGB and PAL Composite Videg, allow direct
connection to BBC/IBM and most other makes of micro computers or VCR's,
including our very own TELEBOX An internal speaker and audio amp may be
connected to computer or VCR for superior sound quahty. Many other 'ealures
PIL tube, Matchln% BBC case colour, Major controls on front panel Separate
Contrast and Brightness - even in RGB mode Separate Colour and audio
controls for Composne Video input, BNC plug tor composite input, 15 way ‘D'
plug for RGB input, moduiar construction etc
This Must Be ONE OF TH VEARS BEST BUYS. PC USE

Supplied 8RAND NEW and BOXED complete with DATA and 90 day
?uafamee ONLY £148.00 as above OR IBM PC Version €185.00

5 Day'D skt €1.00, BNC skt 75p BBC intertace cable £5.50
DECCA 80 18" COLOUR monitor. RGB input.
Little or hardly used manufacturers surplus enables us to offer this sPecml
converted DECCA RGB Colour Video TV Mondtor at a super low price of only
£98.00, a price for a colour monitor as yet unheard of' Our own intertace,
safelé modification_and special 16’ high defintion PIL tube, coupled with the

A 80 series TV chassis give 80 column defintion and quality found only

on monitors costing 3 TIMES OUR PRICE. The quality for the price has to be
seen to be believed! Supphed 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 degaussing circuit, attractive
TEAK CASE, compact dimensions only 52em W x 34 H x 24 D, day

varantee Aithough used units are supplied in EXCELLENT condltlon

NLY £99.00 + Carriage.
DECCA 80, 18" COLOUR monitor. Composite video input Same as above
model but fitted with Composite Video uogul and audio amp for COMPUTER,
VCR or AUDIO VISUAL use. ONLY €99
REDIFFUSION MARK 3, 20" COLOUR monltor Fitted with standard 75 ohm

mposite video input and sound amp This large screen colour display s ideal

ior CHOOLS, SHOPDS, DISCO'S CLUBS and other AUDIO VISUAL applr
cations Supplied in AS NEW or little used condition ONLY €145.00 + Carr.

BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors.
All units are fully cased and set for 240v standard working with composite video
mputs Units are pre tested and set up for up to 80 column use. Even when
MINOR screen bumns exist - normal data displays are unaffected 30 day
uarantee.
2" KGM 320-1 B/W bandwidth input, w1l| dxsplay up 10 132 x 25 hines €32.95
12" GREEN SCREEN version of KGM 1. Only £39.95
9" KGM 324 GREEN SCREEN fully cased very compact unit Only €49.00

Carriage and insurance on all monitors £10.00
) Ty

)

GOULD OF443 enclosed, compact switch mode supply with DC regulated
outputs of +5v @ 55a, +12v @ 05a, —12v @ 0.1a and —23v @ 0.02a Dim 18 x

11 x 6 cm. 110 or 240v input. BRAND NEW onty €16.95

GOULD G6-40A 5v 40 amp switch mode supply NEW €130.00

AC-DC Linear PSU tor DISK drive and SYSTEM applications. Constructed on a
rugged ALLOY chassis to connnuously supply tully regulated DC outputs of +5v
@ 3 amps. —5v @ 0.6 am é)s and +24v @ 5 amps. Short circurt and overvoltage
protecled 100 or 240v AC input. DIM 28 x 125 x 7 cm NEW £49.94

Carriage on ah PSU's £3 00

{ONLY £29.95 OR £24.95 if purchased with ANY of our |

Manufacturers BRAND NEW surplus
DEC LA34 Uncoded keyboard with 67 quality gold piated 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 Micra, Single 5v rail, tult ASCII

coded character set with 31 tunction keys, numerc keypad, cursor pad
and 9600 baud SERIAL TTL ASCII OUTPUTY Less than haif price
Only €89.00 with data Carriage on Keyboards £3.50

OST OVER £1400

Professional Business System

A cancelied export order and months of negotiation enabies us to ofter this professional

PC, CPM system, recently on sale at OVER €1400, at a SCOOP price just over the cost of
W the two internal disk dnves! Or less than the price of a dumb terminal!
Not a toy, the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR
PC2000 comprises a modern styhshthree prece system with ALL the necessities for the
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER. Used with
the THOUSANDS of proven, tested and available CPM software packages such as
WORDSTAR, FAST, DBASE2 efc, the PC2000 specification, at our prices, CANNOT

BE BEATEN!"

The central processor phinth contains the 84K, ZBOA processor, DUAL TEAC 55F 5%

Doubie sided 40/80 track disk drives (1Mb per dnve), PSU, 4K of memory mapped screen RAM, disk controller, RS232,

CENTRONICS and system expansion ports, and if that's not enough a ready to plug into STANDARD 8 * DRIVE portforupto FOUR
8" disk drives, either in double density or IBM format The ultra slim 92 key, getachable keyboard features 32 user definable keys,
numeric keypad and text editing keys, even its own integral microprocessor which allows the main ZBOA to devote ALL its ime to
USER programs, eliminating“lost character’ probiems found on other machines The attractive, detachable 12" monitor combines
a green, antrglare etched screen, with full swivel and tilt movement for maximum user comtort Supplied BRAND NEW with CPM
2.2 user manuals and full 90 day guarantee. Full data sheet and info on request

monitor into a HIGH QUALI LOUR* SET gwing a real
benetit to ALL the tamily! Don't worry if your monitor goesn'l have | PC2000 System PC2000 Business ngs(em with CPM
sound- THE TELEBOX even has an integral 4 watt audio amplifier | with CPM Etc. and 'Ready to Run' FAST Sales and

SURPLUS SPECIALS ON

'PRES TEL - VIEWDATA - T

l

PLESSEY VUTEL, ultra compact uml sll%h!ly Iar&er
than a lelephone teatures

TELEPHONE (tone dal) wllh 5 CRT monitor and
integral modem etc for direct connection to PRESTEL,
VIEWDATA etc Designed to sell to the EXECUTIVE at
over £600" Our price BRAND NEW AND BOXED at
only €99.00

| DECCAFAX VP1 complete Professional PRESTEL

system in siimine desk top umit containing Modem
Numenc keépad. CPU. PSU etc Connects direct to
standard RGB colour monitor Many_other features
include. Printer output. Full ke Kboard input, Cassette
port etc BRAND NEW with DATA A FRACTION OF
COSTonly €55.00

ALPHATANTEL Very compact urit with integral FULL
ALPHA NUMERIC keyboard. Just add a domestic TV
recewer and you have a superb PRESTEL system and
via PRESTEL the cheapest TELEX service to be
found" Many features CENTRONICS Printer output,
Memory diallin: elc Supphed complete with data and
DY mod tor or Composite video outputs AS
NEW only €1 25

Post and packing on all PRESTEL units £8 50

[ EX-STOCK INTEGRATED CIRCUITS

|

4164 200 ns D RAMS 9 for £11 4116 ns
€1.50 2112 €10.00 2114 €250 2102 £200
6116 £250 EPROMS 2716 £4.50 2732 £3.00
2764 £4.95 27128 £5.50 6800 £2.50 6821 €1
68A09 £8 6BB0O9 £10 B08B5A £5.50 BO8B6 £15
8088 £8 NEC765 €8 WD2793 £28 8202A

£22 8251 £7 8748 £15 Z80OA DART 1650
Z80OA CPU £200 Thousands of IC's EX STOCK
send SAE for hst.

Japanese 5'« half height, 80 track double sided disk
drives by TEAC, CANON, TOSHIBA etc
Sold as NEW with 90 day guarantee ONLY €85.00
TEC FB-503 Double sided HH 40 TRK NEW £€75.00
SUGART SAA00 SS FH 35 TRK £55.00
SIEMENS FDD100 SS FH 40 TRK €65.00
carnage on 5% dnves £5.50
Brand NEW metal 5'a DISK CASES with internal PSU.
DSKC1 for2 HH or 1 FH drive €29.95 +pp £4.00
DSKC 2 for 1 HH dnve €22.95 +pp £3 50
DKSC 3 As DSK1 LESS PSU £12.95 +pp£2 50
DSKC 4 As DSK2 LESS PSU €10.95 +pp £2 00
8" IBM format TESTED EX EQUIPMENT.
801 SS €175.00 +pp£8 50
51 0S €250.00 +pp£8.50
TWIN SHUGARTS851's2 Mbtotal capacity insmart case,
complete with PSU etc £595.00
MngUBISHI M2894-838" DS 1 Mbequiv. to SHUGART
AB50R. BRAND NEW at£275.00 +pp£8.50
DVSAN 8" Alignment disk £29.00 + pp£1.00
Various disk dnve PSU's Ex Stock SEE PSU section.
HARD DISK DRIVES
DRE/DIABLO Senes 30 2.5 Mb front load £525.00
Exchangeabie versnon £295.00, ME3029 PSU £95.00
DIABLO 44/DREA4OOOA, B 5+5 Mb from £750.00
CDC HAWK 5 +5 Mb€795 00. CDC 9782 80 MbRMO3
€2500.00.
PERTEC D3422 545 Mb £495.00
RODIME 5% Winchesters ex-stock from €150 CALL
Clearance items - Soid as seen- No guarantee.
ICL 2314 BRAND NEW 14" Mb Removable pack hard
disk drive, cost over £2000 with data  ONLY%99.00
BASF 8172 8 23Mb Winchesters £199.00
Unless stated all drives are returbished with 90 dar
guarantee Many other drives and spares in stock - cali
sales office tor detais

Purchase ledger, supports up to
9000 Accounts, VAT etc
COST OVER £1700

y £499

Carriage § | surance

's OF

OMPUTER WAREHOQUSE :::4%

C 2000 Wordprocessor System
wuth CPM and TEC FP25 daisywheel
printer

only £799

Join the communications revolution with our super
| range of DATA MODEMS, pnces and spectfications
| tosuit all apphcations and budgets
BRAND NEW State of the art products
DACOM DSL2123 Mult standard 300 300, 1200-75
Auto answer etc. £268.
DACOM DSL2123AQ Auto dial, smart modem with
muiti standard AUTO SPEED detect and data buffer
with flow control etc. £365.00
DACOM DSL2123GT The CREAM of the intelligent
modems, auto dial auto cail index buffer
| etc et €498.00
Steebeck SB1212 V22 1200 baud FULL DUPLEX
nc Or async optionatl auto dial £465.00
‘I’Y ANSDATA 307A Acoustic coupler 300 baud full
duplex, onginate only, RS232 interface £49.00

Ex BRITISH TELECOM full spec. CCITT, rui;gedised
bargain ofters Sold TESTED with data Will work on
an M|CRO or system with RS232 interface.

3 13A 300 baud umnit, only 2 high tits under
&hone CALL mode only €45.00_

ODEM 20-1. 75- ‘200 baud Compact umit for use
as subscriber end to PRESTEL, TELECOM GOLD,
MICRONET etc. €39.95 +pp £6.50
MODEM 20-2 1200-75 baud Same as 20-1 but for
computer end £€85,00 +pp £6 50
DATEL 2412. Made by SE Labs for BT this two part
unit 1s tor synchronous data links at 1200 or 2400
baud using £780/3780 protocol etc Many teatures
include 2 or 4 wire working, self test, auto answer etc
COST OVER €800. Our price ONLY €199 +pp £8.00
DATEL 4800, RACAL MPS4800 baud modem EX
BT good working order, ONLY £295.00 +pp £8.00

SPECIAL OFFER

MODEM TG2393. Ex BT, up to 1200 baud full
duplex 4 wire or halt duplex over 2 wire hine. ONLY
£€85.00 PER PAIR +pp £10 00

nformation contact ourYSalas Oftice.

‘ PECIAL BULK PURCHASE of these compact, high
speed matnx printers Built in Japan for the Hazeltine
Corporation this unit features quality construction
giving 100cps bidirectional, full pin addressable
graphics, 6 type fonts, up to 95 single sheet or
fractor paper handiing. RS232 and CENTRONICS
paratlel interface Many other features. BRAND NEW

and BOXED. COST £420 Our price Only £199.00

l RECHARGEABLE BATTER!

| Dry Fit MAINTENANCE FREE by Sonnenschein
& Yuasa
A300 07191315 12v 3Ah NEW

£13.95

A300 07191312 6v 3Ah NEW £9.95
A300 07191202 6-0-6v 1.8Ah TESTED Ex

Equip £5.99

Standard VDU data entry terminals
ive away prices!!

GQUME _QVT108. 8urrent product. state of the art
termina) with detachable keyboard, 12 Green screen,
2 page RAM, TVI| 925 Hazeltme, ADMSA emulations,
software setup. 25 x 80, Clock, Swivel and it base,
Printer pbrt, Function keys etc BRAND NEW and
BOXED AT ALMOST HALF PRICE Only £425.00

AJ510 - EX RENTAL, 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 - Dumb terminal, used 12 b/w screen
RS232 interface and printer port. TESTED.

ONLY €125.00. Carnage on terminals £10.00
100's of other terminals in stock, CALL for more details.

DIZFLA'T

"'TI:J"I'\
LN

l

’-
l_l_ e

All prices quoted are tor U.K. Mainland, paid cash with order in Pounds Sterhing PLUS VAT Minimum order value £2.
Minimum Credit Card order£ 10.00. Mimmum BONAFIDE account orders from Government Depts, Schools. Unuversmesand
estabhshed compamnes £20.00. Where post and packing not indicated please ADD £1 00 + VAT Warehouse open Mon-Fr
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specihications without notice. Trhde, Bulk and Export

32 Biggin Way, Upper Norwood, London SE19 3XF
Telephone 01-679 4414 Telex 894502 Data 01-679 1888

".l"
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ERS — PRINTERS — PRINTERS — PRINTERS

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

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 . f
registration and prin a H . .

quality. Micro-processor \ a_Iraction of its original cost. /
electronics offer full

DIABLO/QUME command compatability ana tull conirol via CPM WORDSTAR
ETC. Many other features include bi-directional printing, switchable 10 or 12 pitch,
tull width 381 mm paper handling with up to 163 characters per line, friction feed
rollers for single sheet or continuous paper, internal buffer, standard RS232 serial
interface with handshake. Supplied absolutely BRAND NEW with 90 day guarantee
and FREE daisy wheel and dust cover. Order NOW or contact sales office for more
information. Optional extras RS232 data cable £10.00. Tech manual £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 needle head, 2 x two phase 12V
stepper motors for carriage and paper control, 9.5” Paper platten etc.
etc. Even a manufacturer's print sample to show the unit's capabilities!!
Overall dimensions 40 cmx 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 seen in major Hotels printing up to
the minute News and Financial inform-
ation, the unit operates on 5 UNIT
BAUDOT CODE trom a Current loop,
RS232 or TTL serial interface. May be
connected to your micro as a low cost
printer or via a simple intertace 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 roll.
TYPE AE11

50 Column
Spare paper roll for AE11
TYPE AF11R 72 Col

ONLY £49.95
4.50

+ Ribbon £65.00
TYPE AH11R 80 Col.
ASCIH/BAUDOT €185.00

Carriage and Insurance £7.50

DEC CORNER

20,000 FEET OF ELECTRONIC
AND COMPUTER GOODIES

ENGLAND’S LARGEST SURPLUS STORE - SEEING IS BELIEVING!

__MAG TAPE DRIVES

POP 1140 System comprising of CPU, 124k
memory & MMU 15 line RS232 inf@rface.
RP02 40 MB hard disk drive.

TU10 9 track 8OO BPI Mag tape drive, dual
track system. VT52 VDU, etc. etc. Tested and

runnin £3,750.00

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 &

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

interface £1,900.00
OLV11-J4 x ElA interface £350.00

OLV11-E Senal. Modem support
DUP11 Synch. Senal data i/o b
D0Q200 Dilog - multi RK controlier £495.00
0Z11-8 8 line RS232 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
MS11-LD Unibus 256kb Ram
POP11/05 Cpu Ram, i/o etc

All in one quality computer cabinet with integral
switched mode PSU, mains filtering, and twin fan
cooling. Originally made tor 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
£450.00 ?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

PSSy

PDP11/40 Cpu, 124k MMU £€1,850.00 . h ",
RT11 ver 3B documentation kit  '€70.00 | 167w 1057h11.57d .
nxgau gbspagb disk drives £650.00 | Also available less psu, with fans etc. Internal dim. 19w, 16"d, 10.5"h.
KL8 JA async i/o £175.00 | £19.95. Carria 8.75
WSBOEVPguP 8 goKolstrap 8p(ion £75.00 | .. ge £

and Keyboar: ELECTRONIC
-20 mA ) £175.00 ] ON COMPONENTS
VT52 VDU and R$232 interface  £250.00 EQUIPMENT

D T T R T T

Give your VT100 a Birthday'"
Brand New VT100 Keyboards

1000's of EX STOCK spares for
DEC POPB, PODPBA, POP11 systems &
peripherals. Call tor details. All types of
Computer equipment and spares wanted for
PROMPT CASH PAYMENT.

Due to our massive bulk purchasing programme. which enables us to bring you the
best possible bargans, we have thousands of ICs. Transistors. Relays. Caps. PCBs,
Sub-assembhies, Switches etc. etc surplus to OUR requirements. Because we don’t
have sufficient stocks of any one item to include in our ads we are packing all these
tems 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.

2.5kis £5.25 + pp £1.25

10kls £11.25 + pp £2.25

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

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 £t000. Unit
comprises of full QWERTY, electronic
keyboard and printer mech with print
face similar to correspondence quality
typewriter. Variable forms tractor unit
enables full width - up to 13.5" 120
column paper, upper - lower case,
standard RS232 serial intertace, internal
vertical and horizontai tab settings,
standard ribbon, adjustable baud
rates, quiet operation plus many other
features. Supplted complete with manual.
Guaranteed working GE30 £130.00.
GE1200 120 cps £175.00

Untested GE30 £85.00 Optional fioor
stand £12.50. Carr & Ins. £10.00.

SEMICONDUCTOR
‘CRAB BAGS'

Mixed Semis amazing value contents
include transistors digital, linear, IC's,
tnacs. diodes. bndge recs, etc. elc
All devices guaranteed brand new full
spec with manufacturer's markings, fully
uvaranteed
O+ £2.95 100+ £5.15
TTL 74 Series. A gigantic purchase of an
“across the board” range of 74 TTL series
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 tull 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 fan fold sprocket fed paper. 60 ¢
print speed with standard RS232 or gg
mA loop interface. Supplied in TESTED
used condition with data ONLY £85.00
carnage and insurance £10.00.

MAINS FILTERS

CURE those unnerving hang ups and data
glitches caused by mains interfesence with
professional quality filters SODSA match-
box size up to 1000 watt 240 V
Load ONLY €5.95. L12127 compact
completely cased umit with 3 pin hited
socket up to 750 watts ONLY £9.99.

EPROM COPIERS

The amazing SOFTY 2 The “Complete
Toolkit” lor copying. wnting, modifying and
istng EPROMS of the 2518, 2716.
2532, 2732 range Many ofher functions
include integral keyboard, cassette inter-
tace, senal and parallet /o UHF modulator
ZIF socket etc

ONLY £195.00 + pp £2.50

“GANG OF EIGHT" Iintelligent Z80
controlled 8 gang programmer for ALL
single 5v rail EPROMS up to 27128. Will
copy 8 27128inONLY 3 MINUTES. internal
LCO display and checking routines for
1010T PROOF operation. Only £395.00 +
pp £3.00

“"GANG OF EIGHT PLUS" Same spec. as
above but with additional RS232 senal
interface for down hne loading data from
computer etc. ONLY £445.00 + pp £3.00

Data sheets on request

1000’s of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST
EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU’S, oo
PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part =

requirements. Stock changes almost daily.
Don’t forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH
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f you are one of the many MW DXers

who not only likes to hear a station but
wants to collect a verification or QSL to
‘prove’ that reception actually took
place,thenyou’ll appreciate thathearing
the station in the first place is only half
the problem. I'm sure that you've
wondered-why not every station replies
to your letters or reception reports,
perhaps only around 50% of stations
reply, but what can be done to increase
this ratio?

