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

HUNG CHANG SCOPE

The Hung Chang range of
oscilloscopes is now avail-
able in the UK and the first
model in the range is the
20MHz 08-620, which
includes a component tester.
Vertical —3dB bandwidth isdc
20MHz, with vertical amplifier
sensitivity of 5mV/div to
20V/div on each of two chan-
nels. Add and invert functions
are provided.

The horizontal system pro-
vides a timebase of 0.2us to
0.5s/div in 20 ranges, with fine
control and a switched x5
magnifier on all ranges. In X-Y
mode, the 0S-620 uses verti-
cal amplifier B to control X
deflection, at full specifica-
tion. Triggering sources may
be internal (channel A or B),
external, TV frame, TV line, ac
or dc coupled, with manual or
automatic level control.

A particularly useful fea-
ture of the 0S-620 is its
component tester, which dis-

plays the ac current/voltage
characteristic of a compo-
nent under test, either in or
out of circuit. For service
departments and field
engineers, suspected faults
or out-of-range values are
quickly revealed without
needing removal of the com-
ponent from the board.

Other features of the OS-
620 include a high brightness,
flat-face square tube with a
graticule 8 x 10cm. Z-axis
intensity modulation, front
panel trace rotate control and
a calibration signal are also
provided. Weight is about 7kg,
and the unit consumes just
19W from a 240V ac supply.

Price is £295.00 including
probes.

Black Star Ltd,

4 Stephenson Road,
St Ives, Huntingdon,
Cambs PE17 4WJ.
Tel: (0480) 62440.

Thandar Electronics Ltd
have announced the launch
of a hand-held digital LCR
meter.

The TC200 will measure
capacitance, inductance,
resistance and the dissipa-
tion factor over a wide range.
The measured values are
displayed on a 3'-digit LCD
display with automatic deci-
mal point positioning. The
display provides warning for
low battery and overrange
conditions.

The TC200 is supplied com-
plete with test clips and
retails at a price of £85.00 plus
VAT.

Thandar Electronics Ltd,
London Road, St Ives,
Huntingdon,

Cambs PE17 4HJ.

Tel: (0480) 64646.

thandar 1C200

BENCHTOP MULTIMETER

A new benchtop digital
multimeter from ITT Instru-
ments, the MX579, is a pro-
fessional-quality 4Y2-digit
instrumentincorporating fea-
tures such as selectable true
RMS measurements and an
optional IEEE 488 interface.

Featuring a high-bright-
ness 20mm high LED display,
the MS579 offers voltage,
current and resistance
measurements to resolutions
of 10xV, 10nA and 10 milli-
ohms, with a basic accuracy of
0.03%. In addition, a decibel
function allows ali measure-
ments of ac voltages to be
indicated in decibels with
reference to 1mW into a 600
ohm impedance, making the
MX579 ideal for audio and
telephony measurements.

The MX579 incorporates a
true RMS converter for accu-
rate measurements on
asymmetrical or non-sinusoi-
dal waveforms such as noise,
pulses, square waves, Or
chopped and rectified signals
in either ac or ac-plus-dc
coupling mode. The measure-
ment of small ac signals or
noise superimposed on a dc
signal is normally carried out
with the dc voltage blocked
out (ac mode), whereas the
RMS value of a rectified
signal would be carried out in
the ac-plus-dc mode.

The instrument features a
measuring bandwidth of more
than 200kHz, which improves
the performance of the RMS
measuring feature.

ITT Instruments,

346 Edinburgh Avenue,
Slough,

Berkshire SL1 4TU.
Tel: (0753) 824131.

LIL DEVIL

A magnetic test probe,
available from Jensen Tools,
can cut time spent trou-
bleshooting sotenoid devices
by 99%.

The Lil Devil operates sim-
ply by sensing the magnetic
field in electrical relays, coils,
valves and stepper switches,
etc. An LED at the end of the
probe tells the trouble-

shooter immediately if the
problem is electrical and
exactly where the trouble
lies.

This simple little device is
one of Jensen's best-kept
secrets. When used properly
the Lil Devii can eliminate
completely the need for time-
consuming hookups and
reference to schematics. It
operates on both ac and dc

devices and is easy to use.
Simply place the tip of the
probe on or near a cpil or
shaft projecting through the
deviceto be tested. If the LED
at the end of the probe lights
up, the device is energised; if
not, the device is de-ener-
gised. !t also recognises
north and south poles.

Two models are available:
standard, for larger sole-

noids, and high sensitivity, for
subminiatures and reed
relays. Both measure % X
3%ins and come with easy
instructions and recom-
mendations for proper use.

Special Products
Distributors,

25/29 High Street,
Leatherhead KT22 8AB.
Tel: (0372) 377773.
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YAESU W

YAESU FRG9600/RWC
MK3 HF-UHF SERIES
100kHz-950mHz IN ONE BOX!

Atter many months of research and development RWC LTD are pleased to
announce their latest HF modification for the Yaesu FRG9600 which now
includes LF/HF/VHF/UHF coverage from 100kHz to 950MHz and improved S
Meter and a typical receiver ssensitivity now =2uV pD HF, =154V
60-950MHz all «« 12dB SINAD (Please contact us for detailed specifications)

We have fitted a High performance HF Front-End made for us by AKD. The
new HF section is fitted internally with switching circuits and a small toggle
Switch on the rear apron to enable band change whereby the display changes
to read actual frequency (100kHz-60MHz). The standard SO239 antenna
connector has now been changed for an N connector for coverage from
60-950MHz and an S0239 connector fitted for HF coverage 100kHz-60MHz.
(UHF extended coverage I1s now standard as per our original MK2
modification up to 950MHz)

As an N connector 1s now fitted to all RWC FRG9600s for VHF-UHF coverage
it 1s possible to use a wide-band discone antenna such as the ICOM AH7000
which 1s supplied with low-loss coaxial cable and N’ connectors. A dipole or
long-wire antenna can be used for HF coverage with very good results. This
facilitates use of two antennas for all bands.

All modifications are Fully Guaranteed for twelve months from date of
purchase/modification providing our modifications seals are unbroken
¢ RWC LTD 1987

« We reserve the right to change specifications due to continuous
development and modification of this product.

W YAESU FRG9600/RWC MK3
w AM-FM (WIDE & NARROW) LSB, USB. 100kHz-950MHz
Broadcast Monitor and Scanning Receiver

R. WITHERS COMMUNICATIONS LTD

Manufacturers, importers and suppliers of world famous communications products

584 HAGLEY ROAD WEST OLDBURY, WARLEY, BIRMINGHAM B68 0BS
021-421 8201/2/3. CELLNET 0860 323056. PRESTEL MBX 214218216 FAX 0215614074
Amateur Radio. Business Radio. Radio Telephones. Sales. Service Accessories and antenna systems.

d¥¢ THE TECHNICALLY ORIENTATED
RADIO COMMUNICATIONS

@icoM AH-7000

Generous part exchange on Shortwave Receivers, EG FRG7 up to £125,
FRG7700 up to £225. WHY NOT UPGRADE NOW!?!

FRG9600 MK2 Model 60-950MHz ‘N’ connector (« £519.00 « £5.00 carriage
(Modified unit only)

FRG9600 MK3 Model 100kHz-950MHz 'N' connector and S0O239 for HF @
£625.00 + £5.00 carriage. (Modified unit only).

RWC Exclusive Base Station Complete HF-UHF Package FRGS9600 MK3
Model, Icom AH7000 ant, G5RV HF multiband, PA4C ac-13V dc adaptor,
inclusive carriage UK £725.00.

PLEASE ASK FOR COLOUR BROCHURE & SPECIFICATIONS.
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lcom AH7000 (« £82.50 (inc free carriage UK
mainland)

YAESU/RWC FRG9600 Options

PA4C ac adaptor £16.50 inc post.
FIF232C RS232 computer interface (« £75.00]
inc post.

Raycom GP900 900-950MHz 3dB, base station
ant @ £22.00 inc post

AM-FM wide & narrow IF filters POA

RWC 9600 MK2 owners HF mod « £99.00 inc
carriage (send unit)

FRGY600 existing owners HF & UHF mod
100kHz-950MHz. Send unit carriage paid («
£129.00

YAESU FRG9600 Service Manual (inc Cat
Prog) @ £12.50 inc post.

Raycom VHF-UHF Discone 60-600MHz S0O239
connector @ £27.50 inc carriage

RWC Modified Video Unit. 6.00MHz IF video
(modified from NTSC) « £27.50 inc post
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Safety in the shack

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

When building any constructional
project. bear in mind that sometimes
high voltages are involved. Avoid even
the slightest risk - safety in the shack
piease, at all times

Whilst every care 18 laken whan sccepting
advortisements wi cannot accept
reRpOOIDINTY 1or unsatminctory ANSHCLIONS
Wea will, thoroughly gata any
complaints.

The viewn sxprensed Dy contnbutons are not
nocessarily 1hose of tho publishers

Every care is taken o ensure that the

" contants of thin megazine are accurate, we

a3gume no responsidiiity tor any effect from
errors of omissions

Cover Photographs
Top - BTl Skyphone aerial
at Goonhilly - p12

Bottom — The title screen:

from Pearsons Computing’s
G1FTU SSTV program - p8
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OSCILLATOR

The Levell low distortion
RC oscillator, type
TG200DMP, has a frequency
coverage of 1Hz to 1IMHz in 12
overlapping ranges with con-
tinuously variable and vernier
controls.

A unique feature of this
generator is its patented cir-
cuit which allows the variable
frequency control to be a
single track potentiometer.
This avoids the amplitude
bounce that occurs on Wien
bridge circuits when the fre-
quency is varied.

Frequency accuracy is
+15% up to 100kHz and
stability is <+0.1% up to
50kHz for a 15% change of
supply voltage. Sine wave
distortion is <0.05% from
50Hz to 15kHz. A meter moni-
tors the output amplitude
which is continuously vari-
able from 7V RMS down to
<200V in 7 steps of 10dB plus
a variable potentiometer.
Amplitude variation with fre-
quency is <*1% up to 300kHz.
The output may be switched
to square wave with a rise
time of <150ns.

The TG200DMP is housed
inarobust steel case 8 x 260 x
140mm weighing 4.5kg. Power
is supplied by four PP9 batter-
ies with a life of 300 hours, or
ac mains via a Levell PU33
power unit.

Levell Electronics Ltd,
Moxon Street,

Barnet,

Herts EN5 5SD.

Tel: 01-449 5028.

CAL (Cox Associates
Limited) has announced that,
following the keen interest in
the CAL 5000 flexible video
test pattern generator,
introduced in September
1986, the design has been
upgraded to allow measure-
ments and tests on video
monitors with line-scan fre-
quencies ranging from 10 to

AQL's new range of auto-
matic test equipment offers
sophisticated but small-scale

systems which are ideally
suited to power supply
testing.

AQL offers the benefits of
automatic testing to a market
which has no requirement for
the large, expensive ATE
machines with thousands of
test nodes and massive data-
handling capability. AQL'’s
testers handie applications
requiring up to 1024 test
nodes, and offer comprehen-
sive test capability allied to
very simple programming.

The testers can pin-pointall
power supply faults including
some, such as internal faults
in transformers and bridge
rectifiers, which were pre-
viously very difficult or even
impossible to detect. In-
circuit test prior to functional
test reveals faults which
would have caused consider-
able damage to whole groups
of components on switch-on,
saving component and labour
costs.

An outstanding feature of
these new products, Station
10 and Station 20, is their
ability to perform continuity,
in-circuit and functional tes-
ting in a single test cycle. A

continuity test checks for any
pattern of connection up to
1024 points, with a highly-
flexible choice of thresholds
for bare or loaded boards. In-
circuit test checks any pat-
tern of components, inctud-

ing resistors, capacitors,
inductors, diodes and transis-
tors, a 6-wire measurement
system guarding out parallel

paths and giving high
accuracy.
Functional test allows

measurements of dc and ac
voitage and frequency.
The testers run on AQL

Symbolic software, an Eng-
lish-based language that is
quickly learned and produces
easily-read programsin terms
that are meaningful to a test
operator.

Station 10 is a benchtop
unit; Station 20 is an ATE
workstation with IEEE 488
interface, built-in disc drives,
VDU and printer.

AQL Automation,
Durban Road,
Bognor Regis,
Sussex PO22 9QT.
Tel: (0243) 861234.

65kHz at any vertical refresh
rate from 40 to 110 fields/se-
cond.

The CAL 5000 is a general
purpose test instrument for
colour monitors designed for
high-resolution graphics sys-
tems, medical displays and
other applications where
non-standard scanning rates
are used. It is also admirably
suitable for use with HDTV
monitors and projector units.

The instrument is based on
an infinitely variable sync-
pulse generator, in which the
horizontal and vertical scan-
ning frequencies are
independently adjustable.
Automatic frequency and
phase interlock gives an
exact number of scanning
lines, either interlaced or
non-interlaced as required.
To set up the raster, the
operator simply selects the
desired number of lines and
the desired horizontal fre-
quency as indicated by the
seven-segment LED displays
on the front panel. This action

automatically sets the verti-
cal frequency, which is also
indicated by an LED display.
Six switch-selectable RGB
test pattern signals are avail-
able from connectors on the
rear panel, These patterns
are resident in EPROMS, so
that a virtually unlimited vari-
ety of test signals can be
generated to meet custom-
ers’ specific requirements.
Patterns currently available
include: Colour Bars, White
Field, Crosshatch, PLUGE,
Greyscale, Multiburst and
alphanumeric text. All pat-
terns are provided as RGB
video signals at standard
CCIR voltage levels from 75
ohm output connectors.
Mixed sync pulses are avail-
able from a separate outlet
and also as sync-on-green.

Cox Associates Limited,
Cox House,

Amberley Way,
Hounslow,

Middlesex TW4 6BH.
Tel: 01-570 8283.

The latest addition to the
extensive range of Intastor
PCB transit boxes has been
specifically designed to
ensure a constant precise fit
for vatuable circuit boards.

It features a sturdy inner
wooden container which is
insulated with protective
foam from the robust fibre-
board outer casing. The new
design ensures that the inner
container, and the PCBs held
inside, will not flex, warp or
bend, however rough the
treatment. The two sections
are linked by earthing strips
to make the container com-
pletely conductive, and the
transit case has a detachable
lid, reinforced corners and
plated steel trim.

A range of accessories is
available.

Pressboard Ltd,
Avening Road,
Nailsworth,

Glos GL6 0BT.
Tel: (045 383) 2334.
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P.M. COMPONENTS LTD TELEX

K (SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK 966371
GRAVESEND, KENT DA11 8HD TOS PM

PHONE

0474 60521

TBAGSIR 2.50 | TDA2581
INTEGRATED CIRCUITS TBAT20A 245 | TOA2SS NEW BRANDED CATHODE RAY TUBES- piease stiow additional £3 per tube for carriage
TBA750Q 2.68, L - -
B 5 MS0-120GV 5.00
ANTS 250 | mMOi3siP 1.50 | STK43 8.96 | TBARO 0.89 A1865/20 -+ o AR ot EREERY 8899 | mso.1200C 8.00
2.50 STK4S  7.98 AW36.11 28.00| D14-181GH/98 85.00 | MZ3-110GH 88.00
I50 | McrasaP 100 | Srkey 7.es | [BABI0AS1.6S CMEB2W 19.00 D14-181GJ 88.00 | M23-112GM 88.00 | SGAB 45.00
230 | MCus18BCP | Srkine  7.9s |.TBABIOP 188 | DA 3,50 | CMES22GH 25,00 DI4-181GM 83.00 | M23-112GV 85,00 | SE4/D-P7 45.00
2,50 2.80 | Stkas1 11,50 | TBAB2M 0.78 | TDA268042.75 | CME1420GH 45.00| D14-181GMS0 59.00 | M23-112GW 88.00 | SE42BP31AL 55.00
235 | Momsr 238 | 20 083 11,80 | TBAB20Q 1.48 | TDA%0) 2.48 | CME1azswW 30.00  D14-182GM 89.00 | M23-112KA 85.00 | SE42BP31 55.00
250 | MClwse 188 | 2 706iaP 1.80 | 1BASX  2.80 | ToA33p CMEsZaW 39.00| D14-200BE 89.00 | M23-112LD 88.00 | SE5Fp31 55.00
Sizo] || [Siiteck TAT108P 1.80 | TBAS20 1.68 | TDAs600 CME1431GH 39.00| D14-200GA/80 88.00 | M24.120GM 89.00 | T937 65.00
350 | me ‘s | TBASSO2X TDA9503 CME1S3IW 30.00| D14-200GM 75.00 | M24-1200C 56.00 | T948N 5.00
oS MC1495 3.00 { TA7120P 1.65 2.35 | T1DA3S60 CME202GH 45.00] D14-210GH 75.00 | M24-120WAR 59.00 | T948H 85.00
395 | MClme  1.25 | TATIZR 2.50 | TBA9I 1.49 | TEAI00 CME2024W 45.00] D14-270GH/S0 75.00 | M24-121GH 85.00 | V4150LC 55.00
375 | MOMs106F ;:m% :38 TBA90Q 1.49 | |pCseeH 2. CME2325W 45.00| D14-310W 110.00 | M28-12GH 55.00 | V5004GR 59.00
boree 7.95 A";ﬂp ‘o | Tca20  1.80 | pcs7sce CME3128W 45.00| D14-320GH/82 65.00 | Mm28-13LC 49.00 | V5004LD $9.00
295 | mas 00 1Y Tarieer aes || TCA20SA 2.75 | CME3132GH 45.00| D14-340GH/KM 45.00 | M28-13LG 49.00 | v6001GH 85.00
195 | Moger 278 | Tarma 2. -80 | ypcio2s5H CME3155W 45.00| D14-340KA 43.00 | M28-13GR 49.00 | V6007DP31 59.00
230 | Mesow 2.80 | T, 395 | IChe 230 : CRE1400 2500 D16-100GH 88.00 | M28-131GR 55.00 | V6008GH 59.00
205 | Moples .69 ;Amdipiﬂ TCAB30S 1.95 | pCio28H Cv1450 35.00| D16-100GH 65 69.00 | 128-133GH 5.00 | V6O34WA 59.00
e | Mmis 478 | D 150 | TCAM0 250 d CV1526 19.00| D16-100GH/67 65.00 | M31-101GH $8.00 | V604CLA 59.00
s ML232B  2.50 l:’mé ‘gg TCA%40  1.85 | \pCio3zH Cv2185 15.00{ D16-100GH/79 69.00 { M31-182GR 55.00 | V6048J 49.00
150 | MSMooor 8.7 e TOA1074A 2.30 1. Cv2191 19.00| D16-100GH97 85.00 | M31-182GV 53.00 | V6052GR 85.00
Tos | LA S5 | I e aag | TDA®0  2.20 | UpGriseH Cv2193 45.00| D18:160GH 69.00 | M31-184W 65.00 | V6064BP31 55.00
295 | SaasioA 3.30 1 TATIIAP 2.0 | TDAT001 293 2. Cvsi1g 85,00 | D21-10GH 65.00 | M31-184GH 65.00 | V60GACLA 55.00
305 | SAmwo2s 7.23 | TATIE 285 | TOA1002A2.95 | Upciisen Cvs320 85.00 | DB7 36 35.00 | 31-184P31 68.00 | V6069GH 55.00
Zios] )| ShSsecs 7 NI Ianam 399 | TDA1003A3.95 ! CVX389 53.00| DB736 88.00 | M31-186W 69.00 | V6070P31 49.00
o || lo L SoroSis: TS TA"”:: 2'25 TDA00BA 2.50 | ypC1167C2 D9-110GH 39.50| DG75 55.00 | M31-190GH 55.00 | V7016A 65.00
1.95 S0 288 | TA7SIP 2.2 | TOAII0 248 . D10-210GH 45.00| DG732 48.00 | M31-190GR 55.00 | V7030 $9.00
250 | SA/SBTY Jae0dp 395 | TOAIRS 280 | ypcyigim D10-210GH68B 65.00 | DH3 9! 55.00 | M31-190LA §5.00  V7031GH 59.00
a1s 100 | TATe AP 285 | ToAII7 198 d D10-230GH 35.00{ OH791 45.00 | M31-191GV §5.00 V7031/67A 59.00
2a0 | SLoiB 7.8 | A 350 | TRAIM 245 | ypciion D10-230GM 35.00( OP75 35.00 | M31-191W 45,00 V7035A 49.00
e | SLeTB 88 | iR 19 | TcEPP1002.50 ! D10/293GY/90 55,00 OP76 35.00 | M31-220W 50.00 V7037GH 45.00
225, il 130 MR :‘95 TDAN70 1.95 | ypCi18sH D13-30GH 49.50 | DN1378 35.00 | M31-270GY 85.00 V8004GR 65.00
isol |[Borr 2 A TAASTO  1.95 | 1DA1190 2.15 3.95 | D13-47GH/26 69.00| F16-101GM 75.00 | M31-271P31 85.00 VBOO6GH 85.00
5.50 SL'3m27° 110 | TAAGSIB 195 | TDA127003.98 | ypciisviiso [ D1347GH 55.00 | F16-101LD 75.00 | M31-271GW 65.00 V8O10A 65.00
aTso |Bon000N 308 | T TaoAs/s TDA1327 1.70 | ypC1350C D13-51GL/26 85.00 | F21-130GR 78.00 | M31.271W 63.00 2BP1 13.50
338 | Shreman3.es | TBAI0ASISC | TDA002z 1.95 2.95 | D13-51GM26 85.00 ) F21-130LC 75.00 | pM36-141W 75.00 38P1 11.50
045 | ST oas | Faa 150 | JOA2003 2.88 | ypci3s3c D13-450GH/01 55,00 | F31-10GM 75.00 | 1136-170LG 7500 3DP1 11.50
50 I NN S 2e ol T0A2010 1.95 2. D13-471GH/26 55.00 | F31-10GR 75.00 | p38-103GR 85.00 4EP1 30.00
138 | Shrensn1.25 | T8A3% 0-75 | TDA2020 2.95 | pcigesc D13-610GH 59,00 | F31-10LC 75.00 | n3g-120W 65.00 3H/OBM 85.00
208 | SNrewiNi.30 | TBAMON 335 | TDA200 280 3. D13-611GH 89.00 | F31-10LD 75.00 | M38-120WA 65.00 3WP1 18.50
30 | SNTE26ON TBA4800 1.2% | TDA2140 3.95 | ypC20o2H D13-611GM s9.00| F31-12LD 75.00 | M38-121GHR 65.00 5BP1 9.00
2.30 295 | oA, 239 | ToA2ist 198 1.98 | D13-630GH 59.00| F31-13GR 75.00 | M38-121LA 83.00 5BHP} 30.00
2.95 SN765522;,73N"°5 JBASI0Q 2.80 | TDA2160 2.50 | 555 0.35 | D14-150GH 75.00| F31-13LD 75.00 | M35.122GW 65.00 SBHPIFF 30.00
150 | SNTesaN 18 | Toaian 110 | TDA2521 3.28 | 556 0.60 | D14-150GM 75.00 | F31-13LG 75.00 | p38-140LA 6500 5BHP31 30.00
200 | SNresaanz.68 | TG 119 | TDA2s23 295 |75 0.50 | D14-172GH/B4 §9.00 | F41-123LC 185.00 | M3s-142LA 65.00 5CP1 10.00
2.50 SN7666565°0N 1.18 | TBASS 110 | TOA2524 1.95 | 749 0.35 | D14-172GR 55.00 | F41-141LG 185.00 | 35-341P31 65.00 6EP7/S 39.00
Too || Shreecon 0.90 J8A530Q 119 | TDA2530 1.95 | 747 0.50 | D14-172GV 88.00 | F41-142LC 185.00 | 1435.344P39 85.00 12CSP4 45.00
j STKOl4  7.95 | TBASK) 123 | TDA2s32 1.95 | 745 0.3s | D14173GH 55.00| M7-120W 19.00 | ag-120W 59.00  13BP1 1350
X STKOIS | 8.88 | TBASIOQ 1.35 | TOA2540 1.95 | 7505 0.80 | D14-173GM 83.00 | M14-100GM 45.00 | j43-12LG/01 85.00  13BP4 17.50
STKO25 11.95 | TBASS0Q 1.95 | TDA2541 2.15 | 705 oes |- - SvAs | M14100LC 45.00 | 1444-120LC 65.00 | 17DWP4 25.00
s 1108 | Jomseod 145 |10AZ0 245 |72 o065 MIZISIGNS 178.00 | Ms0-1200H 85.00 | 32J/1085 89.00
o N A 95 M17-151 X - X .
STkats 7.95 | TBASI0 100 | TOAT! 295 |75 oes 516 | M50-120GR 85.00 | 1273 39.00
O\ T 1844 45.00
NDUCTORS VIDEO SPARES  vumicrum o soo
BC2088  0.13 BD520  0.68 g:;gg g.:: TIP3OC  0.43 HSS WEADS Akar VS 9300/95001 9800 375 ggﬁ% " gg.%
BC212 009 | BD53% 0.5 - TP3IC  0.55 Suiable for Ferguson 3vo 3vo1  fergusondv e HEed 75.00
BD: o.ps [ BRCHE 115 | 1ipaoc 0.4z | £29.50 V16 v 3ves 3voe, avae  JVCHR330/3600 430 | 95440 .
BC212L8 0:09 597 095 | gRy3e  0.45 - 3V06. 3V16. 3V22. : JVE HR 336013660 450 | 7709631 79.50
BC213 009 | BO70Y 125 | oo 023 | TIPuC 098 3V30, 3v3. %03 and many JVC. AKSI  Panasomic NV 300 Ay
- * 4| 95 ordmende Telefunken
N BC213L  0.09 BD702  1.25 | pryng ¥ I:Ei‘i g e U PATSSORIC xv 20008 £3 75
BC214  0.09 BD707  0.90 | prive 1.20 d aHSS Suitable for National Panasonic Panasonic NV 30008 375
- 8C214C  0.09 BDX32 1.50 . TIP4&1IC  0.45 £33.95 3000 7000,7200,7500. Panasonic NV 7000 £3 50 | TAPE HEADS
- BC21aL 009 | BFns  o.as| o1t 348 4 mipoc 047 8170 8400 8600 8520 Panasonic NV 8500B/8610B V011 Mono Head 2.50
- BC2378 0.09 | BFi1s  oes| 51120 1.85 | 1ip7 oes Blaupunkt RTV 100E. 200, 202 211 £375 { Auto Reverse 398
- BC238 009 | BF127 o039 | Sul® 185 4 1120 0.60 BSa8 222 322 RTX100 200 224 SanvoVTC S0 3 75 | StereoHead 3.50
- BC239 0.42 | BF154  0.20 33:2‘} 158 | TPz oes £38.50 Surtable for Sony C5, C6, C7, 8000 3anyo VL 9300P £ 90
i BC251A 042 | BFse 0.2z | gyi gz | TP12 179 080 Toshiba V470 VB600 V700 Sharg VG830 378
- ; i d P46 2. SONY . arp
acwsk 037 | BCZ2A 033 | BHIS g7 | BUS 160 | ripii 205 c3g. Sony DSR-10R BETA Sharp VC 8300 £375 | 7T X200
ADlo oo | D28 025 | BT o3z | BUZM 155 | 1ipis oo 2u30 Sutable for SLC5 SLC6, SLCT etc  3harp VG 9300 375 | Paz3iBAM 18.00
ADl61 o3 | DG2eA 039 1730225 ioss 130 | 1ypasts  o8S Sony SL 30008 375 | XP1002 .00
- BC284  0.30 BF177 038 | piogs 439 30 g SANYO Sanyo VIC 9300/9500 Sony SL B0/ 450 | XP1I17M 24.00
AD¥62  0.39 | BC3o0  0.30 BFi7e  0.28) S0, (gp | TIS: o 0.20 £49.50 Sanyo VIC 5300/5000 Sony SLC7/J7 400 | XP42040 38.00
:g;g"" o‘:g 8C301  0.30 8F179  0.3a | SoB0C gl ;:L%slz 1.50 ) Toshiba V7540 450 | 9624M 2§ 00
- BC303 0.26 | BF180  0.29 ; 112 16.50
AFit4 185 1 BCjo7B 0.09 | BFBT 029 B e i 10" 850 DIODES aases WIRITWOUNO RESISTORS
X : } :
AF125  0.85 | 3¢337  o0.10 BEta:  oge| BUS®O 225 | Guong  g28 | AAlle Y e TINgC 98 [Bs0 5.50 | 7WattR47-22K 0.20
AF126 0.5 | ¢ 030 | BFse  oza| BUseA 185 | SNioos  olao | Satis o o0 N, 2zme leiG 25 |11 Watt 1RS- 15K 0.28
AFi2r  oms | BSNS. 008 | DI 0370 Buss 190 | WY 040 | BAle 647 Dvacacoozs INoawe 208 [S.OSKTO 025 17WaniRsK 0.3
AFi39 040 | 5cisy o3s | Briss 041 ST 223 | nise 059 | pawe 008 BYXI0 020 ING0) 004 Ee R
AFI10 080 | gCazs 020 | BFIS% 041 goiggy ypo | 2M30%5 032 | BAISS 045 BYX10R o INA0H 004 5o 075 | UENER DIODES | ynenseSTORS
. BC527 0.20 | BF197  0.11 ; 2N3702  0.12 | BA1s7  0.30 0.20 IN4004  0.08 ; BZX 15
AFz  oaz | BC577 020 | BRIST 1% MU0 198 | D3 o2 | Baxia 004 BYXaeooR  INaos 0,05 |BIASKTO .80 610 VAT 023
ASY2? 125 | gCsas o0 | BFiss o4  MIEMD 040 | ong7os 042 | BAXe 042 0.60 IN407  0.08 |gion 975 | eva 7vs ev2 av1 rov | VAlose o3
AU106 .95 | gissoA  0.10 BF200  0.40 MJE3S0 2N3705  ©0.20 | BB105B  0.30 BYX55-6000.30 [N4148  0.02 {giag 0.50 | Jlv 12V 13V 1SV 16V | O rees0 048
AYI02 2.8 - i 8 MIES20 048 | 2N370c  oi12 | BTIS1 079 BYX71-6001.75 N8  0.10 |Blaa - 18V 20v 72V 24v 27V | VATSES o
BCI7A 011 | Bissy 00 o 35 | MaE2ess . BY126  0.40 BZX61 0.5 IN5401 ©.12 DL 3.00 | 0v 33v 36V IOV 4TV
. BC557 0.08 BF245 0.30 2N3708 0.12 5 b g Octat 0.35 | 51V 56V 68V 75V
BC1w07B 0.11 | gcss78  0.08 BFos? 028 | MPSA13 0.20 | 5yap3;  gso | BY12Z 011 BZYSS ~0.10 INS402  0.94 | 5yeans 35,00
BC108 010 | gcsss  0.10 BF258 o.28 | MPSAS2 0.30 | 5u575, 275 | BY133  0.15  BZY95C300.38 INS&03 0.2 [guaqp 25.00
BCI0BB 0.92 | pcesono 0.90 | BFzss  o.2s | MRF2Y 495 | 5300  qas | BY16a  0.45 S8 - 8.00 INSKS  0.83 | Ske10 35.00
8C19  0.10 : - MRF450A BY176  1.20 CS10B 18.50 o | oxs BATTERIES
BC098 012 | Bovit 030 | Brers 048 1a9s | N5 198 | By o83 omr o1s 18 | 5 73| szvsso.o?
BCisc oz [ 805 030 | BT 33| wmrass v3so | DU 3%s | By 053 Oax 040 Vivecans 75| prmenaen? | ™ Eower e
BCIMA 009 | goi3 gaz | 8F337 0.2 | MATS! 2090 | oNs2ee 042 | Byigg 040 OASs  0.10 B7489 0.35 | 475Vt 5v6 6v2 6VB TRI75£225 6a
BC1I6A 015 | gni3p o042 | BFass 0.3z | MArss 17 IN529 0.48 | By  o14 0A22  0.20 Anodecaps .50 | 7V5 6V2 9v1 10V 11V other prices on
8C117 049 | gpiay o0 | BFss 0,37 | MAFAZS 298 | ons;es  0.60 | pyage.a00.33  IN2IDR  5.00 QQVos-40socker | 12V 13V 15V 18V 20V requast
BC9 024 | o35 o030 | BFae2  0.38 | Morar7 1993 | onsss 0.4 : Sockettor813 8.50 | 24V 27V 30V
BC125 025 | gniae  0.30 BFi63  0.88 gg;gw oy | 2nsws 0053
ggﬂg g'g‘: BD137  0.32 Brazi 028 | <70 (g gg:;’g g.g: - SPANES & AIDS
- D138 0.30 | BF394  0.19 : ! ouTPUT ENT MULTIPUERS
BCwt o028 | o018 O30 | BRi  oaz | 902 159 | hscas  olgo TRANSFORMERS ATTCVC20 8.35 | HEATSINKCOMPOUND 1.00
BCla2 021 |pniyy o030 | BFa23  o.28 | OG28  8.50 | 55046 0.80 | DECCAIN0 2:98 IT1CVC30 6.35 | FREEZEIT 0.98
BCU3 028 | 5ous 110 | Bras7 032 | ocay a9 | 25C9310 095 BECCANTEORS B PHILIPS G8550 6.96 | SOLDAMOP 0.64
BCUTB 042 | 5oisoc 0.20 | Brass 0,38 | ocss 1.0 | 25C/0% 080 | ECEAzi 825 RANK T20A 891 | SWITCHCLEANER 0.88
BC146A 0.09 | gnisg  0.65 Briz7 o8 E 25C1106 2.50 | GECG 2040 8.95 THORN 3000 3500 13 WD40 1.78
BC148B  0.09 | gpi6p  1.50 i OC4a  1.25 | 55¢1172y 2.20 | GRUNDIG 1500 1545 THORN 8500 .50
: BF595  0.23 1.00 - PUSH PUSH MAINS SWITCH
BCl149  0.09 0L 25C1173 1.15 | GRUNDIG 5010-6010 THORN 9000 8.00
BCiss o030 | D016 085 | BFser 025 | oc7o  1.00 | jgisey 4i7s | 2222 5011601 13.45 UNIVERSAL TRIPLER 5.5 | (DECCAGEC,RANK THORNETC)  1.02
BC157 042 | oole)  giza | Simae 923 | 0011 075 | »eCiaee oso | [TISVCX 8.20 PYEIF GAIN MODULE 6.9
BCI1SS 009 | 5oog1 083 | grrer 025 | Odhe a9 | 25C1449 050 | puilipSGs 850 REPLACEMENT ELECTROLYTIC ANODE CAP (27KV) 0.0
BC159  0.09 | aniis  s30 | BFREs  0.30 : 25C1678 1.25 | PHILIPS CO 8.99 CAPACITORS
BC161 028 | BD202 0.5 : OCBl 1.0 | 55c1945 3.75 | PHILIPSG11 13,39 DECCA 30 (400-400 350V 2.85 PUSH BUTTON UMITS
BC1708 0.5 | BO203 078 | BFR% .50 4 oces - 1.50 [ 56ci953 095 | PYET2S 10.95 DEGGA 80 1001400 350V) 299 | DECCA ITT CvC206 WAY 7.08
BC171  ©0.09 | BD20: 070 | BERST 178 4 oCtew 2.0 { 55¢,057 ogo | RABMIZ0A 12.40 DECCA 1700 (200-200-400-350V) 3.85 | {TTCVCS7WAY 10.19
BC171A o040 | BD222 046 | BFT42 035 | 0C139 1250 | 55C1069 1.95 | JANDBERGESQ s GEC 2110600 300V) 2.25 | PHILIPS GB(S50) 6 WAY 14.49
BCITIB 010 | 80223 0.59 | BFT43 035 1 0Ci71  4.50 | ocapmg 1145 | JELERUNKENTIA 1118 17T EVC20 12901400} .80 gt S
BCi72 0.10 { BD225  0.48 BFWE1  0.80 [ 0C200 4.50 | 55¢2029 1.95 | THORN 000 599 PHILIPS G8 (600 300V) 2,25 v
BC1728 0.0 | BC232  0.3s8 | BFWS2  0.85 | 0C201 £5.50 | 55¢%078 1.45 | THORN 800 2% PHITIPS G9 (2200 63V} 149 | ELC104305 MULLARD 8.8
BC172C 0.10 | 80233  0.35 BFX29  0.58 | OC205 10.00 | 5cé5001 0.885 | THORN MAINS PHILIPS G 11 (470 250V 2.a8 ELC1043 06MULLARD 8.65
BC1738 0,10 | BO234 0.3 BFX84  0.26 | R2008B 1.45 | 50C5008 2,98 | TRANSFORMER3000/3500  9.70 un 8.28
BCi74A 0.09 | BD236  ©0.49 | BFX85  0.32 | R2010B  1.45 | 5560166 1.95 = us22 8.28
oz oasi] BO2 e g?)::g o2% | P22 0.8 | 3SCois 080 STANDARD VERTICAL POTS 0.12 U324 8.28
BCi78 0.5 | BD28  0.40 | BFX 923 | Rai2s 088 | 571 038 SYANDARONCTICH oa o
BC182 0,40 { BD242  0.65 50 5 R2540  2.48 20 SURGE FUSES
Beieos oto | Bocse  os | BFYST 029 | caiessie00 | taoa om0 . STANDARD HORIZONTALPOTS 100MA-B00MA 18p each
! - g N 8 150234 0.50 § "SA 12, h
BG83 040 | BO376 032 | BE¥SZ 023 | -RCA163350.80 | 2503056 1.65 * SPECUAL + MIN HORIZONTALPOTS  0.12 1A-5AMP P e
BCi8iL 0.09 | BO410 0.8 i S20600 095 | 35Kkes  0.95 | PHILIPS GEIGER MULLER TUBE CONVERGENCE PRE-SETS  0.30 20M8 QUICK BLOW SUSES
0.85 BLY48 1.75
BC184LB 0.09 | BDa34 0. BLvas 178 | SKESF  t.as 7P1320 20.80 SLIDERS LOG 0.48 R e
BC204 040 4 BDAT 078 | o0t 049 | noa. 040 SLIDERLINEAR O 200MA-5AMP Speach
BC2078  0.93 | BO438 0.7 iy G TIPOC  0.42
6 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JUNE 1987