Firstly, imagine yourselfin the position
of the station engineer and then imagine
that you have received a letter from a
faraway listener asking for a QSL card.
Could you be bothered to reply, if you'd
already received ahundred similaritems
in your in-tray that week? | know of
station engineers that have commented
‘...some of the reports we get are
terrible; we only reply to reports contain-
ing IRCs now, as the postage was getting
rather expensive’, and ‘| always reply to
DX reports, but never know if my letters
are received’.

What a listener needs to do is to
convince the station that reception
really took place, and that the report is
not just being made up. In addition, you
need to make the station's task in
replying as simple as possible and it
always helps to make your reception
report stand out from the crowd so that
perhapsitwon'tend upinthe ‘roundfile’.
Try the following ten steps to good
reception reports:

1) Convince the station: Include full
details of commercials and public ser-
vice announcements that you heard,
since virtually all stations record these
details in their logs. Station slogans
won't on their own convince anyone,
since they are often well-known and
widely reported, and also lists of records
heard are not always very useful since
details aren't always kept in station logs.
Worst of all is something like 'man
talking’ or ‘music’ which won't help
convince anyone! The golden rule is, the
more detail the better.

2) Make their job easier: Use the station’s
local time in reception reports, so that
they don't have any tricky time zone
conversions to do. The only exception is

if the station is an international
broadcaster that has been announcing a
differenttime zone on air. Itis often wise
to note down the actual time announced
in time checks rather than what your
watch says since many stations have
somewhat inaccurate studio clocks!

3) Send return postage with your ietter.
Best of all, include mint stamps from the
station's country, but since this is easier
said than done you could send Inter-
national Reply Coupons, which are
obtainable from the Post Office. Unfortu-
nately, some countries do not accept
IRCs for exchange into local postage
stamps. For the USA or Canada it is also
feasible to send a $1 bill, since this will
save a trip to the local post office.

4) Enclose a prepared sticky label with
your return address already on it.

5) Write in the station’s naturalfanguage,
unless it is a big international broadcas-
ter with various language departments.
The natural language may not be the
main ianguage of the country they are in,
and this is exemplified by the many
Spanish speaking stations located in the
USA.

6) Help the station: Local stations don't
need listeners thousands of miles away;
certainly they don’t attract more
advertising because of this. So if you can
help the station by giving constructive

.comment on programmes (what you

liked and disliked) and on technical
quality (eg modulation, audio quality or
frequency stability), or by identifying
sources of interference, so much the
better.

7) Make your letter stand out: BE POLITE
and request a QSL card - never demand
one.

8) Introduce yourself and your location;
inctude a local picture postcard maybe,
or some stickers from your local radio
stations.

9) Use commemorative or unusual
stamps on the envelope; there may be a
philatelist at the station.

10) Give a realistic and detailed descrip-
tion of reception conditions, in words
that are not too technical (remember it's
not always the engineer who reads your
letter). Never use SINPO type codes on
their own.

If you follow some or all of these tips,
you should not only increase your
chances of getting a reply from a station,
but you will help contribute to good
relations between DXers and broadcas-
ters. Finally, if you receive a reply from a
station, it is an often overlooked basic
courtesy to thank them. It is simple and
quick (and not too expensive) to send a
postcard direct to whoever wrote from
the station, letting them know that their
letter arrived safely and thanking them
for their trouble.

Newsdesk

Faroes: The current 5kW transmitter on
531kHz is wearing out rapidly and will be
replaced by a new 200kW AEG
Telefunken unit with a 141m high W4
aerial.

Germany FRG: The DLF transmitter at
Erching on 209kHz is to be replaced with
a new 500kW transmitter at Aholmingin,
late in 1988. The new equipment will be
on air 24 hours a day, with a directional
antenna pattern at night.

Portugal: 1449kHz Solar R; address: 55
Centro Comercial, Villa Magna-Mon-
techoro, P-8200 Albufeira, Algarve. This
is our unofficial but tolerated English
tourist station. FM is also used in
parallel.

United Kingdom: The BBC Westerglen
transmitter in Scotland (810, 909 and
1089kHz) is reported to be emitting
spurious signals over the MW band and
lower SW frequencies. If you hear
anything nasty, let the BBC (and us)
know.

International waters: R Monique/R Caro-
line moved off 963kHz on Sunday 14th
November to end up on 819kHz. Caroline
on 558 remained unchanged. Disaster
struck just nine days later, when storms
ripped off the 275ft tall mast from the
Ross Revenge. On land this would have
been abig tower, but at sea thiswas quite
an engineering feat. Nevertheless, the
fury of the North Sea took its toll and the
metalwork now lies on the seabed.
Fortunately no one was injured, and at
the time of writing Caroline has returned
on 558kHz with a temporary aerial and
very low power - barely audible outside
the Thames estuary.

DX file

Back in November, | journeyed to the
very north of Scotland in search of super-
DX. In the past | have reported on
DXpeditions to Angliesey in North Wales,
but this was my first such trip to Scotland.
Basically, | wanted to see if there was a
significant difference in the DX capabili-
ties of the two locations. In actual fact
there is little to choose between the two
as regards interference from European
stations, but Scotland had the edge over
Wales when it comes to avoiding inter-
ference from the numerous Irish pirate
stations (some of which don't restrict
their radiated bandwidth too well).

Both sites benefit significantly from
their westerly location, since dawn-
induced fadeout of European signals is
very noticeable, and there is at least an
hour in the morning around local dawn
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when transatlantic stations can be heard
virtually interference-free.

At alocal level, it seems that the Welsh
sheep have a greater affinity for aerial
wire and bamboo supports, since their
Scottish counterparts very kindly
refused to eat or destroy either! This
time it was a true luxury not having to
repair aerials on a daily basis. Now for a
little of the technical detail and also a
sample of what was heard.

Date: 8-16th November 1987

Location: Sheigra, North West Scotland
(58° 07" West 58° 29' North)

Ears: Mark Hattam and Clive Rooms both
with Drake R7s, and Steve Whitt with a
Motorola R390/URR and Sony ICF2001D
(the 390 was hardly used!).

‘Antennas: Four Beverages ranging from
280m to 550m in length were erected,
although 90% of all DX was worked on
just one aerial which was beaming to the
Caribbean, Venezuela and Colombia.
Dawn-induced fadeout: As late as 1015,
and many stations were heard with twoor
more hours of daylight between trans-
mitter and receiver locations.

Despite potentially good ionospheric
conditions, DX was predominantly low
latitude. The Caribbean was consistently
dominant, and 21 (of 24 possible) islands
were logged and identified, but the yet-
to-be-heard Virgin Islands still eluded
us. South America yielded six countries,
butthe USA and Canada were disappoin-
ting. Although some low power stations
were heard from the latter area, only the

Station

ZIZ St Kitts; Jazz mx, full 1D at 2345

SE8RELEE F

Detalis (times are UTC)
Grenada; music, BBC World Service news, time pips, ID at 2348

R Jamaica Galina; talk show at 0702hrs

WKAQ R Reloj San Juan PR; All news in Spanish, many iDs around 0700

HILR R Clarin, Dominican Rep; Spanish tatk and references to Santo Domingo
CJYQ St Johns NF; regular - as early as 1907hrs; as late as 1000hrs

CMGD R Reloj Cuba; male announcer, time pips, Morse code ‘RR’ at 0633
P4A6 R Victoria Aruba; REL programme, classical music, ID; 2330-0100

960 CMDE R Reloj Cuba; usual stuff (see 950kHz above) ’

4VEH Cap Haitien Haiti; English religious programme then closedown at 2400

1030

1040 R Moscow WS Cuba; English to N America; daytimer closedown noted at 2300
1100  ZDK Antigua; sign on and psalms, ID at 0855hrs - still good at 0930

1190  WLIB New York NY; daytimer pm drivetime news show and sign-off at 2230
1190  HJEO Ondas del Valle Cartago, Ecuador; full ID heard best around 0600

1240 CKIM Baie Verte NF; 'VOCM AM Stereo’ ID; 500W relay heard around 0815
1300 WFBR Baltimore MD; sport, |D; 5000W station but rarely heard

1309.8 HCGB1 R Nac Espejo, Quito; off-channel like several other Ecuadorans

1310 HJJZ R Recuerdos Bogota; latin pops, IDs heard best around 0545hrs

1400  CX140 RTV Zorilla, Uruguay; full 1D and sign off announcement at 0300hrs
1410  PJF1Saba; pop music, many IDs; English programme from Netherland Antilies
1450  CFAB Windsor NS; news, weather, ID ‘AVR' heard at 1015; only 250W listed!
1540  ZNS1 Nassau Bahamas; continuous music and ID jingle; first time in 20 years!
1600 WKWF Key West; ‘Solid Gold for Key West', full ID; listed with only 500W

Eastern seaboard was audible (Quebec
and the west were just not there). Oddly,
the sole station inland was WHAS-840,
totally alone! Incidentally, the best
frequencies were 1400, 1410, 1450 and
1470kHz. Despite the conditions, there
were still some possible UK firsts (which
are italicized in the table), some other

good catches and 31 transatlantic coun-
tries identified. This only goes to show
that the potential of DXpeditions has by
no means been exhausted.

That's all for another issue | look
forward to your comments and contribu-
tions for the DX file, sowhy notdropme a
line care of the REW offices.

If you are expériencing
difficulties obtaining your copy

IO&
lec ramcs

The communications and electronics magazine
—

tell your newsagent that our
distributors are now:

SM Distribution

New ASTRID +

Access UoSAT OSCAR 9 & 11 Scientific Satellites
with your BBC B upwards or Spectrum 48K upwards
computers. (Others via RS232 serial port).

A complete Satellite Receiving System including all
cables, aerial, display software etc.

All for only £156+VAT, direct from the designers.

Send for full details to:

SRW Communications Ltd

ASTRID House, The Green
Swinton, MALTON, N Yorks YO17 OSN
or Telephone Malton (0653) 697513

New

16/18 Trinity Gardens
London SW9 8DX
Tel: 01-274 8611

-
: NEWSAGENT ORDER FORM :
| o0& |

and that he will be able to place
orders for the magazine with
them each month. If you still
have difficulty obtaining your |

copy, phone us on (0277) 219876

and we will sort your problem out 'L

| every month

| NAME...
| ADDRESS

: To (name of newsagent) M’cs [

ondon SW9 8DX. Tel: 01-274 8611
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Bored with @ humdrum existence?
Tired with @ tedious life?

Fancy straying from the straight and narrow oreven
crossing 1o the wiong side of the tracks? Yes, W€ thought

as much . ..
so what's the solution? Where's the sparkling new

package to break the dreary mould? Why it's here! . ..
4x4 Magazine! .

4x4 has all that's pestin
oft-road and tour-wheel-
drive action. Lacking only
a mushroom cloud in terms
of spectacle. it's
guaxanteed to excite and

those ot a frail disposition,
may find disturbing. You
have been warned!

DRIVINGS BO

: oF % { - g

DHVING'S POVING A YSED SHOGUN '
;odwme\scqbotswﬂ

Place @ tegulat ON SALE AT YOUR NEWSAGENTS and THURSDAY

r
order with your | 4x4 SUBSCRIPTION ORDER FORM |
| TO: Subscripti Depart t-4x4-1C : |
newsagent O' | S:”s:y.pégg ssejpar men x4 -1 jarendon Road Croydon |
| PLEASE SUPPLY: (tick box) for 12 issues; all rates include P &P |
a e Ou a \ |
| inland world-Surtace Europe-Air World-Air |
subscriptlon | £17.70 ovvresmenee O £19.80.me 0 £25.10.cccmmres O £32.75 e o
PAYMENT .Cheques should be made payable to 4x4
| ENCLOSED' r&agazuz)esd.Overseaz[zaymdenlbyIn(emanonal |
. oney rder OF credt car
|| CREDIT CARD PAYME.NTE!Q 2 [ SIGRature ||
|\!HHHHHHH\ExpiryDateCD/ED|
b NAME om0 ADDRESS it ||
|
e |
........................................................ Postcode............................................ E
L_________________________ifJ
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BBC BASIC86 ON THE
AMSTRAD PCs

AND IBM .COMPATIBLES
by N Kantaris and K
Thompson

Thewell-known and weli-
loved Beeb has amultitude of
featuresthatplaceithead
and shoulders above many
micros-but, of course, the
IBM and Amstrad, with their
vast memories and facilities
areinadifferentclass.
Nevertheless Locomotive
BASIC, though powerful, is
notas easytolearnas BBC
BASIC, totheregret of many
IBM and Amstrad users who
have moved from the user-
friendly Beeb.

BBCBASIC86 brings the
readability of the Beeb tothe
more powerful IBMand
Amstrad, and this handy book
explains how to implement
BBC programming using the
IBM compatibles’ keyboard
andlogic systems.

Itdemonstrates how to
access MS-DOS commands
from within the BBC BASIC,
and thevarious codes and
statements used on the BBC,
including the neat and useful
‘procedure’.

BASICB86 is obviously amost
interesting concept, and
anyone owning eitheraBBC
oriBMclonewill findthisa
well-layed outguide, notonly

Progl‘ammmg
in POP-1 1

to conversiontechniques, but
alsoto BBC BASICitself.

Bernard Babani (Publishing)
Ltd, £3.95. ISBN 0-85934-188-7

byJ Laventhol

Interested in computing?
Fascinated by Artificial
intelligence? Then youmight
find awander through this
book arewarding experience.

The POP languages are
frequently usedinAl
applications,and Al systems
such as PROLOG and LISP
areoftenwritten in POP-11.
Despite these shades of 2001,
POPcan also be used for
more down-to-earth
programs, such as payroll
packages andfile
manipulators, and has proved
very popular intheseroles
(nopunintended).

Runninginitiallyinthe
POPLOG system of the
University of SussexonaVAX
minicomputer, the system has
been expanded for large
68000-family micro-systems,
and will soon be available on
Apple, Atari, IBMPCand
compatibles, so this
fascinating language will
soon be widelyuseable.

This book explains POP-11
simpy (Von Neumann
architecture is unforgettably

JONATHAN
LAVENTHOL

likenedto ‘painting your front .

roomthrough your letterbox’)
withoutassuming any
mathematical knowledge. No
previous knowledge of
machine details is presumed
either, with a primary
explanation of computer
instructions from machine
code upwards.

A well-written and often
amusing book, representing
an up-and-coming language
inan enthusiastic and
straightforward manner, this
should prove most popular
with computerlanguage
enthusiasts and
undergraduates studying Al.

Blackwell Scientific
Publications, £14.95. ISBN
0-632-01528-4

ELECTRONICS HANDBOOK

by M Tooley

Thefirst-ever release ofa
brand new publishing
company, this useful, low cost
guideintroduces thebasic
concepts of digital circuitry
and logic families.

Supplyingthe groundrules
for using ICs, the logical
functions of the elements are
detailed, rather thantheir
precise electrical
characteristics. The book
goes ontoexplainthe
function of logic gates,

introduchion
to the

gl e

i-\;*n?.!r:.ﬁ’n PC'Ss

RA & LW PENFOLD

monostablesand bistables,
timers, microprocessor
architecture, semiconductor
memories and I/0 devices
andinterfaces.

The appendicescontaina
greatdeal of additional useful
information such as chip
pinouts, binary, hexand
ASCllconversiontables and
digital testgear projects.

PC Publishing, £6.95. ISBN
1-870775-00-7

AMSTRAD PCs
by RA and JW Penfold

Dealing exclusively with
MS-D0S3.2,thedisc
operating systemsupplied
with the PC, this book
containsvaluable
information for anyone whoiis
considering purchasing an
Amstrad PC. Itwould alsobea
particularly good ideato read
the introductory chapter on
IBM software compatibility
beforebuying one ofthese
PCs.

Asabackuptotheuser
manual, this book gives
inexperienced usersaclear
ideaof whatisinvolvedin
operating a PC. Most
chapters assume thatthe
reader hasaccesstoaPC,in
order thatexamples given
canbetried. Model-specific
datais explained in detail,
and careistaken to pointout
the differences betweenthe
versions.

This textshould prove tobe

FEBRUARY 1988

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 51



LATEST LITERATURE

amost useful additionto the
information already available
about this powerful, versatile
computer.

Bernard Babani (publishing)
Ltd, £5.95. ISBN 0-85934-172-0
ANDBO

by RA Penfold

Mr Penfold, again ... this
timewith his electronics hat
on, and abookful of useful
informationforthe
electronics addict and would-
be radio ham.

Starting with basics, the
firstchapter explains the
colour coding of various
components. Other chapters
givethe characteristics ofthe
various logic families, useful
information about many kinds
of PSU, circuit symbols, op-
amp specifications, adetailed
resumé of transistors and
other semiconductors, plus
the popular surface-
mounting devices.

After asection dealing with
useful circuits, some amateur
radio information is given—
band allocations,CB
frequencies and channels,
amateur abbreviationsand a
small selection of Q codes,
plusdetails of the SINPO
scales. The booksigns off
withafrequency-wavelength
conversion chartand Morse
table.

Much of the information
and datawill be useful to

RONIC H

Audio Amplifier
Fault-Finding

professional engineers,
designers andstudents, ata
very low price for such awide
ranging general reference
book for the electronics field.

Bernard Babani (publishing)
Ltd, £4.95. ISBN 0-85934-178-X

S AMP D E

by CE Miller

Opening this booklet
reveals alarge flow-chart,
detailing the steps that
should be takenwhen
troubleshooting audio
amplifier faults. Looking a
little like a state of the art
family tree, this easy-to-
follow chartis accompanied
by explanatory textanda
rather awe inspiring
publisher'sdisclaimer.

Itshould be emphasised
thatsome experience in this
field would be anecessary
preliminary qualification,
otherwise, like abeginner's
guide tobrain surgery,
intemperate meddling might
prove fatal to the patient.

This booklet will provide a
handy step by step checklist
forthe electronics enthusiast
progressing towards do-it-
yourselfrepairwork.

Bernard Babani (publishing)
Ltd, 95p. ISBN 0-85934-095-3

Mapilin Electronic Supplies
The latestissue of
Electronics, the Maplin

magazine, is now onsale by
mail order or through the
company’s retail outlets.

The magazine is crammed
with constructional projects,
made from Maplin's .
components—and yes, RA
Penfoldgetsinontheact
again—-aswell asfeatureson
CROs, NAND gates and
practical electronics. Foronly
85p, with afree PCB for amini-
metal detector, itcan’tbe
bad.

Maplin Electronic Supplies,
POBox3,

Rayleigh,

Essex SS68LRA.

Tel: (0702) 554161.

Anglia Microwaves
Microwave engineers will
be pleased to hearthatthe
latest edition of the full Sivers
IMA Microwave Product
Catalogue isnow available
from Anglia Microwaves Ltd.
The catalogue has some 80
pages of specifications,
detailing the Sivers IMA.
range of advanced microwave
products, together with
useful background
information. Among the
productlinescoveredare
switches, rotary joints, Y!Gs,
VCOs and CSOs, designed for
useinradar,EWand
instrumentation.
SiversIMAhasalso

includedits double-ridgeline
inthe catalogue with sections
thatdetail instrumentand
associated component
ranges and ‘tailor-made’
units. Designed to explain
many aspects of microwave
practice, educational kits are
listed thatinclude all of the
necessary hardware and
documentation for self-
instruction and group use.

Anglia Microwaves Ltd,
Radford Business Centre,
Radford Way,

Billericay,

Essex CM120BZ.

Tel: (0277) 630000.

Schlumberger Instruments

Anewbooklet describesin
detail how an engineer may
use aBBC microcomputer,
viathe GPIB/IEEE488
interface, to communicate
with and control
Schlumberger Instruments’
3530and 3531 Series Orion
Data Loggers.

The software program
features the automatic
transmission of a standard
channel and task set-up, to
the Orion and its immediate
execution. Thedatareceived
fromthe loggerisdisplayed
onthe BBC monitor. The
method by which user
commands may be sentat any
timetothe Orionisaiso
explained.

“The example program
described inthe bookletis
written using BBC Basic2.0
andrunsonaBBC Model B
computer fitted with
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Operating System 1.2.

The 3530and 3531 series of
Orion dataloggers handle up
t02001/0 channels,
extendable to 600 with slave
scanners. Theinputscanbe
any mixture of voltage,
currentor resistance, while
sensorssuchas
thermocouples, resistance
thermometers or strain
gauges are organised without
the need forspecial
switching orsignal
conditioning. Timing
measurements, frequency
and counting,aswell as
status, events andinputsin
binary or BCD formats, are alt
setupand connected quite
simply.

The Orionis setup by
means of front panel menus
with ‘soft-key’ selection of the
required parameters. The
manual is available on
request from Schlumberger
Instruments, withacopyofa
demonstration program.

Schlumberger-Solartron,
Victoria Road,

Farnborough,
Hants GU147PW.
Tel: (0252) 544433.

STC Instruments

STC Instrument Services
has producedits new
catalogue, which features
items ranging from DMMs
and power suppliesto
oscilloscopes and complete
computer systems.

Offering products from
many leading suppliers, the
336-page catalogue hasan
entirely new section
dedicated to the latest
technical books, which
includes publicationsfor
training and theory,
electronic component data,
componenttheory and
applications, reference, test
equipment, control and
instrumentation. Computers
(hardware, software,
languages and operating
systems, interfacing plus

microprocessors and design),

quality andreliability and
communications are also

featured.
Amongst the new products
available are over 20 Hitachi

oscilloscopes/storagescopes;*

STC 200W power supplies; the
Avo M2000 series multimeters
andthe sophisticated GP
XR16 Production
Programmer.

STC Instrument Services,
Dewar House,

Central Road,

Harlow,

Essex CM202TA.

Tel: (0279) 641641.

ECC Electronics

Availabie free on request
from Online Distributionisan
illustrated 28 page catalogue
of components from ECC
Electronics (UK) Ltd.

The range comprises
electrolytic capacitors from
Nippon Chemi-Con and
ceramic capacitors from
Taiyo Yuden, plus crystals by
Sunnyandrelays by
Takamisawa.

Nippon Chemi-Con’'srange

LATEST LITERATURE

includes low leakage, ultra
miniature and general
purpose miniature radial
(single ended) electrolytic
capacitors; plus afamily of
PCB mounting high ripple
rating electrolytics for power
applications. Also featured
are miniature insulated
aluminium electrolytics with
axial leads.

From Taiyo Yudencome
disc and tubular ceramic
capacitors and axial-leaded
inductors, and from Sunny,
h|gh-stab|hty crystalsfor
microprocessors and general
applications.

From Takamisawacomesa
family of low-cost, high-
quality miniature and
subminiature relays.

Online Distribution Ltd,
Melbourne House,
Kingsway,

Bedford MK429AZ.

Tel: (0234) 217915.

Please mention Radio and
Electronics Worldwhen
ordering any of the above.

NEXT

ISSUE

Radio&
Electromcs

The communications and electronics magazine

INTERSTAGE COUPLING

Remove all guesswork from the design process of capacitance coupled
amplifiers for the audio or video stages — use Brian Kendal and Jeff Howell’s
engineering program

MICROCONTROLLERS

Samuel Dick explores the ‘quiet revolution’ in microcontrollers for

commercial use in consumer appliances

PLUS ALL THE USUAL FEATURES!
On sale 11 February
To be sure of your copy, why not take out a subscription?
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A1V RECEDNION DEDCRIS

Compiled by Keith Hamer and Garry Smith

Despite a gale-ravaged month, Spor-
adic-E activity returned with a
vengeance during October. Some of the
openings were prolonged, and their
intensity easily matched those experi-
enced in June and July during the main
season. Unfortunately no Arabic signals
were present aithough many unusual
and unexpected transmitters located in
central Europe came through.
Tropospheric DX was generally lack-
ing, although low-level signals emerged
from the Low Countries from time to time
but nothing worthy of note was logged.

Dramatic month

The week commencing the 19th was
particularly eventful for Sporadic-E DX
reception. ltalian signals from the state-
owned RAl were plentiful most days, so
were the many Italian private radio links
broadcasting pop music. This led to a
chaotic situation in Band |, especially on
October 22nd, with TV pictures accompa-
nied by severe interference. The 21st
provided the most dramatic Sporadic-E
opening which was present throughout
the afterncon here in Derby. Reports

indicate that signals were rolling in all
morning too! During the early afternoon
period Poland was seen on channel R2
during station opening, changing from
the clock to a ‘Wroclaw' caption to be
followed by programmes. Initial reaction
was that the low-power TVP-2 Wroclaw
outlet had been received, but a check on
channel R1 revealed a similar prog-
ramme.

Other signals of note that day came
from Sweden, Finland and Austria.
During the morning and afternoon,
Sweden was seen transmitting the
PM5544 test pattern with only ‘TV1' at the
top. The pattern was also broadcast
without the clock insert. The Austrian
test pattern was well received during the
afternoon period, even from the low-
power relay on channel E3 - this has
proved to be extremely elusive during
the summer months!

Solved!

A mystery test pattern noted a few
months ago via meteor-shower propaga-
tion on channel E2 has now been
identified. The brief signal consisted of

an FuBK pattern incorporating a smalil
dark rectangle to the left of the
frequency gratings. Fortunately all was
revealed during a Sporadic-E opening on
the 21st, when the test pattern again
emerged. The dark rectangle carried a
digital clock and the identification
across the pattern read ‘SR1 SAAR'. This
originates from the Saarldndischer
Rundfunk transmitter located at Gottel-
borner Héhe in West Germany.

DX-TV log for October

The log this month highlights Spor-
adic-E activity noted at Derby through-
out October. It shows what can be
achieved despite a restricted amount of
time spent watching the box.

11/10/87: RAI (Italy) on channels |A and
IB with programmes from 1925GMT.

12/10/87: CST (Czechoslovakia) R1
showing that ‘RS-KH' EZO test pattern.
13/10/87: RAI IA with identification logo
followed by programmes from 2100GMT.
19/10/87: TVE (Spain) on channels E2 and
E4 with a religious service in colour.

20/10/87: RAI |A programmes; DFF (East

PHOTO FILE @ PHOTO FILE ® PHOTO

Flg 1 FuBK test card from Saarlindischer
Rundfunk on E2. Note digital clock insert

(TN bt I T T
Wy

Fig 4 PM5544 test card received on 21/10/87  Flg 8 DDR: F2 (East Germany) identification

via Sporadic-E on channel R1 from Poland

Fig 2 Programme from the Italian private station

TAl received by Chris Howles on channel IA

caption on channel E34 from Brocken

"Fig 3 French TV weather chart from tf1 via

recent enhanced tropospherics

Fig 6 West German test card from the Nordhelle
outlet on channel E30
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Germany) on E4 the electronic test
pattern with ‘DDR F1’ identification.

21/10/87: EESTI TV (Russia) on channel
R2 with the ‘EEST! TV TALLIN’ block-
board test card; TSS (Russia) R1 with
various test patterns, including the UEIT

with ‘MTR’ and '0167’ identifications plus
the old ‘0249’ monoscopic test card; SVT
(Sweden) E2 showing a PM5534 test
pattern with ‘TV1’ at the top; DR
(Denmark) E3 and E4 radiating the ‘DR
DANMARK’ PM5534; TSS R2 UEIT test

pattern with ‘LRRTPC’ identification;
TVP R1 and R2 on programmes followed
by the PM5544; CST R1 showing the EZO
test pattern; CST R2 with an alternative
test pattern, the PM5544 inscribed ‘SR1
TV’ at the top and ‘BRATISLAVA’ at the
bottom; ORF (Austria) E2a, E3and E4 with

the ‘ORF ES1’ PM5544 test pattern; MTV-
Country and Location Channel ERP 1 (Hungary) R2 radiating a multi-burst
East Germany pattern; SR-1 (Saarléndischer Rundfunk,
Nohra Weimar E2 West Germany) on channel E2 transmit-
Frankfurt/Oder E6 ting the FuBK test pattern with digital
Wittenberge E7v clock; BR-1 (Bayerischer Rundfunk,
Cottbus E8 West Germany) E2 using the ‘GRUNTEN’
Ludwiglust ES8 FuBK pattern; JRT (Yugoslavia) E3 with
Nauen E10 the ‘RTV-LJNA’ PM5544 test pattern.
Premnitz E11 23/10/87: ltalian private radio stations
Rosslau E11 noted in Band | via SpE propagation at
Bad Diben E12 1630GMT. No TV activity seen.
Neuruppin E12 24/10/87: MTV-1 R1 and R2 on program-
Magdeburg E12 mes followed by the clock caption and
Wiinsdorf E21 blank raster after closedown at
ansae 1330GMT,; RTP (Portugal) E3 with football
Karl-Marx-Stadt E27 match; RAI |A on programmes; MTV-1R1
Rochlitz E28 and R2 with multi-burst followed by the
Dresden E32 ‘MTV-1 BUDAPEST’ PM5544 and opening
Erfurt E39 - clock at 1535GMT; RTL (Luxembourg) E7
showing the ‘RTL PLUS’ PM5534 during a
Hungary slight tropospheric lift. )
Baja R3 20W 28/10/87: Unidentified programme on
Gydr RS 1kW channel R1; RAI |A on programmes.
Veszprem Ré 1kW
Székesfehérvar R8s 1kW Reception reports
Papa R9 5kwW Chris Howles of Lichfield has recently
Tokol R10 erected asingle Triax BB Grid UHF aerial
Budapest Matyasfoéid R11 2kW out of doors. He hopes that his DX
Szombately R11 arc]:tiv:]ties can t|>e continueiit? peahce t}oz
= that his complaining neighbour has le
Ezgzot?\ely Ri2 kW the distri_ct. If the reception of distant UK
Mér stations is anything to go by, Continental
Szolnok DX should be resolved with ease under
Cegled enhanced conditions. Chris is eagerly
9 awaiting a decent tropospheric lift to try
out his new system. For the time being
Czechoslovakia the Band | system will remain in the attic
Sturovo R1 100W where it seems to perform well. The
Ruzomberok Zvolen R1 intense October Sporadic-E signals pro-
Bohosudov Krupa R2v 100W duced pictures from all over Europe,
Praha 1 R11 50w including some from the private Italian
Jaromer R12 station TAI (Tele Alta Italia) on the 28th.
Karlovy Vary R21 1kW Mark Dent of Leeds also managed to
Kosice Sibena hora R27 1kW resolve an ltalian private station but on
Pzen Krkavec R27 20kW the 21st. Signals arrived from most
Praha 2 Zizkov R41 20kW Central European outlets and at one
Trutnov R41 stage two Czechoslovakian test cards
Ceské Budejovice Klet R49 20kw were present on channel R1. Earlier in
Banska Bystrica Such4 hora R49 12kW the month, on the 12th, conditions were
Bratislava Kamzik RS0 1kW wide open to Spain and Portugal on all
Trebic . R50 1kW Band | channels. '
Ostrava Hostalkovice R51 20kW St P R G
Brno-Mesto Brno RS2 20kW Simon Hamer from DXing. At his New
Blansky Les Radnor location on the 21st he noted
Spisskg Nova sigdnals from Spain g? chRannels E2 gnfd E3
! an ussia on . Reception from
Széchenyi-hegy (from December, 1987) RS58 1kW Eastern Europe occurred tc‘))o with the
multi-burst (frequency gratings) test
Buigaria pattern appearing on channels R1and R2
Russe from Hungary. To round off the month,
Sofia R36 2kwW the Swedish PM5534 was noted on
channel E2 on the 30th carrying the new
Poland identification ‘KANAL 1 SVERIGE’.
Legnica R2 The 18th brought in colour DX from
Szczecin R3 Spain according to Bob Brooks of South
Bialograd R6 Wirral. Sporadic-E reception occupied
Kolobrzeg R9 all of the morning and included Denmark
Warszawa R51 20kW on channels E3 and E4 (identified by the
test card) and programmes from Russia.
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DX-TV RECEPTION REPORTS

A late evening opening occurred too,
with Denmark E3 on test card after
closedown and various other unidenti-
fied programmes on E3 and E4. The 21st
was extremely active with Scandinavian
test cards noted as early as 0934GMT.
Reception was present until late after-
noon with many pictures in colour. The
early afternoon produced a glut of test
cards which made identification easy.
The ‘GRUNTEN' FuBK (Bayerischer
Rundfunk) and ‘SWF RBG’ (Sudwest-
funk) were both noted in colour from
West Germany on channels E2 and EA4.

For sale

Ron Ham of Storrington (Sussex) has a
combined TV/radio and cassette unit for
sale. Itis a Panasonic 1200 and features a
12-inch mono TV covering DX channels
E2 to E12 (Bands | and 111) and E21 to E69
(UHF). The radio comprises LW, MW, SW
and FM and the cassette deck s stereo. It
is in good condition and would be ideal
for a ‘DX centre’.

The price wanted is £100. The reason
for selling is simple. A D-100 DX TV
converter system has been acquired, and
this feeds the domestic VCR and TV.Ron,
who is the author of propagation reports
in Practical Wireless and Short-Wave
Magazine, may be contacted directly at
Faraday, Greyfriars, Storrington, Sussex
RH20 4HE. Please enclose an SAE with
any enquiries.

Russian transmitters in Europe

Relayed broadcasts from the Russian
TSS-1 network are now established
throughout most Eastern-bloc countries.
The opening of these relay stations has
created many new DX possibilities,
especially since some of these operate
at Band 1.

Unfortunately, identifying the outlets
will be virtually impossible, since the
programmes will be identical to those
aired via the main Russian transmitters
which also occupy channels R1, R2 and
R3. However, East Germany is an
exception. The TSS-1 relay is listed as
channel E2 and the transmission stan-
dard used is system B with 5,5MHz sound
and vision spacing. This should make
identification fairly easy, butthereareno
details regarding its power.

Many of the relays operate at UHF and
there are several with reasonable power
located near the main cities throughout
Czechoslovakia. Some of these are
situated close to the border with West
Germany which means reception shouid
be possible during intense tropospheric
lifts. The Ceské Budejovice relay on
channel R49 has already been received
in the Netherlands during enhanced
tropospherics at the end of August.

A service for the Russian Armed
Forces also operated in many Eastern-
bloc countries, but using low-power
outlets. Test cards are of the optical

EAST GERMANY

WEST GERMANY

Flg A Map to show distribution of TSS-1 relay transmitters; the reception of which may be possible via sgoradic-E orenhanced trogosgheric Qrogagation
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rather than electronically derived vari-
ety, so they should be easy to recognise.
However, there have been no reports of
such stations so far, despite the use of
Band | for some outlets.

Service information

Haly: inthe Milan area, the private station
Telemarket is also operating on UHF
channels E62 and E71. This is in addition
to outlets on channels E2, E4 and a newly
established one just below E2. On
channel E70, a private station called
‘Video Music’ operated, while on E72
there is Tele-Monte-Carlo (TMC) relayed
from Monaco.

Finland: The FuBK test pattern has
recently carried a superimposed mes-
sage at the top of the screen. It reads
‘PAHOITTELEMME KUVASSA ESIINK-
YVIAHAIRIOTA’. We've no idea what this
means. Perhaps some readers conver-
sant with the Finnish language could
send in a translation?

Monaco: Tele-Monte-Carlo has recently
started to broadcast news programmes
live from CBS in America. Transmissions
begin at0730, local time. New high-power
transmitters are planned for the TMC
network. Further details are not avail-
able at the moment.

This month’s service information was
kindly supplied by Bob Brooks (South
Wirral) and David Bocca Corsica Picco-
lino (Vigevano, Italy).

POLAND

.0 Kosice

HUNGARY
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| SRS

| On these pages we present details of
interesting contacts from clubs and
individuals. We would be happy to

receive any similar items from readers

Packet night

If you are keen on Packet
radio, youwill be interestedin
the meeting which Farn-
borough and District Radio
Society is holding on Febru-
ary 10th. G3RRA will be tal-
king about, and demonstrat-
ing the system ~ a chance to
get some hands-on experi-
ence, for those who want to
know more.

On February 24th, G3HEJ
will be giving an instrumenta-
tion talk — we’d like to know
more. . .

The society meets from
7.30pm at the Railway Enthu-
siasts Club, Hawley Lane,
Farnborough. For further
information, please contact
Tim G4UQE on Camberley
29231.

Bits and bobs
And now...the Pontefract
and District Amateur Radio

Society present the 8th
Annual Components Fair
which will take place on

Sunday, March 20th. For any-
one who likes rootling around
for resistors or collecting
capacitors, this fair could be
just the thing.

For those who know all they
want to about the difference
between an ohm and a henry,
there will be a licensed bar
and other refreshments, a
bookstall and bring and buy,
not to mention a prize draw.
Talk-in is on $22. Admission is
free, and the fair is open from
11.00am to 4.30pm.

For the first time, space will
be available for amateur and
trade car boot sellers, and
further information about
how to take part is available
from Colin GOAAO on (0977)
43101.

Commodore group

Vic 20, Plus 4, 64, 128. . .not
some strange new code, but a
selection of Commodore
computers, and for those who
ownone of these (or any other
Commodore we haven't

heard of) there is a new user

group.
Forming part of the
Independent Commodore

Product Users Group, this
club is dedicated to those
who use their machines for
amateur radio purposes.
Simon Lewis GM4PLM is the
founder, and he tells us that
the group has a section in the
ICPUG magazine, and would
welcome anyone who has a
Commodore machine and
would like to use it in radio.

The group is working on a
small public domain software
library, and would like to hear
of any programs that might
suit their purposes - all costs
will be refunded by a grateful
group.

More info can be obtained
from Simon at 69 Irvine Drive,
North Clippens, Linwood,
Paisley, Renfrewshire PA3
3TB, or membership details
for ICPUG from Jack Cohen,

30 Brancaster Road, Newbury
Park, lIford, Essex |IG2 7EP.
Subscriptions are £10. All

right then — how do you geta -

sulky Plus 4 to function
properly? Answers on an
electronics expert, please -
we've tried postcards, they
don't work. ..

Join up

For those of you who con-
nect Devon with clotted
cream and those rather nice
cows, there is radio activity
there too. No, the cream
doesn’t glow in the dark - the
West Devon Repeater Group
is, however, thriving in this
particularly scenic spot.

The group has been around
for four years — many con-
gratulations, chaps. Some
snags have been encoun-
tered, though, as the repeater
aerials will soon need replac-
ing—as Trevor G3ZYY says, no
mean task, 350 feet above
Dartmoor!

Despite the harsh condit-
ions, performance remains
excellent, and indeed in this
mountainous area, 2 metre
communication would be
almost impossible without
the repeaters.

Nevertheless, many who
use the boxes do not finance
them by joining the group -
this is a real shame, as the

club needs the support in
order to improve the facilities
which so many use, but so few
pay for.

Come on, West Devon -
what are you waiting for?
Help to keep your repeaters
alive! The man to contact is
Trevor G3ZYY, at 46 Beatrice
Avenue, Saltash, Cornwall
PL12 4ANG.

Brainstorm

The thinking caps will be
out in Chelmsford on Febru-
ary 2nd, when CARS are
holding their inter-club quiz
against Braintree - they may
have the Braintree, but do
they have the Brainpower?
CARS may have something up
their sleeves besides their
wrists. . .

Being impartial, professio-
nal journalist types, we hope
the best team wins (though
we may cheer wildly for CARS
in a restrained kind of way).

Chelmsford Amateur Radio
Society meets on the first
Tuesday of the month at the
Marconi College in Arbour
Lane, Chelmsford, from
7.30pm. So old Giuglielmo
himself may give a ghostly
cheer, should they win the
quiz! To find out more about
club activities, contact Roy
G3PMX or Ela G6HKM on
(0245) 360545.

The West Devon Repeater Group has made the magazine an honorary member — Thanks WDRG
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NOTES FROM THE PAST

Those Naughty Sponsors

Sponsored TV, if it has achieved
nothing else, has been responsible for
the utterance of some of the silliest
nonsense imaginable. It seems that, as
ever, the people least qualified to air an
opinion on any debatable issue are the
readiest to do so.

On this question Lord Mancroft
quoted one eminent divine who, having
denounced sponsored programmes,
was asked how many of them he had
seen. It transpired that he hadn't seen
any TV at all. Perhaps, after all, that sort
of thing is only what is to be expected.
Busybodies always seize on the
opportunity to prevent anybody else
from doing anything.