Wi AeE P.M. COMPONENTS LTD J LT

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

A SELECTION FROM OUR I QQV03-20A L] 070 2AS15A 11.50 | 200 | 60Ks 193 oo 450
25.00 d 2B22  60.80 1.95 d 5728  55.00
STOCK OF BRANDED VALVES Ve Uty oee | B2 %00 | Saxs 3o 215 ] S8 5500
A1714 24,50 EBC41  1.88 EL9S s78 | M8ie3 8.0 32. u2s1 1.00 2C19BA 30.80 | BALS oeo | 68V7 2.80 | 128H7A 2.50 | 6146A  7.50
A1988  11.50 EBCB1 130 [' g iisy  42'gm MB130  4.50 QQVO6-40A u8o1 0.75 2Ca0  37.00 | 6AM4 3.28 6Gws  0.80 | 12BL6 1.75 6158 3.20
A2087  11.80 EBC%0 0.90 EL1a3E 3.80 | M8 850 27.80 | UABCeo 0.88 2Ca2 2080 | eams eoo | oH! 9.50 | 128Y7A4 2.75 | 6386 14.30
A2134 1495 | EBCo1 080 | ELisp 380 | M8iss S0 [ QQVO7-50 UAF2 100 | 36T 073 | eams 195 | onoM 2301 12CAs 195 | 66835 9.08
A2283 680 | EB91 060 | ELsoo 195 | M8  5.50 55.00 | UBFB0 0.80 | 5Cys 130 | 6AN5  4.50 | oo 195 | cxe 120 | co73  5.83
A2426  35.00 EBFB0  0.88 | ElLsos 195 | M8223 450 QQz03-20 UBC41  2.28 67 130 | sANSA 3.0 GHGQT 1.95 | 120068 3.50 | 705A 8.00
A2599  37.50 EBFS]  0.85 | ELs09 S.25 | MB24 200 4250 | UBCSI  1.80 2021 195 | 6AQ5  2.15 GHE 0.95 | 12DW4A 3.50 | 725A 275.00
A2792  27.80 EBF8Y  0.70 Elsts @95 | M8225  3.50 QS75/20 1.80 | UBF89  1.00 202W 3.5 | 6AQ8  0.85 GHFS 5.50 | 20w7  2.50 7527 89.50
e I1a0 | EBESY o33 | it 883 | NEwor 2000 | QS0 300 | UBL21 175 | EpGY 4300 | 6ARS  5.95 | aney  aos | (2E, iTes | 173 39800
A3042  24.00 EBL1 2.50 ELB21 8.50 | ME1402 29.50 QS92/1D 8.00 | UC92 1.20 2E26 7.05 | 6ASS .50 HSG 4.95 | 2E14 38.00 | 803 14.95
A3283, 24.00 EBL21 200 | ELs22 1295 | ME1501 14.00 QS95/10 4.88 | uCCB4  0.70 2042 93.00 | 6AS 2.50 GHSG 195 | 12GN7  4.30 | 805 39.00
ACHI 400 | ECs2 075 | ELla 2280 | Mhe 350 | QS108/45 4.00 | UCCES  0.60 7K25 3500 | 6ASIG 480 | 0026 283 1oHG7A 450 | 807 2.50
nerzs sogs | ESk 973 | Eirbo 2250 | Prios 400 | OSIS015 8.95 | UCFED 100 | ppsmay75.00 | 6ATe 075 | e 248 | 147GT 3.50 | 810 85.00
AC/$2PEN e om0 | EMSO 070 | fis  aso | QSIS0 145 | UCH2I 120 | 56 9500 | 6ATE 175 | oye . gme | [2Ko . 19s | BlA 15.00
8.50 EC81 795 | EMss 1.5 | MS4B  5.50 QS150/45 7.00 | UCH41  2.50 7K20 250,00 | BAUS  2.00 | oo 2.80 | 12k7GT 1.50 | 813 27.50
A2 3900 | Eces 1o | EMes 185 | U4 380 | OSi200 3.8 | UCHAZ 280 | 5kss 28000 | BAUS 095 | Sioca 309 | 12%8 - 1.83 | 813Pniline
AH238  39.00 EC88 1.00 EM8? 2.0 | N37 12.50 0S1202 3.98 | UCHB1  1.00 3A108A 9.00 | 6AVE 075 86 3.95 | 12SA7GT 1.95 3s.
AL60 8.00 EC90 1.10 EN32  18.30 N78 9.85 QS1203  4.945 | UCLe2 1.75 3A 1078 12.00 | 6AWBA  2.50 6JE6C  8.50 | 135G7  4.75 8298 14.50
AN 14.00 ECI1 550 | ENoi 1.05 A2 1.15 Qs1205 3.5 | UCLE3 2.0 JA/109B 11.00 | 6AZ8 a0 | BME 3.95 | 125H7  1.95 | 832A  14.50
ARP12  0.70 EC92 1.95 ENG2 450 | OA2WA 250 CS1206  3.95 | UF8s 1.20 3A/110B 12.00 | 687 280 | 8JSEC 850 | qo5k7 195 | BIA  95.00
ARP34  1.25 EC93 1.80 | ESUtso 1495 | OA3 2.50 QS1206  1.08 | UF41 1.15 IAM141K 11.80 | 6B8G 130 | BB 280 | 125)7  1.30 | 866A 8.50
ARP35  2.00 EC95 7.00 ESUB72 25.00 082 1.45 QS1207  0.90 | UF42 1.15 IA 1470 T7.80 | 6BAG 0.95 &J7 2.80 | 12SN7GT 1.85 872A  20.00
AZI 4.30 EC97 1.10 | EYst o.80 | OB2WA 2.50 Qs1208  0.90 | UF80 0.80 IA/167M 10.00 | 6BA7 480 | SKZG 200 | 12507GT 1.95 | 873 60.00
BL63 2.00 EC8010 12.00 | EYa1 2,38 | OC2 2.50 QS1209  3.15 | UF89 2.00 3A2 395 | eBAsA 3so0 | EKBY/G 3.00 | 45p3 3.20 | 884 5.5
BS450 67.00 ECCI2 3.50 EY83 1.50 0oca 1.50 QS1210  1.50 | ULS4 1.50 3A3A 3.95 | 68Cs 100 | EKDE 8.50 | 13p7 3.20 927 15.00
BS810  55.00 ECC33 3.30 | Evsa s.gs | OD3 1.70 QS12t1 1,80 | UL41 5.50 A4 1.10 | eBEs ops | EKM8  2.30 | 13p7 2,50 | 930 9.95
BS814 55.00 ECC35 3.50 EY86/87 0.80 OoM4 1.00 QS1212  3.20 | UL44 3.50 3ALS 095 | eBGeG 300 | oKI8 2.95 | 13p9 3.20 91A 1750
CIK 2750 ECC81 1.80 | Evss o.s5 | OMsB  3.00 0s1213  5.00 | ULs4 083 3AT2 235 | eBHs 1.9s | &KZ8 1.85 { j3pR7  2.95 | 954 1.00
G3JA  20.00 / ECCB1 Special | EY91 8.80 | OMé 1.75 Qs1215  2.40 | UUS 3.80 IAUE 0.88 | 6BH8 w80 | & 2.50 | 13E1 145.00 | 958A 1.00
C6A  20.00 quality 1.95 | Eysooa ¢.80 | ORP4  2.50 Qs1218  5.00 | UU7 8.00 82 3.00 | 6BJG 50 | 619 3.95 | 3EM7 3.50 | 1299A  0.60
C1112G 70.00 ECC82 0.5 | Eyso2 o070 | ORPS0  3.95 Qui7  9.30 UULB 9.00 384 7.00 | 6Bk 400 | BLEGAY Sylva- | 78R3 395 | 1619 2.50
1108 65.00 ECC82 Mul- | EZ35 0.7s | P8t 2.50 Qu37  11.50  UY4l 3.50 387 450 | 6BK7A 198 | M2 S 17EW8  0.95 | 1625 3.00
Cl13a 32,00 lard 1.50 | gzso 275 | Pt 2.50 Qv03-12 4.5  UYss 0.70 3824 10.00 | 6BL8 145 | GL6GC  Phd- | 17Dwe 2,50 | 1626 3.00
C1148A 118.00 | ECCe2 E741 245 | PaBcso 0.50 | QVOs25 2.50  V2ISA/IK 382 2400 | eBM8  oss | LPS.. €850 | 17Dwaa 295 | 1927 25.00
C115011 Phips  1.95 | EZ8o 75 | PCss 0.75 QVO6-2020.50 | 250, 3828 1200 | 6BN4 tes | 6L6GC 295 | 17,73 480 | 2050 5.50
138.00 ECC83 ©.85 | Ezst 075 | PCs8 0.75 Qv2-250C | v240C/2K 3876 150 | 6BNS 185 | BL6GC  Pnil- | 48D3 8.00 | 2050W  6.95
C1534  32.00 ECC83 €290 1.50 PC92 3.50 45.00 5.00 3ca 250 | 6BN7 4.50 lips 8.50 ' 19405 3.50 3545 4.00
CCA 2.60 Philips  1.95 | Feoee 2,95 | PC97 1.0 Qvo8-100 V241C/1K 345 2400 | 68N 398 | C-EGCIGE) 19AUSGT 2.80 | 4313C  4.00
CCiL 090 ECC83  Ste- | Fwa/800 2.95 PCBO0  1.10 145,00 195.00 3CB6 480 | 6805  0.73 8.78 | 19G3  17.00 | 438D  9.00
A3 200 | mans 280 | Gssik s00 | PCO00  4.28 | QY3125 88.00 | V246A/2K 3CN3A 250 | eBQ7A o7z | SL6GT 198 1 oHs 3380 | 5642 9.50
CV Nos Prices ECC84 0.50 | Giso/am 6.98 | PCC84  0.40 QY4-250 70.00 318.00 3Cs6 0.5 | 6BL7GTA 3.5 | OLFE 750 | 1906  9.00| 5651 2.50
on request ECCBs 075 | G232Mutlard PCCBS 0.34 | QY4-400 76.00 3. Cvs 1.0 | esls 145 | S8 2307 2042 4050 | s 1.95
Dla  29.50 ECCss  2.75 3es | PCCss  0.70 R10 4.00 | VLS631 10.95 2653 250 | eBRs o0 | L9 8.50 | 3D1 0.70 | 5663 1.95
D63 120 | ECCes 095 | Goarp oo | PCCs 070 | R6 1200 | VP 2. 306 430 |67 aws | OIS 315 xir 350 | 70 328
DA4Y 2280 | ECCot 200 | aaios 1780 | PCCles 070 | R17 150 | VA75/30 300 | 3npia 20030 | 6BR8 245 | onpC 493 | 201 085 | 5672 4.50
DA42 1780 | ECC180 0.72 | GCi0D 17.80 | PCC805 0.70 R18 280 | vRiol 2.0 32 49.50 | 6BRBA 2.5 | onigr  2a9 | 2P 085 | 5687 4.50
DA%  4.80 ECC189 1.95 | GC10/4B17.80 | PCC806 0.80 R19 2.50 | VR105/30 1.50 3ER7 1.95 | 6B8S7 ss0 | ON7 2.50 | oP3 0.80 | 5692 3.50
DA100 125.00 ECC801S 8.95 | GC104E 17.80 | PCES2  0.80 R20 1.20 | VR15030 1.18 3E47 195 | eBws  1.80 | CP1S 1.50 | o0pPa 1.98 | 56% 4.50
DAF91  0.48 ECCB03S 8.95 | GC12/4B17.80 | PCF8C  0.65 R1169 55.00 | V752 2.50 3s4 $.25 | eswe  s.a38 | oh2® 4.00 | 20Ps 1.48 | 5708 3.50
DAF91  0.70 ECC804 0.80 | GDSSW 6.00 PCFe2  0.60 RG1-125 4.95 | VU29 4.50 304 250 | eBwr 130 | 652 4.00 | 21426 318 | 5718 8.15
DAF%  1.00 ECC2000 7.95 | GDT120M 5.00 | PCF84 0.65 RG1-240A vu39 1.50 IWAGT 280 | sBwe 400 | 0028 200 [ 21LUs 375 | 5725 2.50
oc7o  1.78 | ECFe0 1.5 | Gne 800 | PCF8s 1.20 14.50 | w77 800 | B3 3500 | 6BX6 048 | oof 175 | 2481 3950 | 5726 2.50
DC90 1.20 ECFB2  1.45 | GNi0  15.00 PCFa7  0.40 RG3-250A 3.80 | W729 1.00 4B551B 118.00 | 6BX7GT 3.s0 | S97GT 120 | 24p9  39.50 5727 2.50
DCX4-1000 ECF86  2.25 | GRIOG 400 | PCF00 1.80 | RG3-12504 W73 180 | 4gG7A 175 | 6826 280 | are A3 ] swecT 178 | s7é9 2.50
12 ECF200 1.85 | GsioC 18.80 | PCF201 1.80 35.00 | X24 100 | 4576 108 | BZ7 298 | Sothsr 139 | 2Bos 175 | 5750 1.85
DCX4-5000 ECF202 1.8% | GSi0n 12,00 | PCF800 0.40 RK2K25 82.80 | X66/X65 4.95 465A 65.00 | 6C4 125 | SSA7GT 1.35 | 29c; 980 | 5751 2.95
28.00 ECF801 0.88 | GS12D 12.00 PCFB01  1.38 RK-20A 12.00 | X76M 198 41258 7280 | 6C5 108 C7 1.50 [ 29KkQ6 6.50 | 5763 4.95
DETi6 2880 | ECFaos 2.0 | omie 1200 | PCFeo2 o0.8s | RL16 150 | XC2¢ 180 | 42504 7980 | 6C6 280 | 85G7 2801 sci7 040 | s8leA 323
DET18 28,50 ECF806 10.25 | GTICS/S PCF805 1.25 RPL16 12.00 | XC25 0.50 4-400A B87.80 | 6C8G 180 | 6SH7 135 | 30C1a 148 5829WA  8.50
DET23 3800 | ECHI  2.50 aco | PCFB0S 100 | RPYI3 2380 | XFwer 180 | iy 2800 | Cit 280 | sokyo | yas | J0FS 083 | i 880
DET24 39.00 ECH{  3.00 | GTEI7SM s.00 | PCFsoe 1.25 RPY43 2,50 | XFWS0  4.50 28 25.00 | 6C18 2.50 K7 1.35 | 3fFL1  1.00 | 5842  11.00
DET2s 22.00 ECH35 3.0 GTR1S0W 1.00 PCH200 1.50 RPYS2  2.50 XG5-500 22.80 4086 1.95 | 6CA4 o5 | BSKIGT 1.358 | 502 1.35 5847 10.95
DF91 1.00 ECH&2 1.80 | GU20  38.00 PCLB2  ©0.88 RR3-250 18.00 | XL1-5V_ 1.80 4OX2508 49.00 | 60A7 aso | 6SL7GT 085 | 3ri12 o3 | 5879 5.00
DFg2 0.80 ECH81 1.00 | Gxu1 1a3.s0 | PCL83  2.50 RR3-1250 XL628FT  7.50 4CX2508 6Ces  3s | 6SN7GT 135 | sorg3 110 | 5886 13.95
DF%  1.28 | ECHE 100 | Gxus 2400 | PCLB 078 35.00 | XNP12 280 | E[MAC £89.50 Bs 195 | 0507 138 ) 3oFLie 125 | 58%¢  39.50
DF97 1.25 ECHBA  1.00 | GXUS0SS PCLES  0.80 RS613  48.00 | XR1-1600A 4CX250BM 6CD6GA 4.80 | 8357 1.95 | 30, 0.45 | 5899 4.50
DHE3  1.20 ECH2000 1.50 1450 | PCL8s 0.88 RS685  54.95 49.50 eOF6 . 1m0 | BUAGT 1734 35105 060 | 5963 2.00
DH77  0.90 ECLB0 0.80 | Gyso1 1.80 PCL800  0.80 RS688  52.15 | XR1-3200A 4CX250K 6oG7 225 | Y8 145 | 30017  o0.80 | 59%5 225
DHT9 0.58 ECL&2  0.79 | Gyso2 $.80 PCLBOS  0.90 S6F17  5.95 b EIMAC 98.00 | 6CHS sos | 6usA 1.80 | 30PaMR 1.00 6005 1.85
DH149  2.00 ECL81 0.55' | Gzdo 2.50 PD500  3.50 S6F33  29.95 | XR1-6400A 4CX350A95.00 | 6CL3 35 | GY6GT  1.80 | ez q00 | 6012 18.00
DKot 120 -| ECLE3 2.0 | Gz31  a2.80 | PDst0 385 | S1EI2 38.00 14980 | Sx3soF 7080 | 6Cle 325 | oaet 1G9 | wes om0 | 02 3.85
DKg2 1.50 ECL84 0.74 | GzZ¥ 2.50 PEN25  2.00 $30/2K 12,00 | ZM1020 6.00 4CX15008 6Cisa 200 | X4 1.80 | 3p1g  1.00 | 6057 3.75
DL35 280 | ECL8S 069 | Gz33 430 | PEN4DD 2.30 | S104/1K 10.00 | Y65 8.95 308.50 | 6CM5  1.60 | O3GT  1.00 | sopL1 250 | 608 3.95
DL63 1.00 ECL86  0.98 | Gzas 2.50 PEN45 _ 3.00 S109/1K 15.00 | Y503  25.00 «GS? 225 | eom7 208 | BXSGTY 1.00 | spiig o080 | 6060 225
D% 290 | Ecims oee | S 239 | penasopsoo | S130 595 | Y& 1200 | LGyr 225 | 6CS6 075 | Sae 223 | 30pL1s  1.75 | 6062 4.50
DL73 280 EF22 230 | HAA91 1.00 | PEN4  2.00 S130/P  5.95 | Y4070 130.00 4JC6A 295 | eGs?  owes | 146 4.80 | 31y56A 5.50 [ 6063 2.00
DL91 1.50 EF37A  2.80 | HABCSO 0.90 PEO5-25 39.50 SC1/800 5.00 | YD1100 75.00 sz 78.00 | eCws 830 | AT 2.00 | 33A/158M 6064 2.95
DL92 1.25 EF39 1.30 | HBC 0.75 PEO5-40N SC1/1100 .00 | YJ1060 265.00 4KT6 1.80 | 6CYS 100 | 7307 1.75 19.30 6067 7.00
DL93 1.10 EF40 450 | HBCO1 080 42.50 SC1/1200 5.00 | YL1000 9.30 4X150A 35.00 | 6CY7 2008 | 7AV7 1.50 | 3545 4.50 6072 4.20
DL94 2.50 EF42 350 | HFes 075 PFL200 0.95 SC1/1300 8.00 | YL1020 42.50 5A/1020 9.50 | 6D6 280 | 786 3.80 | 3518GT 2.00 6080 7.95
DL 2.50 EF50 250 | Hros 1.50 PL21 250 SC1/2000 .00 | YL1030 59.50 sA152M 9,00 | eDcs  2.98 | 187 2.0 | 3swa 0.70 | 6132 10.00
DLS10 13.80 | EFs5 495 | Hkeoo 1.0 | PL  1.75 | SDG00OM YLI0G0 95.00 | Saigk 10.00 | 6DJ8 0.5 | sCo 250 | 3573  1.88 | 61468 9.50
DLS16  10.00 EF70 1.20 | HL2K = 408 PL38 1.50 45.00 | YL1070 193.00 SA170K  8.25 | 6DK6 150 | €7 250 | 33HE7 450 | 6155 72.00
DM70  2.80 EFT 180 | HL23DD 4.00 PLB1 0.72 SP4B 498 | YL1071 195.00 SA-206K 10.00 | 6005 895 | 17 350 | kD6 5.50 | 6136  72.00
DM160  4.50 EF72 1.20 | Hl%o 0.70 PLBIA  0.72 SPa1 5.00 | YL1290 59.50 *A.180M 9.00 | 60CsE  2.80 | 7 415 | o 8.95 6688 8.50
DY51 1.50 EF73 1.00 L2 1.50 PL82 0.60 SP42 3.00 | 277 1.20 AME 415 | eows 248 | ¢ 250 |47 8.00 6887 9.50
DYss/s7 ©.75 | EFS0 088 | Hi3yDD 3.80 | PL83  0.52 SS501 3800 | Z303C  9.00 [ samg 215 | 6EAs 408 | o0 280 |soas 150 | G0d0 7.95
DY802  0.85 EF83 3.05 | HA2 4.00 PLBS 0.78 ST 1.80 | 7359 9.00 5ANS 1.20 | 6EA7 280 | 8BOS J.os CS 0.95 | 60B0WA 9.50
E8CF  11.00 EFg5 0.80 | Hyw 1.00 PLB8 1.00 STV280/40 25055 15.00 5AR4 2,00 | 6EAS 280 | 208 2.50 | 50CD6G  1.15 | 6096 5.50
ESOF  18.50 EF86 228 | WvR2  3.00 | PLS 2,95 Z520M  4.00 5aU4  1.50 | 6EB8 $7s | 8EQ7 195 | 5Ens 150 | 6132 10.00
ESOL  25.00 | EF86Mullard K31g  88.00 | PL30Z  1.00 [ STV260/80 z521M  8.00 | 5iioM 10,00 | 6EMs  2.50 | SooeA 880 | soky 200 | 6136 2.50
E8ICC  3.15 4.50 KR6/3  45.00 PL345 12.50 19.9! Z700U  3.00 58-254M 14.50 | 6EM7? 2.50 | 5941 730 | 53cG  15.00 61468 9.95
EBIL 1200 | EF89  1.50 | KTaC  7.00 | PL500 095 Sus2 495 | 2749  0.80 | splaisv ge.s0 | GEUT  £198 | Sone 180 leoss .00 | 615 72.00
E82CC  4.50 EF91 195 | KT33C 280 PL500  1.10 TB25/300 2759 19.95 58255M 19.30 | 6EUS 475 | 10D2 1.28 | goyv6  2.96 | 6156  72.00
EBICC  4.50 EF92 215 | KT 2.00 PL504  1.15 .00 | Z80OU  3.00 5B/256M 15.00 | 6EV? 205 '0257 2.50 | 6i1SPT  4.50 6157 2.50
E83F 5.50 EF93 095 | KTia 4.00 PL508  1.75 TB2-300 45.00 | Z80dU 18.95 5B.257M 15.00 | cEw? 480 | '°F! 0.75 | 7584 3.50 8201 8.45
EB6C 980 | EF94  0.958 | KTas 400 | PLS09 485 T83/2000 70T 9.50 | gploiaw 1480 | cEws 150 | 1OGK6 193 frsci 230 | 6211 2.50
E88C  7.95 | EF95  1.95 | KTe1 500 | PL519 495 395.00 | ZA1000 12.50 | 5Cr 12500 | 6F1 200 | 19P14 230 Ja3 8.50 | 6267 _ 2.25
EBSCC 3.0 | EF97 090 | KTea 2,00 | PL802T 3.50 TBL-2-300 ZA1001 180 | RiGe  5.80 | 6F5 e9s | 0P8 0.70 la3al  9.00 | 6550AGE
E88CC EF98 0.90 | KT66/CV1075 PL820  2.95 275, ZA1002  1.50 SRIGY  4.95 | 6F7 sso | 10LD12 0.85 g 3.00 10.95
Siemans EFIB3  0.65 specTal yellow PL5557 29.50 TBL2-500 ZC1040  8.00 5T4 5.05 | 6F6G 200 | NEI 3300 | g5a¢ 8.50 6550RCA 15.00
E88CCO1  Mul- EF184  0.88 ssss pot 19.50 PL5727  2.50 395.00  ZM1005  8.00 504G 2058 | 6F12 180 | 12A6 3.98 | gsa2 2.50 8350 a.50
Fecot Mul | EEid 938 | gesspotieso | DL D0 | TDmtoE4co0  Zwioo 89S | Siids 380 [ eFis 300 | eade 130 | WAV 1s00 | cess 880
Special  8.95 EF731  3.50 | KT77  Gold | PY3  0.50 100310 35.00  ZM1021  8.00 5v4G  1.80 | 6F14 100 | 12AG8 130 | 9aG 1950 | 6870  11.80
E9OCC 7.95 | EF732  3.30 | Lion 1008 | PYB) 070 | TD0310D ZM1023 795 | ZyiqT 1.9 | 6F7 275 | oAk> 199 1 92av 4s.00 | 6887 9.50
E9OF  7.95 F800  11.00 | KTs1  7.00 | PY82 070 00 | ZM1041 1400 | s7iGT 180 | er21 280 | 12ATS 123 | oA es0 | 6873 450
E91H 4.50 EF805S 13.50 KT88 USA PY83 0.70 TDO3 10F 40.00 | ZM1082 9.00 6/30L2 ©.70 | 6F23 080 | 12AT7 115 | 105Cs 1.50 70255 8.95
E92CC  3.98 EFB12  0.88 10.98 PY88 0.66 TD1-100A ZM1084 10.00 6A/200K ©9.00 | 6F24 1.28 | 1ZATTWA 2.50 | 45082  6.50 7189 0
Essf  ©.99 | EFL200 1.0 | kTes  Gow | PYS0A 1.9 25.00 | ZMUT7 9.00 | g7 a9s | k25 128 | 12AUS 188 | 4s0c2 280 | 7199 7.50
EnoL 1990 | Enal 570 | Kies  Coid | bveos o7e | TD¥12 400 | ZM102 8800 | gapc 180 | o628 125 | ppave  gigs | oot 23| 72 1730
E180CC  9.50 EK90 9.95 | KTwer 280 PYSO1  0.79 ™25 1.30 | ZM1263  4.00 6AC? 2,00 | 6F32 gas .| 12Av6 198 | 557 1.50 7247 4.95
E182CC  9.00 EL32 095 | KTwe2 280 | QB3-300 72.00 TSPa  7.00 [ ZM1612 3.00 GAF4A 280 | 6F33 1700 | 12AX7 083 | o7aa 4500 | 760 13.50
E180F  6.50 EL33  8.00 | KTwe3 2.00 | 9B51750 hasy 1.50 | 1A3 4.30 6AGS 1.0 | 6FMa 1280 | JZAXIS < 7.95 ) 507 5.00 § 7527 . 85.00
EV6F 850 | EL3s 280 | Tzed 2.80 130.50 TT21 48, 1AC6_ 180 | gic7 198 | 6G6G  S.s0 | 12ANIWA 230 |ama 1500 | 7586 13.00
E188CC 7.80 | EL3¢  Mul | Lioz2k s@s | QBLS-3500 Tr22 4800 | 1BIGT 195 | gils 2080  6GHBA 0.80  jaagia seg ~ SBA  17.50 | 7TS9tA - 8.50
E260F  19.50 lard/Phillips L120/2K 12.00 895.00 TT100 69.00 | 1822  10.00 SAU4 200 ¢oKs ey 12AZ7A 193 4548 q0.95 7868 5.08
Ez&‘igg 12.00 450 | |B7-20 9800 | QEO310 4.98 SILE {8218 88i00 : T2B4A 480 4545  gog | 7015 7295
2681 17.50 ELJ6 1.95 QED8-200 & o e
sl 4200 | ELer 900 | LoD, oot £145.00 TY2-125A 1C5GT  2.80 Open Mon-Thurs 9 00ar.-5 30pm
sl Ceool [ Eizy aiso || Msaa o0 | Of40  63.00 Tvaaw o809 | 103GT 230 MONOASFIFER CTTERS* Fry 9 00am-5 00pm
1148 1.00 ELd3 3.50 QP25 1.00 - - 8
EASO 100 | ELez 200 | wmeers oo | aceows TY8-500W oG 235 | Romrox2watt outeut mono ampiifier uses | = 24 HOUR ANSWERPHONE SERVICE .
EA52  38.00 EL81 8.95 Msos2  7.50 Tysar2 Y m; :ﬁ X‘J gﬂ;::nsl;r TBAB20M IC power 9~12’\:/oc ACCESS & BARCLAYCARD PHONE
EAT76 1.98 EL82 y i QQEO03-12 50 5 100
EAT9 1.08 EL83 g: mggg:: 3%: o 75.00 1P28 25.00 | Complete compact AM tuner with builtin ORDERS WELCOME
EAA91  0.60 EL84 0.95 M8096  3.00 QQEO03-20 u1e-20  2.75 INSGT  2.80 | ferrite rod aenat requires only external UK ORDERS P&P €100
EABC80 0.70 EL8S 4.50 M8098 8.50 u19 11.95 1P28 25.00 | connections to 9VDC power supply and PLEASE ADD 15% VAT
EAC91  2.50 EL86 1.75 M8099  8.00 QQEO06/40 u24 2.00 IRS 1.20 [ amphfier E rt ord elcom
EAF42  1.20 EL0 2.5 | Msio0 8.80 u25 0.90 . 152 0.85 | 9VPOWERSUPPLY g100 | Export order welcome carriage at cost
EAF80Y  2.00 EL91 8.00 MB136  7.00 QQvo2-6 ggg g.: :?i ?fgg P'U%SLTVTBP:::%EI"S:OD'DVS’?TCF(H Please send your enquiries for special
EB34 1.50 EL9 . M8137 X - U . M
B ges | BN 3 WA 80 | awvovoua | U 988 WA 18| ech3Ghed accewelis O eme wercome
891 0.88 lard 15.00 . d ALLERS W M
EBCI3 _ 2.80 === QQV03-10 5.50 us2 3.00 | 122 8.95 e L CONE
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PRODUCT NEWS

SSTV PROGRAM

The latest program in Pear-
sons Computing's range of
software for the radio’
amateur is the G1FTU SSTV
Tx/Rx program. It allows the
Spectrum computer to both
transmit and receive slow
scan television pictures, with
no interface between the
computer and radio, and is
compatible with both the old
biack and white and the new
colour hardware such as the
SC1 from Germany.

In transmit mode, the prog-
ram can transmit both text
and Spectrum graphic
screens in black and white or
colour SSTV. All of the Spec-
trum colours and grey levels

are used to the full; 8, 16 and
32 second frames for black
and white, and 24, 48 and 96
second frames for colour
transmissions are available.
Both line sequential and
frame sequential colour
transmissions can be made.
Text transmissions can be
madein all modes. There are9
text memories which may be
edited before or during trans-
missions. There is also a
personalised CQ memory and
a special grey scale and
colour bars facility. All text
memories are on view atonce
in a neat ‘window’ display.
The receive system for the
G1FTU SSTV Tx/Rx program

has been developed with
performance on both HF and
VHF in mind. It has flywheel-
type syncing to prevent pic-
ture tearing, combined with a
noise rejection system that
can allow several currupted
framesto combine to produce
an enhanced picture.

The received picture neatly
fills the screen, and the
program features a new
linearity system to produce
good results on both photos
and text displays. Smooth
shading is used, and the user
has fine control over the
contrast and brightness of the
incoming picture via ‘live’
controls and on-screen dis-
plays.

The program costs £12 for
customers in the UK, £13 for
Europe and £14 elsewhere.
There is a microdrive version
at £2 extra and an Opus disc
version at £4 extra. The price
inciudes a 10 page instruction
booklet, a second cassette
with 20 minutes of sample
SSTV audio and a selection of
top quality screens as exam-
ples for transmission.

Pearsons Computing,
42 Chesterfield Road,
Barlborough,
Chesterfield,
Derbyshire.

Tel: (0246) 810652.

The PC-14 programmable
interface card for the
Amstrad PC1512, IBM PC or
other compatible personal
computers provides up to 48
input or output TTL lines and
three independent 16 bit
counter/timers on a single
card.

Applications in industrial
process control include use
as a plotter, printer or other
bcd/binary interface, to pro-
vide programmable delays, as

a real time clock, to count
events or to control machine
tools. Each 8 or 4 bit digital
port may be configured as
input or output under soft-
ware control and operate bi-
directional, uni-directional or
to provide interrupt or hand-
shake signals.

The three independent

counter/timers may be prog-
rammed as event counters,
single shot pulse counters,
rate generators or as hard-
ware or software triggered

strobes.

The PC-14, priced at £54, is
one of 38 economically-
priced industrial boards avail-
able on same day despatch.

Amplicon Liveline Ltd,
Centenary Industrial Estate,
Brighton,

East Sussex BN2 4AW.

Tel: (0273) 570220.

Technical Software have
announced that their BBC
World Map and Locator prog-
ram now has a companion
program to cover the UK and
Europe.

This software displays
separate maps of the UK and
Europe. As in the World Map
program, locations can be
entered by latitude and longi-
tude, QTH (QRA) or Maiden-

trate on the UK so that few
people will be more than 20
miles from one of them and
most are a lot less.

TheWorld Map program has
a separate set of nearly 250
world-wide place names.

For both programs, the
input is completely automa-
tic; you therefore do not need
to specify which type of
reference you are using. The
base and distantlocations are
plotted on the map(s)and also
the Great Circle between
them.

The program prints the
distance, beam and return
headings, the VHF contest
score based on the 50km ring
system and for HF DX, if the
distance is over 16000km, the
long path distance and bear-
ings as well.

The programs display a
real-time clock and the local
time of place names is shown
with their position. The Worid
Map has daylight and dark-
ness zones displayed. These
are continually updated as
the program runs and, if it is
still going at midnight, this
pattern is recalculated and
redisplayed for the new day.

Other refinements include
a choice of colours to suit
mono or colour displays,
automatic correction for the
equation of time (the differ-
ence between local mean
time and solar time) when
displaying the daylight/dark-
ness zones, and automatic
insertion of 10 or JO when
inputting Maidenhead loca-
tors for the UK.

The programs are available
together for £10 on tape, or
£12 on 40 or 80 track disc.
Existing users of the World
Map program can upgrade
with the usual 50% discount.

Technical Software,
Fron,

Upper Llandwrog,
Caernarfon,
Gwynedd LL54 7RF.
Tel: (0286) 881886.

ldeal Software Ltd, the
Surrey-based microcomputer
software publisher and sup-
plier has announced- an
Amstrad PC version of its

head locators, National Grid successful Lettrix software
Reference (for GB only) or that gives a dot matrix printer
one of over 430 European multifont letter quality
place names, which concen- output.
e s e S
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PRODUCT NEWS

To be known as Lettrix
Junior, the new version of the
software is being made avail-
able at £49.95, haif the price of
the more powerful original
version, Lettrix, at £99.95.
Ideal anticipates sales of
10,000 units over the next six
fmonths.

Lettrix Junior has seven
typefaces, as well as the full
IBM 244 graphic character
set.

All seven typefaces may be
lbaded at the same time and
reside in the PC's memory
between the existing soft-
ware and printer, responding
automatically to spacing, pag-
ing, margins, underlining, ita-
lics, subscripts and super-
scripts.

Proportional spacing, mic-
rojustification, vertical num-
ber alignment, character size
and characters per inch may
be set from the pop-up menu
or using the InLine com-
mands, and add sophisticated
formatting to all word proces-
sor, database or spreadsheet
software.

Lettrix Junior is intended
for use with the Amstrad DMP
range, as well as all nine pin
printers from Citizen, C.Itoh,
Canon, Epson, IBM, Newbury
Data, Okidata, Olivetti, Pana-
sonic and Star Gemini.

Any purchaser of Lettrix
Junior will also be able to
upgrade to the full Lettrix
package, which includes over
20 fonts and the ability to
design their own characters
and typefaces.

Ideal Software Ltd,
Tolworth Tower,
Surbiton,

Surrey KT6 7EL.
Tel: 01-390 6722.

MATHEMATICS )

Mathematicians, engineers
and scientists can now purch-
ase a computer program that
understands  mathematics.
Existing computer programs
require the coding of
mathematical formulae into
special computer languages.
A new system introduced by
Mathsoft International pro-
vides the simplicity of a
calculator and the flexibility
of a notepad on a personal
computer.

MathCAD is inexpensive
and highly flexible. The user
can enter equations and see

CANON WPs

Canon has introduced two
new screen-based word pro-
cessing systems to work
alongside its AP Series range
of electronic typewriters—the
VP2500 word processing sys-
tem and the VP1000 screen
editor.

Input for both units is from
the familiar electronic type-
writer keyboard, and both
display text in a reassuring
black on white in the exact
form it will be printed, includ-
ing boldface type, under-
lining, justification and sub or
superscripts.

Inbuilt software for instant
start-up and a‘Whatyouseeis
what you get’ display make
both systems ideal for the
office typist who needs to
prepare anything from stan-
dard business letters to
lengthy reports. For minor
jobs, such as addressing an
envelope, the typewriter
reverts to its normal function
at the flick of a switch.

The VP2500 costs £1779 and
combines the many features
of an electronic typewriter
with all the powerful capabili-
ties thatmodernword proces-
sing technology has to offer.

A large capacity 3'%in
floppy disc drive provides
storage for 720KB (about 240
pages) of documents, and this
can be doubled by the addi-
tion of an optional second
disc drive. Such storage is
possible because no software
system disc is required due to

o

the fact that Canon’s special
improved version of Wordstar
2000 is  built into the
machine's ROM (Read Only
Memory).

The VP1000 at £799 shares
many of the features of the
VP2500, but is considerably
more compact, with a ‘foot-
print’ occupying just 9%in x
11%in of desk space. A 9in
editing screen displays 24
lines with up to 80 characters
perline, and again shows bold
typeface, underlining etc in a
WYSIWYG format.

Canon original WP software
is ROM-based, and a built-in

TTTeTIEETENEA,

32KB text memory can holdup
to 16 or more standard pages.
This capacity can be
increased up to 128KB by
adding optional 32KB memory
chips, and can become un-
limited with an optional
inbuilt Micro Floppy Disc
Drive with each disc capable
of storing 160KB (about 75

pages).

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

them dispiayed with all the
special symbols and nota-
tions as if hand-written on a
notepad. Solutions are calcu-
lated automatically and the
results may be plotted on the
screen.

MathCAD operates on the
IBM PC (and compatible
machines with a minimum of
340K RAM). An iBM graphics
printer, Proprinter, H-P
LaserJet or compatible prin-
teris required for printing the
finished document.

For a full description of
MathCAD's capabilities con-
tact the address below.

MathCAD costs £195 and is
available by mail order with a
money back guarantee.

Mathsoft International Ltd,
129 Beaufort Street,
London SW3 6BF.

— -
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DON'T INTERFERE MICRO-TORCH

A new mains filter from
Rendar eliminates the risk of
potentially expengive dam-
age to equipment susceptibie
to mains-borne interference.

TV, video, home computer,
hi-fi, office equipment, and
all microprocessor-based

equipment can be damaged
by the high voltage and cur-
rent excursions on the mains
supply generated by atmos-
pheric phenomena and
inductive switching.
Rendar's Linebloc is avail-
able in 4700pF (British stan-
dard) and 2200pF (European
standard) values. It comes
with easily-accessible pillar
terminals for simple retrofit-
ting or with two metres of

"cable and amoulded plugasa

ready-wired supply.

Made from tough, flame
resistant thermoplastic and
offering RF isolation from
below 1IMHz to VHF, the unitis
small and lightweight and is
available in black or white.

Current rating is 6A at 40°C,
voltage rating 250V 50/60Hz.
Operating temperature range
is —25 to +70°C. '

Rendar Limited,
Durban Road,

South Bersted,

West Sussex PO22 9RL.
Tel: (0243) 825811.

The latest static control
product from Anti-Static
Technology Ltd, the service
engineers kit, was launched
at the recent Service
Management Exhibition at
the Wembley Conference
Centre.

The kit gives maximum pro-
tection against circuit board
damage caused by electro-
static discharge. It consists of
a mat, manufactured from a
new design of static dissipa-
tive material, with a cord to
electrically connect it to the
frame of the equipment. This
brand new matting material is
of a multi layer construction
which combines strength
with excellent electrical
properties. Also included is a
wrist strap for the engineer to
wear that electrically con-
nects himviaa coil cord to the
frame of the equipment.

The damage occurs when a
charge of static electricity
builds up on the engineer,
and is discharged through a
circuit board as he touches it.
The effect on the board can
be catastrophic, destroying
components and rendering
the board useless.

The kit works by keeping
the engineer, the mat on

which he is working and the
equipment itseif at the same
electrical potentiai. There
can, therefore, be no static
build-up and consequently no
damage to the boards.

Anti-Static Technology Ltd,
18 Worle Industrial Centre,
Weston Super Mare

BS22 0BX.

Tel: (0934) 518777.

There is now a more conve-
nient and versatile alterna-
tive to the outmoded G-clamp
which solves problems
associated with its simple but
often infuriating design. The
Crab-clamp is a versatile new
universal work clamp,
designed and manufactured
in the UK. it simplifies work
holding and fixing in a wide
variety of applications and is
now available from Electronic
and Computer Workshop Ltd.

The Crab-clamp uses a new
approach, with a cantile-
vered, ‘pinch’ jaw movement
that does not twist work
during tightening, always a
major problem with G-
clamps. The new clamp is just
as strong as the old design
and features an all-steel con-

butane
Micro-Torch is now available
from Jensen Tools. instantly

A self-igniting

ignited by push-button and
built-in piezo electronic star-
ter, the Blazer Micro-Torch
has two adjustment valves for
precise control of a 2500°F
flame for pinpoint soldering,

.brazing and welding. It deliv-

ers up to two hours of con-
tinuous flame from a single
butane gas cylinder (the
cylinder can berefilledfroma

butane cigarette lighter
canister).

The Blazer has a sturdy
brass body with rubber

cushioned grip to fit comfort-
ably inthe hand. it can also be
positioned upright in a
removable stand (included).

Special Products
Distributors,

25/29 High Street,
Leatherhead KT22 8AB.
Tel: (0372) 377773.

struction with a precision
adjuster screw thread that is
guaranteed for life against
stripping.,

Revolving steel jaws offer
up to 24 different clamping
combinations, including vee
slots for secure holding of
small diameter tubes and
irregular sections. Combina-
tions of tubular, tapered, flat
andirregular objects are held
together easily. Even two
tubes or rods can be firmly
clamped at 90 degrees to
each other. Push-fit nylon
pads are available for protec-
ting work surfaces, and this
eliminates the inconvenience
of loose packing pieces.

At present, standard jaw
range is from 0 to 4% inches,
but larger jaw sizes will
shortly be available. The
throat design enables work to
be carried out close to the jaw
without the screw adjuster
obstructing the work.

ECW offers the Crab-clamp
at a price of £9.99 including
post/packaging and VAT.

Electronic and Computer
Workshop Ltd,

171 Broomfield Road, -
Chelmsford,

Essex CM1 1RY.

Tel: (0245) 262149.

Amphenol has introduced a
range of connectors speci-
fically intended for applica-

tions requiring instan-
taneous, damage-free decou-
pling. ’

Breakaway connectors
offer all the advantages of
high quality MIL-spec compo-
nents, compatible with stan-
dard receptacles, with an
added quick-release facility.
Of the three different types
available, two can be instantly
decoupled at any stage of
engagement, the third must
be fully mated to disengage.
Instant release is effected by
an axial pu!l on a lanyard.

The connectors offer a high
degree of environmental
resistance and EMI/EMP
shielding, with a range of
electrical and mechanical
features to meet the most
demanding requirements.

Amphenol Ltd,
Thanet Weay,
Whitstable,

Kent CT5 3JF.
Tel: (0227) 264411.

Watts International now
supplies an inexpensive
range of quality DIP switches
featuring an IC-package type
that can be used in automatic
insertion machines.

The highly durable
switches are manufactured
by iwatsu of Japan, and are
completely sealed IC -or
piano-key packages. A self-
cleaning mechanism and-
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gold-plated contact give
long-term contact integrity.
The cover is ultrasonically
welded to the case and then
sealed with epoxy resin. As a
result, flux intrusion during
soldering does not occur.
Both package types feature
tape-sealed or extended
switch-knob versions.

The tape-sealing technique
utilises flush switch-knobs. It
ensures that the switches are
protected from accidental or
unauthorised switching and
damage.

All the versions can be
supplied as 4, 8 or 10-pole
on/off modules, having 8, 16
and 20 pins respectively. Rat-
ings are 5V dc/100mA (switch-
ing), and 50V dc/100mA (non-
switching). Contact resist-
ance is 50mohm max. Insula-
tion resistance is 100Mohm
(min) at 100V dc. Mechanical
operating life is 1,000 or 3,000
switching functions.

Watts International
Components Ltd,
Suite 6,

Wyvern House,
Bognor Regis,
West Sussex.

Tel: (0243) 868322.

Products currently avail-
able from CGS include resis-
tors and potentiometers
utilising technologies such as
wire wound, foil, butk metal,
cermet and polymer thick
film. The broad stock options
are compliemented by a flexi-
ble and low cost custom-
design service. Manufactur-
ing and test facilities within
the company are approved to
BS9000 and CECC40000.

CGS  supply resistors
throughout the spectrum of
industry's requirements, typ-
ically in automotive, aero-
space, military, instrumenta-
tion, audio and power.
Encapsulations include con-
formal coatings of plastic/g-
lass or moulding in avariety of
materials. Insulation options
include screen printed thick
film, polymers and glazes.

High energy and high voltage
pulse types can be supplied
for transmission and telecom
applications.

Ohmic values range from 5
milliohms to 1000 megohms.
Working voltages are avail-
able to 100kV, with power
dissipation from less than 1W
to 800W. A six-page brochure
entitled Total Capability is
available from CGS giving an
overview of its experience,
services and product ranges.

receptacles can be supplied
with either straight or right-
angled terminations. Positive
latching of plug to receptacle
is incorporated as well as
polarisation. These modules
can be stacked to give the
required connector size and
are available in red or green
to enable colour coding.
These robust products have
many applications in the
electronic and electrical
engineering industries.

CGS Resistance Co Ltd, Components and

Marsh Lane, Electronics Ltd,
Lymington, PO Box 88,

Hants SO41 9YQ. Haslemere,

Tel: (0590) 75255. Surrey GU27 2RF.

Tel: (0428) 54141.

Components and Electro-
nics Limited; the new Surrey-
based connector supplier,
has announced a new range
of low cost modular terminal
block connectors. Designed
for use with PCBs, it is made
up of 2, 3 and 4-way modules.

The board mounting

-
s

SURPLUS/REDUNDANT STOCKS
ELECTRONIC COMPONENTS

We offer cash for your surplus components
including integrated circuits, transistors,
memories, microprocessers, |/C sockets,
connectors, caps etc, etc. Top prices paid,

collection no problem. Please contact us today
with your lists by telex, telephone or letter to:

MARLOW MARKETING

Mackenzie House, 221-241 Beckenham Road,
Beckenham, Kent BR3 4UF
Telex: 946336 MICRO G. Tel: 01-676 0800

ALSO: COMPLETE FACTORY CLEARANCES UNDERTAKEN

SATELLITE TV RECEIVING
EQUIPMENT

Dish spinnings, from 60cm-2.7m
LNB’s, and Feed Horns available - for
further details contact:

HARRISON ELECTRONICS

Century Way, March, Cambs PE15 8QW
Tel: (0354) 51289

ELECTRONICS CAD

IBM PC (and compatibles), R.M. NIMBUS, BBC MODEL B,
B+ and MASTER, AMSTRAD CPC and SPECTRUM 48K.
Number One Systems Limited TELEVISION IF AMPLIFIER WITH TRAPS
Linear Circuit Analysis Program ANALYSER & GAIN PHASEP ANY TWO
Circuit Name IFAMPQ 30th September 1986
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ANALYSER 1 and It compute the AC FREQUENCY RESPONSE of linear (analogue) circuits. GAIN and

PHASE. INPUT IMPEDANCE, OUTPUT IMPEDANCE and GROUP DELAY (except Spectrum version) are
over any fr range required. The programs are in use regularly for frequencies

between 0.1Hz to 1.2GHz. The effects on performance of MODIFICATIONS to both ¢circuit and component

values can be speedily evaluated.

Circuits containing any combenation of RESISTORS, CAPACITORS. INDUCTORS TRANSFORMERS,

BIPOLAR and FIELD EFFECT TRANSISTORS and OPERATIONAL AMPLIFIERS can be simuiated - up to

60 nodes and 180 components (IBM version).

tdeal for the analysis of ACTIVE and PASSIVE FILTER CIRCUITS, AUDIO AMPLIFIERS LOUDSPEAKER

CROSS-OVER NETWORKS. WIDE-BAND AMPLIFIERS, TUNED RF AMPLIFIERS AERIAL MATCHING

NETWORKS, TVIF AND CHROMA FILTER C{RCUITS. LINEAR INTEGRATED CIRCUITS etc

STABILITY CRITERIA and OSCILLATOR CIRCUITS can be evaluated by “breaking the loop’ . Tabular

output on Analyser I. Full graphtcal output, increased circuit size and active component library facihities

on Analyser ||

Check out your new designs in minutes rather than days.

ANALYSER can greatly reduce or even eliminate the need to breadboard new designs.

Full AFTER SALES SERVICE with TELEPHONE OUERY HOTLINE and FREE update service. Used by

]
——

INDUSTRIAL, GOVERNMENT and UNIVERSITY R&D DEPARTMENTS worldwide. IDEAL FOR TRAINING
COURSES, VERY EASY TO USE Prices from £20-£195

For turther details and example computations or for detatls on our draughting program
please write or phone

NUMBER ONE SYSTEMS LTD
REF.REW Crown Street, St lves, Huntingdon, Cambs PE17 4EB
Tel: (0480) 61778
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PMR licensing

A new form for applying for

aprivate mobile radio licence
- has been introduced by the
Department of Trade and
Industry’s Radiocommunica-
tions Division.

The new form (PMR1) is
easier to complete and is
designed to speed up the
licensing process. It replaces
the old CL1 form and can be
used to apply for a new
private mobile radio licence
or to request amendments to
existing systems.

Copies of the PMR1 can be
obtained from the Depart-
ment of Trade and Industry at
PO Box 20, London SE1 8TZ.
Tel: 01-275 3200.

Spectrum deregulation
Geoffrey Pattie, Minister of

State for Industry and
Information Technology, has
announced the publication of
areport by CSP International
(CSP!) called Deregulation of

the Radio Spectrum in the UK.

Mr Pattie said: ‘Radio usage
and spectrum management
have seen some considerable
changes in recent years. New
services such as cellular
radio telephones have been
introduced, others such as
low powered devices are
being deregulated and
demand for radio-based ser-
vices continues to expand all
the time.’

Following a recommenda-
tion by the Merriman Review,
the DTl commissioned a
feasibility study from CSPI in
March 1985 on the possible
benefits from introducing
market forces and the price
mechanism into spectrum
management.

The department is still

"appraising the full implica-

tions of the CSPI proposals
for radio users and for the
future development of spec-
trum management policy.
However, Mr Pattie believes

that publication of the report
will be helpful in this apprai-
sal and the findings of the
study will be of interest to a
wide range of existing and
potential users of spectrum,
service providers and manu-
facturers of equipment.

As part of its review
of spectrum management
policy, the DTl welcomes
views and comments on the
analysis and proposals in the
report, particularly the scope
for deregulation and fre-
quency planning organisa-
tions.

The report by CSP Inter-
national
HMSO at £9.50 (ISBN 0
115139796).

New CB frequencies
Geoffrey Pattie, Minister of
State for Industry and
Information Technology, has
announced that a launch date
for a new Citizens’ Band radio
service has been set for later

this year.
The service, on 26/7MHz,
will be available from

September 1987 and is based
on a recommendation by the
Conference of European
Posts and Telecommunica-
tions Administrations (CEPT).
It will -be available to all CB
licence holders under the

is published by-

Industrial aid

This year's RSGB National
Convention, the fifth, was
opened with little fuss and
few surprises by the Ind-
ustry Under-Secretary, John
Butcher.

He stressed the urgent
requirement in British
industry for qualified radio
engineers, suggesting that
young people could be

i i1 gi'

President Joan Heathershaw

introduced to such careers
via the amateur radio hobby:
‘...today's enthusiasts are
tomorrow's technoiogists’.
He announced that the DTI
would be presenting a prize
to recognise achievement
among young radio amateurs
as an incentive to this age
group. This will be presented
next year as part of the
RSGB’s 75th anniversary

RSGB
WIS WG
LN Y ]

John Butcher at this year's RSGB National Convention with RSGB

celebrations.

British industry did come in
for some criticism from the
Minister, however, as he high-
lighted the lack of British
firms producing good quality
equipment for radio
amateurs, despite their suc-
cess in computer-related
fields. He did acknowledge
the usefulness of packet
radio in this respect, though,
as a merger of radio with
computer electronics.

He described the DTI as
‘'sticking its neck out’ on
certain amateur radio-related
issues, citing by way of exam-
ple the release of 50MHz to
the amateur fraternity. Also
permission for class B licen-
sees to use Morse, plus a pass
for life of the CW exam and
the increased control of this
by the RSGB were mentioned.

Turning to the future, Mr
Butcher announced the
Department’s intention to
review the 50MHz band, with
the possibility of further
relaxations being mentioned.

terms of the existing licence.

The introduction of this
service is a step towards a
common European standard
for CB radio. According to Mr
Pattie, the existing 27MHz
frequency will continue to be
offered. The future of fre-
quencies will be reviewed in
1990.

BTI Skyphone
British Telecom Internatio-
nal (BTl) will be holding

discussions with airline oper-
ators in the coming months
detailing the introductionof a
new in-flight telephone ser-
vice for passengers next year,
BT! Skyphone.

The satellites for Skyphone
are already in service and the
special satellite ground sta-
tion at Goonhillty Downs in
Cornwall has been built and
the software specification
completed.

BTl has to date invested
approximately £1.5 million in
the project, and further sub-
stantial investment is immi-
nent. Contracts worth over $3
million have been let by
INMARSAT to three com-
panies to develop the air-
borne equipment. BTl has
also reached an agreement
with the telecommunications
service providers in Norway
and Singapore to extend the
transatiantic Skyphone
coverage world-wide.

Two  basic types of
telephone are being con-
sidered: a wall-mounting
cordless unit and an integral
seat back unit. The method of
payment for both types would
be via credit or charge card.

Air-to-ground international
direct dialling will be the
initial  service, enabling
passengers to contact more
than 170 countries. Although
a ground-to-air service has
been considered, this will not
be offered yet due to
operational difficulties.
However, a ground-to-air ser-
vice is viewed as a future
possibility.

EUTELSAT Il progress
The European
communications Satellite
Organisation, EUTELSAT,
meeting in Paris in March,
actively pursued its prepara-
tions for the establishment of
the second generation of
satellites by awarding a num-
ber of contracts for the on-

Tele-
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ground facilities that will be
operated with the new satel-
lite system, EUTELSAT Il

The following contracts
were awarded: for telemetry,
command and ranging (TCR)
facilities to Logica (United
Kingdom), CPRM (Com-
panhia Portugesa Radio Mar-
coni, Portugal) and DTRE
(DGT France); to the DFVLR
(Federal Republic of Ger-
many) for launch and early
orbit phase services; to DTRE
(DGT France) for in orbit test
and earth station verification
and assistance (IOT/ESVA)
facilities and services.

A large number of EUTEL-
SAT |l transponder leases
have already been signed or
will be signed soon. These
include: five non-preempti-
ble 12GHz transponders
leased by British Telecom
International, with an option
for three additional transpon-
ders; five non-preemptible
12GHz transponders leased
by France; two non-preempti-
ble transponders {eased by

Spain; two preemptible
12GHz transponders leased
by Portugal; two non-

preemptible 12GHz transpon-
ders leased by ltaly.

Computers for disabled

A major breakthrough
enabling severely disabled
people to use computers was
unveiled by Derbyshire
County Council on March
24th. The TARKA keyboard
emulator is the product of
more than three years of
painstaking research by Paul
Marsden, an advisory teacher
for computers in education
who has made a specialist
study of the needs of hand-
icapped and disabled people
inthe field of new technology.

Aimed particularly at dis-
abled children in schools, the
keyboard emulator can be
attached to the standard BBC
computers used throughout
Derbyshire schools and col-
leges and, powered by the
computer, operates by a grid
system of cells with individual
lights which illuminate as the
different functions on the
computer keyboard are
selected.

The emulator grid can be
‘scanned’insix different ways
by the operator using simple
one-way and two-way
switches, or a standard com-

eEmEe—— e

means that a person who
would be unable to operate
the traditional keyboard can,
by quickly scanning the grid
and halting the process at
each required character or
function, use the computer
efficiently.

Teacher fellowships

British Telecom recently
announced the start of a
fellowship scheme to give up
to 20 teachers practical
experience of industry which
they can take back to the
classroom.

The scheme is part of a
continuing programme by the

company to tackle the
teacher shortage in
mathematics, physics and
technology, and to help

teachers in those subjects
gain a ‘real world’ understan-
ding of the practical applica-
tions of science being taught
in schools.

British Telecom’s fellow-
ship scheme will give
teachers the opportunity to
spend a month during the
summer holidays at top Brit-
ish Telecom establishments,
such as its research centre at
Martlesham Heath in Suffolk
and its satellite earth stations
at Goonhilly Downs in Corn-
wall and Madley in Here-
fordshire. Each teacher will
receive a £500 bursary award
for a four week fellowship.

Teachers taking part will be
able to pass on their experi-
ence to other teachers and to
their pupils, and it is hoped
that the experience will help
them develop curriculums
that reflect the current needs
of high technology com-
panies.

FAX snoopers?

Sensitive or secure docu-
ments sent over facsimile
links can now be protected
against snooping and inter-
ception using Racal-Milgo’s
Datacryptor 64 advanced
encryption system.

Datacryptor 64 is already
well proven on data links run
by financial organisations
and other users transmitting
highly secure information.
Now office FAX machines can
use the same technology to
guard against unauthorised
access or tampering.

Many sensitive documents
are sent by FAX every day,

Police contract

The Metropolitan Police
have placed a contract valued
at approximately £2 million
with Storno Limited of Cam-
berley for the supply of new
Storno radiophones to be
used by Officers in police
cars and on motorcycles.

The computer-controlled
Stornophone 6000, which is
the model being supplied to

the Police, has the capacity
for both speech and data
transmissions and a built-in
display for recording in alpha
and numeric characters.

Storno has been a supplier
of mobile radio equipment to
the Metropolitan Police since
1965 and this order is additio-
nal to the 8,000 Storno per-
sonal radios already in use
with London's police.

matics, payroll records, credit
applications, signature
verifications and customer
files. Transmission of this
information over normal dial-
up telephone lines renders it
vulnerable to disclosure, sub-
stitution or alteration.

The information sent down
the line is rendered unin-
telligible by the encryption
device, preventing any form
of interception. A second
Datacryptor 64 at the receiv-
ing end, using the same
secret ‘key' code, recovers
the original information
intact for reproduction on the
receiving FAX machine in the
normal way.