The press generally, however hostile
they secretly felt at this threatened
intrusion on their advertising revenue,
generally refrained from partisanship,
although much of the drivel talked and
written by those who opposed it was
fully quoted. To be on the safe side,
more than one newspaper long since
applied for licenses. One of them in its
company report warns the shareholder
of the impact which sponsored TV will
have on its advertising. It goes on to
hastily assure them that they
themselves intend to be in on the
ground floor, if and when it is permitted.

brings an indoor DF Contest,
the cup qualifier — how do
they do it? DFing inside
sounds warm and dry, at least!

The club is on the air on
February 12th, with Morse
tuition, a bi-weekly event that
is repeated on February 26th.

On February 19th GOAJB
will be talking about compu-
ters, the big ones this time.
Hope the club is in the right
mainframe of mind!

CARS meets every Friday at
8pm, in Baden Powell House,
121 St Nicholas Street, Rad-
ford, Coventry. Visitors are
welcome, details of club
events can be obtained from
Jon G4HHT on (0203) 610408.

Bury Hamfeast

The Bury Radio Society will
be holding its annual ‘Ham-
feast’ on March 13th at a new,
larger venue - the Castle
Sports Centre, Bolton Street,
Bury. Itishopedthatthe move
will mean that visitors to this
popular event will have plenty
of room to stroll around and
view the many attractions.

Bar and catering facilities
are available, and the site is
only one mile from the M66
access point, so it's easy to
find. For more information

Fault finding

Troubleshooters are not
just sheriffs in the ol Wild
West, it seems — for there are
diagnostic engineers as well,
just as ready to combat the
villain of the electronics
world, the electrical fault.
Like the heroes of old they
stalk their prey, sending that
persistent offender to Boot
Hill. Er. . .correcting the fault,
that is!

On amore serious level, the
Institute of Diagnostic
Engineers, recently ann-
ounced the winners of their
Collacott Prizes — given to
members whose articles in
the Institute's journal were
adjudgedtobeofinterestand
value to readers, increasing
the store of knowledge about
events that can happen or
techniques of deduction.

Group |l (electrical and
electronics submissions) was
won by David Nickelsen for an
instructional article on radio
pagers (the things that go
beep in the night), with aprize
of £200.

For more information on
how to join this exclusive
group, contact the Institute at
3 Wycliffe Street, Leicester
LE1 5LR.

Welsh rally

The Barry College of
Further Education Radio
Society is presenting the 8th
Annual Welsh Amateur Radio
Rally, on March 6th. The
venue is Barry Leisure Cen-
tre, Barry, and the usual trade
stands will be joined by a
bring and buy stall, the RSGB
book stall and Morse testing
facilities.

The Leisure Centre, with its
many facilities, will also be
open, and the rally itself
begins at 11.00am —~ 10.30am
for the disabled. Enquiries
should be directed to Mike
Adcock GWBCMU on (0446)
711426.

Them indoors

Another group called CARS
- this time, Coventry Amateur
Radio Society, will be having
an eventful February. The 5th

about .times, booking forms
and so forth, contact C Mar-
croft G4JAG, at the Bury
Radio Society’s address - the
Mosses Community Centre,
Cecil Street, Bury GMC.

Oops-a-daisy

Some amendments to our
amendments on the ‘Long
Live the 60s’ article in our
November issue. .. In Figure
2, remove the junction of T1
and C5 from the bottom of
RV2, and connect to the top
end instead, leaving the bot-
tom end open. Also, the note
‘adjust RV2 for best results’
should be added.

In Figure 4, the component
across L2 should be marked
RV3, not RV2.

Six lines from the bottom of
the middle column on page
33, L3 should read L2.

In addition, in the article
‘Why Worry about Power Sup-
plies’, by Dr CJD Catto, which
also appeared in our Novem-
ber issue, in Figure 3on page
40 the + and - inputs of Al
should be transposed. In
Figure 4, on the same page,
the 2k2 resistor should join
the 180R and the base of the

BC37, but not the input 0V rail
also.

In Figure 7 on page 41, the
drain of the FET TR1 should
join the main primary win-
ding, ie the bottom of C3 and
not the one feeding the
modulator.

We apologise for any
inconvenience caused to our
readers.

A letter from. . .

Sutheriand, no more and no
less — the north of Scotland,
where a new amateur radio
society was formed at the end
of October 1987. They seem
like a friendly lot, too, as they
say they would welcome any
radio enthusiasts who find
themselves way, way up north
in the club’s vicinity.

The club meets on the first
and third Wednesdays of each
month at 7.30pm in the
Sutherland Arms Hotel, in
Goispie. To find out more
about this kind offer, or
indeed what the club gets up
to at its meetings, contact
John GMOHBI, the club
secretary. Soundstoo goodto
resist!

Can’t light a fire

Southgate ARC must be a
club full of bright sparks, as
the club meeting on Thurs-
day, February 11th will be a
talk on energy by the Central
Electricity Generating Board.
Now, about our last bill. ..

Aninformal eveningis plan-
ned for February 25th, and
we'd like to thank the club for
their good wishes for the new
year. Hope it goes well for
them, too.

The club meets on the
second and fourth Thursdays
of the month in Holy Trinity
Church Hall, Green Lanes,
Winchmore Hill, London N21.
Further information can be
obtained from D C Elson
GA4YLL on (0992) 30051.

This ol’ house

There are many goings-on
in Sheffield ARC this month,
with the club’s new practical
evenings, during which tui-
tion will be given on any
aspect of amateur radio
which you care to mention. A
sort of amateur Any Ques-
tions, really - if your operat-
ing is ordinary, your soldering
suspect or your construction
skills not too good, come
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along and start asking ques-
tions.

See the experts do it
properly at Sheffield, from
February 1st and 29th, there-
after on the first Monday of
the month.

The club will be running a
special event station,
GB4GOS at the Guides
headquartersin Trippet Lane,
Sheffield on Sunday, Febru-
ary 21st. This is to celebrate
the Guides’ Thinking Day, so
if you hear them (or think you
hear them?) let the club
know.

The club is currently trying
tofind away to sneak an aerial
up at their club house, a
difficult task as it is a listed
building. Perhaps they should
try a thatched dipole, or a
Tudor beam?

The club meets every Mon-
day at 8pm in the Firth Park
Pavilion, Firth Park Road,
Sheffield 5. Morse and RAE
tuition takes place from 7pm.

To sir with love
Barry College of Further

Education Radio Society is
celebrating its coming of age
this year, and will be running
GB2IST twice this year to
celebrate ~ once in January
and once in July.

February brings the club’s
annual dinner, though the
date hasn’'t been arranged
yet. There is a definite date
for the club video night -
February 4th. The topic will be
aerial  construction and
principals (principles?). Itisa
college, after all ~ perhaps
the lecturers got in on the
act? Would that make it a
video nasty? G6CJ will reveal
all.

The club also has a quiz
night on February 18th, when
they will pit their wits against
various local clubs.

The club meets on Thursday
evenings from 7.30pm at the
annexe of the Barry College
of Further Education, which s
on the A4226, just a few
hundred yards from the old
Barry Zoo - now the Welsh
Hawking Centre.

All visitors are welcome,

the club hastwo very impress-
ive stations on HF and VHF.
Sounds like a most inter-
esting place to visit! For
further information contact
Dr Kevin Johnston GW4BCB,
the club’s publicity officer.

Going underground

North Wakefield Radio Club
start the month with a natter
night on February 4th, when
doubtless they will be talking
about the new shack, which
gets its first 'airing’ on Febru-
ary 11th.

GOCOA will be giving a talk
on machine monitoring of
health in the mining industry
on February 18th, a very
pertinent subject in an area
where old King Coal reigns
supreme.

The club finishes the month
with its monthly meeting on
February 25th. Meetings are
held every Thursday from 8pm
onwards at The White Horse
Public House, Fall Lane, East
Ardsley, and the club contact
is Steve G4RCH. Thanks
again to NWRC and the many

other clubs for their good
wishes for the new year.

Total eclipse

The East Lancs ARC has a
new PR Officer, Philip
G10PV, who tells us that the
meeting for the month is on
February 2nd - a film show,
what's more.

To find out when and where
the club meets, contact Philip
on (0254) 32936.

Something’s
happen

Great things are happening
at Verulam ARC this month -
February 9th brings an activ-
ity evening, and then on
February 23rd Angus McKen-
zie G30SS himself is going to
give a talk entitied 'EMC
Matters’. Don't miss this!

The club meets on the
second and fourth Tuesdays
of the month at 7.30pm in the
RAF Association Headquar-
ters, New Kent Road, St
Albans. For further informa-
tion contact Hilary G4JKS on
St Albans 59318.

going to

GUIDE TO UTILITY STATIONS 1988

THE NEW 1988 EDITION NOW AVAILABLE

QGuide to Utility Stations 1988 s the most comprehensive and accurate book on
Utihty Stations, covering arrhnes, commercial, military. Met, shipping, etc
Thousands of stations are hsted with their frequencies, callsign, station name,
focation, transmission mode, etc. This massive frequency ltst from 0 to 30 MHz
inciudes RTTY, CW, SSB, AMTOR, FAX. SITOR, VFT, etc That's not all' There are
chapters on Q-Codes, Z-Codes, SIMPO reporting, Met stations, maps and much
more Unlike other books the stattons listed have been monitored

Price £19.95 + £4.85 post and packing In UK

Overseas postage £2.45 by sea £1.25 alrmall

RADIO
DATABASE
INTERNATIONAL

by J. Klingenfuss

SHORT WAVE RADIO
LISTENERS’ HANDBOOK

The Complete Guide to SWLing

&

If you've ever wanted to travel
the world without setting foot
out of doors, this is the book
for you! In easy-to-read, non-
technical language, Arthur
Muiller unravels the mysteries of
SWLing (short wave radio
listening to amateur, broadcast
and CB transmissions) and,
with the help of over thirty
illustrations, brings the hobby
to life. Introductory chapters
on the equipment needed, the
identification of stations heard

All ew articles... completely revised
listings . . . 400 pages for 1988.

NEW LARGER 1988 EDITION IN STOCK

Everything you need to explore and enjoy the exciting realms of
shortwave radio. The first part, How to Tune in the World, 1ooks at a few countries and subjects
avaitable. Part two, 1988 Buyer's Guide to World Band Radio, reports “hand-on” and
laboratory tests of the latest models and comparative ratings of just about every major portable
or tabletop receiver. Finally, Worldscan runs through all the frequencies of the world and
spectrum and shows who's broadcasung from where, at what times, and in which languages.
Price £14.80 plus £1 postage in UK
Overseas £6 airmail or £2 sea mall worldwide, Europe and Eire

Others tittes include

Worldwide Weather Broadcasts, GCHQ, Air &
Metro Code Manual, Secrets of QSL’ling,
Utility Address Book, and more.

Ask for our New Free Catalogue giving
details of all books and prices.
INTERBOOKS A
PW188 STANLEY
PERTH PH1 4QQ, SCOTLAND
Tel: Stanley (0738) 828575 (24 hrs)

Almondbank (073883) 708
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and the peculiarities of the
various wavebands are
followed by instructions on
how to verify reception of stations and
enter competitions. Detailed appendices
give all the information you need to
understand what you are hearing, and
if you fancy trying to contact other
stations yourself, this invaluable book can
help you there, too.
£6.99 plus 51p postage & packing.

From your bookseller or: Send for free catalogue

Patrick Stephens Limited

Dept 983A, Denington Estate, Wellingborough,
Northants NN8 2RQ

@ 24 HOUR TELEPHONE ORDERING SERVICE @
For Access or VISA Cardholders (0933) 72525 @l
We endeavour to despatch all orders by return of post but please allow 28 days for delivery
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SHORT WAVE NEWS

FOR DX LISTENERS

By Frank A Baldwin

All times in UTC, bold figures indicate the frequency in kHz

mong those countries

operating broadcast faci-
lities on the low frequency
bands, there are two which
are rarely heard and reported
by UK based listeners. The
successful reception of sig-
nals emanating from Mongo-
lia or Vietnam would repre-
sent a DX feat of no mean
achievement. Nevertheless,
continued and sustained
efforts can bring such a
result, provided the DXer is
sufficiently dedicated and
imbued with such an ambi-
tion.

Should the receiver exhibit
amemory facility, those inter-
ested in attaining some mea-
sure of success may consider
it worthwhile entering some
of the frequencies listed
below. In this manner, the
operator is able to rapidly
survey such channels should
the prevailing conditions
prove to be favourable for
reception of the areas under
discussion here.

Mongolia

Mongolia is a republic in
Central Asia, being bordered
by the USSR and China. The
main industry consists of
cattle and sheep farming
resulting, naturally, in the
exporting of both hides and
wool.

In the east and south of
Mongolia is the Gobi Desert
which forms a plateau almost
4,000 feet high and in which
both fossils and buried settle-
ments have been discovered
in recent times. In the north
west is a high plateau whichis
watered by the head-waters
of the Irtish and Yenisel
rivers. A feature of the land-
scape is its many lakes. The
population is mainly nomadic.

Mongolia became indepen-
dent from China during 1915
and formed a republic in 1924,
China later recognising its
complete independence in
1945.

Mongolian stations

The lowest in frequency is
Dalanzadgad situated in
South Gobi Province. |t oper-
ates on 3960 with a power of

12kW, carrying the Home Ser-
vice 1in Mongolian from 2200
to 1600, also radiating the
Moscow Foreign Service
Mongolian programme on
Tuesday and Friday from 1130
to 1200.

Unfortunately for DXers,
the above transmitter is co-
channelled with the 5kW
Mongolian station at Ulisxai
which has a power of 5kW, and
works to exactly the same
schedule. On 4080 Ulan Bator
isin parallel at the same times
with the above stations but
with a power of 50kW. Ulan
Bator, formerly titled Urga, is
the capital of the Mongolian
Republic. On the banks of the
Tola river, it is the Mongol
holy city.

The frequency of 4750 is
that of Ulgii in Bayan-Ulgii
Province. Carrying the same
programmes and adhering to
the schedule designated
above, it additionally trans-
mits the Kazakh programme
from 1330 to 1500. The best
chance of hearing this 12kW
station is to await the 2200
sign-on, which allows a half
hour respite from the signals
of the 50kW Xizang PBS in
Lhasa which opens at 2230
with the Home Service in
Chinese. Ulgii is sometimes
heard and reported by listen-
ers resident in Europe.

Choibalsan in the eastern
part of the republic is another
Mongolian transmitter which
is occasionally logged by
European DXers. It operates
to the same schedule as that
on 3960. With a power of 12kW,
the frequency is 4995, the
station being heard in Europe
sometimes.

All of the above transmis-
sions will be found difficult in
the extreme to log, but fre-
quent observations during
the present season may, with
some degree of good fortune,
eventually result in hearing
the signals from Mongolia.

Vietnam

There are Vietnamese sig-
nals on the low frequency
ranges with which DXers may
choose to become embattled.
Again, some degree of suc-

cess entails perseverance on
the part of the DXer, many of
the channels specified here,
like the foregoing, being sub-
ject to commercial utility
services interference.
Vietnam is a Socialist
Republic in South East Asia.
From 1954 to 1975, the country
was divided into North and
South Vietnam, the Vietnam
conflict ending in the defeat
of the south during 1975,
American forces having been
withdrawn in 1973. Until 1954,
Vietnam was a republic in the
Federation of Indo-China
within the French Union.
Inthe north of the country is
the Red River delta, being
ringed by hills and mountains,
a feature of the latter being
Fan Si Pan, Vietnam’s highest
peak. In the south is the
Mekong river, maize, rice,
sugar cane and sweet pota-
toes representing the main
agricultural crops.

Vietnamese transmitters

Sometimes heard are the
transmissions from Hanoi in
North Vietnam on 3999, this
being listed here as the
station likely to provide the
most favourable opportunity
of successful reception by UK
listeners. It radiates the
Home Service from 2145 to
0200 (Sunday until 0400) and
from 0900 (Sunday from 0800)
to a closing time varying from
1525 to 1630. The power is
30kW.

It should be noted that
reliable information about
Vietnamese regional stations
is sparse indeed. For reasons
best known to themselves,
the Vietnamese tend to cloak
schedules and power ratings
in secrecy, that shown below
being the latest available to
the writer.

Around 4414, the frequency
varying slightly on occasions,
is the regional transmitter in
Lam Dong. Rarely heard far
from signal source, it radiates
from 1000 to 1100 and from
1145 to 1230. Like the remain-
der of Vietnamese stations,
the power is unknown.

GiaLai-Kon Tum radiates in
both Vietnamese and local

dialects from 2300 to 2330,
from 0300 to 0430 and from
1030 to 1145. Binh Tri Thein is
on avariable 4681 from 1045 to
1230.

Listed on 4700 is Son La,
with Home Service program-
mes in Vietnamese and Mon-
tagnard from 0300 to 0430 and
from 1130 to 1400, but | should
mention that Son La has also
been recently reported on
4773.3 variable, carrying the
Home Service in Vietnamese.

Ha Tuyen on 4823 is in
Vietnamese and local
dialects, from 2300 to 0030 and
from 1230 to 1500. Than Hoa is
listed on 4882 as being on the
air from 2330 to 2400, and from
1030 to 1100. On 4897 the
Home Service is carried by
Hanoi, according to one
report being heard at 2230.

Lastly, you could try setting
the receiver around 5608, on
which channel the Home Ser-
vicein Vietnamese is radiated
from Hoang Lien Son from
0000 to 0030, from 1000 to 1030
(Saturday until 1015) and from
1145 to 1300 (Saturday until
1230).

Although all the above sta-
tions present difficult propo-
sitions for the DXer, there are
those amongst us who strive
for further successes - for the
writer, the sole representa-
tive of that good fortune to
date being represented by
the Vietnamese transmitter
sited at Hanoi on 3999.

Cameroon

Yaounde on 4850 at 0503, a
newscast in English of both
local and world events.

Garoua on 5010 at 0456,
drums, chants in vernacular,
OM with the station iden-
tification in French, an elec-
tronic music time-check at
0500 then the news in English.

Equador

Radio Jesus del Gran
Poder, Quito on 5049.5 at 0101,
choral rendition of the Himno
Nacional and 0103 sign-off,
heard after co-channel LaVoz
de Yopal in Columbia closed
at 0101 with its station iden-
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tification and ‘Radial Col-
ombiana Caracol’. RJesus del
Gran Poder has a power of
5kW and radiates from 2100 to
0105.

Bollvia ,

Radio Movima, Santa Ana
de Yacuma on 4471.9 at 0154,
announcements, musica folk-
lorica, then a ballad in Span-
ish. R Movima has a power of
1kW and operates from 2200 to
a. closing time varying
between 0300 and 0500.

Radio 2 de Febrero, Rurre-
nabaque on 5505.2 at 0219,
songs and music, announce-
ments, piano solo then YL
with a folk song in Spanish.
This Bolivian station operates
irregularly from 2130 to
around 0300 weekdays and
from 2330 to 0200 on Sundays.
The power is 0.5kW.

Guatemaia

Radio Cultural, Guatemala
City on 3300 at 0345, OM with a
USA recorded English reli-
gious talk. This 10kW trans-
mitter is on the air from 1000
(Sunday from 1100) to a sign-
off at 0700 or 0730 on occa-
sions. The English prog-
ramme is timed from 0300
(Sunday from 2345) to 0430,
otherwise in Spanish.

Peru

Radio Ancash, Huaraz on
4990.4 at 0346, folk songs and
music, announcements, some
local pops followed by the
station identification La Voz
de los Andes in Spanish.
Radio Ancash closes at 0500
variable and has a power of
3kw.

Venezuela

La Voz de Carabobo, Valen-
ciaon 4780 at 0357, announce-
ments, the station identifica-
tion, choral National Anthem
and off. Closing at 0400 (Sun-
day 0300), the power is TkW.

Radio Capital, Caracas on
4850 at 0304, local pop songs
and music, OM with the
station identification in Span-
ish. This 1kW transmitter
signs off at 0500 but on
Saturday and Sunday works
around the clock.

[ ASIA |
Bangladesh

Dhaka on 4890 at 1529, OM
with a talk in Bengali then the
station identification and a
newscast in English at 1530.

Also heard at 1600, OM with
some announcements, five
pips and one tone, YL with an
announcement in Bengali
and off. The power is 100kW.