Datacryptor 64 uses the
high security DES (Data
Encryption Standard) coding
technique developed in the
USA. With even the most
powerful computers avail-
able, a would-be information
thief could spend years trying
fruitlessly to crack the codes
used. :

The security keys used
within the Datacryptor 64 to
protect and unravel transmit-
ted information are different
for every FAX call. This pro-
vides a formidable level of
security and allows users to
have every confidence that

being transmitted in secrecy.

Spaced out

Marconi Space Systems has
been awarded a £300,000 con-
tract by the European Space
Agency (ESA) to commence
work on the development,
assembly and test of a satel-
lite communication terminal.

Such terminals will be
required to handle the large
volumes of data generated by
commercial and scientific
payloads to be carried by the
various elements of the man-
ned space station complex
known as ‘Columbus’.

Technological  advances
are expected to be made in
electronic filters and in mod-
ulation and demodulation
equipment to cater for 500
megabit per second data
transmission. A simulator
representing the data flow
over a relay satellite link to
ground will allow system
evaluation to be made. A
steered multi-frequency
antenna is also to be mod-
elled.

The terminal will be com-
patible with the United States
Tracking and Data Relay
Satellite system already in
operation and eventually with
the proposed European Data

puter joystick. The system including blueprints, sche- their vital information is Relay satellite.
S ——
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ELMASET INSTRUMENT CASE car/home alarms............. .....£3 2K7 3K3 3K9 4K7 8K2 10K 15K 16K 20K

12v 1.2W small wire ended 1 amps flt AUDI VW w23 0or Simow..... .6of one value £1
300x133x217mm deep - £10.00€a(£2.20) 1R;5AABVOLVO........... o 10/E1 R22 R47 1RO 1R1 3RO 15R 56R 62R 68R 120R 180R
REGULATORS 12V MESLAMPS.......... 10/€1  220R 300R 390R 680R 1KO0 1K5 5K1 10K
LM317T Plastic T0220 variable....................... £1 STEREO CASSETTE HEAD . £2 W24 or Sim 12W. 4 0of onevalue £1
LM317 Metal......... .. £2.20 MONOCASS.HEAD.......... £1 ERASE HEAD 50 R0 1R0 2R0 6R8 9R1 10R 18R 22R 27R 47R 56R 65R
7812 Metal 12V 1A ooooooooooooeoerooeeeeeceeeee e £1.00 THERMAL CUT OUTS507785120C .........£1€a 758 aoR 100R 150R 180R 200R 220R 270R 400R 620R
7805/12/15/24 plastic 50p 100 + 27p ‘;:izl\sﬂlgl:rggsééﬂﬁrzldog ::?bé“"r"c")"“fro 5/€1 140 10K 15K
7905/12/15/24 plastic .............. 50p 100 + 21p N 5/TO-18
CA3085 T099 \?ariable regulator PHOTO DEVICES

LM338 SA variable ..£8 TO-3TRANSISTOR COVERS Slotted opto-switch OPCOA OPB815........... £1.30
COMPUTER ICS ﬁg‘g;g’; gf\rBO':‘f,EVTEFR%T BV/E ONSTIT s 50p only
Used Eproms are erased and verified ; : e 200/€1 711,81 7018 Photo transnstor - o 4 |

B TO-220 micas + bushes ... 10/50p 100/€2 1|38 |nfrared LED. 581

68008 Processor Ex- Equnp
27128-25 NEW ..

TO-3micas + bushes ... 20/€£1 op|2252 Opto isolator

Kynar wire wrapping wire ... 20z €1 6/£2
g;?g_ig Bg\évo PTFE min screen cable........ i 10M/ED ’l\:AhEolf?zd('g::tgogarlnﬂg’ton base n/c) - 50p
Large heat shrink sleeving pack.............. £2
1702 EPROM ex equip CERAMIC FILTERS 6M/9M/10.7M ... 50p 100/£20 RPY58A LDR50p ORP12LDR ... .....70p
2732-45 USED .. LEDs RED 3mm or 5mm 12/£1......... ... 100/€£6
TOKIN MAINS RF! FILTER 250v 15A £3
2114 EXEQPT 60p 4MBEXEQPT .. 70D |EC chassis plug rfi filter 10A ... GREEN or YELLOW 3 or 5mm 10/£1......... 100/£6,50
23??52?3?5?‘733& rz";lm Potentiometers short spindles values 2k5 10k FLASHING REDSMM 50D ..o 100/£35
i . 90 o5k imitin. .. -..5£1 SUB MIN PRESETS
SURFACE MOUNTED 500k lin 500k 1og... Y€1 HORIZONTAL
TRANS'STORS 40Khz ULTRASONIC TRANSDUCERS EX EQPT
. NODATA.. “E1/pr 1K 4K7 10K 22K 47K IM 10M ... 15/£1 100/€5
BCW30 BCW31 BCW72 NTAV70 25A812 152836 min b Essey INVERTER TRANSFORMER 11.5-0- DIODES
50/type......... - 100/€2.50 {4 5\ 16240V 200VA ..o £6(£3) \uras B
POWER TRANSISTORS 240 to 115v step down transformers 1kVA Dy L [ T — 100/£3
2SC1520SiMBF259 . ..o B/EA 100/822 oo .£13 carr £3 T ST ey s e
TIP141, 142,€1 ea, TIP112,125,42B................... 2/€1 Large Qty Available BA157 1A 400V Fast kééévery 100/€2.50
gga%%%oa\? ;rc;APaSgﬁL'éiMhméi"' i DIODES & RECTIFIERS 100/ce.50 BAISI1A 1000V Fast reCOVery ... 100/E8
. . B-MIN PRESETS horiz......... ... 15/€£1 100/€5
243005 Ex oqp! tosred - - 4/€1 1N4004/SD4 1A 300V . 10073 o e o 2ok 47k oo IM. Tom
astic 3055 or 29559qunv 50p < 100/€38 4015401 3A 100V..... 10/€1 . . . . ) .M, -
2N3773 NPN 25A 160V £1.80.. 10/£16  BA157 1A 400V fas “1ooie2.50 MULTI TURN PRESETS
QUARTZ HALOGEN LAMPS BA159 1A 1000V fast recovery. .100/£4 10R 20R 100R 200R 250R 500R ................ccc..... ..50p
A1/216 24v 150w . £2,.25 20v35AStUd . .. 85p 2K 5K 10K 22K 50K 100K 200K 2K2 2K5 47K 500K
H112v 55w (car spot) .. £1.25 12FR400 12A 400v small stud... 4/£1.50 2M2

' ) BY127 1200V 1.2A .... =
MISCELLANEOUS BY254 8000 3A %61 1C SOCKETS
BBCPRINTER LEAD 26 way IDC to CENTRONICS ' gy255 1300y 3A . " g/£1 6-pin 15/£1 8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin

£3.50 14800y bridge rectifier LLag4 71
BOMPUTER LEAD metres CO-AX to PHONO ... £1 AA 100V DFIAGE ..o Ta/64  22/24/28 pin 4/£1 40 pin 30p
SMALL MAINS MOTOR + GEARBOX 1 REV/24 g 100y bridge ... “sop TRIMMER CAPACITORS "
Hours with 2 changeover switches 5A contacts€1 oA 200y bridge .. T e1.50 T sma

SMALL DC MOTORS 2 to 6 volt 18x18x10mm 3/£1 A ; ° Small all types .5/50p
VNIOLM 60V 1/2 Sohm TO-82 mosfet N ggg a9 Grey 1510 6.5pF Grey larger type 2to 25pF purple
4/€1. 1 20 ’ 3pF to 50pF
MIN GLASS NEONS _............... 101 SCRs
RELAY 5v 2 pole changeover looks like RS 355-741  ACOVBFGM 800mA 400v TO-92 Triac........... L3/81 SOLID STATE RELAYS NEW
marked STC 47WBOS5T ............... . .2/€1 MCR72-6 400v .. 81 10A-250v AC
OMRON RELAY 3. Bvolt coil 2p c/o contacts 35A 600v stud .. i B2 7010 yoltage switching
marked G4D-287P-BT2 QTY AVAILABLEZ/E1 TICV106D .8A 400y SCR3/E1. ... 100/€15 Control voltage 8-28v DC L £2.50
MINIATURE CO-AX FREE PLUG RS 456-071 ..2/€1 MEU21 Prog. unijunction.......... /€1 404 250V AC Solid State relays........ £18
MINIATURE CO-AX FREE SKT RS 456-273 TRIACS diacs 25 :
2/£1.50 o 100, 12CS 290 POLYESTER/POLYCARB CAPS

STRAIN GAUGES 40 ohm Foil type polyester Iriac BA 400V T0220 5/22 100/£30 8FGM  1n/3n3/5n6/8n2/10n 1% 63 10MM............ 100/c6
?gsb;zeéi&a\l(czo gTdéL'oy et .£1.50 ea 1,(;): g; Diacs 261 10n/15n/22n/33/47n/68n 10mmrad ...

pole 6A contacts............... 25 ook AA 40OV ErmA N ial1 RT007 < J
DILREED RELAY 2 POLE n/o CONTACTS ... g1 1XAL2258A 400V 5mA gate 2/E1 ... 100/£38 ;ﬂ‘; 1505\?\,/3:,33;?“,“0"1"1 T
Zettler 24v 2p c/o relay 30x20x12mm sim. RS CONNECTORS (EX EQPT. price per pair) 470n 250v AC X rated rad et
348-649....... crs e A VO .£1.50 100+ £1 Centronics 36way IDCplug ... £410+£3.50 34,471 250v AC X rated rad 15mm . 10/£1.00
ELECTRET MICROPHONE INSERT ...........£0.90 Centronics 36way [DC skt ............... e BA 1000 Mixed dielectric. . 50p ea
MODEM LINE TRANSFORMER.......£1.50 1K 50p Centronics 36way plug (solder type) . £40 P“ 1uF 700V ideal for electronic ignition
Linear Hall effect IC Micro Switch no 613 SS4 sim USED Centronics 36W plug & skirt........ £3, NEW GIGIA CEL, W idea g£1 00
RS 304-267.... .......£2.50 100+ £1.50 ‘D 9-way£1; 15-way £1.50; 25-way........... £2 :
OSCILLOSCOPE PROBE SWITCHED X1X10 £10  37-way £2; 50-way £3.50; covers 50p ea BEAD THERMISTORS
?HgAﬁ;wgh:g:rLtigic con 100/€82 1000/4%:‘ WIRE WOUND RESISTORS GLASSBEAD NTC Res (@ 20'c......... ..80p
AT 1CS L3S0 LMIBE - e e W21 OF SIM2SW 10 of one value £4 250R 1K2 50K 220K 1M4
COAX PLUGS NiCE ONES.........cccooorrrrrrririen _“a/e1 R100R15 0R22 2R0 2R7 4R7 5R0 5R6 8R2 10R 12R BEAD TANTALUM CAPS

4x 4 MEMBRANE KEYBOARD. £4.50 15R 18R 20R 22R 27R 33R 36R 47R 56R 62R 91R g 25V 47u 3V 12/81 oo .100/£6
15.000uF 40V SPRAGUE 36D ........... £2.50 (£1.25) 1(}J<0R1 :(250RK}58027392§ ;igRs zgo% S&OR 820R 910R 505 20V /21 ... Yo
INDUCTOR 20uH 1.5A ..... SR 5/61 1K2 1K5 1K8 2K7 3 1

NEW BT PLUG + LEAD ... “£1.80 RO5 (50 milii-ohm) 1% 3W 4 for £1 MONOLOTH|C CERAMIC CAPS

1.25" PANEL FUSEHOLDERS ... ..5/€1 W220rSim6W ... O 7ofonevalue£1 100n50v.............. <oivecinn.3m OF 5m 100/£6
MAINS ROCKER SWITCHES SPST6A ... ... 5/€1 R22 R47 R62 1RO 1R5 1R8 3R3 6R8 9R1 10R 12R 100N 50V axial Shortleads ... .. 100/£3
CHROME HINGES 14.5x 1" OPEN...............E1 ea 20R 24R 27R 33R 51R 56R 62R 68R 100R 120R 180R 10N 50V ... ...100/£3
TOK KEY SWITCH 2 POLE 3 KEYS ideal for 220R 270R 390R 560R 620R 910R 1K0 1K2 1K5 1K8 100N 50V dil package 0.3" rad oo 100/€10,

10N 50V dil package 0.3" rad.£4/100 ... ...£35/1k
KEY R N Ic STEPPER MOTOR 4 PHASE 2
I 9v WINDINGS
... 10/£30
SHOP Now CLOSEDJ MAIL ORDER ONLY MIN CASH ORDER £3.00 OFFICIAL ORDERS WELCOME

UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS
P.o. Box 634 MIN. ACCOUNT ORDER £10.00
. P&P AS SHOWN (N BRACKETS (HEAVY ITEMS
Bishops Stortford, Herts, CM23 2RX oo OTHERWISE (LGHT ITEMS) )

TELEPHONE: 0279 505543 ADD 15% VAT TO TOTAL
ELECTRONIC COMPONENTS BOUGHT FOR CASH

EN
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AMATEUR RADIO
WORLD

Compiled by Arthur C Gee G2UK

t is always good to see amateur radio

featured by the media, particularly
when it is portrayed in a sensible,
responsibie manner. The Channel 4 TV
feature 'Sputniks, Bleeps and Mr Perry’,
screened in March, illustrated how what
started off as a hobby interest ended up
as a serious project which enabled very
useful information on spacecraft activi-
ties to be obtained. In fact, it pretty well
initiated the highly secretive activity of
‘radio spying’ which now forms such an
important part of a country's defense
system.

The activities of amateur satellite
watchers at Kettering Grammar School,
under the guidance of their science
master, Geoff Perry, is a familiar story to
those who are interested in spacecraft
activities, but the importance of this
work is perhaps not fully appreciated by
the general public. This dramatised
documentary was well done and
deserves to be shown again from time to
time to remind the man in the street how
amateurradio can and does contribute to
the community as a whole.

AMSAT-UK colloquium

The colloquium held at the University
of Surrey last year by AMSAT-UK proved
so successful that immediate calls were
made for another such event to be
staged this year. Accordingly, a similar
event will be held this year over the
weekend 18th/19th July.

Those interested (you do not neces-
sarily have to be members of AMSAT-
UK) should apply for details to the
Honorary Secretary, AMSAT-UK, 94
Herongate Road, Wanstead Park, Lon-
don E12 5EQ.

Ferry disaster

We have learned from the RSGB news
broadcast that Raynet was able to
provide communications assistance dur-
ing the disaster which befell the Herald
of Free Enterprise ferry at Zeebrugge.
Raynet members in Kent provided vital
communications following the accident.
The Kent Raynet controller, Peter James
G6HYN, was asked by the Coroner’s
Officer of the Kent Police to set up a link
with the Belgian Police via the Belgian
Radio Club station ON6BR, by means of
which details of casualties and survivors
were passed to both the police and the
vessel's owners using 80 metres. Well

done to all who took part in this valuable
effort.

A further examiple of amateur radio’s
ability to bring help when urgently
needed was broadcast from the RSGB
news bulletin on 29th March last. On
Saturday 7th March, a group of radio
amateurs were looking for a site from
which to operate during the VHF Nat-
ional Field Day in the Burnham on
Crouch area. Whilst doing so, they
spotted ayacht stuck on asandbank. Two
members of the group were yachtsmen
and recognised the danger the boat was
in. They managed to contact a station in
Sandwich via the Maidstone repeater
and he contacted the coastguards who
were able to getto the scene within thirty
minutes. The Clacton lifeboat was called
out, together with a Sea King helicopter
from RAF Manston and a coastguard
inflatable from Bradwell. Three ladies
were taken off the yacht by the Clacton
lifeboat while the helicopter stood by
and the yacht, which had engine failure,
was towed to safety. The radio amateurs
were told by the coastguards that their
action had probably saved both the yacht
and its crew.

IARU meeting

The IARU Region 1 Triennual Meeting
was held at Noordwijkerhout, Holland,
from 10th to 17th April. Your scribe
attended this meeting and will report the
events in due course. The agenda
covered all aspects of amateurradio, and
the newer techniques such as amateur
television transmissions and amateur
radio satellites occupied a considerable
amount of time as there were various
matters needing urgent decisions in
these fields particularly. The amateur
satellite service, for instance, is suffer-
ing severe interference from other users
of these frequencies.

This is particularly so in the case of the
latest amateur radio satellite to be put
into service. The Japanese satellite Fuji,
or FO12 as it is designated, is suffering
severe interference from the many 2
metre band FM stations which are now
operating from all round the world. A
step towards controlling this was
recently taken by the Region 2division of
the IARU at its conference in Buenos
Aires, Argentina. The delegates at this
conference passed aresolution to ask all
IARU member societies to remind radio

amateurs of the difficulties caused by

“transmissions they make on frequencies

allocated to the Amateur Satellite Ser-
vice. At the time of writing it was
anticipated that a similar resolution
would be moved at the Region 1
conference at Noordwijkerhout.

Operation Raleigh

This expedition has been mentioned
previously in these columns. The latest
news of this project is the establishment
of the Operation Raleigh Amateur Radio
Club at the Operation Raleigh Support
Centre in Huli. The objects of the ciub
are to communicate with the expedition
flagship, the Sir Walter Raleigh, whose
callsign is GBOSWR/MM; to disseminate
information about the project and
amateur radio in general; to communi-
cate with Operation Raleigh projects in
the field that are supported by a mobile
amateur radio station; to mobilise
amateurs in the UK and in countries
where Operation Raleigh is active to
provide field support. The station is
equipped with a Yaesu 75GX transceiver
and a TB3 beam antenna. It is hoped to
add 2 metre equipment soon and aiso
possibly RTTY. Visitors are welcome at
the centre, which is at 47-49 Queens
Dock Avenue, Hull.

Currently the station, GB4ORH, is
being operated from 1000 to 1300 hours
Monday to Thursday:

80 metres 3560 CW, 3732 SSB

20 metres 14060 CW, 14120 SSB when
conditions permit

15 metres 21060 CW, 21120 SSB when
conditions permit

Expeditions are active in Tasmania and
New Zealand and the latter is supported
by radio amateurs operating ZL60R on
7098kHz at 07452, 08452 and 0945Z and on
14120kHz at 08002, 0900Z and 1000Z, SSB.

Gilwell Scouts
More interesting information has
come to hand about the Scout Amateur

Radio Group at Gilwell Park, who were

recently granted the callsign GB2GP on

a permanent basis. The group exists for

several purposes, principally:

a) To provide an active operational
amateur radio station every Saturday
so that Scout and non-Scout amateur
radio operators in this country and
around the world may have a contact
with Gilwell.
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AMATEUR RADIO WORLD

b) To explain to visitors of all ages the
development and importance of com-
munication and the rudiments of
amateur radio.

c) To train members of the group in

electronics and communication with

the ultimate aim of their passing the

Radio Amateurs’ Examination and

securing an amateur radio operator's

licence.

To provide demonstrators for specific

major events in the Gilwell calendar

and to operate a British Scout
amateur radio station during inter-
national Scouting events such as

Jamborees.

e) Toarrangeandrun training coursesin
communications and allied subjects
for local Scouts.

There is now a Scouts’ Communicator
Proficiency Badge and also an Electro-
nics Badge. By running courses for
these, Gilwell Park encourages Scouts
to eventually take their RAE. A recent
success in this field is that of Nigel
Moore, who at the age of fifteen years
passed his Morse test to add to his RAE
which he had passed at the age of
fourteen. He now has the call GOGGP.

The amateur radio station at Gilwell
Park is open all day every Saturday, when
properly structured visits can be

d

~—

arranged. Some 6,000 visitors are shown
around vyearly and in view of the
numerous requests received about
visits, arrangements must be made
beforehand.

Applications must be made to: Bill
Livens G2CKB, 10 Cotton Drive, Pine-
hurst Estate, Stanstead Road, Hertford
SG13 7SU, tel: (0992) 558493, or to Terry
Lockyer, 18 Allison Close, Waltham
Abbey, Essex EN9 3NY, tel: (0992) 716651.

RSGB’s 75th anniversary

Next year marks the Radio Society of
Great Britain's 75th anniversary, and the
occasion will be celebrated by many
events. As president for the year, the
society's council has elected Sir Richard
Davies KCVO, CBE.

Sir Richard is an extra equerry to His
Royal Highness Prince Phillip, Duke of
Edinburgh, KG, KT, who is Patron of the
RSGB. Sir Richard is an active radio
amateur with the callsign G2XM. He has a
background in the electronics industry
and a wealth of experience.

NASA honours

The American National Aeronautical
and Space Administration (NASA) has
honoured three members of AMSAT-NA
by awarding them medals.

Dr Tom Clark W3IWI, well-known for
his Presidency of AMSAT, was awarded a
medal for his outstanding work with
networks of large radio telescopes,
whereby signals from remote outer
space objects can be pinpointed with far
greater accuracy than before. Dr Mario
Acuna LUSBHBG/W3, who was similarly

awarded, has been responsible for
building precision magnetometers for
numerous space projects, including the
Voyager and Mariner Space Probes as
well as for the UoSAT's Oscar 9 and
Oscar 11. The third recipient was Hugh
O'Donnell W3FUO.

Monday Night Award

The RSGB Monday Night Award was
initiated by the RSGB VHF Committee to
promote activity on the 432MHz band. It
ran from April 1985 to March 1986. The
response was good, a number of the
participants managing to work the
required callsigns to get the award. As a
result of the interest shown, the VHF
Committee has decided to reintroduce
the award on a permanent basis.

Contacts have to be made between
1800 and 2400hrs local time on Monday
nights. Entry forms from Jack Hum
G5UM, 27 Ingarsby Lane, Houghton-on-
the-Hill, Leicester LE7 9JJ.

Oty Desocrigtion ea
VP 300 Assorted anor‘ rmrod values & Types. £1.00
VP2 300 Carbon Resistors /4- /2 watt pre-formed. mixed £1.00

1.
vPy 200 (s watt Min Carbon Resistors mixed values £100
VP4 200 2-1watt Resistors mixed veiues & £100
VP16 50 Wirewound Resistors mixed watt va £1.00
VP112 1 Sub Resistance Box 36 values S ormu -1K ohms cers
.
VP140 50 Precision Resistors. 1% T £1.00
VP181 100 1 and 2 watt Resistors. uwncd values €100
CAPACITORS
vPS 200 Assorted Capacitors sil types £100
VP8 200 Ceramic Capacitors Min. mixed values 100
vPs 100 Mixed Ceramic Disc 68pf1-015p1 100
VP9 100 Assorted e C s 0100
VP10 80 C280Capacitors Metal foil. mized values ©00
VP 50 Electrolytics shl sorts €100
VP2 40 Electrolytics. 47mf-150m! mixed volts £1.00
VP13 30 Electrolytics 150m1-1000mf, mixed volts €100
vPis 25 017250V Min Layer Metal Caps €100
VP146 2% Solid Tantalum Caps. mixed values €100
VPis0 25 Tantalum Bead Caps assorted values €100
VPI1B2 4 1000uf SOV Electrolytics €100
v 30 Min Electrolytics mixed values 47m1-1000mF 6-18V
6

Sub Min Electrolytics 2 x 1000/220073300mF |0-|0Vt 00
1

74 SERES SALE “ROCK BOTTOM" PRICES

vP223 50
vP224 100

Asst 74 TTL IC's "ALL GATES" new & coded our mix
7400-7 £8.00
Asst 74 TTL IC's 'ALL GATES" new & coded our mix
7400-7453 £10.00
7413 Oual Nand Schmtt Trig, .r 4-| lnpul

VP7413 4 100
VP7440 4 74400ual 4-Input Positive — 0o
VP7470 4 7470 And-gated Pom:vﬂdgo-moooree Flip-Flop tml‘;)
4 g‘anoﬂ tull Adder 0100
VP7481 4 7481 16-Bit Random Access memories. £100
VP7430 4 7490 Decade Counter 100
VP7491 4 74916-Bit Shift Register €100
VP7402 4 7492 Divider by 12 Counter C1.00
VP7433 4 7493 4-8it Binary Counter €100
VP7434 4 7494 4-Brt Shift comer €100
VP74 4 7495 4-B1t Shift Registe £1.00
VP74111 4 74111 Dual J-K Master SIav' Flhp-Flop £100
VPT6141 4 74141 BCD Decimal Decoder/Oriver £1.00
VP74151 4 741511018 Dats Selectors/Multipliers €100
VP74153 4 74153 Dual 4 Iine to 1 Iine Data

QlecloulM uitiphers
£1.00
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Io Desoription Price
VP74184 4 741846-Bit Plrlll.lOulnut s.mlsmn Regmers £100
VPT4187 4 74167 S Deca €100
VPT4174 4 74174 Hax D- -Type Fllp-FI £100
VP74181 4 74181 Arithmetic Logic UmmFunclIOn Gcnoruou(
0
VP74183 4 74100 Sync Up/Down Dual Clock Counters B{“ab
VP74279 4 7A279 Quad 8-R Latches £100
BPX8 1 TTL Data Book 74 Series. mcludl# LS Complete with
Pin out DII?’IMI 7400-74670 L Interchangeability
Guide Function So!ccuon Guide and Exptanation ot
FunctionTables NOVAT £100
TOOLS
VP248 1 25 watt High Ou-llrv Low Cost Soldering Iron 240v AC
Long Life Element 1 7m lea:
VP247 1 15 watt "Lu Mwol m H:gh Quality Low Cost SOIdarm,
tron 240v Al
VP48 1 Hgh sucuon Dnoldemg Pump Tetlon nozzle Au(o
E‘jncl Heavy duty return spr m%
VP49 1 igh Qualty Soldering iron Stand Cast iron bne Tlp
cleaning sponge
VP250 1 Long Finger Grp. solderng aid Heavy metal base
Serrated jaws with rev tweezer action Ideal for holdm
small components Fully adjustable "x
VP251 1 Multi- luur Pocket size 18 ranges 10000 ohmsNDC -
4000 ohms/VAC Fuse and diode protection Mirrored
scale Leads with 2mm plugs Batt & instructions inc
£8 50
VP252 1 Mulu-tester & Transistor Tester 20000 ohms/V 19 ranges
Audio output Test term Fuse & Diode protection Test
feads & Transistor tests leads Batt & Instructions
Mirrored scale Size | 17xﬁ7xt5mm £18 50
VP253 1 Digtal Multi-tester 3'2 q-« Side switches for single-
n-no operation High quality construction tough ABS
ully gusranteed Overlosd protection input
m .d |o ohms 19 ranges incl 10ADC plus diode &
lunul(or test Accuracy O% Complete with leads Batt
and manual Size 145x70x31m:
VP54 1 250 grams Etchant Granules (F.mc chlorde) mlkel /2
vPass 1 Elcb:y Pen Etch resistant Srnrﬂ: Blue t 00
VP258 1 PCB Mini Dnill. Operating volta 14y DC « 1mm twist
driil and collet for 8101 2mm drills and tommy barinc €5
VP257 1 Packof 3TwistDnillg 115 2mm 1ovPcB MimDnll - £100
VP258 1 Multicore Solder Smtotal 18and22S W £100
VP258 1 PCB Holder Fully adjustable from 0-320mm wide and to

any angle Complete with iron stand and 3| aong. Strong
metal construction with rubber feet Very High Oulll?
00
[y

Ta aBoudl 36 way Paxaiine
Plugs plastic 2-8 pin 180 /240 /360 mixed

ﬂ:" Oty Descrigtion Price
VP226 20 DIN Chasmis Skts, metal 2-8 pin 180°/240 /360" mixed 28
VP227 18 DIN In-line Skis plastic 2-8 pin 180°/240 /360" mixed 2%
VP228 D C15Computer Cassette Tape. leadiess Q00
VP228 10 C60 Cassette Tape 2x30 min. low noise 500
VP230 o C90 Cassette Tape. 2x45 min low noise 0500
VP21 Cassette Head Cleaner Taps non abrasive.incase  £1.00
VvP232 ‘ Cassette Head Qaner/D.mdgn.nler In case £200
vP233 1 Revolving Cassette Rack holds 32 smokay perspex £230
VP34 1 Deme/qnenur Curved Probe 2 20
VP235 1 VHSVideo Head Cleaner Cuuno WQ( £4.00
VP236 1 Betamax Video Head Cleaner Cassette fun £400
VP237 1 Universal Ni-Cad Battery Charger AA/HP11 Pz-wzm &
VP238 4 AANi-Cad Batteries 125v S00mAh C/R mA £4 00
VP23 2 C-HP11Ni-Cad Batteries Rechargeable 0%
VP240 2 D-HP2Ni-Cad Batteries Rechargeable £4.00
VP241 2 ORP12Ligh Dependant Resistor £ 5%
VP242 4 Tr-colour LED's Smm Dia SmMA2vRG Y €00
vP243 3 Tr-colour LED s RectangularSmmR G Y (el
VP44 1 High Power Piezo Electric Siwen Emits Elrp:.rcmg
warbling sound Ideal alarms White plastic bt;gd
mounting bracket Power 12v DC 150mA Ouptut 1 b lAr
atimtyp Freq 25KHz Size 57x42x37mm
VP245 1 Automatic Lighting Switch Photo electric wn(horproo'
Switches Iights or equipment ON atdusk ‘OFF" stdawn
Loads up 0 3A at 240v AC Size 50x45mm £500
SPEAKERS OPFER. SAVE UP TO 80%
VPLOOT 1 6x4 Elhiptical 8 ohms 4W RMS Freq Res 135-10000 Hz
General purpose Speaker Gauss 7000 250
VPLOOZ 1 7x5 Elliptical 8 ohms 4W RMS Freq Res no-mooo Hz |
Speaker Centre HF cone Gauss 7500 300
VPLOOS 1 8x5 Eliptical 8 ohms 8W RMS Speaker Freq Rn
45-18000 Hz Gauss 9000 Wide range Air suspension
sponge edge Centre HF cone £4.50
VPLOO6 1 9x6 Elliptical 8 ohms 10W RMS Speaker Freq Res
. 10000 Hz Gauss 10000 Centre HF cone £4.50
VPLO1B "1 2Va Transducer Waterproo! Speaker Poiyester film
Dia hug:n Moisture res 8 ohms 300mW RMS Freq Res
20-?‘1’!!!)
VPLIBB 1 4 RoundB8ohms 12W RMS Freq Res 190-10K Hz Genera!
?u' osespnkev 1200x100x35mm £100
vPLO22 1 ound 8 ohms 3IW RMS Freq Res 90-9500 M2
Car/General purpose Speaker Gauss 7500 133x42mm ”
VPLO2S 1 5%2° Round 8 ohms 1SW RMS Wide range speaker Fre Fr
Res 50-15000 Hz Air mwonmon Centre
VPLO25A 1 6 Round B ohms SW RMS Freq Res 70-2000 Hz. Gcmul
gul on Speaker Gaunoooo
und 8 ohms 10W RMS Freq Res 45-1600 Hz Wldq
Range Spoaker Centre HF cone
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ANTENNAE

BRITISH

LES WALLEN
MANUFACTURING LTD.

Unit I Trimty Place Ramsgate KentCT1]7H]
Tel (0843) 582864 Telex 966676 PMFAB G

Shown above is a selection from the
LWM range, featuring the award-
winning Cellmastey. We also design
and manufacture antennae to your
special requirements.

THE LWM CELLMASTER
Awarded a British Design Award 1987.

FBAPEL A - *{ CUWIAD MBI PV UTANCL, 7 P T 0.7 TN LR B S 7,20 LGB s AADAL D%t TP an’s 55

MODULES
ACCESSORIES

INSTALL YOUR
OWN SYSTEM

AND SAVE

“PASSIVE
INFRA-RED
INTRUDER
DETECTOR RP33”

* 12 metre detection
range.
¢ Size only
80 x 60 x 40mm
* 24 Detection zones.
* Wide 85° coverage.
* Switchable LED
indicator.

Ths advanced new intrusion
detector aperates by detecting
the body heat of an intruder
moving within the detection fietd.
The use of a dual element pyroedectne
sensor means that changes in ambent
temperatures are ignored, thus providing a
stable and rekable performance. Easily installed i a room
or haltlway, the urnet will prowde eftective detection of any
intrusion. Operating trom a 12V supply and consurming onfy
15mA, 1t 15 1deal for use with the CA 1382, CA 1250 or any
equivalent high quality control unt Supphed with utt
nstructons. ts performance compares with detectors costing
more than twice the pnce

ONLY
£23.95 + var

RiSCOMP LiMiTED

CA 1382

An advanced control
unit with automatic

loop testing.

* Fully automatic siren re-set
* Audible entry/exit waming
* Alarm Sounded memory

2 separate loop inputs + 24hr crcutts

.
¢ Buit-m electronic siren
.

Digital Ultrasonic
Detector US 5063

only £13.95
+ VAT

® Jievels of discrimination
againsi lalse alarms
Crystal control for greater
stabihity

® Adjusiable range up to 25t

® Built in delays

® 12V operation

This advanced module uses

digital signal processing to

provide the highest level ol

sensitivity whilst discriminating

aganst potent:al false alarm

conditions
lindividual Enclosure SC 5063
only £2.95 + vt
Sunable metal enclosure for
hous»ng the ultrasonic modute
type US 5063 Supplied with the
necessary mounting pilars and
SCrews etc

500W Quartz Halogen
Floodlight FL 500

only £14.95 +var

Whilst intended lor secufity
highting applications, this unit is
sutiabie lor lighting patios
pathways and gardens etc
Suppiied complete with 500W
lamp, priced only {14 95 - VAT
Protective grill £195 - VAT

Easily mstaied. ful

preventing Incormect operation Using a
simpie ‘on/off key switch, t 1s easily

operated by alt members of the famiy In
addihon 1t provides 24 hr personal aftack

protection Housed in a steel case. it s
suppked with tuk operating instructions

Only £44.95 +var

Available in kit form with fuity-built

electronics, £39.95 + VAT,

Order by ‘phone or mail

or call at our showroom

Dept. REW76

51 Poppy Road,
Princes Risborolgh,
BUCKS. HP17 9DB
Tel: (084 44) 6326

E =

JUNE 1987

and see

UNITS ON DEMONSTRATION

Monday to Friday 9.00-5.00 p.m
Saturday
Please add 15%, VAT and 75p P&P 10 all UK orders
€xport no VAT - postage at cost

9.00-1.00p.m

'S supphed

This latest control pane! provides etfective
and reliable control for all types of secunty
mstaftations. s advanced circurtry checks
the loop circuits every hme 1t ts switched on

Control Unit CA 1250
P(/iAc'e £19.95

Thistried and tested control unit
represents the finest value for
money in control systems
providing the foliowing features

® Built in elecironic siren drives
2 foud speakers

® Provides exit and entrance
delays 1ogether with fixed
atarm time
Battery back up with trickle
charge facihly
Operates with magnetic
switches, pressure pads.
ultrasonic or | R units
Ante tamper and panic faciity
Stabiised output voltage
2 operating modes tull
atarm anti tamper and panic
faciiy
Screw connections for ease of
nstallation
Separate relay contacts for
external loads
Test loop taciity

Lighting Controller
DP 3570 \«\@ c
only Ny e =

£13.95 +var )

Thes versatile module provides
timed switching of 0ads up 10 3A
for pre set hmes between 10 secs
andS mins the imed period
being triggered by the opening or
closing of an external ioop of
switch The built in 12V 250mA
power supply 1s avallable for
operating external sensors
Pricedonly £13 95 - VAT Sunable
plastic enclosure £2 85 - VAT

HW 1250 -
Enclosure &
fixings for

CA 1250

only £9.50 +var

, This attractive case s designed to
house the control unit CA 1250,

together with the appropniate LED
ndicators and key swilch
Supplied with the necessary
mounting pilars and punched
front panel, the unit s given a
prolessional appearance by an
adhesive silk screened label

Size 200 x 180 x 700mm

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

KITS
Infra-red System IR 1470

only £25.61 - var

Consisiing of separate
transmuter ar d recesver both of
which are housed in attractive
moulded cases the system
provides an invisible modulated
beam over distances of up to 50h
operating a relay when the beam
15 broken Intended for use in
secunty systems bul alsodeat
for photographic and
measurement apphcations

Size 80 < 50 - 35mm

SAMPLE OF
OUR WIDE RANGE
OF ACCESSORIES

1S 128 — Mnature 12V Sren

QN

The above pnces are pius VAT
Complete
systems
from only

£39.95

+ VAT

For lull information of systems and
accessanies send or call for detals,
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he television repeater scene has

never been livelier — it really is all
happening. Here is a summary of what's
new ...

GB3TV (Dunstable) continues to func-
tion well and may have a higher power
output stage soon. Another bonus is the
use of larger letters on the caption to
assist identification during openings.
During the last lift, 'guest operators’' got
in from Stoke, Birmingham, Derby,
Nottingham and Margate (among
others).

GB3UD (Stoke) is now in full repeat
mode, running 5 watts RF. The antennais
scheduled for an upgrade, which should
result in increased coverage; already
G5KS gets in from Birmingham. Steve
G4DVN and Roger G30OHH deserve a
credit for putting in a lot of very hard
work to get things going. Subs for the
repeater group are £5 a year, and the
secretary is John G8KUZ.

GB3VR (Brighton) is back on the air
and working well from its new site.
GB3CT (Crawley) is now licensed and
operational.

GB3GT (Glasgow) is aiso now licensed
and the hopes are that it will be
operational within a couple of months.
GB3AF (Durham) expects its licence
shortly. GB3VI (Hastings) is licensed but
not operational; there is no further news
from them. GB3ZZ (Bristo!) expects its
licence any day now, as does GB3HV
(High Wycombe).

The preparation of equipment for
GB3RT (Rugby) is appoaching comple-
tion and this repeater should be capable
of manned relay operation by the time
you read this. Its licence application has
gone into the current batch. GB3ET
(Emley Moor) is expected to have its
licence application approved at the next
Repeater Management Group meeting.

In case you are thinking of your own
local repeater and wonder how much
work is involved, | hope to give you more
progress reports and case studies from
time to time. In the meantime you will
find that most repeater group chairmen
will be only too pleased to share
information.

NEC news

At the RSGB's National Convention
LMW Electronics (Leicester 386364) had
on display the 24cm enthusiast's dream:
a solid-state power amplifier. Made by
Down East Microwave in the USA, it is
available in two versions with 18 or 35
watt outputs. The smaller device needs 1
watt drive, while the other requires 7 to
10 watts. These amplifiers use NEC
2SC3452 power transistors and look very
well made, with good heatsinking, N-type
connectors and solid die-cast boxes. No
transmit/receive switching is provided.
Power requirements at 13.5V and 3.5
amps for the smaller device and 6 amps
for the larger.

Operation is possible at any frequency
between 1.26 and 1.3GHz and will appeal
to people who distike high voltage
thermionic devices and those who need
adc fed amplifier for mobile operation. A
full data sheet is given in LMW's new

N THE AIR

Andy Emmerson G8PTH puts you in the picture

"G60OHM at Doddington,

catalogue and the only other details
you'll want to know are the prices. Take a
deep breath and reckon on £188 for the
16W amplifier and £226.50 for 38 watts.
Compared withthetrue cost of building a
valve amplifier with cavity, blower and
protected power supply from scratch,
these prices are not too unreasonable.

There are many other useful goodies
on the LMW list, so took out for their
stand at select railies or send 20 pence
and a large SAE to 102 Stamford Street,
Ratby, Leicester LE6 0JU.

That apart, | noticed nothing of great
interest for ATVers at the exhibition;
certainly not as many second (third?)
user cameras and VCRs as last year. The
BATC was notrepresented as the cost of

. floor space for the stand was unecono-

mic. Several other groups and traders
had decided that they could no jonger
justify these rates, it would appear, and
the show was quite easy to walk around.

Ideas for FM

One organisation which was present at
Birmingham was VHF Communications
of Germany. On show was their full range
of magazines and components, and |
noticed that the autumn 3/1986 issue of
the magazine had a very comprehensive
article on FM TV.

Written by Josef Grimm DJ6PI, the
article compares AM and FM techniques
and shows in a series of off-screen
photos how FM gives a hugely superior
signal to noiseratio. There are also some
practical circuits and many references,
making this a very useful introduction to
the subject. There is still no UK
representative for the magazine, so to
get a copy you'll have to write to VHF
Communications, Jahnstrasse 14, Post-
fach 80, D-8523 Baiersdorf in West
Germany. If you ring 010 49 9133 470 you
can order by Visa credit card.

The return of 'KKD

lan Waters G3KKD is delighted to
announce that after an absence of néarly
ten years he is back on the air with 70cm
amateur television. The first QSO from
the re-erected station at Stow-cum-Quy
(near Cambridge) was on March 3rd to
with G4BIK

(Earith) and G6FMB (Cambridge) also
receiving pictures. The distance, at 20
miles over flat fenland, was not very
great, and "noise-free pictures were
exchanged both ways (black and white
from 'KKD and colour from 'OHM).
G3KKD's pictures were -tape recorded
and retransmitted. lan will welcome
more vision hook-ups on 70cm — you can
contact him on two metres or by phone
on (0223) 811477.

The salientdetails and a brief history of
lan's station may well be of interest, so
here goes. The QTH is four miles east of
Cambridge and just 24 feet above sea
level. Antennas are therefore not much
taller, at 58 feet ASL. Vision frequency is
well out of harm's way, at 437MHz, and
video bandwidth is restricted to 2.5MHz
DSB. :

lan reckons it is anti-social to radiate
colour on 70cm, and | cannot help
agreeing. Transmitter power is 100 watts
peak sync power, while the aerials take
the ERP to 2.5 kilowatts (spunds more
impressive, doesn't it?). Picture sources
are a three inch image orthicon studio
camera and a vidicon caption camera -
this sounds a nice compact set-up!

Vintage ATV

lan first transmitted ATV from Ely on
28th January 1956 as G3KKD/T, with a
power of one watt. Although not one of
the very first few stations, lan was quite
early on the ATV scene. A two-way vision
link was soon established with G2DUS/T
near Baldock (a path of 32 miles), for
which these operators were awarded the
RSGB's Courtney Price trophy.

During the period 1959-1971 the station
continued to operate from Ely, increas-
ing the power from 1 to 40 watts and then
to 150W, and adding an AM sound carrier
3.5MHz _lower than vision, with the two
combined to feed a single antenna. This
latter was first a 16-element stack and
later a 64-element array with a gain of
17dBd. All this was on the old 405 line
system, of course.

These were the days of the East
Anglian TV net, which included G2WJ/T,
G3MHZ/T, G3NBV/T, G3NOX/T,
G30AT/T, G3GDR/T, G3PGF/T,G3BBY/T,
G3REH/T, G3PDO/T, G3RIZ/T, G3PEI/T,
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G3RGX/T and G6SPH/T. During the
reorganisation of 16th June 1964 the
station call was changed to G6KKD/T for
vision and GBADE for voice communica-
tion.

Vision sources were first a photicon
(image iconoscope) camera exhibited at
the RSGB exhibition in 1952 and at the
Radio Show at Earl's Court in 1354. This
was superseded by a staticon for
captions and a 3in image orthicon for
‘studio’ shots.

Endofanera...

The station was one of those featured
at the BATC’s CAT-70 convention at
Churchill College, Cambridge in 1970. It
continued to operate from a new QTH in
Ely until May 1971, when a house move
brought it to its present Stow-cum-Quy
location (reopened August 1972).
However, time was passing and technol-
ogy changing. The 405 line system A

(positive modulation) was giving way to
625 lines system | colour (negative
modulation). ATV sound had changed
from AM on 70cm to FM on two metres.
Communications had changed from AM
to channelised FM and SSB.

In short, the station had become out of
date and was quite unable to communi-
cate! Family and business commitments,
too, left little or no time for a rebuild, so
lan’s station went QRT after a video QSO
for the benefit of ITN with GANOX in May
1977.

.. . and revival

in 1980 adecision had to be made about
whether to give up and scrap the entire
contents of the shack or to selectively
modernise the better parts and build new
items to complete a modern working
station. The latter course was chosen,
and as lan builds everything himself
rather than buy commercial equipment,

it has taken some seven years to get far
enough to go on the air. The old callsign,
G3KKD, now withoutthe /T for television,
was reissued on 2nd August 1986.

Activity today

Although not on the air during recent
years, lan kept a watch on 70cm using the
audible vision detector he evolved and
described in CQ-TV in 1983. Until 1986
this alarm sounded frequently and 70cm
pictures were resolved from many parts
of the UK and nearer Europe. In the last
year 70cm ATV activity appears to have
ceased almost completely, at least in
range of this station. Have they all
migrated to 23cm and FM? Perhaps we
will now stir up 70cm activity in East
Anglia again. Speaking of 23cm, the
Cambridge video repeater GB3PV is
expected on the air shortly from Mading-
ley, so lan says he expects to start
building again soon!

We have something of a bonanza of
new goodies to announce next
month, so start saving or get ready to
smash your piggy bank. Before this,
however, some news. Telecomms of
Portsmouth have shipped a selection of
apparatus to Iceland, where the PTT
(regulatory administration) has aliowed
a six month trial of 934MHz operation,
including an in-band repeater. If the
tests are successful, we can expect the
Icelanders to have a 934MHz system
similar to our own. The company has also
sent equipment to the Netherlands for
evaluation there; the Dutch PTT is
believed to be sympathetic to 934MHz,
though whether they go forsimpiex or an
automatic PRS solution is so far unclear.

Telecomms is currently testing a new
Alford Slot antenna, which offers 7dBi of
omnidirectional coverage with horizon-
tal polarisation. The Alford Slot is an
unusual aerial, because although it is
mounted vertically it produces horizon-
tal radiation (you can read more about it

in the RSGB's VHF/UHF Manual ). This

makes a nice base station or mobile
aerial for people who wish to go
horizonta! to avoid interference from
cellular radio.

| am told this is the only way that 934
enthusiasts can work in some areas,
which is obviously good for them if it
means they can enjoy an otherwise
unusable band. It does, however, put
them out on a limb - in a horizontal
ghetto, so to speak. For maximum
compatibility most users of the band will
wish to stick with vertical polarisation,
which is what everyone else uses on 934.

Phonepatching again

| have some news on the phonepatch
scene. Following detailed investigation,
1QD Ltd now accepts that this product is
not licensable on 934MHz, although the
DTl originally stated that it was! (| have a

NETWORK
934

Andy Emmerson G9BUP

copy of the correspondence to support
this). What is surprising, though, is that
the DTl had not (at the time of writing)
informed either 1QD or CTVR, even
though they had told the Personal Radio
Club some time previously. It is quite
clear that IQD and CTVR soid the
systems already made in good faith,
having been misied by the DTI.

Where do existing users stand now?
Will the DTI go round tracking down
those people who have already bought
systems? If so, | hope these existing
users will be compensated - we shall
have to see.

A little knowledge . ..

In my April column | said that the
transceivers modified by CTVR Ltd for
phonepatch had a tendency to ignore all
but S9 signals and thus 'walked straight
over the top’ of DX and other weak QSOs
already set up. This comment was based
on the experience of people in the
Bristol area, where a phonepatch station
was causing a lot of grief among existing
934ers.

Rod Buck, a director of CTVR, has
politely told me that I'm wrong and his
sets will refuse to stop on any channel
showing S1 or more, even if no signal
lamps on the Delta are lit. He also points
out that a hobbyist working simplex can

just as easily interrupt a QSO where a
well sited station is listening to a weak
DX station. If the newcomer is down in a
dip and cannothear the DX station he will
obviously think the channel is clear and
key up.

Mr Buck is, of course, correct, though if
you read on, you can see why the Bristol
folk had trouble. Those problems have in
fact been solved now. What was happen-
ing was that the phonepatch station was
reportedly using an illegal 25 watt power
amplifier and this was causing hissignals
to crush existing contacts and spread so
far and wide. The Radio Investigation
Service was informed by a vigilante
group and the offending station has now
closed down. Good...we don't need
high-power clever dicks on the band.

As my informant points out, someone
has now spent rather a lot of moneyon a
phonepatch system and PA he can't use;
a‘professional’ pirate would have putthe
equipment on the ‘in-between’ channels
and would have never been discovered
(nor caused so much grief to others). Ah
well, it's easy to be wise after the event!

Filter report

First in the trade news is the long
awaited result of the test on the new
filter sold by Selectronic (203 High
Street, Canvey Island, Essex SS8 7RN).
You will recall (or you should do) that this
is adevice intended to reduce the effect
of interference from cellular radio. If you
are lucky enough not to suffer this — and
most people are - skip this section.

Right, for the rest of you less fortunate
folk, here is the verdict. Yes, it looks
quite favourable and use of this filter may
solve your problems, particularly if the
interference is not too bad. Fortunately,
Selectronic are selling them on amoney-
back basis, so if the filter is less than 100
per cent satisfactory all you have lost is
the cost of the postage.

JUNE 1987
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NETWORK 934

What we are talking about is a three-
pole interdigital filter. It is substantial
and well made, and is fitted with N-type
connectors. One is marked ‘Transceiver’
and the other '‘Antenna’, but in fact the
filter is entirely symmetrical and it
doesn’t matter a hoot which way round
you connect it (so long as it's between
therig and the aerial feeder). The design
of filter is known as an overcoupled line,
which gives the double-humped profile
shown on the graph below.

What the drawing is trying to show is
that insertion loss is around 0.5dB in the
934MHz band. In other words, using this
filter will not make any detectable
difference to the signals you want to
hear. As the curve goes further away
from 934MHz it gets steeper, and
checking the vertical scale of the graph
we see that the insertion loss increases.
In other words, the unwanted frequen-
cies suffer much more attenuation. For
instance, at 920MHz and 936MHz there is

@8 lees

[~

1 T

i
l The double-humped
| profile of anover-

coupled line filter

2.5dB attenuation and at 940MHz, 13dB
attenuation.

What does this mean in practice? Well,
in all probability the filter won’t do much
to remove interfering ‘Voodoofone’ sig-
nals, but Cellnet should not worry you at
all. Why can’'t they make afiltertoremove
Vodafone as well? Because it's not
possible, at ieast not with normal
technology. This Selectronic filter has a
pretty sharp notch shape for a three pole
filter, and to get any greater selectivity
you would need to use more than three
poles. But more poles would increase
the loss on the wanted frequencies as
well, so you'd be no better off.

This filter is about as good as you'll get,
so you could do worse than give it a try.
The price is£65, which is cheap if it works
for you. Try it and see.

PRCGB

A little while back | remarked that
members of the Personal Radio Club of
Great Britain had not seen a newsletter
for a long time. Right on cue the spring
edition arrived, and it makes interesting
reading. If you'd like to spend a fiver
and join one of 934MHz's two national
clubs, send your £5 to PRCGB, 41
Twyford Avenue, Shirley, Southampton
SO15NZ.

THE COMMUNICATIONS
AND ELECTRONICS

MAGAZINE

Bm Regular well-informed columns on various aspects of

amateur communication

B Up-to-date news on the latest technology

B Simple and useful constructional projects, plus clear
explanations of the theory behind them

@ Delivery to your door by publication date each month
@ Inflation proof — price guaranteed for 12 months

On sale NOW at your newsagent and at equipment dealers

RADIO & ELECTRONICS WORLD SUBSCRIPTION ORDER FORM

| |
: To: Subscription Department e Radio & Electronics PLEASE SUPPLY: (tick box) for 121 , all rates include P & P :
I World e 1 Clarendon Road ® Croydon e Surrey intand World-Surface Europe-Air World-Air I
| CR03SJ Tel: 01-7600409  ¢1620............. £18.10..cc.oon. £21.85. i | 7 £28.80....cn.. o |
PAYMENT [ o | G i tiecionicsworid Oversess
: S e e o e P e e R ENCLOSED: |£ — E?ZZ;‘J E'c ’::tdi't"gz:;‘w“""lg'“? —— :
I ADDRESS .............................................................................. CRED'T cARD PAYMENT ? E] m E] ExP'RY I
TR [T T 11 T T T I I I I 1T 1] i
b PoStcode .........coovrverrvrnnn. SIGNALUI ..ot es et essesiees |
L o o e e ———_————————— -

20 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

JUNE 1987



envelope.

Only on€
application:

only W

e kit perf

hile

Otfer
stocks

MAINS
CONDITIONER

FEATURED IN ETI,
SEPTEMBER 1986

It)s astonishing how many
people buy or butld top-tlight
hi-fi equipment, and then
connect it to @ noisy, Spiky
mains supply Rather
Iike buying a Ferran and
trying to run it on parafin, you might think Expecting
crystal clear sound the poor music enthusiast ends
up with a muady, confused mush, and feels that
he has somehow been chealed Is this bi-h?
My music cenire sounded just as good'

The domestic mains supply 1s nddled with
RF interterence naise, transient spikes and
goodness knows what etse Compulers crash
ragios pop and crackle, tape recordings are spoiled
and hi- sounds ‘not quite right Why put up with
1t when the solution t5 50 simpie? The ETI mains
conditioner 15 the lowest cost upgrade you will ever
buy. and probably the most effective’

Our approved parts set consists of PCB all
components, torord’, enamelied wire, hxing ties
fast response VDR’ and full instructions

ETIMAINS CONOITIONER PARTS SET ONLY  £4.601

*Nate: the toroid and VDR supplied are superior
to the types specified in the article

TACHOMETER AND
DWELL METER

FEATURED IN ETI.
JANUARY 1987

MOTORISTS QuIZ
You are drving along the
road one day when the
sound of a horn makes you
took behwnd The drver of a
rmilk float s cursing you for
danving 50 slowly A while later an nvalid carnage
overtakes yOu and just as you turn into your dtve you
hear a tractor driver mutter At 1ast | can get out of hrst
gear

Do you
1 £t a £500 Pie-in ear i car stereo with digial fiex
wooters and 24 band ramhication?
Buy a set of Itutty dice and sticker saying My other
caris a Macaron
c) Give your car in pant exchange for a mitk hioat invale
carnage tractor?
d)_Tune your engine
The combined tachometer and dwell meter pans sel
contans case with battery compartments printed cucunt
board all compenents switches plug sockel and test
leads battery connector tullinstructions The answer to
the quiz by the way s e Buy a brght red Lotus Esprit

TACHOMETER AND DWELL METER PARTS SET
£12.90 (with terminats tor external mete
£16.40 (with seif containes mete

b

MAINS
CONTROLLER

FEATURED IN ETI
JANUARY 1987

Have you ever wondered what
pedple do wih all those computer
nterfaces? Put your computer
ncontro say the ads The
Spectrabeet has eght TTL
outputs What on earth can

you control with a TTL oulput?
Atorch bab?

The ETt Mans Controtiet 1$ @ 10g C 10 mans Nterface
wheh a%ows you 10 contro “0ads of up to S500W from your
compuler or I8gC rcuts An Opto coupler gives solalicn of
atleast 2 500V 50 the coniroder can be connected to
expermental Circuls compulers and control projects 1
compete salety Folow your computer interface with a mams
contraRer and you re rea'yn business with automat:
contr

Tize mans controtter connects directly to most TTL
famiies without external components and can be Oriven by

MOS with the addition o' & transistor and wo resistors

supp ed
Jur Mans controller pans set contains ugh Quaity raer
tnned PCB MOC3021 opto per power tnac with
reats nk g and heatsink at
components including snubber components for swiching
ductive 0ads transislor and resistors tor CMOS interface
‘ul nstructions

MAINS CONTROLLER PARTS
SET £6.20

POWERFUL AIR
IONISER

FEATURED INETI,
JULY 1986

tons have been described
as vitamins of the air by
the health magazines. {
and have been credited
with everything from
curing hay fever and

asthma to IMproving concentration and puting an engd
1o:nsomma Although some of the claims may be
exaggerated there s no doubt that isrvsed air is much
cleaner and purer and seems much more invigorating
than dead a

The DIRECT ION roniser caused a great deal
excitement when it appeared as a constructiond project
nET! Allasl an-omser that was Comparable with
{better than?) commercial products was rehable good
tobuid  andfun' Apart trom the ser ous appicat ons
some of the suggested expedments were Oulrageous'
We can suppy @ malched set of parts |

approved by the desgner 10 build ths unique project
The selincludes a roVer tinned pr nled circuit board

66 components case mains ead and even the pans
for the tester According to one customer the set costs

about a third of the prce of the ndividual components

What more can we say?
DIRECTION
PARTS SET £9.50

Instructions are
included

MATCH BOX
AMPLIFIERS

20W Single IC parts set £6.50
50W Bridge Amplifier parts set £8.80

L165V Power Amplifier IC, with data, £3.90

LM2917
EXPERIMENTER SET

Consists of LM2917 IC special pninted circust board and
delaled instructions with data and circuits for eight
aifterent projects 10 buitd Can be used to experment
with the circuits in the Next Great Littie IC teature

(ETI, December 1986)

LM2917 Experimenter Set £5.80

Orders should be sent 10 Specialist Semiconductors
atthe agdress below including 60p towards postage

and packing Please alow up to 14 days for delivery
There 1s no telephone service at the moment but afl
lefters or requests tor lists will be answered {at top

speed #f you send SAE!)

RUGGED
PLASTIC
CASE,

suitable tor mains condittoner
and mains controller

ONLY £1.35!

]\\_
SPECIAL of =

Our best selhngomser kits.
now available with an elegan* white case

WHITE IONISER
PARTS SET ONLY £9.80!
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POWER SUPPLIES AND
HOW TO DESIGN THEM

BY DAVID J SILVESTER

It electronic projects, from simple

transistor circuits to complicated
microprocessor systems, need one or
more stable dc supplies. In most cases
the simple transformer, bridge or capaci-
tor system is unsuitable and we must
consider regulated suppliestoreject the
high levels of 100Hz (120Hz in the USA)
ripple. Fortunately, it is simple to
produce stable power supply units using
negative feedback to compare the dc
output with a stable reference voltage.

Unfortunately the reliability of the PSU
depends upon the preparation the
constructor takes with the technical
details of the supply. The PSU is the most
highly stressed item in any project, and
any lack of care in its design will resultin
an unreliable project. Even in profes-
sionally designed equipment, the PSU is
always checked to ensure its correct
operation, as many instrumental prob-
lems are caused by this unit.

With all power supply units the prob-
lems of power dissipation, heatsinking
and current limiting, whether this be
straight or foldback type, must be
considered. We actually have to design a
PSU backwards from the output of the
device. Although most people think of
the power supply as the first part of a

project, it is only when the power inputs

to the rest of the circuit are known that
the PSU can be designed. We thus need
fixed values for the current and voltage
requirements of the circuit to be
powered, and not only the average value
but the maximum value, so that current
limiting circuitry can also be included in
the PSU.

In our procedure of working ‘back-
wards’ we shall first look at the possible
designs of regulator that are open to us,
and look at a number of regulator types
before turning to the subjects of current
limiting, dual supplies, constant current
supplies and, of course, the design
considerations for the basic transformer,
bridge rectifier and filter capacitor input
system.

The basic regulator

Although we shall be looking atarange
of regulator types, there are two basic
criteria for successful operation of the
regulator:
| Minimum input voltage.
& Minimum differential
ween input and output.

The basic regulator, Figure 1, consists
of a voitage reference, an error amplifier
IC1, the high current pass transistor Tr1,
a voltage divider of R1 and R2 and a
compensation resistor, R3. There are two

voltage bet-

!Jmogulnod Pass transistor Regulated
mgul e~ ou{l,put
Q Ted
R1
Error
amplifier
Voltage .
reference N\/
% R2
O~ 1
Fig 1 Basic regulator circuit

possible items that can affect the
minimum unregulated input voltage to
be used. The minimum input voltage
must be sufficient to allow the voltage
reference to operate correctly.
Secondly, the error amplifier will also
have a minimum input voltage for the
output to reach 0.65V greater than the
regulated output required to overcome
the base emitter voltage drop of the pass
transistor. The reference voltage passes
to the non-inverting input of the error
amplifier and a portion of the regulated
output to the inverting input. Under
normal operating conditions, the two
inputs to the error amplifier will be equal
and the regulated output voltage will be

Vout = Vret. x ( R1 + R2)
R2
R3 is chosen so that the error amplifier
sees equal impedances and so

R3 = R1 x R2

R1 + R2

The unregulated input at its minimum
voltage (see section on ripple voitages
later) must be

Vmin = Vout + 0.65V + drop-out
voltage of error amp

The drop-out voltage is the minimum
differential between the positive supply
and the output required from the error
amplifier, for example 4V for an operatio-
nal amplifier. This circuit, with the small
modification that the voltage reference
consists of a simple resistor Zener diode
across the regulated output, was
designed and built some 15 years ago
and is still used today to provide a PP9
battery replacement for a transistor
ragio.

It is now rare for the error amplifier to
be constructed from discrete compo-
nents and more usual for the design to
use some type of operational amplifier.
In cases where the output voltage is
greater than the maximum output of the
op-amp, we will have to add a number of
high breakdown voltage transistors. The
components to be added to Figure 1 will
be a resistor between Tr1 emitter and
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base which will tend to turn on transistor
Tr1. If we now add a second high
breakdown voltage transistor with its
collector to Tr1's base, its emitter to
ground and its base to the output from
the error amplifier, by turning on this
new transistor we can control Tr1 and
hence the output from the whole
regulator. The added transistor will
invert the output from the error amplifier
and wemust reverse the two inputs to the
error amp for correct operation. We must
also provide a Zener stabilised supply to
power the error amplifier, as the unreg-
ulated input voltage will be well in
excess of the maximum input of 36 volts
of the op-amps normally used.

The 723C reguiator

The 723C regulator was developed in
1967 and is now a common, cheap and
reliable device. It is not a complete
regulator, but has to be connected to
some external components before use
as a voltage regulator. Because of these
added components it is easy to make
many types of PSU by varying the
feedback network and adding external
pass transistors when necessary. The
data sheet shows that the 723C can be
used to make power supplies from —250V
to +250V with current ratings up to 10
amps. Figure 2a shows the basic internal
circuitry of the 723C and it is interesting
to note its similarity with the basic
regulator of Figure 1. In its basic form the
pass transistor of the 723C is only rated to
150mA and the total device dissipation is
limited to 800mW. The 723C is available in
either the 14 pin DIL package or in a 10
pin metal can. The reference voltage,
although given as 7.15V, may in a
selection of devices vary between 6.80
and 7.50V.

Figure 2b shows the simplest reg-
ulated supply that can be made with the
device. Like our basic regulator, R5 and
Ré are the potential divider for the output
and under normal operation the voltage
atthe junction of these resistors will be a

nominal 7.15V. Similarly R4 is the com-.

pensation resistor and R5 is a resistor to
provide current limiting. The transistor
to reduce the output voltage is internal
to the device and a single resistor only
gives limiting at a constant current,
although foldback current limiting, to be
discussed later, can be added with ease.

With asingle resistor, when the current
through R5 is sufficient to make the
voltage across R5 equal to 0.65V, the
current limiting transistor begins to
conduct and holds the voitage across R5
constant at 0.65V by robbing the pass
transistor of drive, and in consequence
the outputcurrentbecomes constantata
reduced output volitage. For higher
current output from the regulator we can
add an external pass transistor just as in
the basic regulator, as shown in Figure
2c. For low output voltages R6 becomes a
compensation resistor, R7 is removed

TV+
¢ ve
INV
7-15v v [
Reference [—OV'ef:
O+
NI L~
. Vout
IV-
(a) Simplitied circuit
Limit Sense
cL cs
v+ ve
Ref Vout v+ ve
Ve
" T
Ra
%ns Vo Te2
L Ref
cs "
Comp. iny Qutput CL
Rs Re
v N cs b
g - re
{b) Low Comp. INV
current R0
500p l—‘l
"7 soop (11}
{c)Migh current
Ve
V-
Fig 2 The 723C

and instead we have to reduce the
reference input to the non-inverting
amplifier input with a potential divider
between the reference output and
ground.

The 723C has two positive supply
inputs shown as V+ and V. in Figure 2a.
These two inputs allow the internal pass
transistor to be powered separately from
the reference and amplifier. For low
voltage power supplies we must supply
at least 9.5V to the reference section if it
is to operate correctly. To reduce the
power dissipation in the internal pass

transistor, we only need to make the
voltage at V. 3 volts greater than the
voltage required at V., . For a high
current supply similar to Figure 2c, Vo,
will be 1.3V above the PSU output, due to
the voltage across the current limit
resistor R9 at the limiting current plus
the base emitter drop of Tr2. In such a
split input supply system it would be
normal to use something like 15V to
power V+.

In all of these cases, and incidentally in
almost all that follow, the supply can be
made to have a variable voltage by using

o = n out

Adjust/Ond

Ri2

(a)
Output adjustment

), +ve regulated

Fig 3 Three terminal regulators

[

-

Current boost and current limit
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{a) Basic
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Flg 4 Dual rfacking regulators

=0 4+ vo out
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—0 -ve output

Fig 5 Constant current supply
(current sink)

O + ve output

{b) 3 terminal

Unreg. input

Fig 6 Three terminal constant current (source)

Load
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R17 478 =t
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R21 R21 (¢) Dedicated

a potential divider chain with a potentio-
meter as one of the components.

In all, the 723C integrated circuit is an
excellent device for making adjustable
or presettable power supply units, or in
situations where the constructor needs
some special characteristic for his or her

supply.

Three terminal regulators
Fixed voltage types

The three terminal regulators break
into two distinct types, the fixed regula-
tors like the 78XX positive regulator
series and the adjustable types like the
LM317T.

For the fixed regulators iet us have a
look at a typical example, the LM7805C.
This device is a complete regulator
needing no othercomponents to provide
an output of about 5V. In actual fact

the output may vary between 4.80and 5.20
volts. The industrial ‘C’ type may be
operated with chip temperatures
between 0 and 125 degrees centigrade,
and care is needed over the heat
dissipation from the device. The 78XX
series can provide a current output of up
to 1A and is available in devices of 5, 6, 8,
8.5, 12, 15, 18 and 24 volts nominal output.
There is a complementary 79XX series of
negative regulators and both types are
ideal for on-board regulators.

Normally the 78XX series is operated
with one of the terminals marked ground
at zero potential, but surprisingly the
output can be made adjustable over a
small range. If we consider a micro-
processor development system, the
MPU and all of the TTL devices need
voltages between 4.75 and 5.25 voits to
operate correctly. At its lowest guaran-

teed:.output the 7805 could be giving out
4.80V to the circuit, but small resistances
in the PCB track could reduce the
voltage present at the power input pins
of the MPU to below the minimum
acceptable. If we slightly raise the
ground pin above ground potential using
the circuit in Figure 3a then the output
from the regulator can be increased
slightly until the voltage measured at the
MPU pins is 5.00V. This voltage variability
onlyallows ustoincreasethe output,asa
voltage equal to the 7805C’s nominal
output (V,om ) Will be impressed across
R12andif the current into the ground pin
of the regulator is negligible compared
to the current through R12 and R13 then

Vout = Vnorm (1 +R13)
R12

It must be remembered that the output
current is limited by the maximum
dissipation of the 78XX or a current of 1A,
whichever is the lowest. The output
current can, however, be increased by
adding an external pass transistor.
Consider Figure 3b. The resistor R14 in
the input to the regulator will develop a
voltage across itself when the regulator
is delivering current to the load. Then
when the voltage across R14 becomes
0.65V the transistor Tr3 begins to be
turned on, and from then on, as the
current requirement of the load
increases, itis Tr3 which will provide the
extra current rather than the regulator
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itself. From the point at which Tr3 turns
on, the current through the regulator will
increase to only a very small extent, and
the in-built current protection of the
78XX will be inoperative. A typical value
for R14 would be 2.7 or 3.3 ohms and the
regulator will only deliver about 200mA
of the current delivered by the whole
circuit. To add current limiting facilities
we need to add R15 and Tr4. With this
addition, when the current through Tr3 is
sufficient to make the voltage across R15
equal 0.65V, Trdwill turnon and rob Tr3 of
drive, thereby current limiting the
output.

Also available is the low power
dissipation 78LXX series with an output
current limit of 100mA and a high power
series, the 78HXX, which supplies cur-
rents of 5A. The high power series is very
expensive and the addition of an exter-
nal pass transistor to a simple 78XX
provides a cheap and effective alterna-
tive to using the 78HXX series. By using
Darlington transistors or power Mos-
FETS, simple supplies of, say, 20A are
easy to construct, but if the supply is to
be connected to an expensive piece of
commercial equipment then some form
of output overvoltage protection must be
included.

Adjustable voltage types

The most common adjustable voitage,
three terminal regulators arethe LM317T
positive regulator and the complement-
ary LM337T negative regulator. Both of
these devices are in the TO220 package
like the 78 XX series. These units are very
simple to use and, except for the resistor
values needed, use the same circuits as

Pass transister

Tey

2
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Control
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Fig 8b
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the 78XXs, see Figure 3a and Figure 3b.

In the circuit Figure 3a only 1.25V is
impressed across R12 and we are told
that the maximum current from the
adjustment terminal is 0.1mA. In this
circuit, if R12 is made 240 ohms and R13 is
a 4k7 potentiometer we can produce a
1.25 to 25 volt variable power supply. The
capacitors shown assist in noise reduc-
tion and transient response in both types
of three terminal regulators, but they are
not essential for the reguiator’s opera-
tion. As with the fixed regulators, we can
add external pass and current limit
transistors. With the variable supply the
problem of heat dissipation is serious at
the low output voltage end of the range
and will need much greater care than a
fixed voltage supply if the regulator is
not to be overheated and damaged.

With either type of three terminal
regulator it is impossible to use remote
sensing of the supply voltage. The
nominal voltage will only be available at
the output pin of the regulator, and at all
other points in the circuit PCB track
resistances will have to be taken into
consideration.

Four terminal regulators

There is little to add about the four
terminal regulators. They contain the
reference source and error amplifier of
the basic circuit, but only the supply
input, output, ground and inverting input
of the error amp are available. In the
78GU1C thereference is 5V nominal, and
a simple 5V PSU can be made by
connecting the output and error amp
input together and using the device as a
three terminal reguiator. For higher
output voltages a resistive divider
selects a 5V sample of the full output. We
cannot make PSlJs with output voltages
less than the reference as there is no pin
available with the reference voltage on
it. As with the three terminal regulators,
we can add high current pass and current
limiting transistors to increase the
current capabilities of the PSU. Remote

Dual tracking regulators

Let us spend a few moments looking at
the provision of dual power supplies
where we have two voltages of equal
magnitude either side of a central
ground potential. Figure 4shows some of
the possibilities, but let us first examine
the basic circuit of Figure 4a. In this
figure a positive regulator of a type
previously discussed provides a fixed
positive output voltage. No current
limiting or current pass transistors have
been shown as they are not important at
this stage.

The error amplifier shown in Figure 4a
has its non-inverting input connected to
ground and its inverting input connected
to a resistor chain across the full output
voltage. Provided that the two resistors
are the same value, only when the two
output voltages are equal but of opposite
polarity will the two inputs to the error
amplifier be the same voltage, ie ground,
and the error amplifier be in control of
the negative supply. Any change in the
positive supply voltage, due say to
current limiting, will be refiected in the
negative supply. However, if we have
added current limiting to the negative
supply, any alteration in the negative
supply voltage due to current limiting
will not, with this circuit at least, have any
effect on the positive supply output
voltage.

In the previous items where the
current limiting has been mentioned, we
have used a transistor that is turned on
when the system current iimits to reduce
the drive to the pass transistor and
reduce the output voltage at constant
current. |f we use the current limit
transistor to turn on the photo-diode in
an opto-isolator, and if it is the negative
current limit system that controls the
opto-isolator, and the transistor in the
opto-isolator is arranged so that when
the opto-transistor conducts it turns off
not the negative but the positive supply,
then if either supply rail current limits,
both supply rails will reduce in volitage.

N
-]
L
al

L

Triq
2N3088

1k%
O e ¢ O

{b)Overvoltage clamp (non latching)

Unreg. input
O—

Control
O—

Output

{c)Parallel pass

fimiting in both power supply rails.

Figure 4b shows another possibility
using three terminal adjustable regula-
tors with dual outputs from 1.25V. One of
the most common requirements is for a
fixed dual supply of 15V for use with op-
amps and a dedicated chip, the SG2501,
is available to make such a supply. Oniits
own the SG2501 can only give an output
current of 100mA, although for safety itis
recommended that the current is kept to
50mA or less.

Also, like the previous three terminal
regulators, we can add external bypass
transistors, but unlike the three terminal
devices the current limiting capability is
built in to the chip.

tn Figure 4c, R16 and R17 give the
necessary voltage to turn on the pass
transistors Tr5 and Tr6. R18 and R19 are

sensing is, however, possible. This gives us full cross-linked current the current limit resistors.
R ——a—
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he LM10 is a unique bipolar tinear IC

that houses a high performance
operational amplifier (op-amp), a preci-
sion 200mV voltage reference and a
variable-gain buffer amplifier in a single
8-pin TO5 package. Theentire device can
be operated from supplies from as low as
11V to as high as 45V, and draws
quiescent currents of only 270xA in all
cases. The op-amp output can swing to
within a few millivolts of the supply line
voltages, or can be used to deliver output
currents as high as 20mA.

The LM10 can be used in a wide variety
of both conventional and unique op-amp
applications, but is particularly suited to
applications calling for the use of single-
ended or very low voltage power sup-
plies or very low power consumption: it
can also be used in many voltage
reference and power supply applica-
tions. We will look at many practical
examples of such applicationsin this and
the next two editions of Data File.

LM10 basics

The LM10 houses a high performance
op-amp, plus a precision 200mV band-
gap voltage reference and a 2-input
buffer amplifier that has one input
terminal permanently tied to the refer-
ence unit. Figure 1shows the outline and
pin notations of the LM10, and Figure 2
shows its schematic diagram.

The op-amp section of the LM10device
has a pnp differential input stage that
can accept input signals down to zero
volts, and has a complementary class B
output stage that can swing to within
50mV of the supply lines at 50uA load
current, or within 400mV at 20mA load
current. The op-amp input is well
protected (via internal current-limiting
resistors) against damage from exces-
sive voltage, and the output is fully
protected against thermal overload and
short circuit damage. The op-amp can be
used with either dual or single-ended
power supplies and can be used in the
same way as any normal operational
amplifier.

The 200mV voltage reference section
of the LM10 is a precision band-gap type
with a basic accuracy better than 5% and
with a temperature coefficient better
than .003%/°C. The reference s
externally accessible only via the output
of the 2-input buffer amplifier, which can
have its gain varied from unity to several
thousands via suitabie feedback net-
works, thus giving actual output refer-
ence voltages in the range 200mV to
about 40 volts.

There are five individual members of
the LM10 family of devices, and these are
categorised by their operating tempera-
ture ranges (LM10, LM10B or LM10C) and
their maximum supply voltage ranges of
either 7 volts ('L’ suffix) or 45 volits. Note
that the LM10C is arelaxed specification
‘commercial’ version of the 45 volt unit,
and is recommended for use in all LM10

Ray Marston looks at the LM10 high
performance op-amp/voltage-reference IC

Reference
feedback

Reference
output

Op-amp
output

Op-amp
inputs

Top view

Fig 1 TO5 outline and pin notations of the LM10

Reference
Balance Oq:tp\n feedback
> Q
L] ] ]

—OV+

Reference
output

Inputs Op-amp - > lo.':‘v:nc.
o+
Band-gap .
. voltage +
reference
TzOOan
4 ¢ —_—0 V

Fig 2 Functional diagram of the LM10

Fig 3 Parameter values of the LM10 series of devices

Parameter LM10 | LM10B | LM10C | LM1OBL | LM10CL Units
Operating temperature range -55t0 135 | -25t0 85 0to70 | -251085 0to70 °C
Max total supply volts 45 45 45 7 7 v
Total quiescent current (typical) 270 270 300 260 280 rA

Typical op-amp performance at 25°C

Input offset voltage 03 03 05 03 05 mv
Input offset current 0.25 0.35 04 0.1 0.2 nA
Input bias current 10 10 12 10 10 nA
Common-mode rejection 102 102 102 102 102 ds
Supply-voltage rejection 96 96 96 96 96 dB
Unloaded voltage gain 400 400 400 300 300 vimv
Loaded voltage gain (R, =1kQ1) 130 130 130 30 30 vimv
Unity gain bandwidth 03 03 03 03 03 MHz
Slew rate 0.15 0.15 0.15 0.15 0.15 Vius

Typical performance of reference at 25°C

Band-gap voltage reference 200 200 200 200 200 mv
Reference voltage accuracy 25 25 5 25 5 +%
Line regulation 001 .001 .001 .001 001 %IV
Load regulation (0 to 1mA) 01 01 01 01 01 %
Thermal drift .002 002 003 .002 003 %/°C
Feedback bias current 20 20 2 20 22 nA
Amplifier gain 75 75 70 70 70 v/imv
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Fig 7 'Shunt’ method of powering the
LM10 gives some unique circuit
characteristics

applications shown in this and the next
two editions of Data File.

Figure 3 lists the main parameters of
the LM10 family of devices; note that all
parameters except the unity gain band-
width (0.3MHz) and the slew rate
(0.15V/uS) are exceptionally good (the
op-amp is not designed for high fre-
quency operation).

Power supply connections

The LM10is avery easy device to use. It
can be powered from either grounded or
fully floating single-ended or dual sup-
plies, and can use total voitages any-
where in the range 1.1 volts to 45 volts.
Figures 4 to 8 show a few ways of
powering the device in basic op-amp
applications.

Figures 4 and 5show ways of powering
the unit from dual supplies, for op-amp
applications in which the inputs are
referenced to the zero volts rail and the
output can swing between the positive
and negative supply rail voltages. The
Figure 4 circuit uses two independent
supply rails, and the Figure 5design uses
two rails derived from a single source.

The Figure 4 and 5 supply connections
enable the LM10 to be used in all of the
standard op-amp configurations, but
with the unusual advantages of using
total supply voltages down to a mere 1.1
volts at total quiescent currents of only
270uA and of having outputs that can
swing within a few tens of millivoits of the
supply rail voltages.

Figure 6 shows the standard and self-
evident method of powering the LM10
from a single pair of supply rails. The
supply can again have any value in the
range 1.1 to 45 volts, and the op-amp
output can again swing to within a few
millivolts of the zero and positive supply
rails. A very useful additional feature of
this circuit is that the op-amp can handle
input signals right down to zero voltage
value.

Finally, Figures 7 and 8show two quite
unique and outstandingly useful ways of
powering the LM10 from a single pair of
supply rails.

v+

/7}/70V

Fig 8 An alternative ‘'shunt’ method of powering
the LM10
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In each of these configurations the op-
amp output terminal is shorted directly
to the positive supply terminal of the IC,
so that the output ‘shunts’ the device’s
supply current, and a current-limiting
resistor is wired in series with one of the
IC’s supply leads.

The LM10 op-amp has an output drive
current capability that is a couple of
orders of magnitude greater than the
device's normal quiescent current. This
factor, combined with the device's
excellent supply voltage rejection figure
of 96dB and wide operating voltage
range, enables the LM10 to operate quite
happily in either the linear or the
switching mode while at the same time
using its own output to modulate its own
supply voltage and current!

Thus, this ‘shunt’ mode of operation
can be used in two-wire remote sensor
applications in which the two wires carry
both the supply current and the resulting
signal information. Note that the mini-
mum supply voltage used in this applica-
tion must be significantly greater than
the normal 1.1 volts value, to enable
reasonable data amplitudes to be
developed across R1 without reducing
the LM10 voltage below its minimum
working value. .

We’'ll show some practical two-wire
remote sensor circuits in the next couple
of editions of Data File.

The reference amplifier

The built-in precision 200mV reference
and reference amplifier of the LM10 (see
Figure 2) add enormously to the device's
versatility, and enable the LM10 to be
used in a wide variety of precision
comparator and voltage regulator
applications, etc. If you don’t want to use
the reference facility in a particular
application, or wish to use it simply as a
200mV reference, simply strap pins 1 and
8 of the IC together as shown in Figure 9.
That gives the reference amplifier some-
thing useful to do, and makes a 200mV
0 to 3mA reference available between
pins 1 and 4.
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Output offset =0V

in
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hov

Fig 13 Basic inverting dc amplifier
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Fig 9 Connection for obtaining a fixed 200mV
output reference from the LM10
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Fig 11 This connection enables any output
reference in the range 200mV to 40V to be
obtained
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Fig 12 This circuit enables the built-in

reference amp to be used as a simple voltage
comparator

Fig 14 Method of off-setting the output
of the inverting dc amplifier
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Flg 16 Basic non-inverting dc amplifier
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Ifyouwant a precision reference in the
range 0 to 200mV, strap pins 1 and 8
together as described above, and then
wire a 1k0 pot (variable potential divider)
between pins 1 and 4 and take the output

voltage from between pin 4 and the pot
slider, as shown in Figure 10.
Ifyouwant a precision referencein the
range 200mV and 40 voits, use the
connections shown in Figure 11. In this

configuration the reference amplifier is
used as a non-inverting dc amplifier with
a fixed input of 200mV and a voltage gain
of (R1+R2)/R2.

A useful point to note about the
reference amplifier is thatit has a typical
unity gain bandwidth of about 500kHz
and can be gainfully employed in some
special applications as an ac amplifier if
alittle ingenuity is used in circuitdesign.

A final point to note is that the
reference amplifier can alsobeusedasa
simple voltage comparator that can be
quite useful in some special applica-
tions. Figure 12shows the basic connec-
tions.

Op-amp applications

The op-amp section of the LM10 can be
used in a wide variety of basic configura-
tions, and Figures 13to 18 show a few of
the configurations that can be used
when the IC is powered in the single-
supply mode (many more applications
will be presented in next month’s edition
of ‘The File’ so don't forget to order your
copy).

Figure 13shows the basic connections
for using the op-amp as an inverting dc
amplifier. Note here that since the op-
amp output has a quiescent value of zero
when its input voltage is zero, this circuit
can only usefully accept input signals
that are negative with respect to the zero
volts rail.

If required, the above circuit can be
modified so that it will accept positive dc
input signals by using the connections of
Figure 14. Here, R3 and R4 are used to
apply a positive bias voltage to the non-
inverting terminal of the op-amp, so that
the op-amp output takes up a positive
‘offset bias’ value when the circuit’s
input voltage is zero.

Figure 15 shows the connections for
making an inverting ac amplifier. Here,
the output is biased to a quiescent value
of half-supply volts (for maximum undis-
torted signal swing) via the R3-R4
potential divider, and the ac voltage gain
is determined by the ratios of R1 and R2.
The input signal is ac coupled to R1 via
C1.

Figure 16 shows how to use the LM10
as a non-inverting dc amplifier that will
accept input signals down to zero volts.
This circuit can be used as a precision
unity-gain voltage follower that will track
inputs all the way down to zero volts by
simply removing R1 and replacing R2
with a short circuit.

Finally, to complete this month's look
at LM10 applications, Figures 17 and 18
show standard methods of applying
offset adjustment or compensation to
the op-amp, using the LM10's built-in
reference amplifier.

And there’s more!

In next month's edition of Data File
we'll look at a large selection of practical
LM10 application circuits.

e ——————
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Prices below normal trade. Some /10 quantity rate. Send
18p SAE or label for free catalogue. overseas 2 rerLy courons)
Millions of components: thousands of different lines

Rechargeable Nickel Cadmium batteries (ex unused
equipment) AA(HP7) 1.25 volt S00 mA..............ceeee. Set of four £2

jumbled mass, but ready sorted into values

marked 35p retail, 100 mixed packs for £11.

Cheques require 9 days from banking to clear.
Crossed postal orders and cheques - add 20p handling due to
Bank's increasing ‘commission’ on business accounts.
Cheques drawn on Barclay’s Bank not accepted.
Prices you would not believe before inflation!

BRIAN J REED
TRADE COMPONENTS, ESTABLISHED 30 YEARS
161 ST JOHNS HILL, CLAPHAM JUNCTION
LONDON SW11 1TQ.
Open 11am till 6.30pm Tues to Sat. Telephone 01-223 5016

Carbon Film resistors YW 5% E24 series 0.51R to 10MO
100 off per value — 75p, even hundreds per value totalling 1000
Metal Film resistors YW 10R to 1TMO 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 presets 100MW @ Y4W 100R to 4M7
Miniature polyester capacitors 250V working for vertical mounting

ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A.....79p. 10-£5 101,.015, 022, .033, 047, .068-4P. 0.1-5P. 0.15,0.22, 0.33 & 0.47-8P ......cco.00.rvrevrrrrrrs 6p
LED illuminates Red, Green or Yellow depending upon Mylar (polyester) capacitors 100V working E12 series vertical mounting

polarity/current. 5 x 2%smm Face P 9 up 1000p to 8200p - 3p. 01 to .068~4p. 0.15p. 0.12 & 0.15 6p
.......................................................... 25p or 100 for £23 or 1000 for £200 Subminiature ceramic plate capacitors 100V wky vertioal mountings. €12
10,000 Resistors. ¥ to 2 watt. 1Q to 22meg. %% to 10% NOT a 2% 1.8 pf t0 47 pf - 3p. 2% 56 pf t0 330 pf = 4p. 10% 390D = 4700P ....coverrvrsirrrrrns 4

Disc/plate ceramics E12 series 1PO to 1000P, E6 Series 50V 1500P to 47000P ....2p

................................................................. £25 collected £29 Mail Order Polystyrene capacitors 63V working E12 series long axial wires
5mm Red Flashing LED .....c..ccoceiviiniiniiincnnnennn 25p or 10 for £2.25 ;21980220 Pf;éip-;gggpf to 10,000 pf - 4p. 12,000 pf 925
Watch/Calculator/Lighter etc Mercury Batteries Made by Lot Bl ,",Op.%“ _,",f‘,“:[w” a0p
Ray-O-VAC 10 mixed popular sizes ...........cceuui. £1.50, 50 for £5.00 ALUMINIUM ELECTROLYTICS (Mfda/Volts)
IN4004 or INAOO6 Diodes........cccoovveeevereeeeiveereinieesnnens s 300 for £650 1/50, 2.2/50, 4.7/50, 10/25, 10/50 sp
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers, 22/16, 22/25, 22/50, 47/16, 47/25, 47/50 6p
35p/36p/40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34 100/16, 100/25 7p: 100/50 12p; 100/100 14p
Plessey SL403 3 Watt amp, From Bankrupt source, hence sold fﬁg{,}g:%g??&%,ggoé%%;;8{1%7,2?5 ;:,g
aS UNLESTEA......coerrerrerereree e seeeaene 4 for 60p or 10 for £1.20p g : .MI;MI“ Mtds/Volts)
smm LED, clear, lighting hyperbright (600mcd), red up to 200 T Ty e e 14p
times brighter (gives beam of light) .......... 25p, 100/£20, 1000/£150 2.2/35,4.7/25,4.7/35,6.8/16 15p; 10/16, 22/6 20p
Multard 5mm LED, 40 red, 30 green, 30 yellow = 100 mixed ....... £7 33/10,47/8, 22/16 30p; 47/10 35p; 47/16 60p; 47/35 80p
‘HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc) DIODES (piv/amps)

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OAI1.......... 6p

- A . 100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A STM1 5p. 100/1A bridge...... .25
Modern silver/black/aluminium, etc knobs 50 mixed, £6 (sent as 400/1A 1N4004 53. 1250/1A BY127 10%. 30/45mA 0A90%p. 30/15A Vs ...ag
10 sets of 4 + 5 sets of 2 — 15 different type/sizes). Zener diodes t;:24 Sgries 3\;3 u’)’ gagv 400 MW - 8p. TWatt ..ccoocoocoocrnrrinnnrrrinirs o 1§p
Battery snaps for PP3-6p for 12p

SEND PAYMENT PLUS 18p SAE L.E.D's 3mm. & Sm.m. Red. Green, Yellow-10p. Grommets 3mm - 1'p, 5Smm ..... 2p

Postal orders/cash — prompt dispatch. Red. flashing L.E.D.'s require 5V supply only 30p

Mains indicator neons with 220K resistor 10p
20mm fuses 100mA to 5A Q/blow 5p. A/surge 8p. Holders pc or chassis.. .
High speed pc drills 0.8, 1.0, 1.3, 1.5, 2.0m - 25p. Machines 12Vdc .........
HELPING HANDS 6 ball joints and 2 croc clips to hoid awkward jobs.
AA/HP7 Nicad rechargeable cells 80p each. Universal charger unit... .
Glass reed switches wih single pole make contacts - 8p. Magnets...................
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free.

THE CR SUPPLY CO
127 Chesterfield Rd,
Sheffield S8 ORN

Return posting
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MORE NEWS, MORE FEATURES, MORE FUN, MORE STYLE
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BEYOND THE TRIODE

Vaive amplifier

As discussed previously, avalve isable
to amplify as a resuit of the fact that the
voltage on the control grid regulates the
electron flow between cathode and
anode, and consequently causes a large
voltage swing to occur at the anode. The
valve amplifier is therefore one of the
most important devices in electrical
engineering. It has made possible radio
as we know it today, the long distance
telephone, talking pictures, television,
public address systems, guided missiles,
radar, etc. Asurprisingly large part of the
technology in the 1960s and 1970s was
built around the fact that a valve is
capable of acting as an amplifier up to
very high frequencies.

properties. One approach is to describe
amplifiers according to the nature of the
load impedance. This leads to such terms
as tuned, untuned, resistive coupled and
transformer coupled amplifiers. Another
basis of classification is according to the
frequency to be amplified. Thus, an audio
amplifier is suitable for frequencies that
are audible to the ear, while a video
amplifier is designed to handle frequen-
cies such as those in a TV signal.
Amplifiers are also sub-divided into
voltages and power amplifiers, accor-
ding to whether the object is to produce
as much voltage or as much power as
possible to the load impedance. To
understand why it is necessary to
distinguish between these objectives,
consider the problem of obtaining a

Amplifiers are classified in ways large quantity of power from a signal
descriptive of their character and voltage thatis so small as to require more
Anode /—
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Flg 7 A valve operating as a class B amplifier

Point at which grid
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amplification than can be obtained from
a single valve amplifier. Under such
circumstances, it is customary to use a
number of amplifiers in cascade, so that
each one amplifies the output of the
preceding valve and delivers its output
to another for additional amplification. In
arranging such an amplifier, the best
results are obtained by making all the
amplifying valves, except the last one,
operate as voltage amplifiers, while the
last valve functions as a power amplifier.
The power valve then has the maximum
possible signal voitage applied to its
control grid and is therefore able to
deliver the greatest amount of power.

Amplifiers are also designated as class
A, class AB, class B, class C or linear
amplifiers, according to the operating
grid voltage bias applied to the control
grid.

Class A amplifiers

The fixed voltage bias applied to the
control grid of the valve amplifier
determines the operating point from
which the signal applied to the control
grid varies. From the characteristic
curve shown in Figure 6 it will be seen
that the anode voltage against anode
current characteristic curve is not a
perfect straight line, but is curved
towards the cut off point, with an
additional curve at the top due to
saturation. If an amplifier is to be
designed so that it will faithfully repro-
duce the character of the input signal,
the operating point on the curve must be
set in the centre of the straight line
portion. Furthermore, the amplitude of
the input signal must be such that the
peaks do not exceed the straight line
portion of the characteristic curve.

If the input signal is permitted to go too
far negative, the negative half cycle of
the anode current will not be the same as
the positive half cycle. In other words,
the output waveform will no longer
resemble the shape of the input wave-
form, and therefore the output waveform
will become distorted.

The fundamental property of a class A
amplifier is that the control grid voltage
must not advance beyond the point of
zero volts, otherwise the control grid will
become positive and grid current will
flow. This will lower the inputimpedance
of the valve so that additional power will
be required to achieve the same voltage
swing on the anode. Class A amplifiers
are designed such thatgrid currentis not
drawn. The control grid is never permit-
ted to become positive.

Class A amplifiers do not operate at
optimum efficiency due to the high
quiescent anode current that flows
without a signal applied to the control
grid. Class A amplifiers produce very
little distortion.
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Class AB amplifiers

Inthe class AB amplifier, the fixed grid
bias is made higher than would be the
case for a class A amplifier. The
quiescent current is thereby reduced
and higher values of anode voltage can
be used without exceeding the rated
anode dissipation of the valve. This
results in high efficiency and greater
output power.

Class AB amplifiers are sub-divided
into class AB, and AB, . There is no flow
of grid current in a class AB, ampilifier.
The peak signal voltage applied to the
control grid will not exceed the negative
grid bias voltage. In a class AB, amplifier
the grid signal is greater than the static
bias voltage on the signal peaks, and
consequently the grid becomes positive
and grid current will flow.

It is normal to operate class AB
amplifiers in push-pull if distortion of the
output signal is to be avoided. Class AB,
will produce a greater output power for a
given pair of valves than will class AB, .
As the grid of a class AB, amplifier draws
grid current, this will mean that a power
driver stage will have to be employed.

Class B amplifiers

In a class B amplifier, the bias voltage
is advanced to the point where only very
little anode current flows. This point is
called the cut off point. Figure 7 shows
the characteristic curve and the operat-
ing voltages and currents for a valve
amplifier operated at class B. It will be
noted that only the positive swing of the
signal applied to the control grid will be
amplified. In the absence of a signal the
anode current will be practically zero.
Therefore the efficiency of this class of
amplifier will in theory be 100 per cent.

The power outputis proportional to the
square of the grid excitation voltage. In
an RF amplifier the output power is
supplied to a tuned circuit only on

aiternate half cycles. The flywheel effect-

of the tuned circuit will supply the
missing half cycle, and the complete
waveform will therefore be reproduced
across the output tuned circuit.

Class B amplifiers can also be used
efficiently in push-pull. |f the control
grids of the two valves operating in push-
pull are fed with signal voltages which
are one hundred and eighty degrees out
of phase, ie one grid swings in a positive
direction as the other swings in a
negative direction, the two valves will
alternate supply current to the load.
Therefore, each valve will operate on
one half cycle of the input signal, so that
the complete input waveform is repro-
duced in the common anode load.

Since the anode current is small when
no signal is applied to the control grid,
the efficiency of the amplifier is con-
siderably higher than a class A amplifier.

There is a much higher steady value of
anode current flow in a class A amplifier,
regardiess of whether or not a signal is
present. The average anode dissipation
is therefore larger than in a class B
amplifier of the same power output
capability. The anode current will rise to
a high peak value on input swings in a
class B amplifier. The demands upon the
power supply will be severe. The power
supply for a class B amplifier must have
the ability to provide good voltage
regulation.

Class C ampilifiers

The class C amplifier differs from the
others in that the bias voltage is
increased to a point well beyond cut off,
as shown in Figure 8. When a valve is
biased to cut off as in a class B amplifier,
itdraws anode current for a half cycle, or
for one hundred and eighty degrees. As
this point of operation is carried beyond
cut off when the grid bias becomes more
negative, the angle of anode current flow
decreases.

Under normal conditions the optimum
value of class C amplifier operation is
approximately one hundred and twenty
degrees. The anode current is at zero
during the first thirty degrees of the
incoming waveform because the grid
voltage is still approaching cut off. From
thirty to ninety degrees, the grid voltage
will have advanced beyond cut off and
swings to a maximum in a region which
allows anode current to flow. From
ninety to one hundred and fifty degrees,
the grid voltage returns to cut off, and the
anode current decreases to zero. From
one hundred and fifty to one hundred

by Roger Alban

flows since the grid voitage is then
beyond cut off.

The anode current in a class C
amplifier flows in pulses of high ampli-
tude, but of short duration. Efficiencies
up to seventy-five per cent are realised
under these operating conditions. it is
possible to convert nearly all the anode
input power into RF output power by
increasing the anode voltage and bias
voltage. The RF anode current is
proportional to the anode voltage, hence
the power output is proportional to the
square of the anode voltage.

Amplifier configuration

Most valve circuits are designed with
the cathode connected to ground, that is
if a cathode bias resistor is used then it
will be shunted with a capacitance
whose reactance will be low at the
operating frequencies of the amplifier.

If a triode valve is used at high
frequencies, then something must be
done about the inter-electrode capaci-
tance between anode and cathode. If the
grid is earthed instead of the cathode,
such that the grid acts as an RF screen
between cathode and anode, the input
impedance of the grounded grid ampli-
fier is normally low, of the order of 100
ohms, and therefore a large input power
will be required.

The valve amplifier may also be
connected with the anode as regards RF
at earth potential. The anode, although
connected to the high tension supply,
will be decoupled to earth through a low
value reactance capacitor. This type of
circuit is better known as a cathode
fotlower.

and eighty degrees, no anode current To be continued
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1. IC-2E. 2 metre FM
Handportable.

1.5 watts with standard nicad
pack. Thumbwheel frequency
entry.

2. IC-MICRO 2E. 2 metre
FM Handportable.

1.5 watts with standard pack.
2.5 watts possible. Toggle
switch frequency entry, LCD
display, 10 memoties.

3. I1C-02E. 2 metre FM
Handportable.

2.5 watts with standard nicad
pack, 5 watts from 13.8 volts
DC. LCD display. keypad

frequency entry, 10 memories,

scannng.