China

Voice of the Strait, Fuzhou
on 2490 at 1528, OM with a talk
in Chinese. At 10kW, this
Chinese regional radiates
Haixia 1 programmes to
Taiwan and other offshore
islands, from 1200 to 1758 and
from 2058 to 2330.

Voice of the Strait, Fuzhou
on 4045 at 2201, YL with talk in
Chinese. With a power of
10kW, the schedule is from
1000 to 1630 with Haixia 2 in
Chinese and Amoy, the latter
being used from 1400 to 1415,
1445 to 1500 and from 1600 to
1615. The transmission
reported here is not listed.

Voice of the Strait, Fuzhou
on 4330 at 1612, YL with a talk
in Chinese amid interference
from co-channel Xinjiang
PBS, Urumgqi. Also at 10kw,
this one radiates Haixia 1
programmes in Chinese from
0955 to 2355.

india

AiR (All India Radio) Luck-
now.on 3205 at 0040, OM with a
talk in vernacular. At 10kW,
Lucknow is on the air from
0025 to 0215 and from 1100 to
1741. There is an English news
bulletin at 1530.

AIR Kurseong on 3355 at
1538, YL with a newscast in
English, this also being heard
in parallel on 4800 and on
4860. Kurseong is active from
1130 to 1741 and features
English newscasts at 1530 and
1730.

Nepal

Kathmandu on 3230 at 1602,
a talk in the Home Service
followed by announcements,
music and songs in Nepali.
This channel is utilised dur-
ing the winter period only,
being an alternative to the
summer channel of 7165. The
schedule is from 0015 to 0515
and from 1145 to 1715 with a
power of 100kW.

Pakistan
Islamabad on 5090 at 0043,

recitations from the Holy

Quran, the station identifica-
tion, a talk with several men-
tions of Pakistan, then more
quotations from the Holy
Quran. The Regional Service

in Urdu and vernaculars is
listed to operate from 0045 to
0400 and features an English
news bulletin at 0300.

Sri Lanka

Trans World Radio, Col-
ombo on 11825 at 1440, OM
with a talk in an Indian
vernacular with mentions of
the Taj Mahal, OM with the
station identification, choral
anthem and off. This trans-
mission is scheduled from
1330 to 1453.

South East Asia

RRI (Radio Republik
Indonesia) Bukittinggi on
3231.9 at 1545, music in the
local manner, YL with songs
in Indonesian, also heard in
parallel on 4911. The sche-
dule on 3231.9 is from 2255 to
0300 and from 1030 to 1700 at
10kW.

RRI Sibolga on 5256.5 at
1503, a talk in Indonesian
followed by some local style
orchestral music and songs.
This 1tkW transmitter radiates
from 2300 to 0100 and from
1000 to 2200.

RRI Pekanbaru on 5894 at
1525, folk songs and music
with announcements in
Indonesian. Pekanbaru is
liable to frequency variation
from 5894.2 to 5895.1. The
schedule is from 2200 to 0200
and from 0830 to 1000 with a
power of SkW.

Guam

KTWR Agana on 9820 at
1400, the station identifica-
tion then a talk in the Man-
darin programme for China,
timed from 1200 to 1500. KSDA
Agana on 11980 at 1411, a
duet, music and announce-
ments in the Tamil presenta-
tion to South Asia, scheduled
from 1400 to 1500.

Philippines

Voice of America, Tinang on
11965 at 1408, a talk during the
Chinese programme for Cen-
tral Asia which is aired from
1000 to 1500.

Voice of National Salvation,
Haeju, North Korea on 4119.6
at 1623, YL with a talk in
Korean, chimes interval sig-
nal at 1626, more talk, chimes
again at 1630, OM with
announcements, orchestral
anthem and off at 1632. This

clandestine has been heard
several times recently, the
frequency varying from 4119
to 4119.9. It has also been
logged by the writer at the
unscheduled time of 2235.
The power is 100kW and a
parallel channel is that of
4556.7, but not to date heard
here by the writer owing to
co-channel utility interfer-
ence.

Kalamabad, iran on 3779.3
at 1812, OM with a talk in
vernacular then recitations
from the Holy Quran. The
presentscheduleis unknown,
the power is 100kW and the
channel is subject to amateur
SSB interference.

Pyongyang, North Korea on
2849.9 at 1612, orchestral
music and choral songs in
Korean. At 120kW, the Home
Service 1 schedule is from
1958 to 1800.

Pyongsong, North Korea on
3350 at 1615, orchestral music,
female choir then OM with a
song in Korean. This Home
Service transmission is timed
from 1958 to 1800, aiso featur-
ing regional programmes dur-
ing the schedule. The power
is unknown.

North Korean orchestral
music is apt to be rather slow
and sombre. Much of the
transmission periods heard
by the writer feature choral
works, presumably a favourite
with local audiences.

Taipei, Taiwan on 3335 at
1608, YL with a talk in a
Chinese vernacular (Hakka)
then OM with a talk. This
Network 5 programme is on
the air from 0950 to 2200, the
power being 10kW.

Radio Mondou, Chad on
5286 at 0527, songs in
vernacular, local style music,
OM with an announcement in
French. Mondou is active with
the Home Service in vernacu-
lars and French from around
0515 to 0800 and from 1400 to
around 1800. The power is
2.5kW.

Colombo, Sri Lanka on 4902
at 1605, with chants in Sinhala.
The National Service in
Sinhala is carried on this
frequency from 2330 to 0330
(Saturday and Sunday until
0730) and from 1030 to 1730
(Monday to Friday). The
power is 10kW.
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are not

B Marconi signai generator TF144H/4, 10kHz to
72MHz. Working but needs some attention. Also
Murphy TU160 receiver-chassis and speaker only.
10 valves, 10 wavebands, working. Tel: (0730) 62049
B Transistors, 741 and 555 ICs, diodes, 8 and 14 pin
sockets, mixed iot, half price, £5.25. Tape head
cleaning liquid, full bottle, £1. Lapel mic, £2 with
clips. A dressing tool for any bench grinder, will
sharpen and clean off the surface, £8 and one £16,
‘both new, with instructions. Tweezers not affected
by etch solution, new, 2 pairs 50p. Some mixed
components and hardware free, send 20p for post.
Some photographic gear, photo sets, models’
clothes etc. Sae for list, all by post, Mr D Martin, 6
Downiand Garden, Epsom, Surrey KT18 5SJ

B GEC HF communication receiver, model
RC410/R, with handbook, good working order.
Frequency range continuous coverage from 2 to
31MHz in 29 switched bands. The receiver is a
double superheterodyne design, employing a
digital frequency synthesiser. List price £1,500.
Will exchange for a Racal RA17L. Buyer collects.
Reason for exchange, can’t get used to digital. R
Worledge, 3 Hampshire Close, Ernsford Grange,
Coventry CV3 2FP

B 40 ROMs for BBC micro, like Disc Doctor, Word
Wise, Speech ROM, PCB maker, ROM manager, all
cost over £25 each when new! £10 each, send for
list! Paul Goodrum, 9 Ryston Close, Downham
Market, Norfolk PE38 9BD. Te!: (0366) 388615

B New FAX-1 unit with RTTY option and printer
cable, few evenings use only, cost £300, accept
£240 or swap for a scanner that inciudes
200/280MHz, like SMC Black Jaguar or other, or
good working rig framestore and monitor. Ring
evenings after seven. Tel: (070) 621 8290

@ CT436 double beam scope, v good cond; works
perfectly, with 1:1/10:1 probe worth £10 on its own,
both for £30. HRO with PSU and nine coils from
50kHz to 30MHz, crystal included, lovely cond, like
new, £70. Teletype distortion test set by ATE,
includes auto send unit, scope etc, includes
complete RTTY terminal, £20 or offers. Ring
evenings after seven. Tel: (070) 621 8290

B Yaesu FRG7700 communications receiver com-
plete with FRT7700 aerial tuning unit, £250. J
Bonney, 17 Birch Grove, Hook, Basingstoke,
Hants. Tel: (025672) 3630

B All b/new: Sinadder 3 meter, £165. Thandar
SC110A scope, ser/man case, £175; Thandar TG102
function gen, ser/man case, £150. Marconi 2163S 1-

142dB attenuator, cost £913+, sell £200. Yaesu .

FT73R 70cm h/port, sp/mic, dc-dc pack plus CSC23,
PA6, FBA10, FNB10, NC28G, MK12H2B, £300. Tandy
digital 25 range fold up multimeter, £30. Tandy
CCP115 printer with paper, £25, or swap for Dayton
PC1 and ARA30 Dressier HF. Ring any time, Pete.
Tel: (0473) 85203

| Etch resist tweezers, new, 2 pairs, £1. Compo-
nent storage bags, 5in x 7in, top quality, 100 for £5.
Plans for matchbox size transmitter, £2. Repair
manual for Praktica LLC, £9; Repair manual for
Praktica Super TL, £5. Credit-sized calculator,
new, boxed, £2. Self tapping screws, mixed, £1.50.
4GHz quartz crystal, £7. Half price bag of 555-741
ICs, transistors, BC108s, 8+ 14 pin sockets, all new,
£5.25, + red LEDs and diodes. Everything by post,
from D Martin, 7 Griffin Crescent, Wick, Sussex
BN17 7LH. Happy New Year

m AOR2002 scanner, exc cond, c/w power supply,
telescopic aerial and battery lead. In original box,
£400. Contact Brian. Tel: (08687) 24903

B AOR2001 scanning receiver, good condition,
£225 ono. Yaesu FT730R 70cms FM mobile, £200.
Trio TR7850 2m high power mobile, £175; ex army
WS62 Tx/Rx 1-10MHz, £70; R1392H VHF receiver
100-156MHz, with rack mount PSU, £40. Pye T100Fn

100W hi-band FM transmitter, easy mod for 2m, £40;
ex mod teletype interface, £30. 1ain Stevenson, 2A
Fife Crescent, Bothwell, Glasgow G71 BDG Tel:
(0698) 852349 after 6pm

W Two studio type monochrome TV cameras with
built-in monitors, by General Electric (also one in
bits for spares), some lenses, video mixer (mono)
by Rediffusion, various boards, plugs etc, £50 the
lot. Tel: (0908) 564635 (Milton Keynes)

B BC221and also UHF version TS175, covers 85 to
1000MHz, internal PSU, both fitted by British
Aerospace. Original calibration charts and crys-
tals. Calibration valid to June 1988, £25 each, space
needed. Ring evenings after seven. Tel: (070) 621
8290

@ Ham International Jumbo, excellent condition,
home base set, internal PSU kHz shift, little used,
ideal for 28MHz multimode amateur band conver-
sion, £150. Write to Mr Walsh, 26 Chadwick Road,
Eccles, Manchester (prefer buyer cotlects)

B Trio TR9500 70cm multimode mobile, BO9 base,
SP120 ex-speaker, very good cond, £400 ono. 70cm
ATV Tx, MTV435 20 watt PSU, £110 ono. MM Rx
converter, £20.2b+w video cameras, £40 each. Two
way video switcher, £15. MC50 base mic - no pre-
amp, £25 ono. Home brew Band | DX TV rec, £25 ono
(video output). Would swap TR9500 for FT101ZD
FM or similar, or FT757, WHY? Chris G1EZJ QTHR,
52 Spode Street, Stoke on Trent, Staffs ST4 4DY.
Tel: (0782) 46570

B TV scrambling: four different American text-
books, very detailed, £20 plus postage. Andy
Emmerson. Tel: (0604) 844130

B Super Star 360 FM, five bands, alphas, 5kHz
shift, FM, AM, USB, LSB, CW, jack for frequency
counter, original mic and box, good afl round
condition, £150. Contact John. Tel: (0734) 411501
@ Eddystone 770R, immaculate condition, £90;
Eddystone 770U, good condition, £80 — super for
military air traffic, seventy cms etc; manuals for
both. Sorry to lose them, but space needed. Ring
evenings after seven. Tel: (070) 621 8290

W ATV station, Fortop TVT435 20W o/p, Fortop up
convertor and TVD100 in line monitor, all with CCT
etc, £150. Trio 9R-59DS gen cov Rx part transisto-
rized, £70. RF probes, suit any multimeter, good up
to 1000MHz, £2 ea. 10mtr to 2mtr tvtr 12V, % watt
o/p, diecast box, based on meon PCB, £40. Wanted
HF rig. Any basic model reqd, will part exch WHY?
Ben, tei: (0562) 743 253

@ Vintage radio books/magazines, also BBC year
books. SAE list. 7 Burgh Mount, Banstead, Surrey
SM7 1ER

@ Swap Yamaha PC1000 keyboard (playcard
system) for Tatung Einstein colour monitor,
second disk + hard/software WHY? Mr J P Smith,
96 Esk Avenue, Corkickle, Whitehaven, Cumbria
CA28 8AL

@ Eddystone 730/4 gen cov Rx 480kHz to 30MHz.
Perfect condition, complete with manual, £110
ono. KW Vespa SSB/CW Tx 160 to 10 metres, very
good condition, PSU inctoded, £75 ono. Also
complete colour darkroom for saie. Comprises
Philips PCS 2000 colour enlarger. Jobo colour
processor, Philips auto timer and colour analyzer,
plus all accessories for producing first class
colourprints and slides. Mr C A Crabb G4HNH, Tel:
(021) 472 3845

@ Sanyo hi-fi component system in matching
cabinet. Belt-drive, semi-automatic record deck,
Dolby cassette deck with soft-touch controls and
LED level meters, FM/FM stereo/LW/MW tuner,
and 40 watt RMS amplifier. All finished in dark
grey, immaculate condition, excellent sound
quality, £140 ono. Hitachi SS370 hi-fi oudspeakers,
soft-dome tweeters and woofers. 60 watts per
channel handling, black ash finish, removable
front covers, bare-wire input terminals, excelient

condition and sound quality, £40. Philips cassette
recorder, mains/battery operation, built-in elec-
tret condenser microphone, excellent condition,
£8. Ferguson mono radio/cassette recorder,
LW/MW/FM, built-in microphone, good condition,
£8. BSR record deck with audio-technica magnetic
cartridge, good condition, £8. EMI speakers, very
good condition, good sound quality, £10. Target
audio speaker stands, suitable for medium-sized
speakers, excellent condition, £12. Shure car-
tridge with new stylus, excellent sound quality.
Can demonstrate, £10 (less than cost of stylus).
Tel: Brentwood 219788

m Fast EPROM blowing service. Send image on
disk or cassette. 8K or 16K inc high quality EPROM,
£6.50. Special: 16K ROM programmed for only
£5.00. For more details etc contact Mr C J Duffy, 105
Cranbrook Street, Oldham, Lancs OL4 1QH

B Cirkit 50MHz pre-amp, £10; muTek 23cm
converter (not working), £10; Fortop 428MHz notch
filter, €5; 1QD touch-tone keypad mike (as new),
£22. Andrew Emmerson, Tel: (0604) 844130

B Pye Cambridge complete and working, £15; low
band Tx chassis with 6/40 PA, £14; low band Rx
ideal for 4 metres, £14; PSU made by Farnell giving
+12V, -12V, +5V and -5V, £20; NiCad constant
current charger with 4 new C size batteries, £16;
Avo 47A multimeter with ac & dc voltage and
current ranges, £55; electronic keyer with built in
twin paddle and side tone, variable speed, £20;
packs of new semiconductors, £2.50; packs of used
74 TTL chips, £3.50; EPROMs 2708, 2716, 2732 (x
computer) 3 for £2.50. 280 chips, £1 each. All above
prices include post & packing. (Will haggle on all
above prices). Gino, G4NNZ, tel: (0664) 500228

B Have a Zenith 2 camera outfit, will exchange for
2m rig. Thomas Williams, 51 Alamein Drive,
Winsford, Cheshire CW7 1DG. Tel: (0606) 553768
B Sharp SG400E 70W Dolby system, stereo
m/centre. Cost £550 (2 months in use). Mint
condition - offers! Or straight swap for digital
communications receiver. Also have ZX81 16K
PSU, excellent condition, £25 plus carriage. Write
to 60 Highfield Road, M6 5LA with SAE for quick
answer

B Home built ham bands onily valve receiver
(manufactured frontend). In working order, heavy,
so buyer must collect. Any reasonable offer or
swap for SS DD 5% drive. Tel: (0532) 866897

B ATU Amtec 3000, offers. Scanner SX200N,
perfect, offers over £100. Superstar, as new never
used, £120, suitable to convert. Wanted: Nato 2000
in good working order, urgent, £100 offered (or
FT7B Yaesu). Tel: (0283) 221870

B HW101 SSB/CW HF txcvr, HP21 PSU, exc cond,
recently updated by Heath, K-tone fitted, spare
valves. Beautiful SSB/CW signals on Tx, £175. Era
microreader, reads CW/RTTY signals from audio
completely automatically. Measures only 6in x 4in
x 2in, £80 (costs £130). Datong ASP automatic RF
speech processor, £45. G-whip mobile HF antenna,
with 80/40m coils and mounting hardware, £25.
Buyers pay carriage please Steve GM4GTU,
QTHR. Tel: (0224) 743039 evenings

B Trio TH21E mini hand-held, two metres, plus
spare NiCad pack, carrying case and speaker
mike, £170. Yaesu FT73R, 70cms mini hand-held,
plus speaker mike, carrying case and mobile
charger, £200. Compact disc player, Sony CDD101,
cost £499, selling £250 (with remote control).
Colour television, £25. Spectrum Plus two compu-
ter, with six games and joystick, £95. Hitachi stereo
headphones, £5. Trio R600 communications rcvr,
£250. Mike G1XGM, 51B Brownhill Road, Catford,
London SES6. Tel: 01-461 5398

B Lowe HF125 Rx in very good condition, very
little used, 5 months old. Key pad entry. Will accept
£300. Carriage extra, PSU. Tel: (091) 258 5289, 6-7pm
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[i— == SAVANED S e oy
B Fisher valve stereo amplifier, or Dynaco and
other American hi-fi equipment. Tel: (0202) 888021
B BBC test card and caption photos required.
Would aiso be very interested to hear from anyone
with recordings of BBC test card music, partic-
ularly from the 1950s and early 1960s. Keith Hamer,
7 Epping Close, Derby DE3 4HR. Tel: (0332) 513399
W JR310 Rx (Trio) wanted, contact Peter. Tel:
(0642) 456327 daytime

@ Autoranging DMM, prefer Fluke, Beckman etc;
general coverage Rx, R600, R1000, Lowe, Yaesu
etc. A Stone, 122 Stradbroke Road, Lowestoft NR33
7HX. Tel: (0502) 4122

B BC221 frequency meter. Good working order,
good price, but not working considered, provided
mechanically sound and original components
present. Without calibration book, at a pinch.
Please give details. Also, wanted: workshop
manual pref for modulated version, to buy or loan
for copying. Will pay all postage. C Burrell, 2
Clachamish, Bernisdale, Isle of Skye, Scotiand
IV51 9NY

A Teletextadaptorfor BBC ‘B’ computer, swap for
Oric MCP40 colour printer, hardly used. Tel:
Devizes 77600

B Wanted Grundig Satellit 3400 communication
receiver in good condition. Mr R J Smith, Flat 18,
Carless Street, Caldmore, Walsall, Staffs WS13RH
B Medium wave range block and regenerator
biock for Marconiphone V2A receiver. RAF
receiver, type R1082. Avo 160 valve tester and 1968
edition Avo valve manual. Taylor, 14 Willow Walk,

Canewdon, Rochford, Essex SS4 3QH. Tel: (03706)

598

B Valve amplifiers and any other early hi-fi
equipment. Also old style. G K Duncan, 103
Fairfield Road, Burgess Hill. Tel: (04446) 44498 eve
@ Ham Radio back issues required, good price
paid for long run. Also require scanner FRG9600,
cash or swap. Collins R390A in excellent working
order. Branson, 111 Park Road, Peterborough. Tel:
(0733) 67604 ;

FREE CLASSIFIED ADS CAN
WORK FOR YOU

We are pleased to be able to offer readers
the opportunity to sell your unwanted
equipment or advertise your 'wants'.

W lete the order form at the end
of . - feel free to use an extra
sheet of paper if there is not enough
space. We will accept ads not on our order
form. Send to Radio & Electronics World,
Classified Ads, Sovereign House, Brent-
wood, Essex CM14 4SE. oata

B Has anyone got a circuit diagram or valve
numbers for the Advance signal generator type
number B4A2 or an Advance LF oscillator type
H1E. Any heip gratefully appreciated. Cash paid
for photocopies etc. Jeff Watkins, 25 Beech Grove,
Oakdale, Blackwood, Gwent NP2 0JL

B Wanted oscilloscope manuals-service sheets,
inctuding manual-service sheet for Cossor model
339A. Also data on oscitloscope cathode ray tube
VCRS522 alias CV1522 alias MOV type 401A. Robert
Tinsley, 134 Cherry Tree Drive, St Helens,
Lancashire WA9 2NW. Tel: (0744) 59117

B Can anyone help? | want volume 1 of
Harmsworth's Wireless Encyclopedia, A to D, pp1
to 736. Has anyone got a copy? Plese write to Peter
Jones, 18 Nover Wood Drive, Fownhope, Hereford
HR1 4PN, or tel: (0432) 77428

B Practical Wireless 1930s, 1960s Radio Construc-
tor. Simple radio circuits, key line books, short
wave receivers, data books, Eagl/e Book of Mode!
Aircraft. Savage, 18 Bideford Close Pk, North
Swindon, Wilts SN3 2LB

B BC348 receiver required by enthusiast. Details
to Alan Stubbings, 12 Otter Avenue, Saxilby,

FRE LASSIFIED AD ORDER FORM

Lincoin LN1 2HU or tel: (0522) 702 601 after 6pm
@ RAE instructor would like advice on trends in
radio amateur exam questions since the introduc-
tion of 1986 to 1988 syllabus. My students and |
would be most grateful for this information to help
them to success in next May examination. John
G8PWO, 15 Spring Head Road, Kemsing, Seve-
noaks, Kent TN15 6QL. Tel: Sevenoaks (0732) 62481
@ Microwave Modules or similar, Meteosat down=
convertor and pre-amp, with or without dish, or
yagi aerial. Good price for complete system or
individual units. Ken GM4EZJ, QTHR, tel: (0875)
53450

B Commodore Vic 20 computer for parts. Also
interested in purchasing electronic books and
magazines. Reasonable prices please. H Doherty,
9 Assisi Gdns, Drumaroad, Castlewellan, Co Down
BT31 9PE

@ Repiacement processor (HD6805) or complete
board for Oric plotter/printer MCP40 or details of
where to obtain one. H Bloomfield, 49 Oak
Crescent, Garforth, Leeds LS25 1PW. Tel: (0532)
866897

@ Last month gave zero results, so let's try once
more, still wanted, echo device: alsaq data on the
RX2186, also price, if you know of the whereabouts
of same. Now, how about those xtals, for which
£3.00 each is offered (see page 63 of December
issue). Wanted electric condensor mic, but not
button/battery tie pin type, must have lots of gain,
can | have some replies OMs YLs and XYLs. Just
write Mr G Stevens (c/o0) 185 Fleet Street, London
EC4

® Datong active antenna, indoor preferred, but
would consider outdoor if in good condition.
Contact Mick, tel: (0702) 512814

B HF used tcvr FT707 or TS130S, also used 2m
linear amp, 25W to 40W. Tel: (0483) 235544,
Guildford, anytime

B Fisher stereo valve amplifier, or other quality
American types. | also have a selection of British
amps with spares. Tel: (0202) 888021, answerphone
if not there

For Sale

Send to: Radio & Electronics World Classified Ads-Sovereign House - Brentwood - Essex - CM14 4SE

Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate
sheets for second and subsequent ads

[ Wanted

a

CAPITALS (One word per box)

To avoid mistakes please write clearly and punctuate your ad

Name/Address
Postcode/Telephone

USE SEPARATE SHEET FOR MORE WORDS
Ensure that you have included your name and address, and/or telephone number

CONDITIONS: Your ad will be published in the first available issue. We will not accept trade advertisements.
We reserve the right to exclude any advertisement.
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JAPANESE Ic’s (PART OF OUR RANGE)

l AN7178 £2.95, BA5406 £2.20, HA|377£22) HA1382 £2.50, HA 1394 £2.95,
I HA1397 £2.75,HA1398 £2.75, HA13001 £2.95, LA4460 £1.80 3“2 o

, LA448Y
LA4507 £4.25, LCT137 £2.75, Ms1517 280, MB370.£1.80, Maammso
Maammso MB3730 £2.50, MB3731 £3.50, STK461 £7.50, STK463 £8.40,
N TRAD B 00 TATIaR B30, TATEH0 208, TATI £208 AT
DT T AT .79, TAzeTa oo, AT £3.50, TA7281 £2.95. TAT282
£295 TATIRS 2.6, TAT289 €26, TATS11 £3.20, UPCS7S £1.00, upcnu
B IR Er10 URerIE e 110, UPCTI08 €5 50, UPCY188 £2.75
UPC1230 £2.50, UPC1263 250, UP1277 £275, UPGizrs 2 75, UPCTo86
. £3.60, UPC1394 £1.85.
s ADD 60p POST AND PACKING ANO THEN AOD 15% VAT TO TOTAL

T POWELL 16 PADDBNGTON GAEEN LONDON W2 1LO
OPEN MON-FRI 10AM-5PM, SAT DAM-12 NOON.
: 01 723 9248

ACCESSNISA. TELEPHONE ORDERS ACCEPTED OVER £8.00

RF DEVICES AT ROCK

BOTTOM PRICES!
Nobody beats us!

Over 30,000 RF devices at low prices
REPLA TRA

MRF454 HF/SSB 80W £24.50
MFR450 HF/SSB 50W £11.60
MRF238 VHF/FM 25W £12.80
MRF475 HF/SSB 20W £3.25
2SC1969 HF/SSB 18W £2.75
28C2043/1307 HF 16W £2.00
25C1947 VHF 3.5W £7.60
2SC1946A VHF 32w £16.30
BLW 60R HF/VHF 50W (Special) £7.50
. REPLACEMENT RF POWER
MODULES
M57704/SAU3 UHF 15W £39.20
M57712/37 SAV7 VHF/FM 25W £39.50
M57713/SAV8 VHF/SSB 15W £39.00
M57716/SAU4 UHF/SSB 15W £39.00
M57716/SAU4 UHF/SSB 15W £49.50
M57719 VHF/PMR 15W £31.20
M57727 VHF/SSB 38W £47.50
MS57749/SAU11 934/FM TW £39.20
Send £1.00 p&p. SAE for full list

All prices Inc. VAT
Many ic’'s and other types in stock
Equivalent for most devices avalilable

RAYCOM LTD
DEPT RE international House,
963 Wolverhampton Road,
Oldbury, W. Midlands
B69 4RL
= 021 544 6767 £

ETESON ELECTRONICS

188 Lower Green,

, Blackpool
Tel: (0253) 885107

Open: 9.30am - 12.30, 1.30 - 5.30. Closed Wed & Sun.
Electronic Component Specialists.

A wide range of electronic p ts, IC's, capacitors,
i CLl . plugs and kets etc.

PROFESSIONAL GRADE VHF-
FM BROADCAST EQUIPMENT

The Galaxy range offers superb specifications
atan economic price. We offer a special range
of high quality transmitters, power amplifiers,
stereo encoders, UHF repeater links,
compressors, antennas. Powers 10w to Tkw.
Built to high specifications at an economic
price. Meets IBA & Full Broadcast
specifications.
Phone now for prices and delivery:
Cyberscan International
3 Easicote View, Pinner,
Middx HAS 1AT. Tel: 01-866 3300

AGRIMOTORS
MERTON GARAGE AND POST OFFICE, MERTON.
- - ' Nr OAKHAMPTON, DEVON EX20 3DZ
Video Electronics EARLY CLOSING THURSDAY 4 odpm
For Icom, Dray, Wells, DAIWA, Datong. N934 MHz (SUNDAYS BY APPOINTMENT)
equipment, logbooks, SPECIALIST IN 934 MHz
rotators, cable, etc. SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT
OPEN .50, Giosed Weanasaays AMATEUR ACCESSORIES CATERED FOR
141 L ter Road, N hire LA4 SQJ 08053 200
Phone (0524) 418873 [~]
- THE SCIENTIFIC WIRE COMPANY
: Selectronlc 811 Forest Roed, London E17. Telephone 01-831 1568
, . . swo Ty [ 4oz 208
The UK's leading suppliers of 81034 a8 209 1.10 0.8
. . + | 35t039 382 231 127 0.93
934MHz personal radio equipment 01043 800 320 225 181
441047 8.67 5.80 349 275
203 High Street “ saVEnPLATID CoPPIR WRE
141030 9.09 5.20 293 9
Canvey Island, Essex, ¢ TINNED COPPER WIRE v
H 14 to 30 3.97 M 1.39 0.94
Tel: 0268 691481 Fluxcore
(Open Mon-Sat 9'530) Please add 15% VAT. Orders under £3 add 50p.
0 . . SAE for list of copper and resistance wire.
Amateur radio equipment also in stock Desler enquiries welcome.

Radio& .
Electronics

The communications and electronics magazine Wor[

This method of advertising is available in
multiples of asingle column centimetres —
(minimum 2cms). Copy can be changed
every month

RATES
per single column centimetre:
1insertion £9.65, 3 — £9.15, 6 — £8.65, 12 — £7.75.

PlirsEEEEEENEERE NSRS
# RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM

B TO: Radio & Electronics World - Sovereign House .
Brentwood - Essex CM14 4SE - England - (0277) 219816

i PLEASE RESERVE .. ... centimetres by............... columns
] FOR A PERIOD OF 1 issue.....[] 3issues.....[] 6issues....[] 12issues.....[]
B COPY enciosed......[] to follow......[]

Cheques should be made payable to

. Radio & Electronics World. Overseas
PAYMENT ENCLOSED: ........ . £ - payments by International Money Order +
Credit Card

CHARGE TO MY ACCOUNT....[ CREDIT CARD ED___D

EXPIRY DATE

B COMPANY oo sreness e s
B ADDRESS .ooooooeoeeeeeeeeeeeeoeese e se oo

B SIGNATURE ... TELEPHONE ..o |
l ................................................................................................................................... =
IL Jefeln | T [ [ [ 1 I
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Telephone
the advertising
department on:
0277 219876
for details

in the South

FRASER ELECTRONICS
42 ELM GROVE, SOUTHSEA, HANTS

=== COME AND BROWSE prey
== BEFORE YOU BUY

NEXT ISSUE
ON SALE
11th FEB

1988

TURN YOUR SURPLUS

IC's TRANSISTORS etc, into cash, immediate
settlement. We also welcome the opportunity

MRZ
COMMUNICATIONS LTD

LUCKY SOUTH COAST DWELLERS | | HEATHERLITE MOBILE
can see the biggest display of
ELECTRONIC COMPONENTS MICROPHONES

telephone 0482 871762

With control box, mic gain control,
PTT, LED on TX.

with plug, with scan buttons................ £26.00
with plug, without scan Buttons.......... £24.00
FOR SINGLE EARPHONE ON ANY OF

ABOVE...add ... £3.00

TYPE SW for portables, mic, earphone, sw
box, jacks £15.50
‘please state rig’

p&p add £1.50 per order
EXPLORER VALVE AMPLIFIERS

2M EXPLORER VHF linear amp with single
ACX250B.........ccvviviniinnrninininiens e £535

70cm EXPLORER UHF linear amp with
single 4CX2508B..... £585

HF EXPLORER linear amp 2 x 3-500Z
valves £1050
carriageonamps...... £15

Heatherlite Products,

1 Beverley Business Centre,
St. Nicholas Road, Beverley,

TSR STOKE-ON-TRENT North Humberside. HU17 0QN
COLES-HARDING & CO DESK DC SUPPLY AND BASE

103 South Brink, Wisbech, Cambs
TEL: 0945 584188/Fax. No. 0945-588844
Est Over 10 years

JAYCEE ELECTRONICS LTD

JOHN GM30PW
20 Woodside Way, Glenrothes,

Fite KY7 SDP o
A
Tel: 0592 756962
Quality secondhand equipment in stock. Full

Open: Tues-Sat 9-5
range of TRIO goodies. Jaybeam - Microwave

FOR ICOM PORTABLES
ICOM-AMATEURPMR/MARINE/AIR

YAESU — AMATEUR s
UK AND EXPORT Y

¥FiaicoMm °

—TEI.. (0782) 619658
mass 7 DAY SERVICE

Please mention
Radio & Electronics World
when replying
to any
advertisements

Modules - LAR.
COUNTY =
> BOXES od sizes
BEAM VIDEO 40eeen x S¥vomn Gouite
Throughout the house on Channel 36.
Price £10.50 + P&P 50p. Phone for leaflet: G U I DE Total Ad space 3 issues
Electronic Mallorder A
o2 ron| om prepayment single  £47.00
Bridge Str "'"w“: A'OM rates double £94.00
EY  rerovosszdossizes T | RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM 1
] TO: Radio & Electronics World - Sovereign House - Brenfwood - Essex ]
' 1 CM14 4SE - England - (0277) 219876 ]
* : print your copy here :
‘ sss. 'Y 7 | |
| |
ALL THE SUPER I I
BARGAINS ARE I I
ON THE | NUMBER OF INSERTIONS REQUIRED |
: | Single County Guide 3. £47.00..[] 6. £88.00..[] 12..... £158.00.] |
INSIDE-FRONT | Double County Guide 3.....€9400.0] 6.817600. 1283160000 |
COVER OF TH’S I PAYMENT ENCLOSED Cheque:s shoulg" ge ngde payable to Rgdlo & I
MA GAZ INE .' .' I E Internationol Money Orc!ere'seos o I
I Conditions —— Payment must be sent with order form. No copy changes allowed. Ads accepted subject fo our I
] standard conditions, available on request. ]
| Registered No 2307667 (England) |
|
* *| ! C SENNNEERE 11
----------------------------
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ADVERTISERS INDEX

Bi-PaK.....ccoocvveveeeeeennnn.n....68
British Telecom............... 16

Northern Amateur Radio
Society....cccceevveveeeeeenne 14

JBUll...coveeeeeeeee e 67
Patrick Stephens............59

PM Components 8’9 Brian Reed.......................42

SRW Communication.....49
Sherwood Data................25

Specialists Semi

Conductors......cceeeeeeeeee. 32
C R Supply..ccceeeeeeeeceeennnnn.. 42

Display Elect...............46,47

1COM e 26,27

Interbrooks......................59 Technical Software........42

Keytronics...........ccceeeeeee... 17 RWithers...auiiinneeeneenennnll 2

o0&
Elec ronics

fhn commumcohonx and eléchonics mognrmo

ADVERTISING RATES & INFORMATION

) I Nl R series rates for consecutive insertions
depth mm x width mm ad space 1 issue 3k 6 lssues 12 issues
61 x 90 apage £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 V4 page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 2 page £305.00 £290.00 £275.00 £245.00
263 x 186 1 page £590.00 £560.00 £530.00 £475.00
263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00
colour rates
Co AD R exclude cost series rates for consecutive insertions
of separations

depth mm x width mm ad space 1 issue 3 issues 6 lssues 12 issues
128 x 186 or 263 x 90 2 page £420.00 £395.00 £375.00 £335.00
297 x 210 1 page £810.00 £760.00 £730.00 £650.00

Covers: Outside back cover 20% extra, inside covers 10% extra

Bleed 10% extra [Bleed area = 307 x 220)

Facing Matter:  15% extra

*Dates affected by public hotidays

mono no proof and smell ad mono artwork on sale thurs

18Nov87.... ey 20NOVET7 ...10Dec87.......

16 Dec 87 ...18Dec87 ...

..20Jan8s. .22Jan88..

- ..17Feb88... ..19Feb 88

CONDITIONS & INFORMATION

SERMES RATES It series rate contract is cancelled, the advertiser
Series rates also apply when lnrgor or additional will be liable to pay the unearned series discount
space to that initially bodked is taken already taken

An ad of at least the mmlmum lplce must appear All single insertion ads are accepted on a pre-
in consecutive issues to qualify for series rates cory payment bnn only, unless an account is held CONDITIONS

Previous copy will automatically be repeated if no Excogt for County Guides copy may be ] ts will b d for series rate advertisers 10% discount if advertising in both Radio &
turther copy is received monthl: subject to satiafactory Credit references World and Radio. A voucher
A ‘hoid ad’ is acceptable for maintaining your No additional charges for typesetting or illustra- Accounts are strictly net and must be settled by copy will be sent to Display and Colour advertisers
series rate contract. This will automaticalfy be tions {except for Colour separations). publication date on

insestadiitinciiudhericopylisreceived For illustrations just send photograph or artwork

..11Feb88...

QOverseas payments by International Money Order.

Printed — web-offset.
PAYMENT Commission to approved advertising agencies i3
10%.

Above rates exclude VAT

y
Ads accepted subject to our standard conditions,

Display Ad and SMIII Ad series rate POR FURTHER INFORMATION CONTACT available on request
are not b Colour Ad rates do not include the cost of Radio & Electronics World, Sovereign House, Brentwood, Essex CM14 4SE
separations {0277) 219878
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= £1BAKERS DOZEN PACKS

2 ’ Price per pack is £1.00.* Order 12 you
4 may choose another free. Items marked
: (sh) are not new but guaranteed ok.

1-513 amp ring main junction boxes
2-513amp ring main spur boxes
§ -3 Hush electrical switches.
7-4inflex line switches with neons
8280 watt brass cased elements
9-2mains transformers with 6V 1A secondaries
10 -2 mains transformers with 12V % A secondaries
11- 1extension speaker cabinet for 6% " speaker
12 -5 octal bases for relays or valves
13- 12 glass reed switches
14 - 4 OCP 70 photo transistors
16 - 4 tape heads, 2record, 2 erase
17 - 1 ultrasonic transmitter and 1ditto receiver
18 - 2 15000 mfd computer grade electrolytics
19 - 2 light dependent resistors
20 -5 ditferent micro switches
21-2mains interference suppressars
22 - 225 watt crossover units 2 way
23 - 140 watt 3 way crossover unit
28 - 16 digit counter mains voltage
30 - 2 Nicad battery chargers
31-1 key switch with key
32- 2 humidity switches
34 - 96 x 1 metre lengths colour-coded connecting wires
36 - 2 air spaced 2 gang tuning condensars
37-2solid diaelectric 2 gang tuning condensors
38 - 10 compression trimmers
41 - 6 Rocker Switches 10 amp mains SPST
43 - 5 Rocker Switches 10 amp SPDT Centre Off
44 - 4 Rocker Switches 10amp DPDT
45124 hour time switch mains operated [s.h.)
46 - 16 hour clock timeswitch
48 - 26V operated reed switch refays
49 - 10 neon valves - make good night lights
50 - 2x 12V DC or 24V AC, 4 CD relays
51— 1x 12V 2C D very sensitive relay
52 - 112V 4C relay
85 - 1locking mechanism with 2 keys
56 - Miniature Uniseleczor with circuit for electric jigsaw
57 - 5 Dolls House switches
60 - 5 ferrite rods 4” x5/16” diameter aerials
61- 4 ferrite slab aerials with L & M wave coils
62 - 4 200 ohm earpieces
63— 1 Mullard thyristor trigger module
64 - 10 assorted knobs % spindles
65 - 5 different themaostats, mainly bi metal
66 - Magnetic brake - stops rotation instantly
67 - Low pressure 3 level switch
69 - 225 watt pots 8 ohm
70 - 225 watt pots 1000 ohm
71 - 4 wire wound pots - 18, 33, 50 and 100 chm
73 - 43 watt wire wound pots 50 ohm
77-1time reminder adjustable 1-60 mins
78 -5.5amp stud rectifiers 400V
85 - 1 mains shaded pole motor % stack - % shaft
86 -25" ali fan blades fit % " shaft
87 -23" plastic fan blades fit % " shaft
88 - Mains motor suitable for above blades
89~ 1 mains motor with gearbox 1 rev per 24 hours
91-2 mains motars with gearbox 16 rpm
93 - 411 pin moulded bases for relays
94 - 5 BTG valve bases
95 - 4 skirted B9A valve bases
96 - 1 thermostat for fridge
98 -1 motatised stud switch (s.h.}
101-12% hours delay switch
103 - 16v mains power supply unit
104 - 1 4% V mains power supply unit
10515 pin flex plug and panel socket
107 - 15" speaker size radio cabinet with handle
108 - 10% " spindle type volume controls
110 - 10 slider type volume controls
112 - 1 heating pad 200 watts mains
114 - 1 1W amplifier Mullard 1172
115 - 1 Wall mounting thermostat 24V
118 - 1 Teak effect extension 5" speaker cabinet
120-2p.c.b. with 2amp full wave and 17 other recs
122 - 10 mtrs twin screened flex white p.v.c. outer
132 - 2 plastic boxes with windows, ideal for interrupted
beam switch etc
156 - 3 varicap push button tuners with knabs
188 - 1 plastic box, sloping metal front, 16 x 3%mm, average
depth 45mm
241-1car door speaker {very flat) 6% “ 15 ohm made for
Radiomaobile
243 - 2 speakers’ 6" x4 15 ohm 5 watt made for Radiomabile
266 - 2 mains transformer 9V 4 A secondary split primary so
DK also for 115V
267 -1 mains transformers 15V 1A secondary p.c.b. mounting
330 - 26V 0.6V mains transformer .3a p.c.b. mounting
350 - 40 double pole leaf switches
365 - 17uf 660V 50hz metal cased condenser
453 -22%in 60 ohm loudspeakers
454 -22%in 8 ohm loudspeakers
463 - 1 mains operated relay with 2 sets ¢/0 contacts
464 -2 packets resin filler/sealer with cures
465 -3 5A round 3 pin plugs will fititem 193
466 - 47 segment l.e.d. displays
470 - 4 pc boards for stripping, lots of valuable parts
480 - 13A double pole magnetic trip, saves repairing fuses
498 - 4 1000uf 25V axial electrolytic capacitors
504 - 1 Audax PM 8" speaker 15 ohm 5 watt rating
515- 100 4BA 1% cheesehead plated screws and 100 4BA nuts
541~ 1 pair stereo tape head as in cassette recorder/players
546 - 1 bridge rectifier 600V international rectifier ref 358100
548 - 2 battery operated relays (3-6v) each with 5A ¢/o contacts
2pairs
553 - 2 lithium 3V batteries (everlasting shelf life)
TELEPHONE BITS
Master socket thas surge arrestor - ringing condenser etc)
and takes B.T. plug.....