4, IC-28E. 2 metre FM
Mobile

25 watts, 21 memories,
scanning.

5. IC-27E. 2 metre FM
Mobile.

25 watts, 9 memories,
scanning.

6. IC-290D. 2 metre
Multimode mobile.
25 watts, S memories,
scanning.

7. 1C-275E. 2 metre Base
station.

Multimode operation, 25 watts
power output. New DDS
system, 99 memories, high

sensitivity and dynamic range
Ideal for PACKET and

AMTOR I
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8. IC-271E. 2 metre Base
station.

Multimode, 10 or 25 watt
models. IC-271H 100 watt
model also available, 32
memories, scanmng.

9. IC-3200E. Dual-band
FM Mobile.

2 metre and 70 cm operation.
25 watt on both bands, 10
memories, scanning.

10. IC-SP3.
External base-station loud-
speaker. 8 ohms.

11. IC-1271E. 23 cm Base
station.

10 watt power output
1240MHz-1300MHz Multi-
mode operation, 32 memories,
scanning

12. IC-PS55. External
power supply.

Styled to match IC-735, 20 amp
rating

13. IC-135. HF
Transceiver.

Amateur bands 160-10 metres,
general coverage receiver
from 100 kHz to 30 MHz CW
SSB/AM/FM modes. 100 watt
power output, 12 memories

14. IC-AT150. Automatic
antenna tuner.

Styled to match IC-735.

100 watt power rating

15. IC-GCS. Station world
clock.
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16. IC-ARH2a. HF Mobile
antenna tuner.

IC-AH2b mobile whip and
mount also avallable. Fully
automatic when used with
1C-735 HF transceiver

17. IC-505. 6 metre
Portable or Base station.
50-54 MHz, CW'SSB/FM
(optional), 10 watt power
output from 13.8 volts.

18. IC-551. 6 metre Base
Station.

50-54 MHz, CW/SSB/FM
(optional), 10 watt power
output. A.C. mains PSU
standard. IC-551D 80 watt
model also available

+



Messional Friend.

2]. IC-4E. 70 cm. FM RTTY/FM (optional). Direct from 100 kHz to 30 MHz. CW/

¢ Handportable. frequency entry. 32 memories,  SSB/AM/RTTY/FM modes.
' ? 25wattswithstandardnicad  Scanning. Remote control 100 watt power output,
¢ pack Thumbwheel frequency option. 12 volt DC. option. 32 memories.
J  enuy. 28. IC-AT100. Automatic  30. IC-2KL. HF 500 watt
Z 22. IC-48E. 70 cm. FM antenna tuner. Linear amplifer.
Mobile. 100 watt power rating. Also Automatic band switching with
25 watt, 21 memories, available 15 IC-AT500 with 500  ICOM HF transceivers. 2KLPS
scanning. watt rating. Autoband power supply 1s required.
S e I I I 53, 1CATE switching with ICOM HF Solid state broadband tuning.
. IC- .10cm.FM transceivers.
4 3 Mobile. 31. IC-2KLPS. AC. Power
25 watt, 9 memories %’2&{5(:-315\713 HF ;npply. S
canning. . or use wi -2KL.
LIMITED Sl Amateur bands 160-10 metres.  Regulated voltage of 40 volts
2et, Herne Bay, 24. IC-490E. 70 cm. Multi- General coverage receiver DC. and metered current of 25
(0227)363859. mode Mobile. amps.
19 ])20 10 watt power output. 1
5 memories scanninc 32. IC-R7000. VHF/UHF
22 Continuous coverage
i z; ok 25. IC-PS30. System receiver.
> = power supply. 25 MHz-2000 MHz. FMYAM/
" " 2 25 amp. rating fuly protected SSB modes. Direct frequency
Up to 4 ICOM units may be entry. 99 memories, scanning,

31 32

19. IC-12E. 23 cm. FM
Handportable.

1260-1300 MHz, 1 watt with
standard nicad pack Keypad
frequency entry, LCD display
10 memories, scanning.

connected

26. IC-471E. 70 cm. Base
station.

Multimode, 25 watts power
output. IC-471H 75 watt model
also available. 32 memories,
scanning

21. IC-R71E. HF Base
Receiver.
100 kHz-30 MHz CW/SSB/AM,

»

remote control option.

20. IC-04E. 70 cm. FM

Handportable.

2.5 watts with standard nicad

pack, § watts possible :

Keypad frequency entry, LCD 4
display, 10 memones,
scanning.

.........




CAT

INTERFACE

The final instalment of R A
Pentfold’s article on how to obtain a
computer-aided transceiver

Construction

Asuitable printed circuitdesign for the
interface is provided in Figure 3. There
are few components to contend with, and
there is little difficulty in constructing
the board. Note, though, that IC1 and IC2
are both CMOS devices and require the
normal anti-static handling precautions
tobe observed. Particular care is needed
with IC1 which is not amongst the
cheapest of integrated circuits. An

integrated circuit holder should cer-
tainly be used for this device, and it will
probably be necessary to bend the pins
inwards slightly before it will fit into the
holder.

Be careful not to buckie any pins under
the device when pushing it into place.
Crystal X1 must be a wire-ended type so
that it can be mounted directly onto the
board. The specified frequency of
2.4576MHz might seem to be a rather odd

ouUTPUT
GND. —

8l -

o——1—>rB0

one, but this is a standard frequency
which is readily available.

The case

The prototype is housed in a plastic
case having approximate outside dimen-
sions of 150 by 80 by 50 millimetres, and
any case of about this size should suffice.
Probably the best way of coupling the
outputsignal to the receiveristomounta
six-way DIN socket on the case and
connect the appropriate two pins on the
board to the socket. A six-way DIN to six-
way DIN lead is then used to connect the
interface to the CAT input of the
receiver. The manual for the receiver
gives full details of the CAT interface
connections, and in this case it is only
pins 1(ground) and 3 (serial input or 'SI’)
that are used.

Connection to the computer is via an
eleven-way ribbon cable fitted with a
suitable connector. This is a 2 by 12-way
0.156 inch edge connector in the case of
the Commodore computers and a 20-way
IDC socket for the BBC Model B
computer (and the Master 128, etc).
Connection details for the Commodore
and BBC computers are shown in Figure
4. The ribbon cable can be up to a couple
of metres long if necessary. An exit slit
for the cable must be filed in the case.

In use
The interface should be connected to
the computer prior to switching iton and

@——F— > -GV

o—1—»>r87
o————» P8BS
o—1—>rus
o——4—> PB4 TO
o——+—» o3
o———» o2

Fig 3 The printed
circuit design
USER
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it shduld then function entirely normally.
If it does not, switch off at once and
recheck all the wiring.

Each computer requires a simple
setting up procedure before it will
transmit data written to the user port. In
the case of the BBC computer a value of
255 must be written to the data direction
register at address &FE62 in order to set
the user port lines as outputs, and then a
value of 160 must be written to the
peripheral control register at address
&FESC to set CB2 to the correct output
mode.

Data is then written to the user port at
address &FE60. The VIC-20 has the same
device to provide the user port (a 6522
VIA), but the relevant addresses are
37138, 37148 and 37136 respectively. With
the Commodore 64 a value of 255 is
written to the data direction register at
address 56579 to set the user portlines as
outputs. PC2 has the right operating
mode and does not need any setting up
procedure. Data for the interface is
written to address 56577.

Dummy bytes

The receiver is controlled by transmit-
ting groups of five bits, with the first four
carrying data and the last one specifying
the instruction (change frequency,
change mode, etc). in most groups the
first three bytes are ‘dummy’ bytes which
do not carry any data that is used, but
they must still be transmitted as the
receiver always expects to receive five
bit groups.

Full details of all the codes aregivenin
the receiver’'s manual. As an initial test
try sending the ‘Activate CAT' command,
which requires three dummy bytes
followed by 0 and 0. Note that the CAT
interface is not operative until this
command is sent and that manual control
of the receiver is not possible once the
CAT interface has been turned on.
Manual control can be regained by
sending the ‘Deactivate CAT' command,
or by switching off the receiver and
removing the back-up batteries.

For the BBC computer the set up and
activation commands are as follows:

?7&FE62 = 255

?&FE6C = 160

?7&FE60 = 0

?7&FE60 = 0

7&FE60 = 0

?7&FE60 = 0

?&FE60 = 0

To regain manual control of the

receiver the deactivate code group must
be sent, and this requires three dummy
bytes followed by values of 128 and 0.
With the BBC this would be achieved
using the commands:

(a
+5vV

Pttt

PB1 PB3

PBe pBe

(b

+5v

1
bt

v PB1 PB3

pPBo pBe

ov (c

|

PB4

PB4

)

pPce

l
P11

PBS PB7
PB6

)

P

PBS PB7

pPBé6 cBe

) +5V

|

OO0OO0OO0OO0OO0OOOO0OO

O O0OO0OO0OO0OO0OO0OO0OO0ODO

_l}_..

L]

Fig 4 Connection details for (a) the CBM64,

pB2

L1

PBO
(b) the Vic-20 and (c) the BBC mode! B

+5v
ne Tr3
a7k ; . BC547
Busy O VA s
TiLIN
Gnd.O 2 n . 4 O Pot X
Fig 8 The circuit
?&FE60 =128 most significant digit by 16 and then
?&FE60 = 0 adding itto the least significant digit. For

Most of the control codes are quite
straightforward and require  no
amplification here. The exception is the
frequency selection instruction, which
requires the digits of the frequency to be
sent in BCD form. In other words, each
byte provides two digits of the fre-
quency, but with the least significant
nibble giving the least significant digit
and the most significant nibble providing
the most significant digit. In practice,
this means that the value sent to the
receiver is calculated by multiplying the

instance, the digits 35 would be sent as
thedecimal value 53 (3 x 16 =48,48 + 5=
53).

Software

There is plenty of scope for writing
CAT software to suit individual require-
ments, butitis probably best to start with
something fairly simple to help familia-
rise yourself with the system. An impor-
tant point to bear in mind is that the
software must always switch back to
manual controt of the receiver before it
is exited.

?&FE60 = 0

?&FE60 = 0

?&FE60 = 0
JUNE 1987
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Otherwise the receiver is left in an
unusable state (except in the unlikely
event that it will only ever be used under
external computer control).

The accompanying demonstration
program is for the BBC Model B series,
and it provides a basic timetable func-
tion. It is largely seif-explanatory in use,
but note that the DATA statements at the
end of the program are for demonstra-
tion purposes only. The DATA state-
ments provide the timetable, and they
provide the switch on time, the switch off
time, the frequency and the operating
mode.

The format is for a ‘1’ to start with,
followed by the time in hours/
minutes/seconds format (including lead-
ingzeros). Then the frequency isgivenin
kilohertz, followed by two zeros.

Good resolution
The CAT system can actually handle
frequencies to a resolution of 25kHz, but

and aresotution of 1kHz will be adequate
for most purposes. However, it would
probably not be difficult to implement
the two dummy digits so as to give 25kHz
resolution if desired. The operating
mode is given in the three letter
abbreviations used by Yaesu to describe
them (AMW for amplitude modulation
wide, for example). The last statement
must always contain '0,0,0,0,0' which
indicates to the computer that this is the
end of the sequence.

A waming

When writing your own controlling
software, bear in mind that the receiver
sometimes takes a short while to process
data and pauses between groups of data
are sometimes required. Also, with the
BBC machines it is sometimes possible
to write data to the interface slightly
faster than it can be transmitted, even
when using Basic. If necessary, delay
loops must be used to slowdown the flow

the full resolution has not been of data to a rate that the interface can
implemented on the program as it stands  handle.

Pin number Low High

35 Parity enabled Parity disabled

36 1 stop bit 2 stop bits

37 (pin 38 low) 5 data bits 7 data bits

37 (pin 38 high) 6 data bits 8 data bits

39 Odd parity Even parity

format

The table above illustrates the system whereby pins 35 to 39 are used to program the required word

2.4576MHz crystal, HC-33U base
Printed circuit board

Plastic case about 150 x 80 x 50mm
Wire, solder, etc

PARTS LIST
Resistors (all Vs watt 5% carbon)
R1 47k
R2 1k
R3 1™
R4 2k2
R5 LY
Capacitors
C1 10uF 25V radial elect
Cc2 4n7 miniature polyester
C3 100pF ceramic plate
C4 100pF ceramic plate
C5 1001 F 10V radial elect
Semiconductors
IC1 6402 UART
1C2 4024BE
IC3 74L514
IC4 TIL111 opto-isolator
T BC547
Tr2 BC547
D1 1N4148
Miscellaneous

40 pin DIL IC holder and two 14 pin DIL IC holders

Ribbon cable, computer connector, two six-way DIN plugs and screened lead

Feedback

In some applicationsitis useful tohave
feedback from the receiver to the
computer. For example, the receiver
could be tuned in sequence to several
channels in search of one that provides a
reasonably strong and stable signal. This
is only possible if the controlling
computer has some means of determin-
ing the strength of received signals. The
FRGS8800's CAT interface makes provi-
sion for this in the form of an outputat pin
5, which is a varying voltage that is
derived from the S-meter circuit.

This can be read by the computerviaan
opto-isolator and a digital to analogue
converter, but the outputseemstobeata
high impedance and only a low drive
current can be extracted without
having an adverse effect on the S-meter
circuit.

Encouraging results

On trying out the circuit of Figure 5§
with a Commodore 64 computer (the
same method should work equally well
with the VIC-20 computer) encouraging
results were obtained. The outputisread
by connecting it to one of the games
paddle inputs on the joystick port. This
input normally reads the variable resist-
ance of the potentiometer in the paddle,
but in this case it reads the varying
resistance through Tr3 as it is biased
more or less hard by the S-meter signal
from the CAT interface. For operation
with: one of the BBC computer’s ana-
logue inputs the collector of Tr3 would
need to be connected to the 1V8 voltage
reference pin via a high value load
resistor, since the analogue inputs of the
BBC machine respond to voltage and not
resistance.

This gives only a rather rough and
ready system of monitoring the strength
of received signals, but with a little
experimentation it should give useful
results that would greatly expand the
scope of the system.

If you missed
the first part of
R A Penfold’s
article, back
issues are
available for
£1.35 using the
form on
page 52.
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Demonstration program
1@ REM CAT Program for FRG-8800 860
20 REM BBC model B. JWP 2/87 70 ;;gg;gg“ZB
30 ?%FE6C=160 o0
40 2%FE62=255 890
58 DIM send(S) 500
60 MODE 7 DEF PROCpower down
=1 . . 910 send(4)=255
= PROC::r;.n°‘ 920 send(5)=128
9@ QUIT=FALSE: RFLAG=FALSE Zf: ENDPROC
108 vDU23,1,0;0;0;0; 959
LIONREREST) 96@ DEF PROC tifreqs)
120 PRINTTAB(12,13) “Searching..." Sl
130 now$=FNt i me 970 length=LEN(freqs)
140 READ flag,starts,ends,freqs,modes 2R freqt=STRINGS (3-length, "8") +freqs
158 IF flaged RESTORE ' ’ 99@ send (4)=FNBCD (LEFT$ (freqs,2))
100@ send (3) =FNBCD (MID$ (freqs,3,2))
160  IF starts<=now$ AND i =
178 PROCKey nows<=ends PROCreceive 181@ send(2)=FNBCD (MID$ (freqs,5,2))
180  UNTIL QUIT :gg: send (1) =FNBCD( (MID$ (freqs, 7, 1)+"@"))
send(1l)=send(1)+1
;:: zgggz:::’d°"" 1048 send (5)=1
210 PROCend_CAT ::zg Al i
220 PROCsend 1870
23@ VDuZ23,1,1;0;0;0;
240 CLS:END i:g: 2;; PROCscreen
250
oio 119@ PRINTTAB(12,2)CHRS (131) ;CHR$ (141) ; "CAT TIMET
27@ DEF FNBCD(DECS) Gl
28@ BCD=VAL (RIGHT$(DECS, 1)) +16#VAL (LEFT$ (DECS, 1) ABLEe TINTTAB(12,3)CHRS (131);CHRS (141) 3 "CAT TINET
290 =BCD 1120 PRINTTAB(S,7)CHR$ (131);"Time Now:"
= 1130 PRINTTAB(S,11)CHR$ (131); "Current status®
310 DEF PROCset clock 1148 PRINTTAB(S, 19)CHR$ (131); "CONTROL KEYS:-"
320 PRINT "Please enter the time" "in 24-hour fo 1150 PRINTTAB(@,20)CHR$(131);"M — temporary manua
rem." 1 control" ‘CHR$(131);"A - return to auto control”’
338 INPUT “Hours”,hours CHR$(131)3"Q - quit program"
340 INPUT "Minutes®,mins 116@ ENDPROC
35@ INPUT "Seconds",secs i:;:
360 TIME=((hours#*#6@+mins) *60+
378 CLS secs)x100 119@ DEF PROCkey
380 ENDPROC 1200 k$=INKEY$(1)
S50 1210 IF k$="M" OR k$="m" PROCmanual
o0 igig éF k$="Q" OR k$="q" THEN QUIT=TRUE
41@ DEF FNtime NDPROC
420 sec=(TIME DIV 10@) MOD 6@ 1230
430 min=(TIME DIV 600@) MOD 6@ 1250
440 hour=(TIME DIV 360000) MOD 24 e
450 secs=STR$(sec):IF LEN(secs$)=1 secs$="@"+secs = A
468 min$=STR$ (min):IF LEN(mins)=1 min$="@"+mins el el
470 hour$=STR$ (hour): IF LEN(hour$)=1 hour$="0"+h 12a0 ::;g;i“a“z"3’""3"“31"' !
ours
480 times=hours$+":"+mins+"; "+secs 1310 nows=FNt ime
490 PRINTTAB(12,9)times 1328 UNTIL INKEV-66 OR INKEY-17
S00 =times 1330 k$=INKEYS ()
Sie 1340 IF k$="A" OR k$="a" AND RFLAG THEN PROCauto
520 1350 ENDPROC
530 DEF PROCreceive 1360
540 RFLAG=TRUE 1370
550 PROCauto 1380 DEF PROCmode
568 REPEAT 1390 IF modes="AMW" send(4)=0
570 PROCkey 1400 IF modes$="AMN" send(4)=8
588 UNTIL FNtime>ends OR QUIT 1410 IF mode$="LSB" send(4)=1
590 RFLAG=FALSE 1420 IF modes="USB" send(4)=2
60@ PROCend_CAT 1430 IF mode$="CWW" send(4)=3
610 PROCsend 1440 IF mode$="CWN" send(4)=11
620 ENDPROC 1450 IF modes$="FMW" send(4)=4
&30 1460 IF modes$="FMN"” send(4)=12
540 1470 IF modes$="" send(4)=0
650 DEF PROCsend 1480 send(S)=128
668 FOR V=1 TO 5 1490 ENDPROC
670  PLFE&@=send (V) 1500
680  NEXT Vv 1510
698 ENDPROC 1520 DEF PROCauto
700 1538 PRINTTAB(12,13)"Receiving..." .
710 1540 PROCinit_CAT
720 DEF PROCinit_CAT 1550 PROCsend
730 send(4)=0 1568 PROCpowerup
740 send(5)=0 157@ PROCsend 0
75@ ENDPROC 1580 FOR D=1 TO S@@:NEXT D
760 1590 PROCconvert (freqs)
770 1600 PROCsend
780 DEF PROCend_CAT 161@ FOR D=1 TO 200:NEXT D
790 send(4)=128 1628 PROCmode
800 send(5)=@ 1630 PROCsend
810 ENDPROC 1640 ENDPROC
820 0 1658 DATA 1,01:01:00,01:02:00, 1425400, LSB
830 1668 DATA 1,01:02:30,01:04:00, 263500, AMW
840 DEF PROCpowerup 1670 DATA 0,0,0,0,0
850 send(4)=254
==
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LE0-A PACHAGE

ENA is an acronym for Linear Electro-

nic Network Analysis, so the name
serves as a good description of what this
package can do for you. It is a recently
introduced computer aided design
(CAD) package for the BBC series of
home/business/school computers. The
software will run on the standard BBC as
well as the more advanced Master
version; a floppy disc unit is assumed to
be available and is essential to allow
LENA to load in modules of software as
they are required. It is distributed by
Business Information Software Systems
of West Drayton.

As more and more people become
interested in electronics so the demand
has increased for software tools that
allow designs of an electronic circuit to
be tested without the designer having to
actually build the circuit. In some ways
this package - and others like it — are an
electronic hobbyist's dream come true,
You can sitdown and sketch out adesign
on paper and with some time spent with
LENA you can test out your design. No
solder, no fuss. If it does not work, at
least you have not wasted any hardware!

Gefting started

As is often said, the proof of the
pudding isin the eating. So, letus design
a simple circuit. First, we need to draft it
out on paper. Figure 1 shows a simple,
passive circuit. It is driven by a current
source, has two resistors, one inductor
and a capacitor. The numbers which are
placed beside parts of the circuit are the
node numbers. A node number is just a
convenient way of allowing LENA to
know which components are connected
at any given point - if you were actually
building the circuit, a node would
correspond to a single bit of copperon a
printed circuit board. All components
whichwould connectto that bitof copper
are said to either start or end on that
node.

Totell LENA what the circuit looks like, |

we have to type in the list of components
in the circuit. LENA gives us anumbered

A review of this computer-
aided design package
by James Dick

components, puts them up for display.
We tell LENA the type of device (eg L for
inductor), the start and end node
numbers (eg 1 and 0 for the left-most
resistor or 2 and 0 for the inductor), and
the value of the component (1.0E-2 for a
10mH coil). Once all the components
have been entered, LENA then allows us
to request which type of analysis we wish
to have done on the circuit.

LENA will calculate the voltage
between two points, the voltage gain, the
trans-impedance and the trans-admitt-
ance of sections of our circuit. It then
plots on the screen how our chosen
parameter varies with frequency. The
user may specify the start and end
frequencies over which the analysis will
be done, how many spot frequencies
within that range are to be used in the
calculation and also how the y-axis is to
be scaled (choice of linear or logarithmic
scale in dB). The graph is drawn very
clearly and, for instance, might show the
voltage gain in dB of a simple circuit as
well as the phase shift which the circuit
imposes on the signals passing thoughiit.
If you need more accurate information,
the package allows you to position a
cursor at a frequency chosen and then
read off the gain and phase at that
frequency.

All this information is very useful for
the vast majority of circuits and partic-
ularlysoin designing filters or amplifiers
which have to have a known frequency
response.

If you have an Epson FX series printer
or one which is compatible with the FX
control codes, LENA will allow you to plot
out the frequency response. !f an FX
compatible printer is not available then
you can still get hard copy of the circuitin
the form of a component list with values

The full range

Quite alargerange of components may
be used with LENA. The simple passive
devices are all there - resistors, capaci-
tors and inductors. Power sources may
be current sources or voltage controlled
current sources. Transformers are also
available. When it comes to active
devices, only three are available. These
are the bipolar junction transistor, the
field-effect transistor, and the fre-
quency-compensated operational ampli-
fier.

You can make up a library of devices
simply by responding to options given in
the menus used by LENA to guide you
through the operation of the package.
This is very useful for active devices
because you can store away different
types of transistor and call them up as
you need them to make your circuit.
When you create any of the active
devices described above, LENA will
prompt you for the characteristics of the
device. For example, you need to know
gfs, Cgs, Cgd, Cds foraFET device. Once
the device has been specified, LENA,
according to the manual, should store it
away on disc for future use,

The parameters required for FETs and
op-amps are simple enough to find from
the data given in the catalogues of most
suppliers, However, the data required to
specifyabipolartransistoris alittie more
detailed and you might need a datasheet
from a manufacturer. The documenta-
tion supplied does explain what is
necessary with sufficient care that users
should not be unaware of the problem or
what they need to do to solve it.

Appraisal

There is no doubt that a CAD package
is a very useful tool for any designer, and
LENAis no exception. intending users of
any CAD system -whetheritis LENAora
simple word processor - should realise
that it will allow them to quickly refine
their original ideas into a finished
product. Of course, just as a word
processor will not turn you into a best-

list on the screen and, as we type in the and start/end nodes, etc. selling author, so LENA will not
? c ? om (Vg- Vs)
1 J"L ! Gate © ¥ { Drain
Cgd

Current - a2 L :

source @ TC" Cd‘

Numbers refer to nodes & Seurca @ ) =SS8eurge

Fig 1 Example circuit layout Fig 2 FET model used by LENA
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metamorphose you into a gifted desig-
ner. Thisis not the fault of LENA! But you
do need to have a good idea of how a
circuit design should be tackled before
sitting down with a CAD package.

While designing a one-off circuit might
take an experienced designer about as
long to do by hand as it would do to type
in the circuit description, if the circuit
has to be changed or tuned to a new
application then a CAD system will allow
those changes to be quickly checked.

It will also allow the designer to find
out how sensitive the circuit is to small
changes in component values which
might be caused by, say, temperature.

LENAis notwithout its faults, however.
The version that | was supplied with
would not allow me to create active
devices ~ attempts to do so resulted in a
disc access error.

Over a period of about two weeks |
tried to contact the suppliers but was
only confronted by an answering
machine regardless of when |
telephoned. This limited my ability to
thoroughly check out the package. But |
imagine that a solution wil be forthcom-
ing with the next release of the software.

There are some weaknesses in the
package, too. The number of active
components available is rather small -
there is no provision for diodes, Zener
diodes, unijunction transistors or SCRs. |
suppose that these are all non-linear
devices and LENA doesonly claimtobea
linear electronics analysis package.

For circuits where the designer might
be more interested in the response with
time rather than frequency, LENA does
not provide a facility for specifying the
input voltage to a circuit so that the
corresponding output response can be
found. This prevents testing the
response of, say, filters to a voltage step
or transient spike.

There is a rather small limit on the
circuit size which LENA can handle. A
maximum of 40 nodes is imposed -
although 100 branches (nearly analogous
to components) may be used. This is
obviously a limitation caused by the size
of the BBC micro and so should not be
regarded as a fault of LENA.

Device models

In order to allow the behaviour of
circuits with active devices to be
calculated, these devices, typically tran-
sistors, are described by a model which
is comprised of capacitances, resist-
ances and voltage-controlled current
sources. For example, the model used by
LENA for the FET is shown in Figure 2. It
shows the three internal capacitances
and the current source, which is control-
led by the voltage difference between
the gate and the source of the device.

A more accurate model is shown in

Figure 3. This time, a resistor is placed
across Cds and the current source. It is
rd, thedrainresistance, whichisintrinsic
to the FET. The drain terminal of the
deviceis, of course, usually connected to
one supply rail via Rd, the external drain
resistor. The voltage gain of the circuitis
a function of the characteristics of the
current source multiplied by the value of
the total drain resistance seen, ie rd in
parallel with Rd.

When Rd is small, ignoring rd does not
have any effect at low frequencies, butas
Rd is made bigger, the gain of the circuit
is limited by rd. So including rd is really
quite important for an accurate model.

Figures 4and §show similar models for
the bipolar transistor. In this case, the
difference is less noticeable.

User-relations

One of the most important areas for
any software writer to get right is that of
the user interface — both in terms of the
software and the documentation. LENA
does well on this score. The software is
easy to use with most of the activities
that anyone will want to do being
controlied from the series of menus
which guide you through the functions of
the package.

in an A5 format booklet. It is all easy to
read and understand with sufficient
examples to guide the inexperienced.
The layout is fairly logical, too. While it is
purely subjective, | felt that the manual
had been written by someone who did
understand what they were talking about
-both from the point of view of operating
the package and also the underlying
electronic theory. Needless to say, the
documentationisnotatreatise on howto
design circuits (nor should it be) butis a
sensible balance of background and
operating information.

The future

When the software arrived, it came
with brief details of LENA for MS-DOS
systems like the |BM PC. The distributors
say that the MS-DOS version will be
available in the near future. The features
of this new version include many of the
items mentioned above. Over 255 nodes
can be handled and step function and
groupdelay analysis have been added, to
name some of the improvements.
Equivalent circuit drawing is also named
as a new feature.

With the price of PC-compatible sys-
tems falling, | can see that MS-DOS
LENA will become as popular as the BBC

The documentation is well presented version can be expected to be.
Cgd
Gate O— {lr -I- -ODrain
c’. cc.
/ vd
omiVeg-Vs)
Source O— ‘e O Source

Fig 3 More accurate FET model!

Rpb e Che
Base O VAN l {} -0 Collector
Cbhe Rbe Omvb'.
Emittergp = -0 Emitter
Fig 4 Bipolar transistor model used by LENA
Vbe
A%
Rpb " Cobe
lnuo——-\/\/\/‘—l S :l[ 0 Collector
Cbe Rpe Veo gmVb'e
Emitter o— O Emitter

Fig 8 More accurate bipolar model
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'ONLY £29.95 OR £24.95 if purchased with ANY of our

, REDIFFUSION MARK 3, 20 COLOUR monitor. Fitted with standard 75 ohm

4 and 9600 baud SERIAL TTL ASCH OUTPUTY Less than hall pnce guarantee. Many other drives and spares in stock - call
v E

1000's OF
BARGAINS
FOR CALLEES

<The ORIGINAL FREE OF CHARGE dial UR datag

*base. Buy, browse or place YOUR OWN AD fore H H

+goods or services to sell. 1000's of stock items, ¢ Professnonal Busmess SyStem
spares and one off bargains Updated daily_ A cancelied export order and months of negotiation enabies us to ofter this professional
ON LINE NOW. CCITT, 8 bit word, no parity. PC.CPM system. recently on sale at OVER £1400, at a SCOOP price just over the cost of

.

.

: For 300 baud modems call01-679 1888 the two internal cisk dnves! Or less than the price of a dumb terminal!!
L]

.

L]

For 1200-75 baud modems call01-679 6183 Not a toy, the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR

B600000006060000000000080000000000C PC 2000 compnses a modern stylish three prece System with ALL the necessities for the

SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER. Used with

the THOUSANDS of proven, tested and avadable CPM software packages such as

WOSDSTAR, FAST, DBASE2 etc the PC2000 specification, at our prices, CANNOT
BE BEATEN"

Your monitor from its computer!! For

FREE only £29.98 it becomes a SUPERB
HIGH QUALITY » COLOUR » TV SET‘
The fabulous TELEBOX, an INVALUABLE MUST forthe owner of ’ . The central processor phinth contains the 84K, ZBOA processor, DUAL TEAC 5SF Y’
ANY video monitorwith acomposite nput, colour or monochrome. Double sided 40/80 track disk dnves (1Mb per drive). PSU, 4K of memory mapped screen RAM, disk controiler, RS232,
Made by a major UK Ca as a TOP QUALITY, stand alone UHF | CENTRONICSand system expansion ports, and ifthat's not enough areadyto plug intoSTANDARD 8" DRIVE portforupto FOUR
tuner and costing OVER £75 to manufacture, this opportunity to I 8" disk drives, either in double density or IBM format, The ultra shm 92 key. detachable keyboard features 32 user definable keys,
gnve your monitor a DUAL FUNCTION must not be missed! The numenc keypad and text editing keys, even its own integral microprocessor which allows the main Z80A todevote ALLts time to
ELEBOX consists of a compact, stylish two tone charcoal USER programs, eliminating “lost character’ problems found on other machines. The attractive, detachable 12" monitor combines
moulded case. containing ALL electronics tuner, power supply etc agreen, anti-glare etched screen with full swivel and tilt movement for maximum user comfort Supphied BRAND NEW with CPM

'r“";r'"i"‘g"yirﬁ'ggaiafgacga;ea.‘x‘v’“ég’&‘;ﬁﬁ' deséc.?‘efvf:gm::‘égi | 2.2, user manuals and full 90 day guarantee. Full data sheet and info on request PG 2000 Wordprocessor System
benefit to ALL the family!! Don't worry it your monitor doesn't have | PC2000 System PC2000 Business System with CPM  with CPM and TEC FP25 daisywheel -

with CPM Etc. and ‘Ready to Run' FAST Sales and
OST OVER £1400 Purchase ledger, supports up to

printer
9000 Accounts, VAT etc \) £7 99
her features include: Compact dimensions of only 15.75" w x COSTOVER €1700 ——
7.5 d x 35" h latest technology. BRITISH manutacture, fully

tuneable 7 channelpush buttontuner, Auto AGC circuit, SAW filter, ow only £499

LED status indicator, full tated 240v AC po! ly for total —_—

L S Bl heies T vt s s B i WMODEMS &
LIMITED QUANTITY — DON'T MISS THIS OF FER! ' :”RP‘”’ SP‘CI“S 0" Join the communications revolution with our super

range of DATA MODEMS. prices and specifications

) - |

video monitors. Supplied BRAND NEW with full instructions and 2 YEAR PR‘:T“ = VI‘WD‘ T‘ = TELEX | !éiasmg";gw-csa‘h?enzmgt;:dg'%tgums |

warranty. Post and packing £3.5U *When used with colour crt | PLESSEY VUTEL, ultra compact_unit, Shghtly larger | DACOM Dsurzas Multi slandoard 300-300, 1200-75
€2

coloun 8 MO'IOCHROME than_a telephone features A STANDARD DTMF [ 0 <F B o 2 Lo

sound- THE TELEBOX even has anintegral4 wattaudto amplifier
fordnving an external speaker, PLUS an auxiliary omgul forsuperp
&Jahty television sound via your headphones or HI Fi system etc.

[

TELEPHONE (tone dial} with 5 CRT monitor and
| ntegral modem etc for direct connection to PRESTEL gﬁﬁg‘;’; n%z:fkﬁ?réoséggodéﬂ" escTaar:m dmgadtea":nmg: '
g 1 £365.

MONITOR SPECIALS | over £600 ,Our price BRAND NEW AND BOXED 2t | pacom DSL2123GT The CREAM of the inteligent

‘SYSTEM ALPHA’ 14 COLOUR MULT! INPUT MONITOR DECCAFAX VP1 complete Professional PRESTEL | Modems auto dial auto call index Sicd

system this monitor has all the features to Suit your immediate and future | Numenc keypad. CPU, PSU etc Connects direct to

requirements. Two video inputs RGB and PAL Composite Videa allow direct | standard R B Solour monitor Many other features | S ANSDATA gg‘;i"f&‘ﬂgg‘%’w ler 300 Baud full

connection to BBC/1BM and most other makes of micro computers orf VCR'S | nclude Pninter output. Full keyboard input, Cassette Suplex anginate only, Re232 nteriace 249,00

connected to computer or VCR for supenor sound qualty. Many other features: | COST oniy £55.00

PIL tube, Matching BBC case colour, Major controls on front panel Separate | ACPHATANTEL. Very compact unit with integral FULL g;raRLTL%SrTESLc)Eld(:?gS!ruE"SDvﬁﬁ\%glt?'vvi‘l?gv%?f%i

Contrast and Brightness — even in RGB mode Separate Colour and audio | ALPHA NUMERIC keyboard Just add a domest ansg'a'ICRO o systom with RS232 interface |

M

3

VIEWDATA etc. Designed to sell to the EXECUTIVE at | U8, Rrolie ool ate
Made by the famous REDIFFUSION Co. for their own professional computer | system in shimine desk top unit containing Modem | g2 40y gB1212 V22 1200 baud FULL DtlgPL'EX
£465.00
including our very own TELEBOX An internal speaker and audio amp may be | port etc BRAND NEW with DATA A FRACTION OF
controls for Composite Video input, BNC plug for composite input 15 way ‘D' | recewer and you have a superb PRESTEL system and DEM 13A 300 baud unit only 2 high fits under f |

plug tor RGB 1nput. modular construction etc.ete via PRESTEL the cheapest TELEX service 1o be
This Must Be ONE OF THE YEAR'S BEST BUYS. PC USER found!! Many features CENTRONICS Printer output &hggﬁéﬁkz%;gd;yzn& batiy| Compact I el
Supplied BRAND NEW and BOXED complete with DATA and 80 day | Memory °'a"'"§ etc Supplied complete with data and . “einecrber end to PRESTEL, TELECOM GOLD
?uaram‘ee ONLY £149.00 as above OR I1BM PC version £165.00 DIY mod for BGB or Composite video outputs AS 'MSICRONET A €39.95 +pp £6 50
§ Day'D skt £1.00 BNC skt 75p BBC interface cable £5.50 NEW only €125.00 MODEM 20-2 1200-75 baud Same 5 20_19 but for
DECCA 8016 COLOUR monitor. RGB input. Post and packing on all'PRESTEL units £8 50 computer end £65.00 +pp £6.50

DATEL 2412. Made by SE Labs for BT this two part
unit 15 for synchronous data hnks at 1200 or 2400
bauo using 2780/3780 protocol etc. Many features
incluge 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

Little or hardly used manufacturers surpius enables us to ofter this special
ggnvgged DE C'A RGB Colour Video TV Monitor at ads%oe(v)low price o ”only EX-J'TOCA' '”7‘0" TFD CIRCWTJ'
9. a price for a colour manitor as yet unheard of! Our own interface. |
sa'elé modification and special 16 high defimition PIL tube, coupled with the g} %‘(‘) 210?2“?:18 RA,",V'sﬁ fog £11 0421 1‘:62 85
DECCA 80 series TV chassis give 80 column detinition and quality found onty | =0 2 .00 2114 €250 21 0
on monttors costing 3 TIMES OUR PRICE. The quality for the price has to be 6116 £2.50 EPROMS 2716 €450 2732 £300
seen 1o be belheved! Suppiied complete and ready 1o plug direct to a BBC | 2764 £4.95 27128 £5.50 6800 £2 50 6821 €1 BT good working order, ONLY £295.00 +pp £8.00
MICRO computar or any other System with a TTL RGB output Other features | 68A09 £8 68809 £10 8085A €550 8086 €15 SPECIAL OFFER
$1EteAkntCeknsaé‘spgfnker, 'm%du:ear construclhorst.zautoveegag:s-ag cn’zc;mbalggctdwe 3088 i:B1 NEC765 £8 WD2793 £28 8202A MODEM TG2393, Ex BT, up to 1200 baud ful
al sion m g : 5
uarantee. Allhcou %Ssectlﬂmr;slgr:sggoyhed 1% EXCE)(LLENT c!ondmo'rt @ z%%;\aégu i:27037{‘&.,2;%:%?.‘2;?@:;1’66:.? duplex 4 wire or half duplex over 2 wire ine. ONLY
NLY £99.00 + Carnage. | €85.00 PER PAIR +pp£1000

For more information contact our Sales Office.

send SAE for list.

DECCA 80, 16° COLOUR monitor. Composite video Input Same as above =
model but fitted with Composite Video input and audio amp for COMPUTER, D | » A »
VCR or AUDIO VISUAL use. ONLY £99.00 + Carr. - |

SPECIAL BULK

PURCHASE of these compact, tigh

Japanese 5's half height B0 track double sided disk speed matrix pnnters Buift in Japan for the Hazeltine

composite video input and sound amp This large screen colour display 1S deal
for SCHOOLS, SHOPDS, DISCO'S, CLUBS and other AUDIO VI§UAL applr t gz"g;gﬁ;ﬁ‘s,ﬁ%%’: Tesru:‘?;%%u £85.00 Corporation this unit features qualty construction
cations. Supphed in AS NEW or little used condition ONLY £145.00 + Carr. TEC FB 503 Double sideydgHeiado TRK NEW £75.00 gwing 100cps bidirectional. full pin addressable
BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors. | SUGART SA400 S F11 36 THK £55.00 : graphics. 6 type fonts. up 1o 95 single sheet of
All units are fully cased and set for 240v standard working with composite video | SIEMENS FDD100 SS FH 40 TRK €65.00 tractor paper handhing, h5232 and P;‘ANRD &
nputs. Units are pre tested and set up for up to 80 column use Even when | carnage on5's dnves£5.5 parallel interface Many other features. BR NEW

MlNOR‘ screen burns exist - normal data displays are unaffected 30 day | Brand NEW metal 5v,s DISI(()CASES with internal PSU. and BOXED COST £420 Qur price Only £189.00
uarantee DSKC1 for2 HH or1 FH 29.95 +pp £4.00 5 B
?2‘ KGM 320-1 B/W bandwidth input will display up to 132 x 25 hines. £32.95 DSKE 2 loo'rl HH drrlve anve 222.95 +SS €350 |l GCIM G“ ’l‘ " TT‘ I‘

12 GREEN SCREEN version of KGM 320-1. Only £39.95 DKSC 3 As DSK1 LESS PSU £€12.95 +pp£2.50 t
9 KGM 324 GREEN SCREEN fully cased very compact unit Only £49.00 DSKC 4 As DSK2 LESS PSU £10.95 4006220 | gvu';'s'aMA'NTENANCE FREE by Sonnenschein '
Carriage and insurance on all monitors €10.00 8 IBM format TESTED EX EQUIPMENT. A300 07191315 12y 3Ah NEW £13.95
¥ , v SHUGART 800/801 SS £€175.00 +pp £8.50 \ . t
) ¥y 1A) » , Y. A4 X SHUGART 851 DS €250.00 +pp £8.50 A300 07191312 6v 3Ah NEW £9.95

! P d Equip £5.99
GOULD OF443 _enclosed compact switch mode supply with DC regulated ﬁ,".’{‘g{‘}g’.;ﬁ'{‘,@&i‘%as DS 1 Mbequiv. to SHUGART

WINSHUGART8S51's 2 Mbtotal capacity n smartcase,  A300 07191202 6-0-6v 1.8Ah TESTED Ex
£595.00 ‘
outputs of +5v w55a +12v - 05a, —12v 2 01aand —23v @ 002a Dim 18 x | gAB50R. BRAND NEW at £275.00 +pp £8.50 )

11 x 6 cm 110 or 240v Input BRAND NEW only £16.95 DYSANS Alignment disk £29.00 + pp£1 00
GOULD G6-40A 5v 40 amp switch mode supply NEW €130.00 e P ; i
AC-DC Linear PSU tor DISK drive and SYSTEM applications_Constructed on a Vanous disk drive PSU's Ex Stock SEE PSU section. Standard VDU data entry terminals

rugged ALLOY chassis to continuously supply fully requlated DC outputs of +5v | DRE/DIABLO Seres 30 2.5 Mb front load £525.00 [QUME QVT108 rrent product, state of the art
@ 3 amps. ~5v @ 06 amps and +24v @ 5 amps. Short circutt and overvoltage | Exchangeable version €295.00. ME3029 PSU €95.00 |terminal with det'arh:ble kepboard 12 Green screen,
protected, 100 or 240v AC input Dim 28 x 125 x 7 cm NEW £49.94 DIABLS 44/DRE4OO0A, B 5+5 Mb from £750.00 2 page RAM, TVI 925, Hazgltme. ADMSA emulations,
Carnage on all PSU's £3 00 CDC HAWKS5+8 Mb£795.00. CDC9762 BOEMg RMO3 |software setup, 25 x 80, Clock. Swivet and tit base,

HARD DISK DRIVES at give away prices!! ‘

— etc 2500.00. . | Printer_port. Function keys etc. BRAND NEW and
PERTEC D3422 5+5 Mb £495.00 |BOXED AT ALMOST HALZ PRICE Only £425.00
A y 3 A Manufacturer's BRAND NEW surplus. RODIME 5% Winchesters ex-stock from €150 CALL AJS10 - EX RENTAL, Z80 controiled, 15 green
DEC LA34 Uncoded keyboard with 67 quality gold plated switches on X-Y | Clearance items - Sold as seen - No guarantee. screen 24 x 80 display. graphics, cursor addressing,
matnix - ideal micro conversions etc. £24.95 Ic

L 1:,314 BRAND NEW 14 Mb Removact))lpf %atcggh%vg printer port etc. Very good condition TESTED complete
AMKEY MPNK-114 Superb d K ingle P | disk drive, cost over £2000 with data L . [with manual only £225.00
with 116 keys. Many l:a‘zsresws%rchzgcgr?sb‘);a?gahj?:q %mglaerdsf:‘aisll?gll%s%ﬁ | BASF 61728 23Mb Winchesters €199.00 |ADDS 520 - Bumb ferminal, used. 12 b/w screen

h et h 31 tun th [RS232 nterface and printer port. TESTED.
coded character set with 31 tunction keys, numeric keypad, cursor pad Unless stated all drives are refurbished with 90 day lONLV €125.00. Carnage on terminals £10.00

100's of other terminals in stock, CALL tor more detatls.

Only £69.00 with data Carrnage on Keyboards £3.50 | sales office for detais.

All prices quoted are for U.K Mainland, paid cash with order in Pounds Sterling PLUS VAT Msnimum order value 2.00.
Minimum Credit Card order££0.00 Minimum BONA FIDE account orders from Government Depts, Schools. Universities and
established companies £20.00 Where post and packing not indicated please ADD £1 00 + VAT Warehouse open Mon-Fri
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice Trade, Buik and Export

32 Biggin Way, Upper Norwood, London SE19 3XF r—A’-] -

79 4414 Telex 894502 Data 01-679 1888
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ERS — PRINTERS — PRINTERS — PRINTERS

SUPER DEAL? NO - SUPER STEAL

THE FABULOUS 25 CPS “TEC STARWRITER”

I

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

quality Micro-processor \ﬂractnon of its original cost /
electronics offer tull -

DIABLO/QUME command compatability and tull control via CPM WORDSTAR

ETC. Many other teatures include br-directional printing, switchable 10 or 12 pitch,
tull width 381 mm paper handhng with up to 163 characters per line, friction feed
roliers for single sheet or continuous paper. internal butter, standard RS232 senal
interface with handshake Supplied absolutely BRAND NEW with 90 day guarantee
and FREE daisy wheel and dust cover Order NOW or contact sales office tor more
intormation Optional extras RS232 data cable £10,00 Tech manual £7.50. Tractor
Feed £140.00 Spare daisy wheel £3,50 Carnage & Ins {UK Mainland) £1000

TELETYPE ASR33

DATA 1/0 TERMINALS

Industry standard, combined ASC!|
110 baud printer, keyboard and 8
hole paper tape punch and reader.
Standard RS232 serial interface.
Ideali 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.

JUNE 1987

SUMMER OFFER ONLY £399.99!!

Often seenn major Hotels printing up to
the minute News and Financial inform-
ation, the unmit operates on 5 UNIT
BAUDOT CODE from a Current loop,
RS232 or TTL senal intertace. May be

DIY PRINTER MECH

connected to your micro as a low cost
printer or via a simple intertace and filter
to any communications recewer to
enable printing ot worldwide NEWS

Brand New surplus of this professional printer chassis
outstanding opportunity for the Student, Hobbyist or :
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 40cm x 12 cm x 21 cm.

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

TELEX and RTTY services.

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

8ives an
obotics

TYPE AE11

50 Column ONLY £49.95
Spare paper roll for AE11 £€4.50
TYPE AF11R 72 Col

+ Ribbon £65.00
TYPE AH11R 80 Col.

ASCII/BAUDOT £185.00

Carriage and Insurance £7.50

20,000 FEET OF ELECTRONIC

AND COMPUTER GOODIES

ENGLAND'S LARGEST SURPLUS STORE - SEEING IS BELIEVING!

DEC CORNER

MAG TAPE DRIVES

of CPU. 124k
232 intertace.