Extension socket... £2.9
Dual adaptors (2 from one socket) £3.95

Cord terminating with B.T. plug 3 metres
Kit for canverting old entry terminal box to new B. T master
socket, complete with 4 core cable, cable clips and2B.T

extensionsockets......... £11.50
100 mtrs 4 core telephone cable............ £8.50

il
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COMPACT FLOPPY DISC DRIVE EME-101 {
The EME-101 drives a 3" disc of the new standard which
despite its small size provides a capacity of 500k per disc.
which is equivalent to the 3% " and 5% " discs. We supply the
Operatars Manual and other information showing how to
| use this with popular computers: BBC, Spectrum, Amstrad
i etc. Ali at a special snip price of £27.50 including postand
[

VAT. Data available separately £2, refundable if you purchase
the drive.

MULLARD UNILEX AMPLIFIERS
We are probably the only firm in the country with these now in |
stock. Although only four watts per channel. these give superb
reproduction. We now offer the 4 Mullard modules - i.e. Mains |
power unit (EP9002) Pre amp module (EP9001) and two amplifier
modules (EP9000) all for £6.00 plus £2 postage. For prices of

modules bought separately see TWO POUNDERS.

CAR STARTER/CHARGER KIT

Flat Battery! Oon't worry you will start your car in a few minutes with
this unit - 250 watt transformer 20 amp rectifiers, case and all parts with
data case £17.50 post £2.

THIS MONTH'S SNIP
is a 2% kW tangential heater, metal box to containitand 3
I level switch to control it. Special price £7.50 post paid.

L

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
/‘\ on and one off per 24 hrs. repeats daily
[ { ¥ ~ 2‘ automatically correcting for the
- lengthening or shartening day. An

. expensive time switch but you can have it
"—w for only £2.95 without case, metal
9 - case - £2.95, adaptor kit to convert this
= ~ into a normal 24hr time switch but with the

added advantage of up to 12 on/offs per
24hrs. This makes an ideal controller for

Ex-Electricity Board. the immersion heater. Price of adaptor kit
Guaranteed 12 months. s £2.30
12 volt MOTORS BY SMITHS

Made for use in cars, etc. these are

very powerful and easily reversible.

Size 3% " long by 3" dia.

They have a good length of %

spindle - 1/10 hp £3.45

1/8hp£5.75.1/6hp£7.50  SOUND TO LIGHT UNIT

Complete kit of parts for a three channel sound to light unit
controlling over 2000 watts of lighting. Use this at home if you ’
wish but it is plenty rugged enough for disco work. The unitis
housed in an attractive two tone metal case and has controls for |
each channel, and a master on/off. The audio input and output

are by %" sockets and three panel mounting fuse holders provide
thytistor protection. A four pin plug and socket facilitate ease of
connecting lamps. Special price is £14.95 in kit form

]
‘ 9" MONITOR |
Ideal to work with computer or video camera uses Philips }
black and white tube ref M24/306W. Which tube is implosion
and X-Ray radiation protected. VDU is brand new and has a
time base and EHT circuitry. Requires anly a 16V d¢ supply
to set it going. It's made up in a lacquered metal framework
but has open sides so should be cased. The VDU comes
complete with circuit diagram and has been line tested and
has our six months guarantee. Offered at a lot less than
saome firms are asking for the tube alone, only £16 plus £5
post.

LIGHT BOX

This when completed measures approximately 15 x 14”. The light
source is the Philips fluorescent ‘W' tube. Above the light a sheet
of fibreglass and through this should be sufficient light to enable
you to follow the circuit on fibreglass PCBs. Price for the
complete kit, that is the box, choke, starter, tube and switch. and
fibreglass is £5 plus £2 post, order ref 5P69.

TANGENTIAL HEATERS

We again have very good stacks of these quiet runnng instant
heat units. They require only a simple case, or could easily be
fitted into the bottom of a kitchen unit or book case etc. At |
present we have stocks of 1.2kw, 2kw, 2.5kw, and 3kw. Prices are
£5 each for the first 3, and £6.95 for the 3k. Add post £1.50 per
heater if not collecting.

CONTRDL SWITCH enabling full heat, half heat or cold blow,
with connection diagram, 50p for 2kw, T5p for 3kw.

FANS & BLOWERS

5" £5+£1.25 post. 6" £6 + £1.50 post |
4" x 4" Muffin equipment cooling fan 115V £2.00

4" x 4" Muffin equipment cooling fan 230/240V £5.00

9" Extractor or blower 115V supplied with 230 to 115V adaptor
£9.50 +£2 post.

All above are ex computers but guaranteed 12 months.

10" x 3" Tangential Blower. New. Very quiet - supplied with 230 to
115V adaptor on use twa in series to give long blow £2.00 + £1.50
post or £4.00 + £2.00 post for two

TELEPHONE LEAD

3 mtrs long terminating one end with new BT, flat plug and the

other end with 4 correctly coloured coded wires to fitto phone or |

appliance. Replaces the lead on old phone making it suitable for

new BT socket. Price £1 ref BDS52 or 3 for £2 ref 2P164
POWERFUL IONISER '
Generates approx. 10 times more IDNS than the ETI and
similar circuits. Will refresh your home, office, shop. work ‘
room etc. Makes you feel better and work harder - a

plete mains op d kit, case included. £11,50 + £3 PBP.

J & N BULL ELECTRICAL
Dept. R.E., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 5QT ,

MAIL ORDER TERMS: Cash, P.0, or cheque with arder. Orders
under £20 add £1service charge. Monthly account orders
accepted from schools and public companies. Access & B/card
orders accepted. Brighton (0273) 734648 or 203500

NEW ITEMS

Some of the many described in our current list
which you will receive with your parcel.

£2 POUNDERS*
2P122 -1 30arotary switch, surface mounting with pointer knob
2P123 -1 25arotary switch, surface mounting, cover engraved, high.

medium low and off

2P124 - 128kv .001 mfd block condensor
2P129 - 110spm motor 115V so supplisd with adaptor for 230V
2P131 - 1 Crouzet motor 230V fits the Crouzet gearbox
2P132 -1 ceiling heat-stat for fire warning or protection
2P138  1Circuit breaker 20a, Crabtree ref C50_
2P134 19V 500mA psu, plugsinto 13a socket
2P135 - 10m 10 conductor intercom cable
2P136 - 12%kw element made for tangential blowers
2P137 1Thermo couple. stainless steel tipped for measuring interna
heat
2P138 -1 Mains transformer 20V 0 20V 1a upright mounting
2P14) 1rechargeable battery D size {4 AH) solder tag ended
2P142 - 10m 4 pair intercom cabie White PVC outer
2P144 1mains operated relay with 4 x 8a ¢/ o contacts
2P146 - 17,800 uf 150C d.c. smoothing capacitor
2P148 - 1Technical information on 3° FOD refundable if you buy fdd
2P149 - 5 dift battery operated model motors
2P150 -1 PSU chassis with all components for 24V 2A d.c. unwired
2P151 - 1Metal box 14% x 14 x 4 with lid add £2.00 post
2P152 -1 Motor start capacitor 80uf 250V
2P153 - 1Two station intercom unused but line reject
2P154a  1Nicad charger pluginto 13a socket5.2V .JUA output
2P154b - 1 Nicad charger - plug into 13a socket 6V 9V A output
2P155 - 1Mains transformer giving 16. 17. 18 & 20V 60W
2P158 - 1 Dven thermostat with temp calibrated knob
2P158 - 19V 50Cma cased with mains lead and output lead
2P160 -1 13a plug adaptor fused takes 3 x 3a plugs
2P161 - 16" diagonal side cutters
2P162 -1 Stereo Matrix PCB mounting deemphasis K35
2P163 -1 AC Working capacitor 12uf 660V AC or 1500V dc
2P184 -3 Phone leads 3 mtrs long tagsoneend 8 T plug other end
£3 POUNDERS*
~10C voltage. doubler or halver for 12V 10 24V 1210 6V 24 10 12V
3Pa - 124hr time switch S new 1year
3P3  -12V500mA psu plugs in 13a socket requlatad
3P0 - 1Mains transfor mer S0V 2A with 6.3 pilot light winding,

upright mounting, fully shrouded plus £1 post

ki ak] - 1 Noise filter to fit in mains lead of appliance up to 25a

3P15 - 1waterproot case will take 150 watt transformer

3P16 - 1signal box. 3lamps on face plate of metal box size 5% x 3%

3P17 - 1choke and starter 1o work 8" fluorescent tube at 125W

3pP18 122V 3a mains transtormer with bridge rect fitted on top panel

3P20 - 10-5a smmeter 3% ac/dc ex equipment

3P21 - 1power factor correction candenser 35uf 350sc

3pr2 1200va - auto transformer 230 to 115V torroidal encapsulated
£150 post

3P24 13" tloppy disc for Amstrad etc.

3P25 - 17" Electricians pliers

£4 POUNDERS*

4P12  -50m low toss co ax 75ohm +£1 past

4P13 3 Horstmann time and set switches 15amp

4P14 1150w mains transformer "¢ core 43V 3.5A secondary

4P15 -1 powerful motor 2° stack fitted with gearbox final speed
60rpm mains operated, could operate door opener etc.

4P17 - Y Uniselector 3 pole 25W, 50V coil standard size

4P18 -1 Volt meter with digital display (DIGIVISOR)

COMPUTERS

ACORN ELECTRON ZX SPECTRUM PLUS
SPECTRUM 128 - COMMODORE 64 - COMMODORE C16
ALL INSTOCK AT TIME OF GOING TO PRESS

Phone for details

£5 POUNDERS*

5P86

1 Transtormer upright mounting 230/240V primary 2 x 100
secondary

ZX

1a

5P88 1Transtormer in waterproof metal box 24V 5A add £2 post
5P89 14 bank heating slement each 2kw ideal convector heater
5P90 118" long tengential blower with motor at ane end
5P$1 114" blower, motor in middie
5P92 - 10m Audio co-ax double screened 75chm super low loss for TV
5P93 - 16" Alarm bell 24V dc or ac
5P94 1Current transtormer 14V out with 1a dc input
5P9%5 1Vintage photo cell
5p97 - 1Impedance matching transformer 0 4 5-8-160 ohm 100 add
£1.50 post
5P%8a 10 90a ammeter for mounting outside control panel
5P38b - 10-180a ammeter for mounting outside control panel
5P39 -1 Mains opesated blower centrifugal outputsize app. 5" x 1%
5P100 - 1 Mains splitter 45a switch 3 x 15a tused circuits
5P101 -1Model mator 1 rpm from 6V reversible
£7 POUNDERS*
7P1 1Instant heat solder gun - mains with renewable tip and job
light
cx POUNDERS*
1Charger transformer 10a upright mounting 230/240 primary
16v 10a secondary
8P2 - 167 underdome alarmbell suitable for a fire alarm or burglar
alarm mains operated
8P3 - 1 heat sink big powerful so ideal for power transmitter
8pP6 -1 24hr time switch - 2 on offs 16a c/o contacts 3" x 3" x 1% °
8pP7 1Silent sentinel invisible ray kit
8P8 - 1Papst fan 3% x 3% x 1% 230V metal bodied
£10 POUNDERS*
10P14 - 11002 time switch 1 on/off per 24hr extra triggers £1 per pair
10P15 -1 Max demand meter 230 ac mains
10P16 -t powerful air mover 2 smail type blowars with motor in middle
10P18 -1 mains operated klaxon
10P19 - 112V alarm bell really loud. mains operated. iniron case + £5
post
10P22 - 1sensitive volt meter relay
10P23 -1 fruit machine heart 3truit wheels sach stepper motor
operated add £3 post
10P24 - 1Dbig psnel meter face size 4% x 2% 200uA movement scaled
-10
10P30 ;1 instrument psu on pcb has 4 outputs . 12V/ 5V 6A/12V 5A/5V
A
10P31 - 17 day time switch 168 c/0 contacts sep switches tor each day
10P32  -168 rpm 1/6th hp motor reversible
£15 POUNDERS*
15P1 -1 kit tor 115W hi fi amp
15P2 1kit for psu to supply one or two 15P1 amps
15P3 - 1time switch battery or mains operated - 16a ¢/0 contacts, 7

day programmable has 36hr reserve

LIGHT CHASER KIT motor driven switch
bank with connection diagram, used in
connection with 4 sets of xmas lights
makes a very eye catching display for

| home, shop or disco, only £5 ref 5P56.
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THE UNDISPUTED PACK KING FOR OVER 20 YEARS, we offer you the very best in Electronic Components and Semiconductors that your
money can buy. Look at our lists and prices, they are unbeatable in valye and quantity and you always have our “Satisfaction or money back
guarantee”. For 1988 we offer more and more Super Value Packs. All goods advertised in stock at time of going to press.

Please note our new mail order address: BI-PAK, PO BOX 33, ROYSTON, HERTS, SG8 5DF. Telephone orders: 0763-48851.

Pak  Qty Description Price | Pak  Qty Description Price
No No
RESISTORS TRANSISTORS
VP1 300 Assorted Flesuslorsf mixed values and types ... -£1.00 | VP172 10 SM1502 PNP T0-39 Sil. Transistors, 100v 100mA Hfe100- £1
VP2 300 Carbon Resistors V4-2watt, preformed. mixed 1.00 § VP200 30 0C71type germanium AF Transistors uncoded. £100
VP4 200 12-1watt Resistors, mixed values and types 1.00 § VP201 25 0C45germanium RF Transistors £100
VP16 50 Wirewound, Resistors. mixed wattvalues. ... -£1.00 § VP261 4 Programmable Unijunction Transistors, 'MEU22 £100
VP140 50 Precision Resistors, 1% tolerance €100 § VP270 10 FET sUHFVHF Amplifiers, switching & choppers data  £1
VP180 100 1and 2 wattResistors, assorted values 1.00 § VP271 10 FET sgeneral purpose like 2N3819-2N5457 data £100
VP287 100 Close tolerance Resistors .05-2%, 10-910 obms, mixed . 1.50 § VP272 10 MOS-FET s Signetics, SD304. £100
VP288 100 Close tolerance Resistors, .05-2%, 1K-820K, mixed.. 1.50 | VP280 12 ZTX300 NPN Siicon Transistors £100
VP289 100 Metal oxide high stab. Resistors, 4w 2%, mixed values £1. S50 | VP290 15 MPSAO6 Sil Transistors. NPN 80v 500mA HFES0- Tos2.  £1
CAPACITORS VP428 10 AC128K PNP Germanium Transistor. 1A 32v . 100
VPS5 200 Assorted Capacitors all types ..£1.00 § VP429 10 AC176K NPN Germanium Transistors, 1A 32v £100
VP6 200 Ceramic Capacitors, all types.... .£1.00 § VP430 4 2N3055 Sil. Power Transistors. fulispec...... £2
VP9 100 Assorted Polyester/Potystyrene Capacrlors .£100 § VP431 25 PNP Sil. Transisto:s T0-39 [ike 2N2905A £100
VP10 60 C280Capacitors, metal foil, mixed values. .00 f1.C.S
VP11 50 Etectrolytics, all sorts..... 00 § VP40 40 TTLI.C.Sall new gates-Flip Fiop - MS!. data .£400
VP12 40 Electrolytics, .47mf-150mf, mixed volts .. .00 | VP54 20 Assorted |.C. DIL Sockets. 8-40pin...... .. £250
VP13 30 Electrolytics, 150mf-1000mf, mixed voits . .00 § VP59 20 Assorted I.C.s hinear, etc, all coded £2 00
VP14 50 Silver Mica Caps, mixed values. .00 § VP209 12 74LS00 . €200
VP15 25 .01/250v Min. Layer Metal Caps. .00 | VP210 12 74LS74 ..£200
VP180 25 Tantalum Bead Caps, assorted values. 00 § VP211 10 CD4001B8 €200
VP182 4 1000uf 50v Electrolytics. ....£1.00 § VP212 10 CD4011B . £200
VP192 30 Min. Electrolytics, mixed values, 47m' 1000mt 6/16v .00 | VP214 10 CD40698 . £200
VP133 6 Sub Min. Electrolytics, 2 x 1000/2200/3300mf, 10/16v. .00 § VP215 10 741P8pin... - £200
OPTOS VP216 10 555 Timers 8 pin. — £2 00
VP24 10 .125" clear lens showing Red LED's ... £100 | VP223 50 Asst 74 TTL ICs 'ALL GATES' new & coded our mix
VP25 10 Mixed shape and colour LED's .£100 ... £6.
VP26 15 Small 125" Red LED’s ...£100 § VP224 100
VP27 15 Large 2" Red LED's ...£100 -£10
VP28 10 Rectangular 2" Red LED's. . ...£100 § VP282 1 Prog. Sound Gen. Chip. AY-3- 891 €300
VP57 25 Opto Special Pack. Assorted, super value . £300 | VP291 1 280ACPU Microprocessor. 40 pin DIL (€200
VP130 6 RED7Seg.CC 14mm x 7.5mm RDP FND353 LED Dlsplay £2 | vP292 1 Z8OAP10 Parallel Intertace Controller 40 pm DIL €2 00
VP131 4 GREEN 7Seg.CA 6" LDP XAN6520 LED Display. . €200 | VP293 1 ZBOACTC Counter Timer Circuit, 28 pin DIL .£2.00
VP134 6 RED Overflow .6 '3xCA3x CC 6630/50 LED Dnsplay £2.00 | vP29s 1 2732D 32K Eprom .€3 00
VP133 5 GREEN Overflow .6 'CA XAN6530 LED Display.. .£200 § VP295 1 6821P Peripheral Interface Adaptov (PIA) - £1.50
VP138 20 Assorted LED Displays Our mix withdata £500 § VP296 6 LM32414 pin DIL Quad Op-. . £2.00
VP147 1 EglroOgle%ogple:i ModcuAIes. 060 | VP297 5 CA3130E MOS-FETI/P, CMOS O/P Op- Amp £2 00
VP199 4 7071 i1splays, £100 | VP298 3 MC1310P Stereo Decoder, 14 pinDIL £2 00
Y/zgga 13 Inangélar shEE%LED s, mixed colours. ,..ELDO VP299 3 CA3085Pos. Volt. Regulator, 1,7v - 46v.8 pin T05 ... £2.00
4 1 arge Green s. 5mm.. 100 § VP400 1 27128128K Eprom......... ...£250
VP205 10 Small Green LED's, 3mm ... .£100 | VP401 2 LMI7T Adjst. Voltage Regulator 15A. - £100
VP206 10 Large Yellow LED's, 5mm_ . £00 | VP402 1 2114 4K Static Ram . ...£2.00
VP207 10 Small Y&low LED's, 3mm. .. ...£100 § VP403 1 TA7204 Audio Amp 1. c. 4.2w, 13v, 2-4 ohms.. .£1.00
VP208 10 Large LED's clear showing Red 2’ ....£100 P404 1 TBA461 Audio Power Amp 4.5w. ...£1.50
VP241 2 ORP12 Light Dependant Resistor - ..£150 f VP432 8 CD4016B... ... €200
VP242 3 Tri-colour LED s, 5mmdia., 5SmA 2v, R. G L .£100 J VP433 6 CD40178 -.£2.00
VP243 3 Tri-colour LED's, Reclangular 5mm RGY €100 § VP434 10 CD4024B....... .. .. £2 00
VP266 10 QOrange LED's, 5mm large. .....£100 § VP435 10 CD4028B. £2 00
VP267 8 Stackable LED's. Rectangular mixed, RG 2 ...£100 § VP7413 4 7413 Dual Nand Schmitt Trigger, 4-input. . £100
VP268 15 LED Panel Mounting Chps metal and plasnc 3-5mm €100 VP7440 4 7440 Dual 4-input Positive-Nand Buffer . . €100
VP269 2 RedFlashing LED s, 5Smm. £100 § VP7470 4 7470 And-gated Positive-edge- trlggered Flip-Flop with
VP284 2 Opto-| IsolatorIL74»4N27 single £100 preset.. ..£1.00
VP285 1 Dual Opton-lsolator ILD74. £1.00 § VP7480 4 7480 Gale ullAdder ... £100
VP7481 4 7481 16-bit Random Access memories. ..£1.00
VP7430 4 7490 Decade Counter. £100
Pak  Qty Description Price | VP7491 4 74918-Bit ShiftRegister......... £100
No
DIODES ‘ SCRS Pak  Qty Description Price
VP29 Assorted volt Zeners50mw-2w ... .£1.00 | No
VP30 10 Assoged »{’olt Zeners 10w, coded -£1.00 Lc.8
VP 1 A v, d et
VP32 20 3ASCR's 1066 up o 00w, uncoded 100 | ¥Pasz « 7192 Dmide by 12 Counter.. £1.%0
VP33 100 Sit.Diodes like IN4148 .. — .£1.00 o cgany olinter
VP34 200 Sil.Diodes like OA200/BAX13-16, 40v 200mA . £1,00([(¥P7494 4 7434 4-Dit Shikt Register., £1.00
VP35 50 1A IN4000 Diodes. all good, uncoded, 50v min 100 | VP7495 4 74954-bitShittRegister ... £100
VP49 30 AssortedSil. Rectriers 1A-10A, mixed volts.... ‘€100 | VB74111 4 74111 Dual J-K Master Slave Flip-Fiop E1i00
VP141 40 IN4002 Sil. Rectifiers, 1A 100v, preformed prch. -€1.00 | YP74141 4 74141 BCD - Decimal Decoder/Driver....... £100
VP142 4 40A Power Rectifiers, silicon, TO48 300 PIV “f100 | VP74151 4 741511 0f 8 Data Selectors/Multipiexers £100
VP143 5 BY187 12KV Sil. Diodes. in carriers, 2.5MA ~£1.00 || YP74153 4 74153 Dual J-K master slave, fhip-flop - 330
VP184 3 4A 400 Triacs, plastic . . ) e ‘£1.00 | VP74164 4 74164 8-bit Paralle| OQutput Serial Shift Reglsters .£1.00
VP187 10 SCR'’s 800MA 200v, 2N5064, plastic, T092 -£1.00|J VE74167 4 74167 SynchronoysDecade Rate Multipllers T
P ex D type Flip-Flops....... -
\\iP:gE g g:g; sg:gtb%(::g:gtgg;'r:‘“:"".::::‘“g;:,de? uu"':;ix,d:dd' :% VP74181 4 74181 Arithmetic Logic Units/F unction Generators...._£1.00
VP196 50 0A70-79 detector germanium Diodes . 1.00 xg;:;gg : Z‘I“g:r, Synchronous Up/Down Clock Counters. B'"B'Y
VP197 50 O0A%0type germanium Diodes. uncoded...... -£1.00 CAl. .o -
VP198 40 BA248Sil. Diodes, 350v 2A, fast recovery £1.00 74279 Quad SR Latches. 10
VP222 20 3AStud Rectifiers, 50-400v, assorted £1.00 | BPXxs 1 TTL Data Book 74 Series, incl ‘LS . Complete wnh Pm out
VP274 12 SCR's (Thynistors) 1A 100-400v, T0-39... 100 agramns J74007 4670 BTiTIexchangejfoltlemEuncion
VP275 3 5A 400v SCR's, 70220, TIC106D . .. £100 \SIEI‘?’?"M guide and explanation of tunction tables E‘NO
VP276 5 SCR'sstandard type. 5-16Amp to 400v. €100
VP277 4 Triacs 2Amp 400\7-?0_39 ) 4 ‘£100 | BPXS 1 QOK (timer). 167 pages Over 50 project
VP278 4 BAmp 1000v plastic Sihicon Rectifiers. '£100 circuits to butld and other information on IC555 Timers.
VP283 5 Diac BR100 triac trngger £1.00 :'"5 fzii:"'::::ﬁz"g;’gimsa x1C 555 Timer. w:""vf{’.,
T O Trangstors, NPN plastic. coded, with data. &300 | BPX4 1 INTERNATIONAL TRANSISTOR EQUIVALENTS GUIDE
VP39 100 Sil. Transistors, PNP plastic. coded, with data €300 S:r?\aprl‘llr:::t';s'::)";g):pljll:rﬂsﬁ?éggnTrB;assls?oh:ss i’:)EﬂEh"é‘:"Dg“'
VP47 10 Sil. Power Transistors, similar 2N3055, uncoded ~£100 }
VP48 § Pairs NPN/PNP plastic Power Transistors, 4A data.......£100 Special offer price just £3.50 NO VAT
VP50 60 NPN Sil. Switching Transistors, T0-18 and T0-92 £1.00 | MISC. )
VP51 60 PNP Sl Switching Transistors, T0-18 and T0-92 .. £1.00 gg:; % ms:::: Wg m’l‘,ﬂl.ests:;?\gdwvilr';e}nr?;:?idcg?;:lr‘;s' E: gg
1 PN/ 3R b
xs?go ‘% gé‘sgg‘as;'la#;f“;r;ot‘s ::,:‘mv 200mA Hfe240+ T092. E: % VP19 40 Metres PVC single-Multi strand Wire, mixed colours. .£100
VP151 25 BC171BSil Transistors NPN 45v 100mA Hfe240+ T092..€100 | YP22 200 Sq.Inches total Copper Clad Board £1.00
VP152 15 TiS90Sil. Transistors, NPN 40v 400mA Hfei00+ Tog2. . £100 | YP23 10 40mm Track Shider Pots 100K Lin 10
VP153 15 TIS91 Sul. Transistors, PNP 40v 400mA Hie100+ Tos2 ... €100 | VP42 10 Black Heatsinks, hit T03and 10220, drilled. £1ibo
VP154 15 MPSAS6 Sil. Transistors, PNP 80v 800mA Hfe50+ T0g2. €100 | VP43 4 Power-finHeatsinks, 2 x T03 2 x T066 P
VP156 20 BF595Sil Transistors, NPN eqvt BF184 H.F. T092... .. £100 | YP44 15 Assorted Heatsinks. T01/3/5/18:220.. £100
VPISS 20 BF495Sil Transistors, NPN eqvi BF173H.F T092.........£100 | YESE 100 Semiconductors from around the world, mixed £4 oo
VP157 15 ZTX500 senies Sil. Transistors. PNP plastic...... £100 0
VP58 15 ZTX107 81 Transistors. NPN 6qvi BG107 plastic €100 | VP83 1 Electronic Buzzer. 6v 25MA £0;95
VP159 15 ZTX108 Sil. Transistors, NPN eqvi BC108 plastic £100 | VP84 1 Electronic Buzzer, 9y, 25MA £085
VP161 25 BC183L Sil. Transistors. NPN 30v 200mA T092. en,00[J|VP85 1 Electronic Buzzer, 12v. 25MA - oS
VP62 5 SJE5451Sil. Power Transistors, NPN 80v 4A Hie20+ €100 | VP88 1 TECASBOTY © FSHRaCK! Scaps
VP163 2 NPN/PNP pairs Sil. Power Transistors, like SJE5451 . £100 wiratetcy 00
VP1o4 4 2N6289SiI Power Transistors, NPN 40v 40w 7A Hie30- £100 | VPE7 1 Telephone Pick-up Coll with 3 5mm jack plug o2
VP65 6 BFT33NPN Sil Transistors, 80v 5A Hfe50-200T039..  £100 | VP88 1 Pillow Speaker with 3.5mm jack plug )
VP166 5 BFT34NPN Sil Transistors, 100v5A Hie50-200To39 . g100 | YP107 1 PiezoBuzzer. miniature, 12v 23
VP167 1 BUYSIC NPN Transistors, T03VCB 500,10A 100w Hfe5~ g1 | VP108 1 PiezoBuzzer. miniature 240v -£L,25
VP168 10 BCA78 eqvt BCY71 PNPSil. Transistors T018 g100(f {R113 1 CoaxAntennaSwitch,2 way £SO
VP169 10 BXS21 eqvt BC394 NPN Sif Transistors, 80v50mATo1g £100 | YP114 1 Coax AntennaSwitch. 3 way L
VP170 10 Assorted Power Transistors, NPN/PNP coded and data £100 xm:g : r;%vh;a:ss;:{:'vs’:‘gms;:;acsw gg gg
VP171 10 BF355 NPN T0-39 Sil. Transistors eqvt BF258 225v 100mA €1 VP122 1 Precision Morse Key, fully adjustable. £185
VP144 4 100K Lin multiturn Pots ideal vari cap tuning £1 00
MINIATURE CARBON FILM RESISTORS 4 & 2 WATT 5%
Resistance values from 1ohm - 10meg ohms VOLTAGE REGULATORS
Available in lots of 1‘00 pieces per v{slue Pos. 1 amp 7805-12-15-18-24 35p each
To order state R100 /4 watt or R200 12 watt, plus resistance required, eg Neg 1amp 7905-12-15-18-24 40p each
R100 1K= /4 watt 1K Pos 100mA 78L05-12-15-18-24 28p each
BI-PAK price per 100 pieces R100 £1.00 per pack. R200 £1.30 per pack Neg. 100mA 79L05-12-15-18-24 .30p each

Pak Qty Description Price
No
MISC.
VP145 10 Assorted Pots inc dual and switched types £1.00
VP148 30 Presets horizontal and vertical. mixed values. ...£1.00
VP174 5 DiLswitches 1and 2 way slide. 6 way SPST. assorted.. .£100
VP176 30 Fuses 20mm and 174 glass, assorted values £1.00
VP177 1 Pack assorted Hardware nuts bolts etc . £1.00
VP178 5 Assorted Battery Holders and Clips PP39, AA/D etc. £1.00
VP223A 6 Tag Boards 18 way paxaline ... . .£1.00
VP225 20 DINPlugs plastic 2-8 pin, 180° 240° 360° mixed £250
VP226 20 DIN chassis skts, metal 2-8 pin 180° 240° 360° mixed .£2.50
VP227 18 DIN in-hine skts, plastic 2-8 pin 180°,240°,360° mixed . £250
VP228 10 C15 Computer Cassette Tapes. leadless. .£300
VP232 1 Cassette Head Cleaner/Demagnetizer. in case . £200
VP233 1 Revolving Cassette Rack, holds 32, smokey perspex . ... £2 50
VP244 1 High Power Piezo Electric Siren. Emits earpiercing warbling
sound Ideal alarm. White plastic body with mounting
bracket Power 12vDC 150mA. Output 100db (A) at 1m typ
freq.2.5KHz Size: 57 x 42 x 37mm .£6
VP260 19 x & Ellptical 8 ohms 10W RMS Speaker. Freq Res
60-10000 Hz Gauss 10000. Centre HF cone ... .. 50
VP260A 1 2V4" Transducer Waterproof Speaker Polyesler dlaphragm
Moisture res. 8 ohms 300mW Freq. Res. 20-20000 Hz . £100
VP273 10 10K Lin Rotary Potentiometers shm spindle........... £100
VP281 4 Plug-in Relays. Mixed volts, etc £100
TOOLS
VPg5 1 Plastic Vice small, with suction base.
VP97 1 Logic Probe/Tester supply 4.5v - 18v, DTL.TTL CMOS £8 50
VP39 1 Universal Tester, with ceramic buzzer....
VP103 1 6Pc STANLEY Screwdriver Set. Flat and crosspoint 23 50
VP139 1 Pick-up Tool, spring loaded £175
VP217 1 Helping Hand £4 00
VP218 1 Watchmakers Screwdriver Set, 6 Pieces £175
VP219 1 Miniature Side Cutters £155
VP220 1 Mimiature Bent-nose Pliers £155
VP221 1 Miniature Long-nose Phers. £155
VP237 1 Unwversal Ni-Cad Battery Charger. AA-HP11-HP2-PP3  £600
VP238 4 AANi-Cad Batteries. 1.25v 500mAh C/RmA £4.00
VP239 2 C?HP11Ni-Cad Batteries. Rechargeable . £350
VP240 2 D-HP2 Ni-Cad Batteries. Rechargeable .. .. .£4.00
VP246 1 25w Quality Low Cost Soldering Iron. 240vAC £3.50
VP247 1 15w ‘Lightweight’ Quality Low Cost Soldering iron. ZAOVAC
VP248 1 High Suction Desoldering Pump. Teflon nozzle. Auto e|ecl
heavy duty return spring £4.
VP250 1 Long Finger Grip. soldering aid Heavy metal base Serraled
jaws with rev. tweezer action Ideal for holding small
components Fully zdjustable. £3.00
VP254 1 250g Etchant Granules{Ferric Chloride} makes ‘fzpmt £1
VP255 1 Etching Pen Etchresistant Spare tip Blue £100
VP258 1 Multicore Solder. 5m total. 10 and 22 SWG . .£1.00
VP259 1 PCB Holder Fully adjustable from 0-320mm wide and to any
angle. Complete with iron stand and sponge. Strong metal
construction with rubber feet. Very high quality ... £15
VP286 2 Etch Resist PCB Transfer Sheets. Asst. symbols/lines EI 00
VP405 2 SteelRules1x4”,1x4", measuringins and mm
VP406 1 Junior Hacksaw & 3 blades + hobby kmife & 2 blades El 00
VP407 1 10PieceNeedleFilleSet. . . . . ... ...
VP408 1 4Piece Stainless Steel Tweezer Set 4 00
VP403 1 Set of 4 min. low cost Side & End Cutters, smpe &

combination Pliers. 57 insul. handles

Pak Qty Description Price
No
TOOLS
VP410 1 18 Pc Hex Wrench Keys. AF sizes in wallet =£1.50
VP411 1 16 Pc Hex Key Wrench Set. SAE and Metric - £2 00
VP412 1 Crimping Pliers, Wire Strippers & Bolt Cutters... £100
VP413 2 IC Extraction Tools, jaw width 18 and 29mm .. £200
VP414 1 End Action Stripping Pliers. Adjustable jaws. £100
VP415 1 57 Grip Locking Pliers .. £300
VP416 1 6" LongNoseGrip Lockmg Phiers. £3 00
VP417 1 6" Adjustable Wrench, Forged alloy sleel £2 50
VP418 1 B” Tin Snips. Hardened steel, spring joint £2.00
VP419 2 'Chubby Screwdrivers. CrosspointNo 1and2. .£1.50
VP420 2 'Chubby Screwdrivers. Flatblade 4.5 and 6mm. £1.50
VP421 1 Screwdriver 400mm long, 6mm flatblade . ,23.00
VP422 1 Screwdriver 400mm long, No 2 crosspoint
VP423 1 Vernner Caliper-Crosshorns. Depth gauge. Vernier Cap
4%2"/10mm reading 1/128 *. 1/10mm
VP424 1 Helping Hand with Magmher - £4 50
VP425 1 7Pchighquality Screwdriver Set.. ...
VP426 1 7 Pc high quality Screwdniver Set 1000v 212 50
VP427 1 6PcCushion Grip Screwdriver Set .. £4.00
LEADS
VP300 1 10m Speaker Lead 2pin DIN Plug to 2 pin DIN Skt -£1.00
VP301 1 2m Video Lead Coaxial Skt to Coaxial Skt + 2 adaptors ..£1.20
VP302 1 3m 4 core cable indv. screened 5 pin DIN Plug - pin DIN
PIUG o £1.80
VP03 1 TVExt Lead. Coax plug to Coax Plug. White £1.00
VP304 1 15m 4 core indv screen 5 pin DIN Plug ~-tinned open end..£1
VP305 1 1.5m cable 5 pin DIN Plug-3.5mm Jack Plug. Pin 1 & 4
connect .£1.00
VP306 1 2m Typewriter/Caiculator Lead 3 pin Plug, angled European
IEC configuration. 6A 250vAC . £200
VP307 1 60cm Patch Lead. PL259 Plug to PL259 Plug ‘©100
VP308 1 12mPatch Lead. PL259 Plug to PL259 Plug 2150
VP309 1 12m Lead 4 Phono Plugs to 4 Phono Plugs . £150
VP310 1 20cm Lead 2x 2 pin DIN Plug to Stereo Inline Jack Skt _.£100
VP311 1 2m Lead Scart Plug to5 pin DIN Plug & 2BNC Plugs ,EGDO
VP312 1 12m Video Lead. BNC Plug to Phono Plug 50
VP313 1 3m Headphone Lead 3 5mm Jack Plug to 3 5mm Jack Skt
VP314 1 2m Coax Lead BNC Plug to BNC Plug 75 ohms 2300
VP315 1 2m Coax Lead BNC Plug to UHF Plug. 750hms. £300
TELEPHONE ACCESSORIES
VP316 1 5m Telephone Ext Lead. Plug to Socket .£4 50
VP317 1 10m Telephone Ext Lead. Plug to Socket .£600
VP318 1 3m Line JackCord BT 4 way Plug 10 4 Spade Terminals .. £175
VP319 1 Double Adaptor. One IDC plug 2socket .£3.50
VP320 1 IDC Telephone Plug 4 way £0.50p
VP321 1 Telephone Master Skt Surface Box. Screw terminals £350
VP322 1 Telephone Siave Socket Surface Box Screw terminals . £2 25

Send your orders to Dept RE, BI-PAK, PO BOX 6, WARE, HERTS

TERMS CASH WITH ORDER, SAME DAY DESPATCH, ACCESS,
BARCLAYCARD ALSO ACCEPTED. TEL 0763-48851 GIRO 388 7006

' ‘ A KADD 15% VAT AND £150 PER ORDER POSTAGE AND PACKING

VPS30 REGULATED VARIABLE STABILUSED POWER SUPPLY MODULE
This versatile regulated vanable stabilised power supply with short
circunt protection and current limiting 1s a must for all electronics
enthusiasts. It incorporates adjustable voltage from 2v — 30v with a
current hmiting range of 0-2A AC input max. 25v. Dimension
110x75x25mm. Price each £8.50

Use your credit card. Ring us on 076348851 NOW
and get your order even faster, Goods normally
sent 2nd Class Mail

Remember you must add VAT at 15% to your order
Total Postage add £1.50 per Total Order