PDP 1140 System comprisini
memory & MMU 15 line R
RPO2 40 MB hard disk drive

TU10 9 track 800 BPI Mag tape dnve, dual
track system. VI52 VDU, etc etc Tested and

runnln% £3,750.00
BA11-MB 35" Box, PSU,LTC £395.00
DH1t-AD 16 x RS232 DMA

interface £1,900.00
DLV11-J4 x EIA intertace £350.00
DLV11-E Senal. Modem support  £190.00
DUP11 Synch Senal data /o £650.00

0Q200 Dilog - mult RK controlier £495.00
DZ11:B 8 ine 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 £450.00
MS11-LD Unibus 256kb Ram £850.00
PDP11/05 Cpu Ram, I/o etc £450.00
POP11/40 Cpu. 124k MMU £1,850.00
RT11 ver 3B documentation kit £70.00
RKO5-J 2.5 Mb disk drives 650.00
KL8 JA PDP 8 async /o £175.00
M18E PDP 8 Bootstrap option £75.00
VT50 VDU and Keyboard
-20 mA £175.00
VT52 VDU and RS232 interface  £250.00
greessesetitiinitatiitiintttisiisiratientaney
53 Give your VT100 a Birthday'! E
: Brand New VT 100 Keyboards H
H only £85.00 E
1000's ot EX STOCK spares for

DEC PDP8, PDPBA, PDP11 systems &
peripherals. Call for detads. All types ot
Computer equipment and spares wanted for
PROMPT CASH PAYMENT

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

CALL FOR DETAILS

COMPUTER/SYSTEM CABINET & PSU

All in one quality computer cabinet with integral

switched mode PSU, mains filtering, and twin fan

cooling. Originally made tor the famous 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 complete unit is fully enclosed
with removable top lid, filtering, trip switch, power and run leds

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

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

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

66% DISCOUNT - &5

Due to our massive bulk purchasing programme, which enables us 10 bring you the
best possible bargains, we have thousands of ICs. Transistors Relays, Caps. PCBs
Sub-assemblies, Switches elc etc surplus to OUR requirements Because we don't
have suffictent stocks of any one item to include in our ads we are packing all these
items into the BARGAIN OF A LIFETIME Thousands of components at giveaway
prices Guaranteed to be wonh at least 3 times what you pay Unbeatable value and
perhaps one of the most consistently usetul items you will every buy"' Sold by
weight

5 kIS'£6.90 + £1.80
20kis £19.50 + pp £4.75

2.5kis £5.25 + pp £1.25
10kis £11.25 + pp £2.25

GE TERMIPRINTER

e

A massive purchase of these desk top
printer terminals enables us to ofter you
these quaihty 30 or 120 cps printers
at a SUPER LOW PRICE against their
onginal cost ot over £1000. Unmit
compnses of tull QWERTY, electronic
keyboard and prnnter mech with print
tace similar to cofrespondence quality
typewnter Varnable forms tractor unit
enabies full width - up to 135 120
column paper, upper - lower case,
standard RS232 senal interface, internal
vertical and horizontal tab settings,
standard nbbon, adjustable baud
rates, quiet operation plus many other
features Supplied complete with manual.
Guaranteed working GE30 £130.00.
GE1200 120 cps £175.00

Untested GE30 £65.00 Optional tioor
stand £12.50 Carr & Ins £1000

SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semts amazing value contents
include transistors digital, linear, IC's,
tnacs, diodes. bndge recs, etc etc
All dewices guaranteed brand new full
spec with manufacturer's markings, fully
uaranteed
O+ £2.95 100+ €5.15
TTL 74 Senes A gigantic purchase of an
across the board™ range of 74 TTL sernes
IC's enables us to offer 100+ mixed
‘mostly TTL" grab bags at a price which
two or three chips 1n the bag would
normally cost to buy Fully guaranteed all
IC's full spec 100+ £6.90,
200+ £12.30, 306+ £19.50

CENTRONICS
710 PRINTERS

Ex RENTAL Heavy duty full width
carnage printer up to 132 columns on
17 fan fold sprocket ted paper 60 cps
pnnt speed with standard RS232 or 20
mA loop intertace 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 interference with
protessional quality filters. SD5SA match-
box size up to 1000 watt 240 V
Load ONLY £5.95. L12127 compact
completely cased unit with 3 pin fitted
socket up to 750 watts ONLY £9.99.

_EPROM COPIERS

The amazing SOFTY 2 The “Complete
Toolkit” for copying. wnting, modifying and
isting EPROMS of the 2516, 2716.
2532, 2732 range Many other functions
include integral keyboard. cassette inter-
tace serial and parallel i/o UHF modulator
ZIF socket etC

ONLY £195.00 + pp£2 50

‘GANG OF EIGHT” nteligent Z80
controlled 8 E\E,\ang programmer for ALL
single Sv rail EPROMS up to 27128 will
copy827128 nONLY 3MINUTES Internal

LCD display and checking routines for
1ID10T PROOF operation Onily £395.00 +
pp £300

“"GANG OF EIGHT PLUS" Same spec as
above but with additional RS232 senal
interface tor down line 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,
Give us a call for your spare part —>

PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc.
requirements. Stock changes almost daily.

Don’t forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Uodote on
DACKET Padio

ne disadvantage of writing regularly

for magazines is that some readers
remember what you wrote some years
ago! In December 1965 | cast doubts on
the future of packet radio in the UK, but
now that repeaters are formally licensed
and operational, and the RSGB is talking
about a packet network covering the
whole of the UK, | am happy to see that it
is here to stay.

There are, in fact, dozens of mailboxes
and bulletin boards operating on 144.650
and 144.725MHz and | will discuss this
development in relation to my earlier
article, Data on Radio, in the June 1984
issue of R&EW.

Emror-free fransmission

The great feature of packet radio is
that everything received is error-free,
and this has captured the imagination of
people who tried earlier forms of data
transmission. Further, all activity is on
one or two channels so that no time is
lost in searching and tuning.

Ifthe station is within range itcomes in
work perfect. In fact, if one wants to carry
on aconversation, the 'TNC' has to be set
to lock out the signals you don't want.
The secretbehind thisis the X25 protocol
used in telephones, which has been very
successfully moved over to suit radio
operation, hence the X25 name. At
presentit employs some fairly expensive
integrated circuits, but these are gra-
dually being taken over by software; it
would appear that soon packet will
require little more than a program to suit
the computer concerned. Again,
telephone type modem techniques are
being used, although this is under
criticism and much simpler arrange-
ments have been proposed. However,
that is another story.

What matters most at present is
operating experience and good
behaviour on the existing channels and
repeaters in order to consolidate the
official blessing that we have to the best
long term advantage, and there is
considerable criticism of the bulletin
boards which have sprung up. Because
we are using telephone practice it is
comparatively easy to modify telephone
systems to work on radio, but the wisdom
of this is doubtful. Bulletin boards tend to
be wordy and have a large number of

options to do all sorts of things. This is
perhaps anti-social on a common shared
radio channel. Furthermore, many have
the facility of a mailbox for leaving
messages, either to everybody or to
named individuals. Theoretically, the ‘to’
and ‘from’ callsigns are all that is
necessary for a message to find its way
anywhere through the ether. However,
we must be careful to decide whether
this is the best use of our frequencies
before we start.

The cellular principle

The term ‘cellular radio’ has become
popular with the new phone system, but
in fact the principle has long been the
basis of amateur VHF communication.
Each frequency is used time and time
again in different areas without prob-
lems, and we should be doing the same
thing as far as data is concerned. | could
go further and suggest that we should be
using radio instead of local telephone
lines, and so get rid of a load of other
problems, but that is for debate another
time.

Packet radio shouid be mainly con-
cerned with local communications
between amateurs, with the occasional
repeater station and gateway to other
more appropriate channels, such as
satellites and HF links for long distance
hops when we get to that stage.

We need, therefore, to organise
ourselves to make the best use of VHF for

" local communications, leaving articles to

the magazines. This does not mean that
the draftof an article shouldn'tbe sentby
radio to one’s friends and colleagues for
comment before publication, but that
packet is not necessarily the best way to
do this; ASCII filedumps are much better
and have no legal impediment.

Mailboxes

The special advantage of packet on
VHF is the possibility of one-to-one
communication and experimentation
with repeaters to cover distances where
a single hop is not possible.

It is when one comes to ‘store-and-
forward’ systems that we need to ask
what is the purpose. If we set up one
enormous database for all information,
or a universal mailbox, we will have the
equivalent of Prestel or Telecom Gold,

with all the problems, too.

We need to think in terms of local
cellular operation where each individual
item within the cell should be unique and
doing its wn thing. There are obviously
great advantages to be gained when
someone with a specialist knowledge or
someone seeking advice on a particular
topic is able to communicate with others
on the same network.

Even the worst of us has some
knowledge to offer others, and | give a
personal example. | take partinanumber
of local clubs and have become a good
source of information on what's on and
where. If | make this available via packet
radio, then people can get the informa-
tion without bothering to telephone me,
etc. Further, if we set a regular pattern
then folks get to know where to get
information of this type locally.

The following is an outline of how we
are endeavouring to provide a Thames
Valley notice board for meetings.

| make great use of the Tandy model
100 lap-top computer as a personal
notebook and worksiate. A bulletin
board for packet operation had been
made available in the public domain by a
US amateur, N1AED. This is an 8K basic
program especially tailored torunonthe
24K of memory which is normally avail-
able. This is quite an achievement, and
the discipline shows in the succinct
operation of the Mini-BBS.

It allows up to 16 messages, so we tried
devoting these to various clubs, giving
them initials like AMRAC, etc. The
trouble with this is that one has to alter
one’s callsign to AMRAC in order to read
the message, which is rather inconve-
nient! There is, however, a facility for
messages aimed at anybody and, by
extending this facility to the initials for
various radio and computer clubs, oné
can read details of the forthcoming
meetings. The procedure is best shown
by what happens when you call the
G3VMR notice board.

Notice the simplicity of the system.
One can send a message to a named
station or a general message, the former
being automatically erased when the
station specified has read his message
so that the number in use is kept to a
minimum. The beacon states what mes-
sages are available.
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The program keeps a complete log of
all messages. A further ‘error log’
records errors as they occur, to avoid
locking up the system. All files are set up
automatically and dated and timed to the
second by the internal clock in the
computer, giving acomplete record of all
transmissions. You can even see who
ought to be turning up!

Local packeteers have already shown
the possibility of mobile operation and
the next stage is, of course, ‘pedestrian
portable’— | think | am well on the way to
that! Think what it would mean to be
anywhere in the UK and have details of
local meetings and events at your
fingertips.

Meetings over the airwaves

Apart from publicity and notice boards,
radio can greatly facilitate the actual
clubmeetings and events. A local netcan
consolidate the activitiesofaclub-ifitis
well conducted. If it isn't there are
several ‘subtie’ actions that can be taken,
particularly on VHF. One can cut in on
anyone who pontificates or waffles and
make remarks in the background, or
even leave the culprit talking to himself
without embarrassment if the majority
agree. | have even suggested holding
committee meetings on the air with the
idea that, if anyone is really interested,
he can join the audience as in best
democratic circles!

Seriously, though, we are talking about
communication, and it is up to us to
justify our allocation of the valuable
spectrum; there is no better way than to
explore the future. Many organisations
start with a flourish, but die because
people dare not turn up at the AGM for
fear of being driven into the active hot
seats.

Years ago | suggested to a computer
club that they should try to write a
program for the automated ‘ciub secret-
ary’, who could be accessed by
telephone and who would download
minutes, programmes and so forth upon
request. The high cost of modems and
telephones killed that idea, but |
suddenly realised that we had done
something like this recently on the air.

The local Sunday morning 2m net
included people who objected to so
much talk of computers, so we arranged
a separate net for the evening. This
developed into sending files, first at 300
baud and then 1200 baud, and discussing
the deeper implications of data. Within a
year, packet became prominent and,
although we all took part in this, we still
carried on with the Sunday net for the
personal contact. The number of people
interested in packet led to meetings
being arranged via these nets and from
these the Thames Valley AMRAC mater-
ialised. We now have a regular monthly
meeting at Reading University on the
second Wednesday evening of each
month, buthow should we develop? If we

become formal and publish a constitu-
tion and programme, we become just
another club with the age old problems.

| feel we should concentrate on
developing the unique radio com-
munication facet, making the meetings
purely social ones where we compare
notes and talk face to face. We have
adequate verbal communication by
radio. People notyet on packet would be
encouraged to listen and resolve data,
even if they can’t send any.

The local cellular notice board pro-
vides a newsletter and an interchange of
telegraphic notes between members.
Other contact can take piace in speech
or as continuous data on separate

frequencies by arrangement. | can send
this article to half a dozen interested
peoplein less than a minute at 1200 baud,
and the recipients can then study it and
be free to discuss the contents at some
convenient time. New contacts and
debate on current issues arise out of
conversation at the monthly meeting.
Anyone who wants to start a special
interest group or ‘net’' on another subject
can best air it on such occasions.

This system adds up to no records, no
balance sheets, no AGM and no paper. It
is just a local embodiment of what
Radcom, Connect International and the
hobby magazines are trying to

provide!
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DX-TV VIA
SPORADIC-E
PROPAGATION

Keith Hamer and Garry Smith
with something extra for the
SpE season

Years ago, ifyou mentioned to
someone thatyouwere a‘TV-DXer’
then chances were they wouldn'thave
had aclue as towhatyou were talking
about. Explaining thatyou received
foreign televisiontransmissions asa
hobby usually branded you as araving
loony. Itwas the combination of a
characteristic sideways glanceand a
subtle edging away movement which
saiditall.

Fortunately, the presence of CB radio
and satellite broadcasts over the past
fewyears hasincreased public
awareness about hobbies connected
with communications.

TV-DXingis the hobby associated with
the reception of ordinary broadcast
television signals overimmense
distances aided by atmospheric
disturbances.Unlike satellite
broadcasts, which ensure reasonably
consistent results, DX reception cannot
reliably be predicted in terms of quality
oreventhe origin of the transmission. So
whatis its attraction?

Transmission standards

TV-DXing dates back to the mid-
thirtieswhen television was first
introduced. During the sunspot peak of
the late thirties, televisionreceivers
were shipped from the UK to Americain
order to see if the 405 line signals from
Alexandra Palace on channel 1couldbe
received. The experimentwas
successful.

Astelevision grew throughout Europe
during the sixties, mostviewers in this
country encountered TV-DX signals
withoutrealisingit. It was the dreaded
‘Continental Interference’ which blasted
DrWhoand, more seriously, Wimbledon
tennis from our screens during the
summer. The disruption was caused by a
phenomenon known as ‘sporadic-E’.
Unfortunately, instead of foreign
pictures appearing, the BBC picture
would be reduced to a mass of white
sloping lines. There would also probably
be buzzing on the sound channel,
especiallywhere channel2was used.

The British VHF channels used 405
lines with positive-going video
modulation, while European stations

Unsteady test card from Poland caused by fluctuating

(T 1L Uledinb g L 1
N

disturbances in propagation

used 625 lines with negative-going video.
Consequently, foreign pictures couldn’t
be resolved simply because of the
different TV standards used abroad. That
was until afew bright sparks, usually in
the TV repair trade, beganto juggle
about with system switches fitted to the
dual-standard receivers which started to
come onto the UK marketwith the
introduction of BBC2in 1964. Once the
switchwas internally set to receive VHF
channels, but at625lines, all onehadto
do was sitback and wait until astrange
testcard emerged from the snowy
screen.

There was, and still is, something
intriguing aboutrunningaTVsetona
vacant channel knowing that something
may appear from aimostanywherein
Europe.

Most established TV-DXerstend to
agree aboutthis. It seems to be one of
the attractions of the hobby. It's not so
much the programmes, but the origin of
the signal and the chance of
experiencing the station transmittingits
testcard as proof of reception.

DX-TV made easy

Nowadays, itisn't even necessary to
modify an old receiver. Quite afew
imported receivers already cater for the
extrachannels at625 lines which are
required for DX receptionviasporadic-E
ionisation. Some domestic video
cassetterecorders already have these
extrachannels. The recorder is simply
switchedto the Band | setting (for
receptionviasporadic-E) andusedinthe
E-to-E mode, thatis, using the VCR’s
tunerto select the television picture. A
more attractive and beneficial approach
isto use aspecial type of converter
which plugs into the aerial socketof a
domestic receiver.

Of more importance, for sporadic-E
DX, aerials needn’tbe too elaborate as
we shallseelater. Thisis perhapsa
greater comforttoyour neighbours than
yourself.

Strange asitmay seem, itismore
difficultto resolve the sound signal than
the vision. The mainreasonisthe
spacing of the transmitted sound carrier
from the vision frequency. Inthe UK and

Eire, thedifferenceis6.0MHzand the
intercarrier sound circuitry within the
receiver is designed to respond to this
spacing. Two other intercarrier sound
spacings exist,namely 5.5MHzin
Western Europe (France is an exception;
6.5MHz AM is used with positive-going
video modulation) and 6.5MHz whichis
used by Russia and Easternbloc
countries.

Itis possible to tweak the intercarrier
sound |F stagesinareceiver toretuneto
adifferentsystem although a certain
amountofin-depth knowledge is
requiredin order to avoid misaligning
thevision IFs, chromadecoder, teletext
circuitry and every other circuitin sight!
Many established TV-DXers concentrate
onthevisual aspect of the hobby with
verylittleinterestshown towards
reception of the sound. During many
sporadic-E openings, the signal
bandwidth becomes so reduced thatthe
sound (and colour) is absent anyway. On
the other hand, when the signal quality is
good, the extradimension of sounddoes
add more excitement, even if youdon't
understand any of the lingo!

The sporadic-E season

Everyyear between May and
September (inthe Northern
Hemisphere), many part-time DX-TV
enthusiasts come out of winter
hibernation in time for the sporadic-E
season.

As many readers will know, shortwave
radio communication is possible due to
reflections within the various layers of
the Earth’s atmosphere, including the ‘E’
layer. This particular region lies
approximately 75miles above the
surface of the Earth. Althoughiitis
capable of reflecting short wave signals,
television transmissions normally pass
straight through itand are subsequently
lostforeverinspace. However,during
the summer months the E-layer becomes
highly ionised. If the electrondensity is
sufficiently high, TV signals within Bands
fand || (approximately 40-100MHz) will
bereflected or, more accurately,
refracted back to Earth.

Because DX-TVreceptionvia
sporadic-E is entirely dependentupon
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theionisation process,we should
mention here what is meant by
ionisation.Due tovarious effects such as
heat, friction, electrical current, electro-
magnetic and ultravioletradiation, etc,
an electron circling the nucleus of an
atom canbe separated. Such an atomis
known as an jon. The loose electronis
called a free electron.Theionischarged
more than the electron, resulting in
electrically charged layers within the
Earth’'s atmosphere, especiallyifthe
ionisation process is sufficiently strong.

Patches or'clouds’ of ionised gases
withinthe E-layer move aboutatgreat
speeds, sometimes approaching
300mph. Because of this movement,
several transmissions (even from
different countries) canbereceived
simultaneously onthe same channel, the
stronger and more stable signals being
accompanied by one or more ‘floaters’.
Butsignal bandwidth can be severely
restricted and sometimes strong video
will be present withoutsound and
chromasignals. Thereis a tendency for
the lower Band | channels to suffer more
from this peculiarity than channels
above approximately 60MHz.

Random reception

Asthe name suggests, reception is
very sporadic and can occur atany time
of theyear (day or night) although
conditions are less favourable outside
themain season. Signals viathis mode of
propagation cannot berelied upon for
entertainment-quality purposes andthe
countrieslikely to be received cannotbe
predicted. Reception on the higher Band
Ichannels and in Band Il tends tobe
more stable with slower fading signals,
and resembles transmissions enhanced
by tropospheric propagation.

Sincesignalis are refracted back to the
Earth, askip distanceisinvolved whichis
typically 700 miles. Consequently,
transmissions are normallyreceived
within 1,000 miles of the station although
double-hop or even multi-hop reception
is possible. Sometimes countriesinthe

Middle East are received such as Jordan, -

Syriaand Iran.

Onrare occasions, very short skip
sporadic-E has been noted fromBand|
transmitterslocated at only 230 miles
away. One example is thereception of
the Gortchannel B transmitter located in
Eire.This has been received more than
onceincentral areas of the UK.

Depending on the state of the E-layer,
reception can last from justafew
minutes to several hours. Signals
propagated by sporadic-E can attain very
high field strengths during openings and
consequently impressive resultscanbe
achieved using basic equipmentand
simple aerials. Some countries (in
particular Spain, Italy and the USSR) can
often bereceived with good quality
pictures using nothingmore than a piece
of wire connected to the aerial socket of

thereceiver.

Under very favourable SpE conditions,
transmissions in Band |1l may aiso be
present. So, when activity in Bands | and
I1is good, always keep acheckon the
lower frequency channelsinBand 1],
You may be pleasantly surprised by what
you see!

Simple aerials

Adipolecuttothecentre of Band I (see
Figure 1)is adequate duringmany
openings and this should be mounted
horizontally since most Continental
transmissions favour this polarisation.
Eachrodshouldbe50inchesinlength
and preferably take the form of half-inch
diameter alloy tubing. Waterproofdipole
junction boxes are available for this type
of dipole assembly, which may easily be
attached to astubmastfixedtothe
chimney or even agarden shed. Note
that aerial heightisn'tof great
importance due to the signals arriving at
an angle. However, it may be advisable to
achieveaminimumheight of 16 feetto be
clear of local obstructions such as next
door’'s appletree!

As the hobby takes hold, most
enthusiasts develop ayearningfora
more ambitious aerial system forBand |
DX reception. Despite their size,
wideband arrays consisting of 3,4 or
even 5elements are sometimes pressed
into service. Thisincreases the gain of
the system aswell as makingitmore
directional butbearin mind thatsome
means of rotation will be desirable. Such
aset-upisideal for chasing the more
elusive DX signals.

Receiver requirements

So farwe've mentioned propagation
viathe E-layerand the type of aerial
system required tocollectthe DX-TV
signals. Unfortunately, connecting the
aerialto atypical UKreceiver won't
display therequired signals because
mostsuchreceiverswill be fitted witha
tuner covering only UHF frequencies,
namely Bands IV andV; the expected DX

signal will arrive at Band .

Some imported receivers have a multi-
band tunerfitted as standard and justa
flickof the bandswitchis all that’s
required to produce a DX monitor. Of
course, amulti-band tuner couid be
substituted forthe existingoneina
UHF-only receiver, but be warned: Many
receiver designs haveachassisata
lethal potential and any extraswitches
and controls may make thewhole
operation unsafe. Itis best to leave well
alone unlessyoufeel competentin
carrying out asafe modification of this
nature.

DX-TV converiers

A converter which feeds the aerial
socket of astandard receiveris saferand
amuch better prospect. One particular
unitinuse by many enthusiasts
throughoutthe worldis the D-100 DX-TV
converter. An added bonus of this
particular systemisits ability to operate
withanarrowed IFresponse. This
method of operation is desirable since
the overlap effects from neighbouring
DX channels canbe reduced. Different
converter options are now available, one
of which allows theunittobeusedasa
sound monitorwhen coupledtoanFM
radioreceiver. Thisis useful since,apart
from the variousintercarrier TV sound
channels propagated duringintense
openings, there are Italian private radio
linkswhich canbelistenedtoaswellas
the'OIRT (Eastern bloc) FM radio band
and cordless phone frequencies used
throughout Europe.

Details regarding the avaifability of
D-100 converter units may be obtained by
writing to HS Publications, 17
Collingham Gardens, Derby DE34FS. An
18p stamp should be enciosed to cover
postage. This company, which
specialisesin DX-TV, can also supply
various DX publications, including
A TV-DXer's Handbook at£5.90, including
UK postage. The dipole junctionboxes
mentioned earlier are also available at
£2.75, including postage and packing.
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Fig 1 Simple dipole aerial for sporadic-E
experiments cut to the centre of Band |
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NEXT ISSUE

Radiog
Electronics

The communications and electronics magazine wm'ld
MORSE AND RTTY DECODER

Colin Tallis presents an extension of the Morse decoding system for the
ZX Spectrum described in the June 1986 issue

THE ICOM IC-R7000
Ken Michaelson looks at this VHF/UHF general coverage receiver,
reviewed here with the JT602 serial interface from Jaytee Electronics

PLUS ALL THE USUAL FEATURES!
On sale 11 June
To be sure of your copy, why not take out a subscription?

The Archer 7280 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 /0 &
memory extension cards.

from £185 + VAT.

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 courter-
timers, watchdog timer, powerfail interrupt, & an
optional zero wait state half megabyte D-RAM.

* Extended width versions with on board power supply

and case.
from £295 + VAT.

Sherwood Datadystems [td

Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067
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his month the MW column has

become something of a DX special. |
firstly have a report on a medium wave
DXpedition, followed by some tips for the
DXerwho would like to have a go himself;
putting up aerials thousands of feet long
in order to chase rare DX is really quite
easy!

DXpedition report

I have recently returned from a
DXpedition to Anglesey where, together
with three other MW enthusiasts, we
established a listening post for a week.
At the end of last year in this column |
reported on the first such trip to
Anglesey, but this second visit was
intended to build upon what we had
learnt first time round. Indeed, despite
only average radio propagation condit-
ions, we were able to log considerably
more stations on this visit.

This trip was timed to roughly coincide
with the spring equinox, a time of the
year that is often favourable for MW-DX,
but since the farmhouse which became
the DX nerve centre had to be booked
some time in advance we had to live with
the prevailing propagation conditions,
be they good or bad.

In order to make the most of a
DXpedition a certain amount of advance
work is needed, but with a littie
organisation (especially if there are
several participants) things can run
smoothly. On our day of arrival, with only
a couple of hours of daylight left, we had
to erect at least two aerials for that
night's listening. This was somewhat
easier said than done, since the weather
had been atrocious. The farm was
waterlogged and knee-deep in mud, but
fortunately | had taken the precaution of
waterproofing the bamboo canes which
we used to support the Beverage long
wire aerials. Tip: impregnate the bottom
10-12 inches of a bamboo cane in
marine/outdoor varnish or molten wax to
stop the aerial support becoming soggy
and collapsing in wet soil.

by Steve Whitt

ground at any point along the wire and

that the wire is not connected to other
lengths of wire forming the adjacent
edges of a field.

Unfortunately, there was quite heavy
trafficonthe ‘A’ road which we needed to
cross, but asimple practical solution was
to drop the aerial wire down to the road
surface to which it was securely taped.
As expected, when the additional 300
metres of barbed wire was connected to
the original aerial, it became noticeably
more directional.

Well what did we hear? Radio condit-
ions, as gauged by the Geomagnetic
Indices, indicated a fairly high leve! of
polar absorption of MW radio signals,
which meant that from N America only
stations east of the Great Lakes were
audible. Additionally, S America was not
really being favoured and as a result
some of the most interesting DX was
from the Caribbean and Central Amer-
ica. Our DX highlights areincludedinthe
table and can be summed up thus: 150
stations positively identified (104 from
North America). 10 UK firsts (stations
never before heard in UK or Eire). 25
countries heard (Africa: 4; Asia: 1; N
America 4; Central America 12; S
America 4).

One of the most impressive effects of

listening on the west coast of Britain
(something new for me, since | normally
do my listening in Ipswich) was the
influence of dawn-induced fade out on
European interference. Anglesey is
beyond the reach of the ground wave
signal of most European stations and so
in the few hours around dawn when
Europe is already in daylight but the
Atlantic path to the Americas is still dark,
it is possible to hear DX signals almost
totally clear of European interference.
Since Europe is being bathed in sunlight
at this time, the skywave signals from
there are being absorbed in the highly
ionised D layer region of the ionosphere.
However, since the DX path to the
Americas is still dark, there is little
absorption in the D layer and instead
signals are reflected back to the ground
via the higher F layer. Even more
surprising was how late fade out of the
stronger transatiantic occurred; local
sunrise was around 0630hrs UTC but it
was still possible to hear CJYQ (930kHz)
in Newfoundland at 0830, Caribbean
Beacon (1610kHz) from Anguilla at 0905
and the Atlantic Beacon (1570kHz) on the
Turks and Caicos Isiands was heard as
late as 0922hrs!

You certainly don’t have to plan a full
scale DXpedition to try out a Beverage

By the start of our second day we had .. . .
constructed four aerials ranging in Expedltlon DX hlghllghts
length from 250 metres to 450 metres
beaming to various parts of the Americas 620kHz ABS, St Johns, Antigua
plus one pointing south to West Africa. A 700kHz JBC, Montego Bay, Jamaica
few days Iatc_ar we decided to experi.ment 700kHz R Sucre, Guayaquil, Ecuador
by lengthening our Beveragebeamingto | g40kHz ~ XEQ La Nueva Tropi-Q, Mexico City, Mexico
the east coast of the USA, since it was | 11go0kHz  Bible Broadcast Network, Hamilton, Bermuda
this area that was being favoured by | 4349kHz  ORTM, Nouakchott, Mauritania
propagation conditions. A quick site | j35q1; R Catatumbo International, Maracaibo, Venezuela
:t’rrgfg ;?vﬁxﬂfdwt:a\kosrd abecoarglpele:g 1370kHz R Mundial, Bogota, Colombia
R aerial from 350 metres up to 1430kHz R Tierppo. Caggas, Puerto Rico (only 500 watts)
650 metres if we could cross a road with st G U s L
the aerial wire and connect it up to a | 1460kHz  CJOY, Guelph ON, Canada
brand new length of barbed wire fencing 1470kHz  WTKO, Ithaca NY, USA (only 500 watts) , . . .
on the other side that ran in the right 1520kHz R Liberacion, unknown location, new clande§tlng antn-Saannsta/Nl-
direction. Tip: A barbed wire fence will caragua station - possibly a CIA-funded station in Costa Rica
make a good Beverage aerial, but make 1521kHz R Beijing (Russian Service), China
surethatitis continuousin astraight line 1555kHz R Cayman, Gun Bluff, Grand Cayman, Cayman islands
(gates need to be bridged with a bit of 1590kHz  WJBQ, Goreham ME, USA
wire), that there are no short circuits to
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type aerial, and if you are fortunate
enough to live in or near open country-
side experimenting with this sort of
aerial should be relatively easy. For a
Beverage to be reasonably effective it
needs to be between 1 and 10
wavelengths long, which on the MW band
implies lengths between 200 and 5000
metres. The longer it is relative to the
wavelength of interest, the more dir-
ectional the aerial becomes; this may
partly explain why in Anglesey the best
DX was heard on the higher frequencies
in the MW band. Remember that a
Beverage has its maximum signal pick-
up along its length and that the aerial
should point along the great circle path
towards the desired reception area.
Here's what you need to put one together
and to have a go.

Do-it-yourself
Wire: Hard-drawn copper wire is best
for a permanent aerial since it won't

break, but it is not cheap and is quite
heavy. | tend to use 7/0.2mm multi-
stranded insulated wire for temporary
DXpedition type aerials. A continuous
barbed wire fence (galvanised steel) is
also OK, as long as it's not too rusty to
make good electrical connections.

Supports: Gardeners-style bamboo
canes (4-6 feet tall) are cheap and good
forthejob. Justcutaslitatone end with a
penknife or junior hacksaw to hold the
wire. Lightweight wire (eg, 7/0.2mm)
needs a support every 15 metres or so. If
a straight hedgerow or fence runs in the
desired direction you can dispense with
the bamboo canes; likewise itis possible
to support wire in trees as long as a
reasonably constant height above
ground can be maintained.

Earth stake and terminating resistor: |
aBeverageisoperated justasalongwire
it will be directional but will pick up
signais from both ends of the wire
( Figure 1), but if the end of the wire

furthest from the receiver and nearest
thetargetreception areaisterminatedin
a non-inductive (eg, carbon) resistor
equal in value to the aerial's characteris-
tic impedance (usually about 500 - 600
ohms) the aerial becomes unidirectional
( Figure 2). For best results it's a good
idea to experiment with the resistor
value but even a fixed resistor of, say 560
ohms, connected between the aerial and
the ground stake will do the job. Do not
forget that for best results an earth stake
at the receiver is also needed.

Receiver: If you aren’t planning a full
scale DXpedition from, for example, a
farmhouse, you'll need portable equip-
ment. One good portable receiver that
performs very well with Beverage aerials
on the MW band is the Sony ICF2001D.
This radio can run off its internal
batteries, but alternatively an SW/MW
communications receiver that runs off
12V could be used. Just imagine the
simplicity of driving up to your aerial,
parking in a lay-by off the road, and then
all that you need to do is pass the aerial
wire through the car window, connect it
to the receiver and you are ready to go!
With a bit of ingenuity and a few simple
bits and pieces you could be DXing with
your very own Beverage aerial; you
certainly don’'tneed to own several acres
of land.

It might be said that by now the DX
season would be well and truly over
since the long winter nights have been
left far behind, but if you listen to your
radio at the right time DX will still be
there. Indeed, this should be especially
the case since solar activity is still neara
minimum. In fact, the longer and warmer
days should be more conducive to aerial
experimentation and if you do try to put
up a DIY Beverage aerial it might be best
to point it towards Latin America or the
Caribbean, as DX from these regions
tends to dominate during the summer
months.

Finally, if you do try out the Beverage,
or any other aerials for that matter, do
drop me a line ¢/o Radio and Electronics
Worldtelling me how you fared and what
you heard. 73s till we meet again.

Phone

SCOPES

Repaired and recalibrated. All makes - all
models. Nationwide collection and delivery.
Copies of handbooks and spares for most
popular models including golden oldies.

Mendascope Ltd 069-172 597

100 PAGE CATALOGUE

1000’s Major & Minor Electronic

Audio, Hifi, Car Radios, Amps, Kits,
Computer Bits, Meters scopes, Test Gear,
Transistors, Disco, Hardware Tools.

SMITH ELECTRONICS
157 CHAPEL STREET, LEIGH,
LANCS WN7 2AL. Tel: (0942) 606674

components

SEND £1.00
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GUIDE TO BROADCASTING
STATIONS

by Philip Darrington

Thisisthenineteenth
edition of apublication which
has sold over 300,000 copies.
It provides auseful guide to
thevastsubject of world
broadcasting, listinglong,
medium and shortwave
stations by frequency,
‘geographical locationand .
alphabetical order, making it
amostlogical and useful
book for anybody with an
interestin the subject.

In addition to this data,
severalinteresting articles
have been included by well-
respected authors. Richard
Lambley of Electronics and
Wireless World gives advice
onchoosingashortwave
receiver,andthere are also
contributions from Pat
Hawker of the IBA and
Jonathan Marks of Radio
Nederland Wereldomroep.

Heinemann-Newnes, £6.95.
ISBN 0-434-90303-5

1

D RADIO TV
DBOOK 3

edited by Jens M Frost

The 1987 edition of what is
widely recognised asone of '
themost comprehensive and
upto date publicationsfor the
broadcastenthusiasthas
beenredesigned for easier
access.

Long, medium and short
wave broadcasters are listed
by frequency, time and

language. However, although

WRTH is essentially
concerned with lists of data,
theinclusion of many
interesting general features
makes itreadable as well as
informative.

Special features include
testreports on short wave
receivers, asectionon high
frequency broadcasting
reception conditions forthe
year, information on solar
activity, maps of principal
transmitter sites, and more.

Although this publication is
undoubtedly more
comprehensive and in-depth
than Phitip Darrington’s
Guideto Broadcasting
Stationsdiscussed earlier, at
apriceof£17.95itmayprovea

little too expensive forsome
pockets.

Billboard Ltd, £17.95. ISBN
823059-18-9

GETTING STARTED WITH

BASIC AND
LOGO ON THE AMSTRAD
PCWS
by FAWilson

Thisbookisintended for
PCWusers who have
overcome the complexities of
the unit's Locoscriptword
processing package and who
wishtoexplore the
computing software.

Itis, however, notintended
asareplacementforthe user
manuals, butrathérasaback
up tothem. Ittakes the form of
additional explanation plus
simple exercises to
familiarise the user with the
various operating procedures
and prepare him forthe more
complicated aspects.

However, this publicationis
for beginners and deais only
with the fundamental
principles. Thereistherefore
little chance of the reader
gettingoutof hisdepth and
thisbook canonly contribute
to hisenjoyment of his
machine.

Bernard Babani (publishing)
Ltd, £5.95. ISBN 0-85934-162-3

A q: OPRO SSOR
N IN RIN
by B Holdsworth

Thisbookis essentiallyan
undergraduate text which
should prove useful to
students of
electronic/electrical
engineering orcomputer
studies, havingbeen
developed from coursesrun
atthe Electronics
Department of Chelsea
College. However,itis felt
that practisingengineers
with no previousdigital
experience ordedicated
electronic hobbyists may find
something of practical value
inthe text.

Ithas been written to
provide afairly in-depth
explanation of the structure
and operating techniquesofa
small computeranda basic
understanding of assembly

language programming.

The bookisdividedintoten
chapters. The firsttwo cover
basic arithmetic and logic:
processes, thethirddeals’
with memory devices and the
fourthwith microprocessor
architecture. The nextthree
chaptersare concerned with
the software aspects of
machine operation, and
chapters 8,9and 10discuss
therelationship of the
microprocessorwith the
outsideworld.

The author has .
concentrated onthe Intel
8085A, with reference to other
8-bitmicroprocessors as
necessary to give thorough
instruction on the design and
programming of systems
usingthose processors as
central elements.

Butterworths, £15.95. ISBN 0-
408-01361-3

FREQUENCY GUIDI

byBill Laver

The fourth edition of this
publication from Waters and
Stanton Electronicsis the
largestand most
comprehensiveyet. Itcovers
both civil and military
frequenciesfromthe

smallestgrassfieldsto the
largest of ourinternational
airports. Italsoincludes full
airways listings and many
otherfrequenciesinthe
aeronautical bands 118-
136/225-400MHz.
Thelargeformat .
presentation makes for
easierreading and will
enable thereader to make

- amendmentsto the

frequencies should any of
them change subsequentto
publication date. Asthere are
constantsmallchangesinthe
allocation of frequenciesin
the aeronautical band, each
bookissupplied with the
latest update. Itis plannedto
continue thisservice at
regularintervals. Any readers
whohave purchasedthe
latest edition can obtain
subsequent updates free of
charge providing they send
the company theirold update
plusastamped addressed
envelope. New updates will
beissuedinJune and
December.

The bookis availabledirect
fromthe company or from
most amateurradio dealers
and specialist bookshops.

Waters and Stanton
Electronics, £5.95 + 70p P&P.
ISBN 1-870329-00-7
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Latest Libenature

lcom Ham Catalog

lcom recently released this
catalogue, which deals solely
withthe company’s range of
equipment for the radio
amateur.

This full colour, 24-page
publication lists all icom’s
base, mobile, hand-held and
repeater equipment, plus
accessories.Everyitemis
illustrated.

ThanetElectronics Ltd,
Unitg,

Sea Street,

Herne Bay,
KentCT68LD.

Tel: (0227) 363859.

0t news

Cambridge Kitsrecently
released the latest issue of
their Kit News leaflet which
gives details of the range of
equipmentcurrently
available.

Included in the leafletis the
range of Cambridge Kits
antennas, ATUs, sound
meters, oscillators, speech

CATALOUE CORNER

compressors and converters
as well as useful tips for the
amateur.

Copies ofthe leafletare
available by sending ansae or
two IRCsto Free Kit News at
the address below.

Cambridge Kits,

45b Old School Lane,
Miiton,

Cambridge CB448S.

Bxdra

Rapid Terminais recently
published thefirsteditionofa
new magazine-styled
catalogue known as Extra.

This 24-page, full colour
publicationis divided into
nine sections: news, printers,
terminals, plottersand
digitizers, data
communications, personal
computers, software,
technical talkand business
comment. Over 100 products

from DEC, IBM, Hewlett
Packard, Mannesman Tally,
Gandalf, Summagraphics and
other companies are
included.

Copiesof Extraare
available free of charge.

Rapid Silicon,
Rapid House,
Denmark Street,
High Wycombe,
Bucks HP112ER.
Tel: (0494) 26271.

Testing time

The new Maplin catalogue
features many new testers for
the laboratory and workshop.

The ‘star buy' is a robust
hobby multimeterunitwhich
provides for accurate
measurement of dc and ac
voltages, directcurrents,
resistance anddecibelsona
linear meter, priced at£8.95.

Alsonewisalargerange of

multimeters,including: the
pocketdigital at£24.95, hobby
digital at£28.95, push-button
digital at£39.95, high
precision digital at£41.95,
auto-rangingdigital at£45.95,
and the multi-purposedigital
at£64.95.

Maplin can also provide the
battery power required to
keep the testgearupand
running: the Maplinstandard
nickel-cadmium battery
charger has been reduced to
just£6.95. The unitfeaturesa
battery-test facility. Also,
reducedinpriceto£7.95,is
the popular Maplinuniversal
charger.

All Maplin productsare
available by mail orderor
from the local Maplin stores.
The Maplin 1987 Buyer's
Guide to Electronic
Componentsis also available
inhigh streetshops.

Maplin Electronic Supplies
Ltd,

PO Box 3,

Rayleigh,

Essex SS68LR.

& ELECTRONICS WORLD
BACK ISSUES

international Money Order or credit card

TO:; Back Issues Department e Radio &
Electronics World e Sovereign House e
Brentwood e Essex ¢ CM14 4SE

PLEASE SUPPLY: (state month and year of issue/s required) NOTE:
Jan & Feb '82 and Dec '83 issues not available

PAYMENT ENCLOSED:
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copy, phone (0277) 219876
or write to Circulation
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WEST LONDON COMMUNICATIONS

STORNO 800 PMR SETS EX MET POLICE CHOICE OF 20

£100 EA
DYMAR LYNX CHOICE OF 20.......coooverrrrricetncnnnenne £20EA
CBRADIO CHOICE OF 20 . £10-£16EA
AERIALS FROM...... £2.80 EA

STORNO CAR PHONES S00SA CHOICE OF 20 ..... £100EA
ASS BASE STATION AERIALS CHOICE OF 20 FROM
..................................................... £20EA

61 FAIRFIELD ROAD
WEST DRAYTON
West Drayton
447767 (STD 0895) 10 LINES
3 MILES FROM LONDON AIRPORT

PYE CAMBRIDGES AM/FM CHOICE OF 20........... £3-£8 EA
PYE 27 BASE STATION HIGH BAND-LOW BAND AM
CHOICE OF 10u...iiereirieeecencenceneriniscnsensessssesessassassanseos E2SEA

PYE WESTMINSTER AM/FM CHOICEOF 25 ............. 225 EA
PYE F30 BASE STATION CHOICEOF5S...........ccccenuee. £S0EA
PYE CAMBRIDGES HAND-HELD CHOICE OF 5 ...... £10EA
PYE VANGUARDS CHOICEOF 25 ..........ccccccevcennne. £3-£S EA

STORNO 700 EX CAR PHONES CHOICE OF 10......... £20EA
PYE UHF U450 CHOICE OF 10.......c.oooiiiicciciiciiinnae

DYMAR BASE STATION CHOICE OF 10
DYMAR HAND-HELD CHOICE OF 10.....cccccovivicnccnne

STORNO 600 EX CAR PHONES CHOICE OF 20......... €15EA
STORNO 600 FM LOW BAND SETS CHOICE OF 10.. £25EA
OLYMPIC AMHIGH BAND
EUROPAS HIGH BAND FM
PYE REPORTERS HIGH BAND AM CHOICE OF 50.. £33 EA

Please note it is illegal to operate a transmitter without a licence.
The following equipment does not meet DT approval, all sets are sold without
crystals and sold as seen and without warranty.

SUPER HY-LIONT STROBE KIT
VARIABLE VOLTAGE TRANSFORMERS gﬁgﬁﬂvmmwmw oto

BIPUT 230/240V AC $0/90 OUTPUT 0-300V osmcvn)u-o-nm:nwup

200W 0.1 amp max twso&cnnw 88 inc VA
0.5KVA 2.8 amp max €22 057 80 inc VA’ Lrjs inc VAT) SAE for lumm amnc including
IKVA Sampmax £31.00 €A.28 (£40.54 inc VA and industrial Strobe
2KVA 10 amp max  £4500 £3.50 (£58.08 inc VA loe RANGE OF XENON quuss
VA 1S amp max  C50.00 £8.28 08 inc VA wnuIPMMyou iries
BKVA 28 amp max  £105.00 us New Manuf, Surplut R & T Reconditioned
1OKVA 80 emp max  £190.00
18KVA 78 amp max  £26.00 uo.or ENTHUSIASTS
BBCAP precision Swise-made ironless rotor 6V OC
ON RBQUEST sared motor with 70 1 gearbox i
3-PHASE VV TRANSEORMERS ger e

Amazing power no 10ad current only 10 ma approx
o L oun'do:an:nu& Eq&tmwouﬂnw
TRANSFORMERS-LT .~ ONMLY £4.80
muun!'m»wvmmm-mm ‘."“mrmn,.-
socket and mains lead or open trame | ;o grgible 118V AC inc start capecitor £14.00 pdp

.00
0.40 inc VAT) Suitsble TRAMBPORMER for
pdp £100 (£7.13 inc VAT)

75 %0 watt 210,44 (212,00 Inc VA acTaos!
.00 Inc SOLENOID
21 20 watt £7.44 + £1.28 p8p lmcwx ont vn.nmo\;u e Gas end
13in 10 wett £5.00 + 78p p&p (E7.19 inc VA Wl«vﬂmplpﬂgﬂm inc VAT) NMS
e b 240V AC SOLENOID VALVE designed for Air
Sind watt £340 + 20 DA LA T2 InC VA Gasat 0.7 weter § Ciniet-outiet 307 86
Sinialwatt £1801/90p pAPIE4 T3linclV A 283 body Mf 8 Comerawwtoct Abco SR80 pA €100
230V AC BALLAST KIT for either Sin Sin or 18in tubes mume AT) NMS
‘r: 880 (£8.96 inc VAT) SOUD STATR RERAY
3',; mc'\‘;:“ 00 pp T80 Single Make reley with awitch up to aw AC 10
ampe. nded operating voltage 8-28V OC
WATY UV LAMP A BALLAST M-m work at loummsv Silent contactiess
s £2.80 “.ms.u bvufi\vm‘TTLL ‘c'lz
{£86.35 e VA' % bine voltage. M A
“"“w n n::‘f mirs price £3. {£3.07 inc
£20.00 p&p £2.50 (35.08 inc VAT) mnu-
178 WATT SILF BALLASTED BLACK LIONT 200240V AC American Boxer ‘Pewes’ 7-biaded
MERCURY BULBS Avsilable with BC or E3 fitting | high efficiency cooling unit S0mm sq x 40mm desp

£14.00 SDProx.
£1.28 (£17.54 inc VAT) Amonun Boxer ‘'mini’ S-biaded, 32mm sq x Jdmm

ox.

wxw E"'"'us ”g"“' °""‘"“" price: £8.00 +

800 QPN 190 hood 3 amp

£ pdp £ e VAT rt KI: :‘J-'?' .p'é":-‘gnt”u' %" o0

00 GFY 108 hoad ﬂ npmulmwm

nauomnu(mxme AT) M 8q x 3mm deep in

1790 GPY 198 hoad either 115V or 230v AC Tested and guaranteed.
NWMMJ. ‘IA'I’) { Pne.nrs.nmpumnmc AT)

SPROM ERASURE KT VBit4 CENTAIPUGAL BLOWER 230V AC

Build your own EPROM ERASURE for s fraction of the | 2800 R inc mounting feet

23 amp. Cast const
Her. Oull.t 40 x 43mm Overall size

momm dia it
price of 8 made-uo unit kit of parts less case includes long £18.00 p&p £2 78 (123,88 inc

mumm vua-u.nu«n f bi-pin | 100 x 180 x 1
Moﬂ i pair of bi-pi VAT)

l FROM STOCK AT PRICES THAT DEFY
SANGAMD WESTON COMPETITION

|
200/280V AC 2 on/2 off ever B hounz)nmp contracts ‘ AC Geared Motors  C/F Blowers
with override switch u‘u (mmareion hostors OC Motors Smali AC caucnon
4in Dia x 3in high £9.50 £1.50 pdp (£12.08 inc VAT) RAT Microswitc!
Also svailable with Solar Oial Other Time Switches Solenoids AC & OC Common
sveilable trom stock Programme Timers  Synch Motors

Personal caliers only

Arle swee I  SERVICE TRADING CO e calers

57 BRIDGMAN ROAD. CHISWICK, LONDON w4 588
Showroom ”z;n B 01 e W
Monday-Fi

005 1500
ACCOUNT CUSTOMERS MIN OROER £10 Yok 01437 0876

South Wests
Largest Amateur

REG WARD & COLTD
1 Western Parade
Axminster Devon EX13 5NY Radio Dealer

Official Agents Yaesu. Trio, lcom, FDK APPROVED
Complete range stocked:
:Full demonstration facilities:
Maii/Phone orders on all items:
Barclaycard, Access. Instant Credit DEALER
Ancillary equipment: Adonis, AKD. AOR. Benchor, BNOS. CAP.CO. Datong.
Diawa. Drae, Hansen, Hinound, JiL, Kempro, Microwave Modules, Mutek, SEM,
Snare, TAU Tolcyo Hypower. Tono, Toyo. Welz. Wood & Douglas

Aerials by: G Whip, Hygain, Jaybean, Mini Products, Rexco. TET, Tonna

New complete range Wood & Douglas Kits -
TAU Tuner SPC 3000

g3 = 1 ¢

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

Cables, plugs, sockets, insulators, etc.
Tel: Axminster (0297) 34918

GROSVENOR SOFTWARE

G4BMK

AX25 Packet Radio

DRAGON 32/64 and TANDY Color

A breakthrough in Packet Radio-AX25 stand-alone software in
ROM cartridge, plus a built VHF/HF modem for just £09! New
DRAGON 32 Computers available at £54.00. Full AX 25
implementation with up to 6 simultaneous connections,
optional beacon, and digipeater operation. Modem Kits &
PCB's available. Send SAE for full details of this & RTTY, CW,
SSTV & AMTOR.

2 Beacon Close, Seaford, East Sussex BN252J2Z
Tel: (0323) 893378
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ebruary got off to a glowing start

thanks to tropospheric propagation
which lingered around from the previous
month. Band |1l and UHF channels were
awash with signals, mainly from the
Benelux countries. There was, however,
an instance of Norwegian reception in
Band |11 noted by an enthusiast in Leeds.
The signal came from one of the coastal
transmitters. Unfortunately, conditions
became quiet again on the 2nd, although
sporadic-E activity relieved the boredom
on many dates throughout the month.

DX-TV log for February

This month we are featuring the DX log
sent in by Simon Hamer of Powys.
February 1st was obviously a very good
day for tropospheric reception!
1/2/87: TDF (France) with Canal Plus on
channels L5, L6, L7, L8 and L9; TOF tf1
(first network), Antenne 2 and FR-3 on
L22, L23, L25, L35 and L48; NOS (Nether-
lands) 1st network E5, E6, E7, E29and E39;
BRT (Belgian Flemish speaking service)
1st network on channels E10 and E43;
RTBF (Belgian French language service)
1st network on E8; WDR (West Germany,
Westdeutsches Fernsehen) 1st network
on channel E9 with ‘'WDR1 LAY’ FuBK test
pattern from the Langenberg transmit-
ter. WDR was also noted on E30 with
‘WDR1 NH30' FuBK from the Nordhelle
transmitter and on E46 with '"WDR1 KL46'
FuBK from Kleve; WDR3 on E40, E48 and
E49; NDR (West Germany, Nord-
deutscher Rundfunk) 1st network on E53
with ‘Tagesschau’ news programme;
NDR-3 on channel E54 and E57 with the
‘NDR 3 HMBG’ FuBK; ZDF (West Ger-

T T EE dadan™ i,
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Compiled by Keith Hamer and Garry Smith

many, Zweites Deutsches Fernsehen)
2nd network on channel E37; HR (West
Germany, Hessischer Rundfunk) 3rd
network on channel E52 carrying the
‘HR3 FFTM’' FuBK test pattern; SWF
(West Germany, Sidwestfunk) on chan-
nel E8 with the ‘SWF 1’ FuBK test pattern;
RTL (Luxembourg) with the 'RTL PLUS'
network showing the PM5534 test pattern
on channel E7 from the Dudelange
outlet; DR (Denmark) on E5, E7 and E10;
SRG (Switzerland with the German
language network) on E6 from the Rigi
transmitter and on E7 from Santis; TSI
(Switzerland with the ltalian language
network) on channel E34 from Séntis or
La Déle.

6/2/87: NRK (Norway) on channel E4 with
the ‘NORGE KONGSBERG’ PM5534 from
the Kongsberg transmitter; SVT
(Sweden) 1st network on E4 showing the
‘TV1 SVERIGE' PM5534 test pattern; TVE
(Spain) 1st network on E4 with a film

which was identified by on-screen 'tve’
identification in the corner of the
picture.

8/2/87: TSS (Russia) on channel R1 with
programmes using Cyrillic captions.
12/2/87: TVP (Poland) on R1 with the
'dark background’ PM5544 test pattern.
13/2/87: RUV (iceland) on channel E4
with the 'RUV ISLAND’ PM5544 at 0029
GMT!

15/2/87: NRK E3 on with programme
called ‘NRK | KVELD' (‘NRK Tonight’);
also RAl (Italy) on channel IA with
programmes.

16/2/87: CST (Czechoslovakia) R1 on
‘RS-KH’ EZO test pattern.

17/2/87: ORF (Austria) E2awith 'ORF FS?1’
PM5544 test pattern from the Jauerling
St Pélten transmitter.

19/2/87: TVP R1 on PM5544.

20/2/87: Unidentified programme on
channel E2 at 2255 GMT about compu-
ters.

ENEE” sEENERNEE

centred in Hamburg

Flg 2 Test card from the Schleswig-Holstein
region

" Fig 5 Identification caption from the combined
3rd network services

Flg 3 NDR-1 transmission from the Niedersach-
sen Fernsehen region
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Fig 6 FuBK test card used by sender Freies
Berlin
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1) Norddeutscher Rundfunk (NDR)

‘a) NDR Schleswig-Holstein Fernsehen
b) NDR Hamburg Fernsehen

c) NDR Niedersachsen Fernsehen

2) Radio Bremen (RB)

3) Westdeutsches Fernehen (WDR)

FRANCE

West German TV Regions

4) Saarldndischer Rundfunk (SR)
5) Sidwestfunk (SWF)

6) Siiokleutscher Rundfunk (SDR)
7) Hessischer Rundfunk (HR)

8) Sender Fries Berlin (SFB)

9) Bayerischer Rundfunk (BR)

EAST GERMANY

CZECHOSLO-
VAKIA

Reception reporis

Kevin Jackson of Leeds hasturnedina
log report full of enviable exotics, as
usual! The 525-line channel A80 transmit-
ter operated by the American Forces
Network at Soesterberg in the Nether-
lands was logged on February 1st.
Despite earlier reports that the French -
‘La Cinq' and ‘TV6' services would be
closed down at the beginning of 1987,
they seem in fact to be alive and well.
Kevin noted these on channels E30 and
ES8 respectively.

The early morning reception (0029
GMT) of Iceland on channel E4 was quite
a surprise for Simon Hamer of New
Radnor. Fortunately, other DX during the
month was fairly easy to identify, since
most reception was of test cards or
subtitled programmes which made log-
ging relatively easy. However, one
mystery did occur. It consisted of a
programme about computers at 2255
GMT on channel E2 on the 20th. Did
anyone else see this?

An interesting letter arrived from
Steven Robinson who lives at
Rotherham. He's been TV-DXing for

three years and fully enjoys the hobby.
The tropospheric opening at the end of
January, which overiapped into Febru-
ary, was a ‘record breaker’ according to
his letter. Dutch signals were well
received on channels E4 (Lopik), E7
(Markelo) and E39 (Wieringermeer) with
1st network material. The Dutch 2nd
network was also seen on channels E27
(Lopik) and E45 (Wieringermeer). West
German, Belgian, French and Danish
stations were also present. For UHF DX a
Triax ‘bow-tie’ grid is employed while for
tropospheric work in Band Il an 8-
element wideband array is used, manu-
factured by Jaybeam. Both arrays are
equipped with an Antiference UP 3301
masthead preamplifier. For sporadic-E
DX in Band |, a 2-element array is in use.
Two television receivers have been
pressed into service for monitoring DX-
TV signals. One is a Waitham
monochrome portable; the otherisaJVvC
colour portable.

Mark Dent of Leeds was the lucky DXer
to see the Norwegian outlet of Lyngdal
on channel E9 during February 1st.
Danish transmitters were also noted on

various channels throughout Band I11, for
example Sydsjaelland on E6, Sonderjyl-
land E7, Aarhus E8 and Vestjylland E10.
Other interesting DX came from West
Germany. Several transmitters were
received, situated in the north of the
country in the Norddeutscher Rundfunk
service area. These included Kiel ES5,
Heide E10 (vertically polarised), Mélin
E53 and Hamburg E56. All these outlets
carried 1st network material. Third
network transmissions received
included Aurich E43, Eiderstedt E44,
Cuxhaven E48 and Flensburg E53. Mov-
ing down to Band | channels, sporadic-E
signals were present on the 4th when an
unidentified music programme was seen
with co-channel colour bars between
1115 and 1128 on channel E3.

In memory

We were very sorry to learn recently
that Harold Brodribb of St Leonards-on-
Sea passed away last Christmas at the
age of 76. Regular readers of this column
will have read of his DX results.

Harold was a keen DXer and was
extremely interested in monitoring the
VHF bands with a wartime sound com-
munications receiver, which proved an
excellent way of receiving the Eastern
European VHF radio stations located in
Band I. No doubt readers will join with us
in extending our deepest sympathies to
Mrs Brodribb.

Focus on West German TV

During tropospheric openings, West
German transmissions are often
received. These chiefly originate from
outlets located along the borders with
Belgium and the Netherlands with sig-
nals predominantly from Westdeutsches
Fernsehen and Norddeutscher Rund-
funk. During more intense openings,
outlets further afield are received from
other West German TV regions. The
broadcasting authority is known simply
as '‘ARD’. This is a convenient abbrevia-
tion for ‘Arbeitsgemeinschaft der 6ffent-
lich-rechtlichen Rundfunkanstalten der
Bundesrepublik Deutschland’!

The regions are made up of the
following organisations: Westdeutsches
Fernsehen (WDR), Norddeutscher Rund-
funk (NDR), Sudwestfunk (SWF), Sud-
deutscher Rundfunk (SDR), Bayerischer
Rundfunk (BR), Hessischer Rundfunk
(HR), Saarlandischer Rundfunk (SR),
Sender Freies Berlin (SFB) and Radio,
Bremen (RB).

Programmes for the first network are
transmitted on a regional basis rather
like the IBA set-up in the UK. Commer-
cials are shown but are restricted to
certain hours of the day. The second
network, which is operated by Zweites
Deutsches Fernsehen (ZDF), is radiated
nationally rather like BBC2 in the UK.
ZDF, like ARD, also carries commercials.
The third network of ARD is radiated on a
regional basis and, in the north of the
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country, NDR, Radio Bremen and Sender
Freies Berlin combine to form one ‘third
region’.

Norddeutscher Rundfunk

For the first network it is interesting to
note that the NDR area is split into three
regions for TV transmissions: NDR
Schleswig-Holstein Fernsehen in the
east and NDR Niedersachsen Fernsehen
in the west. A third region is centred on
Hamburg and is aptly named NDR
Hamburg Fernsehen. All these radiate
1st network programmes with some
regional variations.

The FuBK test pattern will at times
carry identification according to the
region, namely NDR 1 followed by two
identifying letters. These are ‘SH’ for
Schleswig Holstein, ‘HH’ for Hansestadt
Hamburg, ‘ON’ for Ost-Niedersachsen
and ‘WN’ for West-Niedersachsen. Note
that the latter two identifications are
both applicable to the NDR Niedersach-
sen Fernsehen region.

For the third network, the test pattern
identification will vary depending upon
the originating source. Recently, NDR 3
and SFB 3 patterns have been received
carrying the identification'NDR3 HMBG’
and 'SFB 3. The latter also carried a
digital clock and date insert.

Service information

France: The following ‘Canal Plus’ main
transmitters are now in service: Gex
Mont Rond (Channel 7, vertically pola-
rised, 4kW); Menton Cap Martin (68, H,
2kW); Nice Mont Alban (66, H, 1kW);
Troyes Les Riceys (7, H, 10kW); Carcas-
sonne Pic de Nore (3, V, 20kW); Marseille
Grande Etoile (5, H, 20kW); Caen Mont
Pincon (9, H, 20kW); Bourges Neuvy les
deux Clochers (8, H, 20kW); Dijon Nuits
Saint Georges (9, H, 4kW); Besancon
Lomont (3, V, 4kW); Brest Roc Tredudon
(10, H, 20kW); Bordeaux Bouliac (8, H,
10kW); Rennes Saint Pern (7, H, 20kW);
Lyon Mont Pilat (10, H, 20kW); Nantes
Haute Goulaine (9, V, 20kW); Mende Truc
de Fortunio (68, H, 1kW); Reims Hautvil-
lers (9, V, 5kW); Nancy Malzevilie (8, H,
4kW); Metz Luttange (5, V, 4kW); Lille
Bouvigny (5, H, 20kW); Clermont Ferrand
Puy de Dome (5, H, 10kW); Toulouse Pic
du Midi (5, H, 20kW); Strasbourg Nor-
dheim (10, V, 3kW); Mulhouse Belvedere
(5, H, 20kW); Le Mans Mayet (5, V, 10kW);
Paris Tour Eiffel (6, H, 20kW); Rouen
Grand Couronne (7, PH, 10kW); Niort
Maisonnay (6, V, 20kW); St Raphael Picde
I'Ours (10, V, 4kW); Lomoges Les Cars (10,
H, 10kW).

Spain: The following main transmitters
are used by the private TV service,

‘Televisio de Catalunya’ (TV3): Tibidabo
on channel 44 with 10kW ERP; Rocacorba
on 52 with 10kW; La Mussara on 63 with
10kW:; Alpicat on 52 with 10kW; Montcaro
on channel 29 with 5kW ERP.

There are over 70 relay stations with

effective radiated powers ranging
between 0.625W and 200W.
United Kingdom: Europe’s newest satellite
TV station opened on January 30th.
Known as ‘Super Channel’, it is currently
being received by 6.5 million viewers in
14 European countries. Programmes,
which are broadcast around the clock,
are a mix of what Super Channel calls
‘The Best of British’. Viewers in Britain
can only see the new station if they have
a receiving dish or if they are linked to
cable TV.

Super Channel can be received as far
north as Finland, east to Czechoslovakia
and south to North Africa. Programmes
are beamed from London to a com-
munications satellite then back down to
receiving dishes owned mainly by cable
TV companies. It is expected that the
new channel will cost between £15 and
£20 million each year to operate.

This month’s service information was
kindly supplied by Gésta van der Linden
(Rotterdam) and the Benelux DX Club
(Netherlands). [rew]

SISALORA

MULTI-STANDARD
PAL/'SECAM COLOUR
TELEVISION

£339.00

DM 105

wide-angle display.

- Pocket DVM from

A meter to literally suit all @ @
pockets - including the one ‘ ' 'f
that holds the wallet! _

Its small size offers easy one hand operation, with large, clear,

But small does not mean delicate; the DM105 can withstand a 12
inch drop without damage, due to its glass epoxy PC boards.
shock mounted display and through thermoplastic case.
Overloads are handled with similar certainty; the resistance
range is protected up to 500 dc, AC voltage range to 800V rms
and DC voltage ranges up to 1000V.

Salora Technology from Scandinavia introduces the very latest in design and
technology for their new compact portable Multi-standard TV. This receiver
incorporates virtually all the facilities YOU need to suit your European/World-
wide travels — or for TV-DXing. The SALORA 15L30 is a 15" low consumption {35w)
full square tube (FST) high definition colour TV with SCART socket for Video/
Audio input & output, fully infra-red remote control with a 30 channel memory,
full coverage tuner (VHF, UHF + in between cable channels).

The basic 15L30 is offered with System | {for UK), System B/G (for Europe) and
System L (for France & Luxembourg) plus automatic PALSECAM switching,
together with automatic sound switching between the various systems.

Extra facilities can include Video/Teletext; NTSC; 12/24DC volt operational
package. {SAE for detailed leaflet.)

As appointed Salora agents specialising in Multi-standard TVNVideo systems,
Aerial Techniques offer professional service with the backing of 20 years
experience in foreign TV reception. A wide and varied selection of Aerials,
Amplifiers, Filters, Rotators, hardware and associated accessories are all shown
in our comprehensive Catalogue at 65p.
SALORA 15030 15" screen PAL/SECAM Multi-standard colour TV coverin Sys-
tems B/G/I/L with infra-red remote control unit &39.!!)
Teletext option package £69.95
12/24 volt DC portable/mobile option package £39.95
NTSC video input module option package £32.00
NB All options fit internally and erther are automatic or remote control unit switching.
The above prices are inclusive of VAT, Carriage (fully insured) is £8.75 for
delivery to any mainland UK address, other areas and Eire p.o.a.

AERIAL TECHMIQUES provide a complete and comprehensive consultancy
service for ALL TV/FM queries and problems, for domestic, fringe and
DXing. (SAE with all enquiries please.)

ACCESS & VISA orders welcome.

Delivery approx. 7-10 days
B AERIAL TECHMIQUES

11, Kent Road, Parkstone, VISA
Poole, Dorset, BH12 2EH. Tel: 0202 73232, N

Access Park Lane, Broxbourne, Herts EN10 7NQ NN
A Telephone (1992) 444111 Telex: 22478 VISA
! TRADE ENQUIRIES WELCOME W)
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Battery life is typically 2000 hours and a LO BATT indicator
signals 20% battery life remaining.

Ranges
DC Volts: 2V, 20V, 200V, 1kV
AC Volts: 200V, 750V
Freq Range: 45Hz - 450Hz
DC Current: 2 mA, 20 mA,
200 mA, 2A
Resistance: 2K, 20K, 200K, 2M
DC Accuracy:
+ (05% reading + 2 digits)
Size: 130 x 75 x 28mm
Weight: 195¢
Accessories: Battery, test leads
and manual.

Price £24-75 inc VAT

Please add 70p for post and packing.

This is just one of our range of quality Analogue and Digital
muitimeters.

Full details and specifications trom:

Cirkit Distribution Ltd
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You've been had.
ise

Those of you reading Dr Van
Parc-Vizz's article, A Minia-
ture Multiband Aerial, in the
April issue may have spotted
the connection between cer-
tain statements in the article
and the cover date.

However, for those readers
who were confused by the
antenna's description, and
especially by the nonsensical
formula at the end of the
article, worry no more - this
was a spoof article (hence Dr
Van Parc-Vizz's callsign,
SP10OF) designed to uphold
the great April Fool's tradi-
tion.

It appears, however, that
many of you took the article at
face value and have as a
result been writing to the
address given in the title,
High Walls, Princetown,
Devon HMP PT1. This was
obviously too subtle for those
of you not familiar with the
location of Dartmoor Prison
(High Walls - get it?), but

. .and we

apparently this was not the
case for the local Post Office
workers, who have been
delivering letters from some
confused R&EW readers to
the prison itself.

This has created a situation
where the prison staff have
wasted a lot of time trying to
sort out this mail, and we
apologise wholeheartedly for
any inconvenience caused.

The early days

The old-timers amongst our
readership will probably feel
a pang of nostalgia at these
reminiscences of KW Hunt of
Lutterworth in Leicester-
shire. .

“| was greatly interested to
read in the April number,
under the title Notes from the
Past, a description of the not
easy but very exciting early
days of broadcasting. At that
time, as a keen thirteen year
old radio fan, | was privileged
to listen in to the first broad-
casts from the Marconi
experimental station 2MT at

RADIOGRAM

The square contains 16 well-known radio and electronic
terms selected from recent articles published in this
magazine. The words run across, diagonally, up, down and are
occasionally spelt backwards. With two exceptions all terms
are single words. When a term has bgen identified it should be
circled. When all 16 terms have been circled the ‘Radiogram’

has been completed.

The first two correct entries out of the hat win a year's
subscription to R&EW. Post yours to the address on the

contents page. Jack Burrows

Oanmmnfddthd
~ interesting contacts from clubs and
leduds.w.wouldbohcppyto

|

-

Writtle. A friend of my family
who had been a radio oper-
ator in the Royal Navy, on
being demobbed in 1918 built
himself a three valve
receiver, comprising a
regenerative detector stage,
followed by two stages of low
frequency amplification,
using three Marconi V24
valves consuming 6 volts, 2
amps each.

“Almost all the component
parts had to be hand-made,
such as the variable tuning
condenser, the tuning coils,
fixed condensers, variable
filament rheostats and the
two low frequency transfor-
mers. | was invited each week
into his radio den in the attic,
where | sat entranced whilst
he deciphered incoming
Morse signais in 'CW and
spark’ at what seemed to me
to be a rapid speed. He would
often tune in to the Marconi
experimental station, 2MT, at
Writtle.

"One day in February 1922, |
received the exciting news
that a weekly telephony trans-
mission would commence the
following week. Would | like
to come and hear it? Would |
just! | shall never forget the
moment when the announcer
(was it Captain Eckersley,
who later became the chief
engineer of the British Broad-
casting Company?) opened
the transmission as follows:

"'Hello CQ, hello CQ, this is
station 2MT, 2MT, Writtle
calling. ..’

“When one considers thata
radio station transmitting a
power of 10 watts could be
heard clearly in Leicester,
one hundred miles distant, on
a home-made receiver, | think
we must all agree that the
radio amateurs of sixty-five

years ago accomplished
much.”
405 Line Society

The aim of the 405 Line
Society is to preserve and
restore all items of 405 line

television history.

Following the closure of the
world's first high definition
television service at the end
of 1984, it became apparent
that many enthusiasts had

- preserved a considerable

quantity of 405 line equip-
ment, dating from 1936
onwards, which was now
obsolete and unusable. Con=
sequently, a number of enthu-¢
siasts decided not only to
preserve this equipment for
future generations, but to
keep it in working order. .
Annual subscription is £2
ptus four stamped addressed
envelopes for the quarterly
newsletter which, amongst
other things, will carry free
advertisements for members -
wishing to buy, sell or
exchange 405 line equipment.
The contact address for the
405 Line Society is 7 Blair
Avenue, Poole, Dorsat BH14
ODA. Tel: Parkstone 748072,

The pretender

The calisign of one of our
authors, Richard Marris
G2BZQ, is currently being
pirated on 80m CW by some-
body signing as G2BZQ/QRP
‘Rich’. it is possible that the
pirate is also using Richard’s
call on other bands.

Richard says that the fake
can be easily identified
because, unlike the pirate, he
never signs as G2BZQ/QRP,
only as G2BZQ; he only oper-
ates until 6am, whereas the
imposter works after this
period; and for many months
Richard has only used 80m
CW in connection with
antenna research products.

Richard would like to sug-
gest to the imposter, through
the pages of this magazine,
that he/she uses the vacant
callsign G9ABF/QLF!

In the Navy

The increasingly popular
Royal Naval Amateur Radio
Society Annual Mobile Rally
will be held on the HMS

SOFTWAREVBENAQDCG
XFSRETUPMOCWANHR R
RCGAEUTAPELOOPSD
OEANHQBZSDFTDRNA
SCZSVBURFIQOADUJH
SLKITCXEDVLFUGMW
EVASSMCHNAODTFUESB
CKNTBEEGUCNHROTFHR
ODROLDHPHSYTBEZO
RFKROUBTCSCOEPLA
PQFHLWSGNEYDANKD
OFTSDLRVPYBAUENC
RAXOGTCSUASDLIKWA
CSLATSYRCUFYBEHS
IMQUAXCKNRVDOZFT
MPSRETLIFLATIGID
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Petersfield,
Hants, on 14th June.

Doors open at 10.00am and,
as well as a wide variety of

Mercury, near

attractions for radio
amateurs, many other kinds of
goods will be on sale, includ-
ing toys, jewellery and novel-
ties. There will be rides and
other amusements for chil-
dren, crafts demonstrations,
archery, = vintage steam
machines, and radio-control-
led cars, boats and trains.
Refreshments will be avail-
able throughout the day. Talk-
in will be on 2m and 70cm.

For further details contact
C G Harper G4UJR on (0703)
557469.

Buzzing around

And now for something
completely different... The
South Bristol Amateur Radio
Club is hosting a lecture,
‘Apiculture explained’ (bee-
keeping), on 3rd June. On
17th June it's back to serious
radio matters, though, with an
HF activity evening.

The club meets every
‘Wednesday evening at 7.30pm
at the Whitchurch Folk
House, East Dundry Road,
Whitchurch, Bristol, Avon
. BS14 OLN. Further details are

available from Len Baker on
Whitchurch 834282,

Lightup .
The Wimbledon and District
Amateur Radio Society is

hoping to come up with some -

bright ideas when Ray
G4SQG presents a lecture,
‘Making electric lightbulbs’
-on 26th June.

All meetings are held on the
second and last Fridays of
each month at 7.30pm in the St
Andrew’s Church Hall, Her-
bert Road, Wimbledon, Lon-
don SW19.

For information on the soci-
ety generally, contact George
Cripps G3DWW on 01-540
2180.

Getting historical

On Thursday 11th June the
Southgate Amateur Radio
Club will host a talk on the
history of the Morse code by
Tony Smith G4FAl. This will
be followed on the 25th by an
informal evening.

Meetings are held at 7.45pm
atthe Holy Trinity Church Hall
(Upper), Green Lanes,
Winchmore Hill, London N21.
More details are available

from D Elson, G4YLL, 200
Churchgate Road, Cheshunt,
Hertfordshire EN8 9EL.

Sky high

The Burnham Beeches
Radio Club's schedule for
June takes off with a ‘natter
night' and film on airport
radio on the 1st. This will be
followed on June 15th by a
visit to Gatwick Airport’s Con-
trol Centre.

The BBRC meets at the
Haymill Youth and Commun-
ity Centre, Burnham Lane,
Slough at 8.00pm on the first

‘and third Mondays of each

month.

The club contact is Eileen
Chislett G6EIL who can be
found on Maidenhead 25720.

Get building! )

Chelmsford Amateur Radio
Society's constructors’ comi-
petition will be held on 2nd
June, so if you don’'t have
anything brewing, get
cracking!

It is reported in the socie-?
ty’s newsletter that due to the
popularity of its 2m net an
earlier start time of 7.45pm
has been agreed. This will
enable stations to have at
least two rounds and avoid
over-running the start of the
10m net. The 2m net is on
145.225MHz and the 10m netis
on 28.325MHz, the latter
beginning at 8.30pm:

Further information is avail-
able from Roy G3PMX or Ela
G6HKM on (0245) 360545.

Denby Dale rally

The Denby Dale Radio Rally
is due to be held on Sunday
21st June at Shelley High
School, Huddersfield in
Yorkshire (on the B6116 near
Skelmanthorpe).

Talk-in will be on S22, SU22
and 10m FM.

For more details contact
Gerald Edinburgh on Hud-
dersfield 602905.

Morse mastery

The Coventry Amateur
Radio Society is continuing
its Morse classes, with les-
sons on the 5th and 19th this
month. There will also be a
surplus equipment sale on
the 26th, so it's not all hard
slog.

The society usually meets
every Friday at 8.00pm at
Baden Powell House, 121 St
Nicholas Street, Radford,

Coventry. - Visitors
welcome.

For more information con-

are

tact Bill Hahn G3UOL on
(0203) 414684.
Electric

The FeliXstowe and District
Amateur Radio Society has a
visit to the Electricity Board
Field Communications Cen-
tre in Ipswich planned for
June 1st, followed on the 29th
by a lecture entitled ‘Air
Traffic Control’.

All meetings are at the
Scout Hut, Bath Road, Felix-
stowe. For confirmation of
date, time, etc contact Paul
Whiting G4YQC on (0473)
642595 (daytime).

Much discussion

The Chesham and District
ARS meets every Wednesday
at 7.45pm at the Stable Loft,
‘The Bury Farm, Pednor Road,
Chesham.

This friendly club features
two talks a month, and the
opportunity for discussion,
construction and operation
on the other two Wednesdays
with amateurs from Amer-

sham, Chesham, Chor-
leywood and the surrounding
villages.

Contact Liz GOETU, QTHR,
on (09278) 3911 for details.

1987 BARTG Rally

The Annual Rally of the
British Amateur Radio
Teleprinter Group (BARTG)

will again take place at San-

down Park Racecourse on the
Sunday of August Bank holi-
day weekend, 30th August
1987. . i

This rally is not to be missed
by the RTTY enthusiast, and
also has a limited number of
regular rally stands to make
this rally of interest to all
radio amateurs.

This year BARTG is looking
forward to an even better
rally; the hall has just under-
gone modernisation, and
there is now room for more
exhibitors. Catering and bar
facilities will this year be
annexed from the main hall to
provide a more comfortable
environment.

Last year packet radio was
well represented by the
exhibitors, as well as RTTY
and the other modes of data
communication. Also, the car
boot sale provided a popular

-alternative to a flea market

and was an outstanding
success.

Sandown Park Racecourse
is located on Portsmouth
Road, Esher, on the A307 just
south of Kingston upon
Thames, Surrey. With the M25
now - complete access is
easier.

The rally opens at 10.80 until
17.00 and talk-in will be on
S22.

Further details are avail-
able from Peter Nicol G8VXY,
BARTG Rally Manager, 38
Mitten Avenue, Rubery, Red-
nal, Birmingham B450JB. Tel:
(021) 453 2676.

2) Check that all

time and date.

’ Calling all clyl}*segretaﬂes!

We are always pleaséd,to receive news and
details of interesting meetings from clubs and
individuals. However, to, help us to promote your
organisation or event, please note the following:
1) Typed press releases on ‘A4 paper are much
more legible than scrawled notes on loo paper,
and are less prone to misinterpretation.
the
concerning an event is inciuded, such as venue
(with full address and directions if necessary),

3) A contact address, such as that of the club:
secretary, is -essential. Please. give a full postal
address and phone number if possible.

4) Please bear in mind that we work two months in
advance, so items for publication in a specific
issue should be submitted at ieast three months
before the event is due to take place.

relevant information
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SHORT WAVE Ve
NEWS FOR DX /
LISTENERS

By Frank A Baldwin

All times in UTC, bold figures indicate the frequency in kHz

Venezuelan stations are
probably those most com-
monly reported by broadcast
band SWLs operating on the
60 metre Tropical Band which
begins on a frequency of 4750
and ends on 5050.

The higher powered of
these transmitters, ie 10kW or
more, are fairly easy to
receive, therefore represen-
ting an ideal project for those
relatively new to the hobby.
To set the scene, a few words
about the country itself may
be of interest prior to a
Venezuelan logging session.

Venezuela is bounded in
the north by the Caribbean in
which its dependencies Mar-
garita, Tortuga and some
smaller islands are located.
The capital and largest city is
Caracas.

After Columbus had discov-
ered the mouth of the Ori-
noco River in 1498, settle-
ments were founded on the
coast during the early six-
teenth century, German
adventurers then largely con-
quering the interior. Vene-
zuela became part of Simon
Bolivar's Greater Colombia
after a war of independence
with Spain. Antonia Paez later
led a separatist movement
which in 1830 resulted in an
independentrepublic, largely
dominated since by Caudillos

(Leaders).
The country. has four
geographical areas, these

being (1) the Orinoco Basin in
the east, composed of vast
plains (llanos) supporting
large cattle herds, (2) coastal
lowlands which are oil pro-
ducing, more especially
around Lake Maracaibo, (3)
the Guiana Highlands to the
south and east which are
largelyunexplored and (4) the
highlands in the west which
are a continuation of the

Andean range (Cordiliera do
Merida), where most of the
population resides. Other
main cities of Venezuela
are Barquisimeto, Cumana,
Puerto Cabello and Valencia.

Making a start

At a convenient time after
2300 and before the sign-off
time ~ see below - turn the
tuning control to set the
receiver on 4830. Provided
that propagation conditions
for reception of the generai
area are at least moderate,
the signals emanating from
Radio Tachira in San Cristo-
bal should be clearly audible.
The programme language of
Venezuelan stations is
Spanish..

Why after 23007 Weli, up to
that sign-off time, AfricaNo: 1
in Moyabi-Moanda, Gabon
dominates the channel with
its 250kW transmitter. Clearly,
then, signals from the lesser
powered (10kW) Radio
Tachira are effectively blot-
ted out.

San Cristobal is a city in
west Venezuela near the Col-
ombian border, being setin a
mining and agricultural area.
This transmitter which serves
the area from sign-on at 0900
(Sunday from 1000) to 0400
(Sunday until 0300) is heard
and reported in the SWL
press  world-wide. Note,
however, should be made of
the fact that many Latin
American transmitters often
subjecttheir respective sche-
dules to variation. in the case
of San Cristobal, it has been
reported closing at 0700 and
cften working around the
clock. Most certainly the wri-
ter has logged this one at
weekends well after the sche-
duled sign-qff time.

Tune next to 4970 on which
channel one may hear the

3225 1kW R Occidente
3255 1kW R La Voz del Tigre
4770 1kW R Mundial Bolivar
4780 1kW La Voz dél Carabobo
4830 10kW R Tachira

4840 1kW R Valera

4850 1kW R Capital

4970 10kW R Rumbos

4980 10kW Ecos del Torbes
5025 30kW R Nacional

5040 1kW R Maturin

signals from Radio Rumbos
La Emisora de Venezuela in
Caracas, the transmitter
being located at nearby Villa
de Cura. At 10kW, it entertains
the local -.community from
0900 (Sunday from 1000) to
0600 (Sunday until 0400).
Radio Rumbos is heard world-
wide, little difficulty being
encountered in the logging of
this Venezuelan. It verifies by
QSL card and the address is
Apartado  2618,. Caracas
1010A.

Also located in San Cristo-
bal, Ecos del Torbes is on the
air from 0900 (Sunday from
1000) to close at 0400 but
sometimes works a 24-hour
schedule. The power is 10kW,
the frequency is 4980 and, like
Radio Rumbos, Ecos del
Torbes is frequently reported
by listeners around the globe.

Scheduled from 0900
through to 0400, Radio Nacio-
nal is based in the capital
Caracas. With a power of
30kW, it radiates from 1000
through to 0400. At present on
5025, it has changed channet
several times. It is not
reported by Western Euyro-
pean listeners as often as
some of the lesser powered
Venezuelans largely by
reason of co-channel trans-
mission interference.

For those who are inter-
ested in listening for the
Venezuelan stations cur-

rently operating on the Tropi-
cal Bands, a listis included in
the table.

Nederlands Wereldomroep

Radio Nederland currently
issues free to applicants a
series of booklets designed
to aid and provide advice on
the short and medium wave
listener fraternity.

The Receiver Shopping List
(Edition 9) is a comprehen-
sive survey of receivers cur-
rently available on the mar-
ket, both new models and
those recently discontinued.
The contents of this publica-
tion include a most informa-
tive introduction and such
chapter headings as ‘Surplus
Receivers’, ‘Vintage Wireless
Societies’, ‘Circuit Diagram
Sources’, ‘Current Receiver
Survey’, ‘At a Glance Survey’,
‘Receivers Recently Disconti-
nued’ and, finally, ‘Addresses
For Further Information'.

Being a veritable mine of
information, Receiver Shop-
ping List is a worthwhile
acquisition and may. be
obtained, like the booklet
mentioned below, from
Jonathan Marks, English Sec-
tion, Radio Netherlands, PO
Box 222, 1200 JG Hilversum,
Holland.

Infodutch (Edition 3) is a 22-
page production containing
information of direct use to
computer hobbyists. Divided
into the following sections, it
offers advice to those who
use, or plan to use, a home
computer in conjunction with
a communications receiver,
general hints, software for
radio use, hardware, bulletin
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SHORT WAVE NEWS

#

boards, radio related soft-
ware and information/sup-
pliers addresses.

The information provided
below will assist our broad-
cast band enthusiast readers
in logging some of the sta-
tions featured. Most certainly
that is our aim.

Benin
Cotonou on 4870 at 1929,
OM with announcements in

French and xylophone type.

music in the fast rhythmic
style typical of the locality.
The Home Service schedule
in French and vernaculars is
from 0400 (Saturday from 0545,
Sunday from 0600) to 0800
(Saturday until 1100, Sunday
until 2300) and from 1300 to
2300. Cotonou sometimes fea-
tures a newscast in English at
2000. The power is 30kW.

ivory Coast

Abidjan on 11920 at 2215,
OMs with a discussion in the
French programme for West
Africa, timed from 1900 to 0100
daily.

Uberia

LBS Monrovia on 3255 at
2245, recorded pops, OM with
announcements in English.
With a power of 50kW, this
transmitter carries the Home
Service in English, Liberian
and many vernaculars from
0455 (Saturday from 0520,
Sunday from 0558) to 0900 and
from 1900 to 2400. There are
English news bulletins at
0700, 1900, 2100 and 2300. A
relay of the Voice of America
newscast is broadcast at 2145
Monday to Friday inclusive.

Morocco

Radio Mediterranée Inter-
national, Tangiers on 9575 at
1216, OM with a talk in Arabic
followed by an announce-
ment and promos (promo-
tions) in French. This one
announces as Mediterannée
1 or Medi 1 and is on the air in
French and Arabic from 0600
to 2400. :

Mozambique

Radio Mozambique,
Maputo on 4866 at 1925, YLs
with a local pop song in a
vernacular then OM with
some announcements in Por-

reported by DXers, the sche-
dule is unknown at the time of
writing but it has been heard
signing off at 2210. The fre-
quency may vary on occa-
sions.

Namibia

SWABC Windhoek on 3270
at 2209 with a Home Service
programme of Abba pop
songs. Also heard at 2317
featuring a Mario Lanza
recording. The schedule is
from 1630 to 0630 and the
power is 100kW.

Belize

Radio Belize on 3285 at
0537, radiating a programme
of pop songs and music
followed by YL with
announcements in English.
Radio Belize operates in
Spanish and English from
1100 (Sunday from 1200) to' a
variable closing time around
0600. The power is 1kW.

Honduras

HRRI Sani Radio, Puerto
Lempira on 47585 at 2331, OM
with atalk in Spanish then OM
with a folk song. At 10kW this
one opens at 1200 and closes
at 0200 daily. Programmes are
in Spanish, Meskito and
English.

Nicaragua

The Voice of Nicaragua,
Managua on 6015 at 0024, OM
with a talk in Spanish with
several mentions of Nicar-
agua. This particular Spanish
transmission for Central
America is timed from 2200 to
0100.

Argentina

Radio Nacional, Buenos
Aires on 15345 at 2150, YL with
a talk about Argentinian wild-
life, songs in Spanish, some
guitar music then YL with
the station identification,
address for reports and off
without the National Anthem
at 2158. This was a transmis-
sion of the English Service
directed to Europe and sche-
duled from 2100 to 2200.

Brozil

Radio Nacional Amazonia,
Brasilia on 11780 at 1940, OM
and YL alternate with news
items of both local and world
events in the Portuguese

ica timed from 0800 through to
2145.

Radio Nacional Amazonia,
Brasilia on 15200 at 1935, OM
and YL with a discussion
during the Portuguese trans-
mission to Europe, timed from
1900 to 2130.

Venezuela

Radio Nacional, Caracas on
11853 at 2212, OM and YL with
news items during a bulletin
in the Spanish programme for
Central America, scheduled
from 1700 through to 0400.

o T A R T
India

AIR Delhi on 11810 at 1229,
OM with a talk in the Chinese
programme, this being fol-
lowed by Indian style music
and asongin Hindi during the
Chinese presentation to Cen-
tral Asia, scheduled from 1215
to 1315.

Saudi Arabla :
Riyadh on 15060 at 1504,
recitations from the Holy
Koran in the Arabic presenta-
tion to North Africa sche-
duled from 1100 to 1700.

Turkey

Turkiye Polis Radosu (Turk-
ish Police Radio) Ankara on
6340 at 1455, Turkish songs
and music in a programme for
home consumption timed
daily from 0700 to 2000.

North Korea

Radio Pyongyang on 9977 at
1404, OM and YL with a talk
during the Korean prog-
ramme directed to South-
East Asia from 1400 to 1450.

Vietnam

Hanoi on 9840 at 1342, YL
with the station identification
and a talk in English about
visiting Hanoi. The schedule
and target area of this trans-
mission is unknown at the
time of writing.

f- S ]
Iceland

Radio Rikisutvarpid, Reyk-
javik on 9985 at 1851, YL with a
news bulletin in lcelandicina
transmission intended for
Northern Europe. According
to the schedule this should be
timed from 1855 to 1945; an
early start?

Radio Rikisutvarpid has

1224 when radiating the Ice-
landic programme to North-
ern Europe scheduled from
1215 to 1300.

Spain

Madrid (Emisor de Noble-
jas, Toledo) on 17845 at 1105,
OM and YL with a news
bulletin in the Spanish pre-
sentation to Central America,
timed from 0930 to 1900 daily.

f s paCRC ]
Australia

Melbourne on 9655 at 0955,
pop recordings followed by
OM with the station iden-
tification in the English Ser-
vice directed to the Pacific
islands and scheduled from
0700 to 1030.

Melbourne on 9770 at 1056,
OM with an interview fol-
lowed by the station iden-
tification, ‘Waltzing Matilda’,
five pips and then the news in
an English programme
beamed to South-kast Asia
from 1000 to 1300.

Voice of the Crusader on
3920 at 2142, YL with a haran-
gue in Farsi (Persian) and off
abruptly at 2146. This was
subjected to jamming, this
sound being reminiscent of
bubbling water. Voice of the
Crusader, in Persian Inja
Radio Seday-e Mojahed ast, is
hostile to the present govern-
ment of Iran. It is operated by
the Mojahedin-e Khalq
(Crusaders of the Masses)
organisation and a couple of
years ago was identifying as
Voice of the Mojahedin-e
Khaligq.

Radio Iran Toilers on 6230 at
1530, martial music, OM with
the station identification fol-
lowed by a talk which
included several mentions of
Baghdad. This one is anti-
Iranian government and pro-
Tudeh (Communist) party. It -
programmes in Farsi and is
thought to have some con-
nection with R Afghanistan.

KCBS  Shinuiju, North
Korea on 3920 at 2156, OM
with a talk in Korean followed
by some martial music, four .
pips at 2200 and then OM and
YL alternate with items pre-
sumably comprising a news-
cast. This 10kW transmitter is
on the air from 2000 through to

tuquese. Lately widely programme for South Amer- also been heard on 13758 at  1800.
ST mCEE—— e
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Dept RE, PO Box 21

fuper alpha  sesey, cricnester

West Sussex PO20 OTH

electronies i 108

— ALL ORDERS DESPATCHED SAME DAY BY FIRST CLASS POST -

OPTO ISOLATORS GAPACITORS
TRANSISTORS i AT RESISTORS
TIL111 transistor o/p 1.10 ESIST
. 47uF 25V .

BC107 5 TIL113 Darlington o/p 1.20 100uF 25V
BC107A . 3021 Triac driver 1.50 o ooy : Metal Film 5% 5 Watt
BC1078 . Y 25v :
BC108 . e Ueaen? 5 : 2p each
BC108A .
BC108B . T1% 5mm Orizg"’“’" 25y 100R 680R 1K 2K2 4K7 5K6
BC108C . Red e oy : 6K8 10K 12K 15K 22K 27K
BC109 . Yellow . Dot Sy : 33K 39K 47K 56K 68K 82K
BC1088 . Green . B oy : 100K 120K 150K 180K 220K
BC109C . Super bright uE oy : 270K 330K 390K 470K 560K
BC182 . T1% 5mm St Sey : 680K 820K 1M

BC182B . Red

BC183 . .
Ceramic
BC1838 220pF 500V SKELETON PRESETS

BC184
470pF 500V
ggggs TRIACS 1000pF 100V
3 Amp 400V ! 220pF 100V

BC213 8 Amp 400V
e ’ p - 4700pF 100V

BC214

BC327 ) ZENER DIODES

BC337 BZY88C 500m W LINEAR ICs

BC548 4v7

sl wr 741 0.18  NE5534

555 0.30  ZN414

BCY71 12V

oo C s00mw 556 065 ZN416
BZX55C 500m LM301 028 LM308

BD132 24V

5 NE5532 1.2
ik : BZX85C 1.3 Watt 0 TLost
BD136 . a7

BF258 ) 10V

BF X85 12V

BFX88 24V BT APPROVED TELEPHONES

BFY50 BT Statesman with last number redial
BFYS51 Stone 31.26

BFY52 . Brown 31.26

TIP31 b VOLTAGE REGULATORS Maroon 31.26

TIP31A . LM317T Grey 31.26

TIP31B +1.2V to 37V 1.50 BT Viscount with last number redial
TIP31C : ’ Beige 26.04

TIP32A 0.60 Ice Grey 26.04

TIP32C ' Red 26.04

TIP33A | 0.70 White 26.04

TiP41A ' BT Freeway cordless 700ft range Security coded,
TIP42A last number redial with base paging
TIP3055 ! BRIDGE RECTIFIERS lvory 85.00

T1P2955 . WOO41.5A 0.50 Carriage on telephones and telephone accessories £1.50
2T X300 ! 6005 6A ' 0'90 Add 15% VAT to total allow ten days for delivery
ZTX500 ’

2N3053

2N3054

2N3707

2N3703 .

2N3705 12 8 : SUPER ALPHA GUARANTEE

g:%;gl All components brand new and by top manufacturers to full
2N3906 specification

ORDERING: Cash, Postal-Order, Access and Visa, orders

despatched same day by first class post. Add 50p p&p to order

then add 15% VAT. Telephone orders welcome with Access or

DIODES Visa, orders accepted by answer service outside office hours.

IN4001 ! Overseas orders add £2.00 no VAT. Prices subject to alteration.

IN4002 .
IN4003 ! This is just a small selection of our stock. Please telephone for

IN4004 further details
IN4448

Horizontal 0.19
Vertical 0.19
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unwanted equipment or advertise your 'wants’.

accept ads not on our order form.
s

FREE CLASSIFIED ADS CAN WORK FOR YOU
We are pleased to be able to offer readers the opportunity to sell your

Simply complete the order form at the end of these ads, feel free to use an
extra sheet of paper if there is not enough space on the order form. We will

FREE CLASSIFIED ADS

Send to: Radio & Electronics World. Sovereign House, Brentwood, Essex

CM14 4SE.

‘served basis.

adverti nts are not

DEADLINE AND CONDITIONS
Mmm will be inserted in the first available issue on a first come first
We reserve 1ho ngm to edit and exclude any ad. Trade

B Open frame power supply 24 volt output at 2.4
amps, form and fit UL certified £20. N Scragg, 11
Stourdale Road, Cradley Heath, Warley, West
Midlands. Tel: (0384) 638263

B Yaesu FP700 PSU, 6 months old still under
guarantee £130. Himound Morse keys (2) £8 each
ono. Hugh Cameron, Balloch, Alyth, Blairgowrie
PH11 8JN. Tel: (08283) 2829

B 934MHz Delta 1 transceiver with alt the gear,
mobile antenna, plus very powerful 21 element
home base beam with H100 coax. Have managed
150+ miles with this equipment. Rotator and all
cables, plugs etcincluded. Would cost atieast £500
to buy new, £250 ovno. Also TR9000 2 metre
multimode, will swap for HF transceiver with cash
adjustment. John. Tel: (0521) 72686

B SWL Global ATU 1000, hardly used, boxed with
data £20. Telescan scanning antenna 30-600MHz,
suitable indoor/outdoor use £10. Carriage extra.
Mr N Porter, 23 Calder Crt, Britannia Road,
Surbiton, Surrey KT5 8TS. Tel: 01-390 2650

B Koss personal stereo headphones, excellent
sound, condition as new. Cost £18 will accept £10.
Hitachi hi-fi speakers, excellent sound, 60 watts
RMS per channel, soft dome tweeters, powerful
woofers. Excellent condition, complete with
cables and boxes. Less than four months old, cost
over £90, will accept £50. Sanyo hi-fi amplifier and
stereo tuner, matching pair. Dark grey finish,
excellent sound and excellent condition, £60 the
pair. Tel: Brentwood (0277) 219788

B Antiference UF22 FM/UHF diplexer with line
power by-pass for UHF amplifier. Unused and
brand new in original box, complete with
instructions for use. Cost over £7.50, only £6.50
including postage and packing. J Bridge, 21 Lilian
Road, Burnham-on-Crouch, Essex CM0 8DS

B Complete DX-TV set-up. Antiference MH311
interceptor VHF aerial combined Band 1/3
wideband; Triax BB quad grid 16 bay UHF aerial,
very high gain; FU200 aerial rotor and control
consol plus cable; 2 alignment bearings plus
clamps; UHF wideband 40-860MHz, very high gain
amplifier; Labgear CM7062 power unit; Antifer-
ence PU1240 power unit. Plus all the fittings and
fixings: masts, chimney lashings and brackets,
coaxial cable iow loss etc. Hardly used. Cost £350
accept £200. D L Cox, 4 Fountains Road,
Tuckswood, Norwich NR4 6LN. Tel: (0603) 503070
B FT101E transceiver, good condition £100. Bel-
com liner 2 £40. Ex-computer PSU 40A £15. Steve
Munday, Weston-Super-Mare. Tel:
afternoons

B Valves, class D wavemeter (less case), meters,
capacitors, tools, car bits (new). 18p stamps list,
send large sae. Williams, 25 Glenmore Road,
Birkenhead, Cheshire L43. Tel: (051) 652 8799
evenings

B AOR2001 scanner. As new, boxed, £200.
Revcone antenna, £10. Heath HD-121P desk mike,
£20. Aluminium parabolic dishes: 24in (Gram-
pian)/18in (PW), new, £10 each. Cirkit HF linear
amp. Kit never opened; 1W in gives 15W out, £15.
Fine HB RF speech processor (PW March '86)
needs aligning, bargain, £10. New Woden
UMO/DT1 modulation txfmrs, £2.50 each, inc spec
sheets, all items, buyer pays carriage. Steve
GM4GTU (QTHR). Tel: (0224) 743039 or (0903)
776570

B Are you interested in medium wave and long
wave radio? Yes! The Medium Wave News is for
you. This informative and up to date newsletter,
published by the only UK club dedicated to MW
and LW radio, contains all the latest news, views,
reception tips and feature articles. For a free
sampie copy and full subscription details please
send a large SAE to MWC Secretary, 137A

(0934) 22989

Hampton Road, Southport, Merseyside PR8 5DY
B TR7800 2m FM transceiver, features include:
hi/low switch, sophisticated memory, scan opera-
tion, priority alert switch, etc. An absolutely
fabulous piece of elite communication. Can be
used in either base/mobile operation, £90 recently
spent, very little use, stilt in original box! £160 ono.
Tim Beckett, 23 Ellison Street, Sheffield S3 3JG.
Tel: (0742) 731832

B Commodore 64 plus cassette player, £90.
Marconi 10GHz Gunn osc. MuTek GDIF 107
transceiver board. 40cm AL dish, £70. MML 432/30L,
+ 20W out, £85. DNT M40FM, 29.3 to 29.69, £25. Tel:
Mike Holland 01-764 9394 except Mon

B 1939 quality radio 'feeder unit’; long, medium
and two short wave bands. HF, FC, IF and audio
stages, ‘magic eye’' tuning indicator; complete
with power pack, loudspeaker and spare valves.
Sundry radio components of the thirties also
available, offers? F Cope, 50 Dennis Road,
Gravesend, Kent DA11 7NW.Tel: (0474) 66051

B Ayr teletext converter (model T1). Why not add
Teletext to your existing TV, with remote control
thrown in free? Cost £160, will accept £80. Good
working order. Tel: (0242) 525357

® TR2550 hand-held spkr mic, cash, £135. Yaesu
FT290R, muTek, NiCads, charger, case, £195. 7/8
gutter mount aerial, £15. 5/8 mag mount aerial, £5.
Tel: Ingatestone (0277) 354378 (Essex)

B Found inattic, the following valves, vintage 1925
approx: SD2H, Mazda - EL2/HL2, Muliard CY1-2
volt types are made by Trio/Roh of Austria, which
are YO2. UD2 plus some unmarked. Some do not
have pins but‘side lags'. Aiso have bases for these.
Also Mullard VP2; SP2H; SP13; some Dumppee
silvered types (4 pin). These valves must be of use
to someone. If interested tel: 01-505 6303 with
offer. Also have some glass resistors

® Pye Pocketfone 70 (PF2-FMH) in good order.
158.25MHz with batteries, £30 ono, including
postage or WHY. Tel: Kings Lynn (0553) 763428

B Yaesu FT-301D 160-10m solid-state 100W HF
transceiver. Matching PSU/speaker. SSB, CW, AM,
FSK, digital VFO, readout. Variable AGC. Features
include RF processor, noise blanker, clarifier and
marker. Narrow CW and AM filters fitted.
Internal/external VFO options. Provision for
eleven crystal channels (any band), all 100%
working and mint appearance. All boards plug in
complete with manual, circuits, etc. £395 ovno.
Carriage extra. Tel: (0282) 67481 after 5pm
(Lancashire)

® KW77 amateur bands receiver overhauled, nice
condition with manual, £75. FRG7700 overhauled
with aerial tuner and manual, £240. W Billinton, 16B
Wyleu Street, Honor-Oak-Park, London SE23
1DU.Tel: 01-699 4413 after 6pm

B Grundig 3400 professional giobal receiver, littie
used, mint condition, instructions, bargain at £180.
Tel: (0246) 410545 (evenings)

B AR2001 scanner 25-550MHz, £190. Tandy VHF,
UHF scanner antennas. £10. GBRHU QTHR. Tel:
(0273) 516801

B Teletype ASR33 110 baud printer complete with
tape reader and punch. Plus stand and current
loop interface. Good condition, £100 ono. Howard
Finch, 31 Padway, Preston, Lancs. Tel: Preston
(0772) 746475

B Valves (tubes for our American friends):
strange ones, wierd ones, neglected ones,
collectable ones, must go need the room! Some
dated 1936, most boxed, few ex equipment CV,
CVX, VTS, even GPO types. WWII societies,
preparing for summer season, want to get that old
set working? Contact us. All half list (any list)
price. Sid Shaw, 86A High Street, Poole, Dorset
BH15 1DB. Tel: Poole 680500

B Wireless World magazine April 1945 to Dec 48,

Sept 1949 to Dec 1971. Mostly comptlete, offers.
Practical Wireless, 50s/60s, offers. Tel: Scun-
thorpe (0724) 857787

B Yaesu FT7B, £275 no offers. Philips TV, UHF,
VHF, 12in b/w, offers. Tel: (0283) 221870

B Selena8band portable Rx, LW, MW, FM, 5 short
wave bands, as new, £25. Tel: Bedford 720591

B American wartime short wave receiver model
BC-348-Q, complete with headphones and opera-
tion and maintenance manual, £35. Tel: (0992)
22517, evenings

B | have 4 bags of new components to clear:
contain 741,555 ICs, 8+ 14 pin sockets, diodes, £5.25
abag forquick sale. Also some hardware, wire, odd
components, pot fuck mix. Free. Please send £1for
post to D Martin, 6 Downland Garden, Epsom KT18
5S4

B Micro switches and some other components to
clear. Free, but please send £1 to cover postage.
By mail only - D Martin, 6 Downland Garden,
Epsom KT18 5S8J

B Valve radios, working and complete. Phiico 4
W/B, Bush 3 W/B, Barker 3 W/B, Pilot 4 W/B, Bush
VHF 3 W/B. Portables mains/batt. Roberts 3 W/B,
Pye 2 W/B, Vidor 2 W/B. Aiso Pye 65A, requires 2V,
120V. Vaive filaments, OK not tested. Earl, 1
Mayfield Drive, Daventry, Northants. Tel: Dav
702265

& Sony ICF7600D compact portable short wave
radio, 153kHz-30MHz AM/FM/SSB/CW, 10 memor-
ies, with all accessories, manuals etc, unwanted
gift. Boxed, as new £99. Tel: (0254) 28969
(Blackburn, Lancs)

B Astec switched mode PSUs, 40W, as new. Retait
at £48, selling at £15 each plus carriage. +5V at 2.5
amp, +12V at 2 amp and -12V at 0.1 amp.
Overvoitage protection on +5V, short circuit
protection on all three rails. Dimensions 100mm x
160mm. Tel: (0734) 64271

® Tandy Realistic PR2001 16 channel scanner
68-88 up 512MHz, cover all ham bands, VHF, UHF,
ex condition, recently overhauled by Tandy, £125.
RF strip covers 70MHz 500 milliwatt out, £6. Lined
up by well-known ham. PC board for FM
conversion for Pye Vanguard with instructions, £5.
B24 coils in perfect condition, £5. Tel: (0792) 582941
B 9 element Tonna antenna for 2m, unused, still
boxed with ‘N’ type socket, with ‘Bazooka’ co-ax
fitment, 50 ohm, £20.00. Buyer collects. ZX81
computer with manual, no PSU, £5.00. Mr N Porter,
23 Calder Court, Britannia Rd, Surbiton, Surrey
KT5 8TS. Tel: 01-390 2650

® HC1400 2m FM Tx/Rx, £100. JR599CS, £100. Icom
IC2E C/W case speaker/mic and base charger,
£120. DX160, £60. Regency scanner, £80. All items
ono. Going QRT so many other items. Phone for
list. Tel: Phil (0742) 420550

B 757GX plus YM38 scan/mic, £625 or exchange
for older Tx/Rx for HF and/or older type
communication Rx (Racal or sim). Anything
considered. Must be good performance and
condition. G4TSR. Tel: Hastings 813213

B AMT-1 ICS Amtor RTTY terminal, complete
manual, EPROM, G3WHO BBC B, £145. As new.
CPM manuals, 7 discs incl Cobol for Acorn Z80 2nd
processor, never used, £35 or exchange Brother
HR5. MZ80K Sharp micro, £35 plus RTTY interface,
custom built £20. Tel: Sam (0480) 53775

@ Yaesu FT480R 2 metre all mode transceiver,
includes manual, mobile mount, % whip, mag
mount, all cables and fixings, £300 ovno. Tel: Alan
G6JOF, Coventry (0203) 616741, early evenings

B Relays: 3-pole c/o, 10amp, 240V ac coils. Plug-in
with bases, new, £2 each. V May. Tel: (Hants) (0730)
892143

® Generator by Kubota. 3kW output at 240V or 12V.
Has run for forty hours only, new price is over £700.
Reluctant sale at £399. Tel: (0905) 620041 anytime
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@ Wouldlike informationon vite ham rights theory
of organ power and | would be most grateful if
anyone who has experienced an encounter with a
UFO could contact me in writing, giving details if
possible of the location, time, size, year etc.
Please give names of anyone who has interviewed
you about your sightings. Please only genuine
sightings. All letters will be answered. Contact M
M 'C A Fuller, 37 Greenfield Close, Eccles, Nr
Maidstone, Kent ME20 7HU. Tel: 70485

B 2metre linear amp 100W or SSTV eqpt, cond not
important, although must be working. Will
exchange my Apple |l software collection, mainly
printer graphics utilities such as Printshop,
Newsroom, Fontrix, Clip Art, Triple Dump, to name
a few. Total value over £200. Also have Bulletin
Board software, requires Hayes protocol modem
to start your own BBs. Will exchange all or part
collection, for suitable equipment. D J Bull
G6LPH, 103 Hawthorn Hill, Middle Wallop, Nr
Stockbridge, Hants SO20 8NG

B Monitor scope urgently required. Any make
cansidered, eg YO901, SB610, SB614, KW108, etc.
WHY? Alternatively do you have scrap Heath
SB610 scope? | need txfmr; | will pay good price.
Any help much appreciated. 73. Steve GM4GTU
(QTHR). Tel: (0224) 743039 or (0903) 776570

B Newbrain computer and any suitable hardware,
such as disk controliers. Need not be working but
mustbe complete and cheap. Also any information
oninterfacing, upgrading and using CPM with this
computer wouid be greatly appreciated. Anything
considered. Please write to Mr C J Duffy, 105
Cranbrook Street, Oldham, Lancs OL4 1QH

B Advice and details onthe best method to modify
two ex-WD wireless sets, No31 and A41 No2. To
work from PSU supply. Phone or write, all info
acknowledged and postage refunded. Mr Clive
Powis, 28 Kington Gardens, Chelmsley Wood,
B’ham 37 5HS. Tel: (021) 788 8447

W HF scannng receiver req anything from 2MHz.
Cash waiting.Tel: Chris evenings (085) 886 452

@ Eastern Block FM radio, eg 66-72MHz. Any form
of sound converter to tune bands 1-3 TV on hj-fi
tuner. Xtals wanted: 10X-10XJ or FT249 or HC6U
types for the following ranges - 6.200-6.400, 7.300-
7.400. Please write to BBMS, 185 Fieet Street,
London EC4

B Eddystone Rx 770R 20 to 165MHz, must be in
good condition and reasonably priced. Other
receivers considered if covering the same
frequencies. Tel: King's Lynn (0553) 763428

B Zenith Royal 3000 radio plus case and manuals.
Also wanted Spectrum 128K ZX+2 computer outfit
with games, joystick, software, etc, will exchange
my Citizen LCD personal TV with stereo radio,
backlight4A A Arechargeable batteries, cost£139
for Zenith or Spectrum or WHY or offers for PTV.
All fetters answered TV is new, Xmas '86, unwanted
gift, still boxed. Mr A Pilditch, Dorset 2 Ward,
Broadmoor Hosp, Crowthorne, Berks RG11 7EG
B Noise diode 5722, A2087, CV2171, K81A and
Argon gas discharge tube TD-72, needed for
restoration of magnetic model 113 noise factor
meter. Per Gustavsson OH1AXV, Moingrand 2, SF-
21600 Pargas, Finland.

B Tandy PRO2004 300 channel scanner, Revcone
discone antennas, Yaesu FT23 2 metre handy.
G8RHU QTHR. Tel: (0273) 516801

W Radio and Electronics World, June and July
1986. Do not send mags. Quote, including air mail
postage, required first in terms of our exchange
control regs. S Shaw, PO Box 1404, Randfontein
1760, South Africa

B AOR2002 scanner. | can only swap any part(s) of
following. Trio TH21E 2 metre h/port with DC21,
VOX h/set, s/manual. Tandy PC6 8K computer.
Thandar TC200, TP600 600MHz f/counter, cased.
Last TRS80 model 100 32K lap computer with 100K
3.5indisc drive all manuals, plus few discs, one on
packet radio. All as new condition, working 100%.

Ring any time with good AOR2002, 9am-10pm for
good swap agreement. Tel: (04738) 5526

@ Information, circuits, sources of microwave
oven leakage detectors. Graham Lewis, 79
Kingston Road, New Malden, Surrey KT3 3PA

B NATO 2000, must be in perfect order. Urgent.
Reasonable price or Cobra Mark il. Tel: (0283)
221870

B Grundig Satellit 1400, 3400 professional com-
munication Rx. Similar Rx considered but in any
case must be in A1 condition. Trade will probably
have to be done by post as i live in the back of
beyond! if you can help please write to Victor
McKaig, 15 Islandranny Road, Bushmills, Co
Antrim, N Ireland BT57 8YE ,
B Pilot PAL radio RDF marine receiver, VHF, Hi,
Lo, etc. With handbooks and carry case, circa
1960s. Please advise of price wanted. Can collect
200 mile radius. M E Mickels, 3 Gorslas North,
Cornelly, Bridgend, Mid Glam. Tel: (0656) 745527
B Instruction manual/circuit diagram (or copy of)
for Binatone Phonecorder Deluxe 3900. Will pay
costs incurred. Please telephone Leeds (0532)
866897

B Short wave receiver for less than £100. Any age
or make, so tong as it performs. Please write or
phone Mike, 3 Cedar Road, Weybridge, Surrey
KT13 8NY. Tel: (0932) 45364

B Operating instructions for Yaesu FC301
antenna tuning unit - photocopy wilt suffice.
Circuit diagram for same would also be appreci-
ated. Contact John GOGPA QTHR, ex G6UGU on
Doncaster (0302) 841530. Your price paid

B Can anyone provide photostats for the follow-
ing TV circuit diagrams please. Dansette DM6504
b/w portable. Perdio RP-206CS b/w portable. Also,
the advertiser who wanted a photostat of the PW
superverter please note that if one is still needed
then | can provide a photostat of the articles at
cost price plus postage. W Wrightham, 95 Kelvin
Walk, Sheffield, South Yorkshire S6 2ES

FREE CLASSIFIED AD ORDER FORM

Send to: Radio & Electronics World Classified AdsSovereign House - Brentwood - Essex - CM14 4SE 2

Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate d
sheets for second and subsequent ads
FORSale A8 o s

USE BLOCK CAPITALS (One word per box)

To avoid mistakes please write clearly and punctuate your ad

*oon,

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.

JUNE 1987

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Open: 9.30am - 12.30, 1.30 - 5.30. Closed Wed & Sun.
Electronic Component Spacialists.
A wide range of electronic , IC’s, capacitors,
transistors, resistors, plugs and sockets etc.

1
ETESON ELECTRONICS | | QUARTZ CRYSTALS
Mﬂ%ﬁ?)”% Any freq uzan"c‘:eydf?;j:r:: Hz-55mHz

RF DEVICES AT ROCK
BOTTOM PRICES!

Over 30,000 RF devices at low prices
REPLACEMENT RF TRANSISTORS

MRF454 HF/SSB 80w £20.20
MFR450 HF/SSB 50W £12.60
MRF238 VHF/FM 25W £12.80
28C1969 HF/SSB 18W £2.50
28C2043/1307 HF 16W £2.00
25C1947 VHF 3.5W £7.60
2SC1946A VHF 32W £14.30
REPLACEMENT RF POWER
MODULES
M57704/SAU3 UHF 15W £39.00
M57712/SAV7 VHF/FM 25W £43.60
M57713/SAV8 VHF/SSB 15W £39.00
M57716/SAU4 UHF/SSB 15W  £52.90
M57719 VHF/PMR 15W £39.00
M57727 VHF/SSB 38W £52.20
M57749/SAU11 934/FM 7TW £57.50

Send £1.00 p&p and SAE for full list

RAYCOM LTD
UNIT 2 584 HAGLEY RD WEST
QUINTON BIRMINGHAM
B68 0BS
021 421 8201
(24hr answer phone)

McKNIGHT CRYSTALS

Amateur Radio Division,

RADIO ENGINEER WANTED

Due to an ever increasing range of
ICOM products, we are now looking to
expand our service department.
Prospective candidates should have a
sound background in radio and
computer servicing techniques. They
will be involved in all aspects of
servicing using modern test equipment
in extensive workshops at our main
office.

If you are interested in joining our
expanding company please contact us
at the address below.

ICOM (UK) LIMITED

Unit 9 Sea Street
Herne Bay, Kent CT6 8LD

TEL: (0227) 363859

Thousands stocked. Most Makes, Models,
Types, Audio, TV, Video, Test, Amateur etc.
SAE enquiries/quotation. Bumper Catalogue
£3.00 including FREE Phonograph speed disc,
details Unique Repair and Data guides.

MAURITRON (RE), 8 CHERRY TREE ROAD,

Dept (R)
Hardley Industrial Estate, Hythe F.J.P. FOR COMPONENTS FOR R.E.W. PRO.EC‘I’S
" Southampton S04 6ZY TS
CREDIT CARD HOT LINE B RDsst o
(0703) 848961 STAFFS
WORKSHOP SERVICE MANUALS G4 DXX

CHINNOR, OXON, OX9 4QY

Video Electronics
For lcom, Dray, Wells, DAIWA, Datong. N934 MHz
equipment, logbooks,
rotators, cable, etc.
OPEN $-5pm, Closed Wednesdays
141 Lancaster Road, Morecombe, Lancashire LA4 SQJ

Phone: (0524) 418873 EN

Radio&
Elec ronlcs

The communications and electronics mogazine

This method of advertising is avallable in
multiples of a singte 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.

BEAM VIDEO

Throughout the house on Channel 36.
Price £10.50 + P&P 50p. Phone for leaflet:

=N Tel: 070882-3036 (24hrs) =

AGRIMOTORS

MERTON CB AND RADIO CENTRE
MERTON GARAGE AND POST OFFICE, MERTON.
Nr OAKHAMPTON, DEVON EX20 3DZ

OPEN 6 DAYS 9-6 LUNCH 1-2pm
(SUNDAYS BY APPOINTMENT)
SPECIALIST IN 934 MHz
SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT
AMATEUR ACCESSORIES CATERED FOR
08053 200

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

—---------------------------

L |
l RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM B
| TO: Radio & Electronics World - Sovereign House i
. Brentwood - Essex CM14 4SE - England - (0277) 219876 .
i PLEASE RESERVE............ centimetres by.............. columns =
] FOR A PERIOD OF 1issue.....[] 3issues.....[] 6issues...[] 12 issues.....[] B
B COPY enclose..... [ to follow......[] [ |
[ | I | Faaiod s?ﬁ&?éi?&'&'&?am |
. PAYMENT ENCLOSED:........ £ - — payments by International Money Order + .

Credit Card

i CHARGE TO MY ACCOUNT ... ceomears T T 1]
B COMPANY ettt et e e et ee e e e e e e er e eee e B
B ADDRESS ...ttt e ee s s e e e e ee e B
B SIGNATURE ..o TELEPHONE.........coooooieeeereerrennn. |
B eeeeeeeeeeee ettt |
[ | [ ]
] lelp[a] | | T T T T] |n
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Telephone
the advertising
department on:
0277 219876

Radiotelephones, Terminal Units, Test
Equipment, Ex-RAF Radar and
Instruments.

Forward £1.00 PO (Refundable on first purchase for list!)
Address to:

Brent Electronics & Comms

49 Seaview Street,

South Humberside DN3S S8EU

Tel: 0472 690383

TURN YOUR SURPLUS

IC's TRANSISTORS etc, into cash, immediate
settlement. We also welcome the opportunity
to quote for complete factory clearance.

CONTACT:
COLES-HARDING & CO
103 South Brink, Wisbech, Cambs
TEL: 09453 584188
Est Over 10 years

G.W.M. RADIO LTD

40/42 Portiand Road, Worthing,
Sussex. Tel: 0903 34897

Constantly changing stock of interesting
items for callers. Receivers, test
equipment, components etc. Pye
pocketfone PF1 TX units with battery and
circuits £12 inc p&p. Meters survey radiac
No 2 portable radiation defectors
untested. No information available £15inc
p&p. Racal Decade Frequency Generator
MA 350B. TX Drive Unit MA 79 synthesizer
for callers.

* MICROCOMPUTERS
* PERIPHERALS
* INSTRUMENTATION

JAPANESE Ic’s (PART OF OUR RANGE)

AN301 £350. AN7140 £2 20, AN7145 £1 95 AN7146 £2.20. BA532 £1.60.
BAS38 £2.40. HA1377 £2 20, HA1398 £2.75, HA13001 £2.95, LA4460 £1.80,
LA4461 £1 80, LA4507 £4.25. LC7137 £2.75. M51515 £2.50, M51517 £2.80,
MB3705£1 80. MB3712£1 50, MB3722 £3.50. MB3730 £2.50. MB3731 £3.50,

for details For fastest, best CASH offer, phone

SRR TSRS S | COMPUTER APPRECIATION
L Ee i Re s Be | Canterbury (0227) 470512
£2.50. UPC1188 £2 75. UPC1230 £2.50, UPC1277 £2 75. UPC1365 £3.60.

08 805 POST AND PAGKING AND THEN AOD 15% VAT 10 TOTAL Telex: 966134

2 METRE SR T ey Lo

¢ TELEPHONE: 01 723 9248

COI.UNEAR ACCESS/VISA. TELEPHONE ORDERS ACCEPTED OVER £8.00
UVRAL X2 54 over %

An omni directional antenna

e

J.A. CREW & CO

+ 25mm
:+ Free ‘N’ Socket

Mounung Diameter
Termination

Ar Lar FREE MEMBERSHIP to a new national SPINNEY LANE, ASPLEY GUISE,
[ giving low angle radiation. The electronics club. For details and a free MILTON KEYNES MK 17 8JT
is ideal base station vertical. pack of components worth over £10 send INTRODUCTORY
11 Ruggedly constructed for long life. only £1 p&p to Dept REW, Woodside, OFF m'
Dowsett Lane, Ramsden Heath, Billericay, (I;ot'i Integrated circuits. Over 100 new top spec
| Technical Specification Essex CM11 1JL |devnces. TTL, CMOS, MICROPROCESSQRS etc.
Gain - 648 eal starter pack Price £2.95
hhs Impedance - 50 Ohms Lot M OPTO Electronics Pack. Over 30 pieces
Max Power - 100 Watts including Red, Yellow, Green LED’s 7 segment
I Length .. 3.14 metres TUT: 464/664/6 display, OPTO iSOLATORS etc all top quality
SWR 144 10 146Mhz :- Less than 1.5 AMSTRAD MORSE OR 128 devices price £3.25
,)L Wind L - 4.6 Kgf at 100mph Single characters/random sentences or user data, .
/'[ 'nd Loading oL UL AL plus on screen prompts and visual aids. All levels Lot W Invest in our 60 page catalogue No 24
' Weight -+ 1.2 Kgs of skill catered for: crammed with electronic components, ball races,
l}

Tape £5.50 Disc £8.90 tools, materiails and surpius lines price 75p
LAMBDA ELE

CTRONICS
PO BOX 12, WKLEY, WEST YORKS LS29 7TA

COUNTY

TELEPHONE: 0908-583252 MAIL ORDER SPECIALIST

Send cheque or postal order for
£29.95 plus £2.50 postage to:

BUCKLEYS (UVRAL) LTD.,

RATES

=i

BETA WORKS, it
RANGE ROAD, 40mm x 59mm double

HYTHE, KENT CT21 6HG

Tel. No. (0303) 60127/60128 Tolal

prepayment

12 issues
£158.00
£316.00

6 issues
£88.00
£176.00

Ad space
single
double

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM

GUIDE

N rates

JAYCEE ELECTRONICS LTD | | !
JOHN GM30PW ] TO: Radio & Electronics World - Sovereign House - Brentwood - Essex i
20 Woodside Way, Glenrothes, I CM14 4SE - England - (0277) 219876 i
Fife KY7 5DP [ |
print your copy here
W Tel: 0592 756962 @J I i
Open: Tues-Sat 9-5 ' l l
Quality secondhand equipment in stock. Full
range of TRIO goodies. Jaybeam - Microwave l l
Modutes - LAR. l l
| i
THE SCIENTIFIC WIRE COMPANY | NUMBER OF INSERTIONS REQUIRED ]
e Tohv:;: 01-531 1568 | single County Guide 3. £47.00..] 6. £88.00..] 12...... £15800.] |
swa m, 202 l Double County Guide 3. £9400..] 6. £176.00..[] £316.00..] l
81034 3.63 2, 09 1. 10 0.88
3510 39 3.82 2.3 127 0.93 C hould be made payable to Radio and
4‘2 to 43 6.00 3.20 225 1.61 I PAYMENT ENCLOSED E Elehgarqgne&swma Overt“:eos pavme:ts gy ?\fev?n:ﬂo- '
“ to 47 ‘g.g; g: g;: gg l nal Money Order I
SILVER PLATED COPPER WIRE )
1410 30 9.09 5.20 293 197 l Conditions — Payment must be sent with order form. No copy changes allowed. Ads accepted subject fo our I
TINNED COPPER WIRE | standord condifions, available on request. |
14 t0 30 397 2.41 1.39 0.94
Fluxcore | Registered No 2307667 (England) l
Solder, o 15% VAT, Ord dor £2 800 20p. | |
ea: " n
% SAs:fZV list of copper a:dsr:sls(:ranc:wniop . [ |CJ P | | ] | ] I
Dealer enquiries welcome. -—-—-—--———------—-——-------J
65
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Aerial Techniques ........ccoceuen......

Keytronics ....ccoooeveeveeeiceecceceee 14

Marlow Marketing ........c.ccoovveenne. 11
Menascope.......ccceeeieeeeeeccieen 50

ADVERTISMENT INDEX

Number One Systems....................

Brian Reed...........coovviiviiiieecn 31
RiSCOMP oo, 17

Service Trading Co.................... X
Sherwood Data..........ccccceecunncannne, 48

Specialist Semi-Conductors........ 21
Super AlphaElec......ooeueveeneenne. 61
CRSUPPIY oo, 31

TeleCOMS e, 68

Les Wallen Man...... S 17
RegWard ..o 53
West London Com ...oeeeeeevvvevnnnnnnn.. 53
RWIthers ..o 2

Radio&
Electronics

The communications and electronics magarine World

ADVERTISING RATES & INFORMATION

) L b Al) RO series rates for consecutive insertions
depth mm x width mm ad space 1 issue 3 issues 6 issues 12 issues
61 x 90 Yepage £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 Va 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
K0 K Al RE exclude cost series rates for consecutive insertions
of separations
depth mm x width mm ad space 1 issue 3 issues 6 issues 12 issues
128 x 186 or 263 x 90 Y2 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
sPEcIAL PoslT'oNs Bleed 10% extra [Bleed area - 307 x 220]
Facing Matter 15% extra
DEAL b= ‘Dates affected by public holidays
issue colour & mono proof ad mono no proof and small ad mono artwork on sale thurs
July 87 14 May 87 20 May 87 22 May 87 4Jun8g?
Aug 87 1M1 Jun8? 17Jun87 19Jun 87 9Jul87
Sept 87 16Jul 87 22Jul 87 24Jul 87 13Aug 87
Oct87 13Aug 87 19Aug 87 21Aug 87 10 Sept 87
SERIES RATES If series rate contract 1s cancelled the advertise Printed — v Overseas payments by international Money Order
Series rates also apply when larger or additional will be liable to pay the unearned series discoun PAYMENT ng agencies s

space to that initially booked 1s taken

An ad ot at least the minimfum space must appear
n consecutive 1ssues to quality for series rates
Previous copy will automaticalty be repeated if no
further copy 18 received

A hold ad s acceptable for maintaining your
series rate contract This will automatically be
inserted if no turther copy 1s received

Display Ad and Small Ad series rate
contracts are not Intérchangeable

already taken

copY
Except for County Guides copy may be changed
monthly

No additional charges for typesetting or illustra
tions (except for colour separations)

For illustrations just send photograph or artwork

Colour Ad rates do not include the cost of
separations

FOI? FUE‘I’HER INFOI?MA"ON CONTAC‘Y

Commission 10 approved advertisi
10%

CONDITIONS

only

Ads accepted subject 1o our standard conditions.
available on request

" House Brentwood Essex CM14 4SE

10% discount if advertising in both Radio &
Etectronics World and Amateur Radio A voucher
copy will be sentto Display and Colour advertisers

66 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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£1 BAKERS DOZEN PACKS
Price per pack 1s £1.00.° Order 12 you
may choose another free Iltems
marked (sh) are not new but
guaranteed ok

- ng
- electncat switches, wivte flush mounting
- i fiex bng switches with neons
- mans trafsformers with 8V TA secondanes
2 - mans transformers with 12V - A secondaries
1 - extension speaker cabnet for é, speaker
12 - glass reed swiiches
2 - ultrasomc transindters and 2 recervers with cwouit
- hght dependent resistors
d water swiiches - 6p 2 way, 4p 3 way, Zpsmv 2p 5 way, 1p
12 way small one hoid tixing and good length ; wwm

1 - key switch wth key

2 - aevosol cans of ICI Dry Lubncant

96 - 1 metre lengths colour-coded connecting wire
1- ancd medwm wave tuner kit

8- switch 10 amp mans SPST
lo-Zlhmnmswmwmmm(sh)

10 - neon valves S

2 - 12v OC or 24V AC, 3 CO relays

1 - 12V 2 CO mwmature relay very sensitive

LS&HLBREUEY Rggzao~rsn-

52 1 - 12V 4 CO meiature relay

54 10-vowsof3290ldplmldltsoctm|lmd 320 sockets)

55 1 - lockng mechamsm with 2 ki

56 1 - mmature umiselector with carcurt for electne pgsaw puzzie

60 5 - fernte rods 4” x 5/16" dameter aenials

61 4 - ferrite slab aerals with L & M wave cos

63 1 - Mullard thynstor trgger module

66 1 - magnetic brake - stops rotation instantly

67 1 - low pressure 3 level switch can be mouth operated

69 2 - 25 watt pots 8 ohm

70 2 - 25 watt pots 1000 ohm

71 4 - wwe wound pots - 18, 33, 50 and 100 ohm your choce

771 - tme remwnder adwstable 1-60 mms clockwork

85 1 - mans shaded pole motor ]~ stack - ; shaft

8% l-msmmuwnhgwbmlmwﬂrmus

91 2 - mans motors with gear box 16 rpm

96 1 - thermostat for fn

98 1 - motonsed stud swich (s h)

101 1 - 25 hours delay swiich

103 1 - mans power supply umt - 6V DC

104 1 - mams powes supply umit - 43V DC

107 1 - 57 spesker swe raceo cabimet with handie

112 1 - heating pad 200 watts mans

114 1 - 1W amplifer Mullard 1172

115 1 - wall mountng thermostat 24V

118 1 - teak effect extension 5° speaker cabwnet

120 2 - pc boards with 2 amp full wave and 17 other recs

121 4 - push push switches for table lamps etc

122 10 - mtrs twin screened flex winte p v ¢ outer

124 25 - clear plastic lenses 1§ chameter

127 4 - piot bulb lamp metal clip on type :

128 10 - very fine drills for pebs etc .

129 4 - estra thin screw dewvers for instruments

132 2 - plastic boxes with windows, «deal for interrupted beam switch

134 10 - model ancraft motor - requwe no on/oft swiich, st spin to
start

137 1 -5~ 4 ohm 10 watt spaaker

142 10 - 4 BA spanners | end open, other end closed

|l52 lvudvdnknsJchlmeuc/odmm(sM

146 20 - pdot bushs 5 5V 3A Phelgps

154 1 - 12V dewp proot relay - «deal for car jobs

155 3 - varcap push button tuners with knobs

169 4 - short wave an spacet timmers 2-301

172 10 - 12V 6W bulos Phips m e.s

178 3 - oblong amber mdicators with khputs 12V

180 6 - round amber ndicators with neons 240V

181 100 - p v c grommets J hole swze

182 1 - short wave tumag condenser 50 pf with

184 1 - tiwee gang tumng condenser each m(m?)&pl with tommers
and good length 1~ spindie

188 1 - plastic box slopng metal front, 16 x 95mm average depth
45min

193 6 - 5 ang 3 pin flush sockets brown

195 5 - BC lampholders brown bakelite threaded entry

196 1 - m tiex simmerstat for electric blanket solderng won etc

197 2 - thermustats, spindie setting - adystable range for ovens etc

199 1 - mawis operated solenowd with plunger 1° travel

200 1 - 10 dget swrtch pad for telephones etc

201 8 - computer keyboard swiiches with knobs, pcb or vero mountng

206 20 - mires 80 ohm, standard type co-ax off wiute

211 1 - electnc clock mans drven, slways nght tme - not cased

216 1 - stereo pre-amp Mullard EPS001

232 2 - 12V solenodds, small with plunger

236 1 - mans transformer SV 1 amp secondary C core construction

241 l-cum?&u(vﬂvllms 3~ 15 ohm made for Racvomobrle

241 2 - speshers 6 x 4° 4 ohm 5 watt made for Radomobwle

243 2 - spaakers 6 x 4" 16 ohm 5 watt made for Radsomobmie

244 l-mmmumhowhmmsmdl toothed output 1 rpm

245 4 - standard sue pots, 3 meg with dp switch

249 l-mmmmmmwcmmmw

266 2 - mans transtormers 9V ;

267 l»mummsfuml.’ﬂ/umpcb mountng

291 1 ten tuns 3 watt pot ; spndie 100

296 3 car oger ghter socket plugs

298 2 15 amp round pin plugs brown bakelrte

300 1 mans solenod with

301 10 ceranwc magnets Mullard 1° x 3/8 x 5/1

303 1 12 pole 3 way ceramec wave switch

305 1 tubutar dynamic mecrophone with rest

308 1 TV turret tuner (black & winte TV )

310 2 oven tneninostats

313 5 sub nwmature mucro swriches

314 1 127 8 watt mn fluorescent tube whie

315 1 674 watt min fiuorescent tube winte

316 1 round pn kettle plug with mouided on leed

453 2 - 250 80ohm loudspeskers

454 2 - 2::n Bohm loudspeakers

FROZEN PIPES Can be avouded by winding our heating
cable arouna them, 15 mtrs connected to mans cost only
about 10p per week to run. Hundreds of other uses as it is
waterproot and very flexible. Resistance 60ohms/metre. Price
28p/metre or 15m tor £3.95

low price of £1.15 each, or 13 for £12.00
e

CAR STARTER/CHARGER KIT

Fiat Battery! Don’t worry you will start your car in a few munutes
with this unit — 250 watt transformer 20 amp rectihers. case and sl
parts with data £17.50 post £2

VENNER TIME SWITCH
Maing operated with 20 amp swilch, one
on and one off per 24 s repeats daly
automatically cosrecting for the
lengthening or shortening day An
expensive me switch but you can have it
for only £2.98 without case. metal case
- £2.985, adaptor kit to convert this into
anormal 24 ime switch but with the
sdded advantage of up 10 12 on/offs per
24irs This makes an xdeal controler for
Ex-Eloctrieny Beord the immersion heater Price of adaptor kit
Guaramtoed 12 monthe 15 £2.30.

SOUND TO LIGHT UNIT

Compiete kit of parts of 3 three channel sound to unrt
controling over 2000 watts of kghting Use thus st home if you
wash but 1t 18 plenty rugged enough for disco work The umt 1s
housed n an atiractive two tone metal case and has controls for
uch channel, and a master on/off The audo Nput and output are
by i” sochets and three panel mounting fuse holders provide
thynstor protection A four pin and socket hcnlnm ease of
connecting lamps Special price 1 £14.95 in kit form

12 volt MOTOR BY SMITHS
Made for use m cars, etc these are very
powerfui and easdy reversible Suze

3§ long by 3" cha They have » good
length of ;~ spindie

1/10hp £3.45

1/8hp £5.75. 1/6 hp £7.50

25A ELECTRICAL PROGRAMMER
Learn in your siesp Have raco playwng and hettis
boking a3 you wake — switch on kghts to ward

off ntruders - have & warm house to come home

1o You can do s these and more By a famous
maker with 25 amp on/off switch A beautiful

unit a1 £2.50

.
——THIS MONTH'S SNIP-——
BENCH ISOLATION TIAISFORMER. Torreidal wound 400
but lwwva‘qM
can be addod or subtracted te veltage contrel. o
Normalty £40, um(lﬂpc‘tz_&t_nﬂ
TANGENTIAL BLOWER HEATERS
<an supply

—J

|2Kw4m the smefiest 1angential biow hesler we hove ever had,
mossurng approx 6 x 6 x 4 Ths could be ust the thung fer & small bedroam or 1o 1t
under desk o table ¥ yeu Juffer fram cold legs in addrtien te nermel hesing functions ¥
nm.wmmmu.mmnwwm.mm)
WMIMW.MM-MM Pric s €5, phes £1 post, ref

2-5KW—watth approx 8 (plus motor), slements mads up of two 1-2tw sections, e

3KW—vadth approx 13" plus moter. slement made up of 1kw and 2kw secton,
M 4 sactien recker swntch, sllowsng Jew, 2w, 1w and cold biow Prics
£6 95 plus £2 00 pest

KW 0) Y SPECIAL—o you wunt 8 realty cheap tengentiel hesier, this 15 your
opportunty, made for 115v mans, te use n on 230v Semply jemn slements ; seres,
reds only smple en/off Swich, 23 you will enly Rave ong hest level 2w and ne cold
biow Prics £2 phus £1 pest. ref 2P88
VERY LOW RUNMING COST—endy 8 JUOw slement S0 would cost endy approx 139
por hour 10 Should be snsugh fer an arng cupbeerd of & het bex fer seed

Mgt even be snsugh to keep & demp comer dry Normal censtruchion
approx 45" plus mater wade Prics £5 plus £1 post. ref SP78
S00W- 115V TRANSFORMER 19 30ista you of yours frem mens te serth shock dengers
We ara able te offer thess trangfermers ot less then the prce of an suto transhermer
m&‘mhmmmun&mnmutwnmm.m

3

ref 5P81

891G GLASS FIBRE SHEETS Virtuslty undveskable, sue 4° x 3° spprox Flat, approx
mrm Intended for pcd's but el for roof repaws, car pert sgmm €2
. sach, Mnemum quantity we can despatch s 10 Carnage cost £6 10 £8 50 tor

- —
IONISER KIT
Refresh your home. office. shop, work room, etc witha
negative ION generator Makes you feel better and work
harder - » maing kit, case included
l £€11.96 plus £2 00 post
TELEPHONE BITS
Master sochet (has surge arresior - nnging condenser etc) and
takes B T £3.95
Extension socket £2.95
Oual adaptors (2 from om sochet) £3.95
Cord terminating with B T piug 3 metres £2.95

Kit for converting old entry termnal box to new B T maester socket,
complete with 4 core cable, cable chps and 2 BT extension

sockets £€11.50
100 mirs 4 core telephone cable £8.50

MINI MONO AMP onpcb size 4 x 2° app )
Fitted volume control and a hole for a tone con-
trol should you requece it The ampidier
has three transistors and we estim-
ate the output to be IW rms

More techmical data wil be ncluded
with the amp Brand new

perfect condition, offered at the very

£2 POUNDERS*

2P2 -Wall mounting thermosiat. hegh precision weth mercury switch and
thermometer

-Vmmehll‘hm'wnWmM

-24 volt psu weth separate channels for stereo made for Mullard UNILEX

-IWWMsuHSVmuwmmunq.

memhwmmwwnﬂmu Senes wound 38

surtable for further speed control

2P9 -Time and set switch mmﬁmmmm Controls up to

15 amps ideal to program

2P10 - 12 vot 5 amp mans transtormer

12 -| Mumemm mwwm-mzn’

ned

y.4l} uugswm when thiown sms percing squawk

2P15 -interrupted Beam kst for burgiar alarms, counters, etc

2P17 -2 rev pr menute mamns drven mofor, -dldlommmuwl

2P18 -Ligud/gas shut off vaive mams solenoud oper:

19 -| Dnumcﬁmutmﬁunmwmmnwomm
:wohdnm'um-uml

2020 -, Z&mnmmmhd cofe - deal most Black and Decker garden
i{

2P21 - 10 watt ampiher, Mullard module refersnce 1173

2P22 -Motor drven swatch 20 secs on or off after push

2P28 -Counter resettable mens operated J digt

2P27 -Goodmans Spesker 6 nch round Bohm 12 watt

2P28 -Onll Pump - siways useful couples 10 any make portable dnll

2P31 -4 metres 98 way mterconnecting wre sesy te strp

2P32 -Hot Wre amp meter - 4} round surface mounting 0-10A - old but
worlung snd detrtely s bt of hestory

2P34 - Solenoxd A Vaive mamns operated

2P38 -200RP M Geared Masns Motor 1- stack quite powertul, detitely large

ta drve 2 rotatng senal or 2 tumbler for poksiwng stones etc

fype blower or extractor fan, motor inset so very compact, 230V

-Our famous drill contrel ket complete and with prepared case

2

1=
'

T
;ii§§§
HHE
£33

i
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$33d33

2P99 - WMnmn‘uh’mM

2P101 - 15V mans transtormer 4A upright mounting

27105 - Mwmh-wmmc/om
2P108 - mamns mator with gear box grang 11

2P109 - 5° wade black adheswve pve tape 33m, add £ 1 pest f not collecting

OVER 400 GIFTS
YOU CAN CHOOSE FROM
There is a total of over 400 packs in
our Baker's dozen range and you
become entitled to a free gift with sach
dozen pounds you spend on these

]

m|

packs. o .
A classified list of these packs and our latest |

“News Letter”” will be enclosed with your goeds, and
you will automatically receive our next news letters.

£5 POUNDERS*

12 voit submersible pump complete with o tap and swatch, an idesl

corgven unst

Sound to lkght i complete m case sutable for up to 750 watts

Sdent sentinel wltra sonsc transmwtier snd recewe ket, complete

12V slorm bell with hesvy 6" gong, suitable for outside o protected from

dwect rentall €x GPO bt i perfect order

SP12  Equpment cookng fan - mwm snadl type mans operated

SP13  Ping pong ball blower - or for any job that requares a powerhul stream of
aw - ox computer Collect or add £2 post

SP15 -Unselactor 4 pele, 25 way 50 vokt oo

5P 18 - motor drven water pump a3 ted 1o many washng machnes

SP20 -2 kns, matchbox size, survesiance transmtter and FM recaver

SP2J - mamuature {3ppr 2§ " wade) tangentiel blow hester, 1-2kw

SP24 - irou;lo- o computer, 230V, mams operstion 1450rpm I not collect
ad £

SP25 - specal affects kghting switch Up 10 6 channels of lamps can be on or off
tor vanpng tme

$P27 -cartndge player 12V, has hegh quaity sterso ampirher

SP28 -gear pump, mans motor drven with et and outiet ppe connectors.

5P32 - large mawns opersted push or pull solenowd. Hesvy 50 add £1 50 post

5P34 -24V 5A torods! mams transformer

ms-:nmmm!mtm-muu,mmwmu

Cs

6P37 -24 hour tme switch, 2 on/ofts and clockwork reserve, ex Elec Board
loading up to 50A Add £1 post

SP4Y -5 extractor fan, very queet runner (s h ), wll?m

5P46 -tolephone extension bell w black case, ex-GPO0

5PS1 -200W auto transformer 230V to 115V torrosdal

5P52 -mems transtormer 26V

2
5P
5P

5P82 zinmmm- add £1.50 post A not collecting

SP73C hegh pressure mains operated gas or water vaive wath tube connection
suntable soldenng

5P74  Grpm GOW mans motor and gesrbox with mstent step

SP1S  30rpm B0 watt maing driven mator with geerbox

5P82 1 25rpm mams B0w motor with gesrbox

SPB4 1 delsy time switch, aduust 0-20 seconds

b4l heat soider gun—mang with renewabie tp and ob hght

10P10 1 9 extractor fan 115V 30 supphed weth adaptor

J & N BULL ELECTRICAL
Dept RE, 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 5QT

MAIL ORDER TERMS: Cash, P.0, or cheque with order Orders

under £20 8dd £ 1 service charge Monthly account orders accepted

from schools and pubkc compenes Access & B/card orders
Bng 0273 734648. Bulk orders: write for quote

|
1‘
l
|
I

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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eYBERNET DELTA i
Thissetis now usedbyover 75% 01934MHzopemors! p amst

4 -
- A S—_ l@
; Sensitive Recewer Front End £36 5 55 DE‘-“’?‘"Y \

BJECTTOSA
@ 16 Channels Memory WP AVAILABLE SUBJEC
@ Auto of Manual scan 36 DEPOST AP R 368

PA15 BASL All TEN

i
At just over 2 metres \n length, this
1 approxnma(ely

\ antenna has

.

£169 :

HIGH QUALITY BRITISH MADE ]
' At last components that enable the construction of high
powered A.T.U's at a price you can afford. k

‘ niGgH | WFR %

2

Q\ 26 - 500pF
£ 28{22 p+p) ‘
1

r

£169

+ £3.50 p+p

12 dB1 Gan = b o
‘\MASTHEA? POWER lus_ ":n/ ?r/,,(,,,,
X RF-AMN % ? -
r{‘ot)!i ;ii!;loR ! = ‘rr(( . \'*\ (
Both capacitors %} F RF Amp:

| are suitable
for ATU's or amplitiers up to 3KW.

ggjn:‘;ned with an ultra low ALY
noise Pre-amp we guarantee @ el = £ 1 9'95
Starting improvementin 3 13 - 250 pF 10t _
performance. €1psp) N | FREQ: 3-30MH,
Goth Power Amp and P'gl'amp are WER = ] RF OUTPUT: 3(§ow E
independantly switcheablé: | T g P |
1 150w C|lass AB |
—— An advanced design ensures super Remote Contro Fac///tiss c
— = smooth action without arcing »! |
e FIV] or contact bounce. N g ‘
e Suttable for TKW ATU £ 2 4 i Fi : | . |
FREQ: 3-30MH

RF OUTPUT: 300W p £ p

l -
l |
| RFINPUT: 5 IS%“VCM e
' £136 S
‘ " -
X FREQ: 26-30MH,

RF OUTPUT: 76w Fm
150w
gF INPUT: 5 zo%vs °F
emote Controf Facity

£49 9

‘ SCANNING

(S =y

1 Frequency: 1-8 - 30Mhz (04 e
| Inductance: 30uH max (€1 p+p) ¢;‘
‘Size:s‘"xm' X 14 em A

\

i 1
wideband Antenna / ‘
70-700MHZ S
RECEIVE uitable for the above rolier coaster
TRANSMIT 70-500 \rNAHl [ | Counts 0to 48 turns.
MAX POWER g%o 5 May be used on other roller £1 2.95
o0 coasters. etc if required

GAIN

ALSO AVAILABLE / f
WIDEBAND DISCONE // h
| RECEIVING ANTENNA e
\ 3 Element) 70-500 MHZ -

UNIDEN
CTE MOD
MODEL 100XL L150 ] L_CTEMOD 737 50W FM/80W P.EP ... £a476
HAND HELD ,£85-19’g [ P
SCANN‘NG RX A very accurate unit for R m&w~$ -
A super sensitive low cost ::,goo, :;sfﬂﬂ:_'ggo:‘::‘}?:;mce 23 ’. l‘ EVAI . PR() [)UC S
1

hand held scanning receiver
which covers public

service, aircraft, manie,

and amateur services.

@ 16 Channels Memory Scan

POWER:- 150 Watt Max in 3
ranges 0-3, 0-15, 0-150W

n | HIGH QUALITY BRITISH MADE |

59MHz FM PRODUCTS W

: < |

NE =£237°F |
£23

SUPPLY:- .
PLY:- 912 Vol OC ] '

@ Priority Keyb‘oard Lock 2t
@ Lighted Display \Tc3 7 !
- : RF. POWE! e— a"i
i _8:37':{1,\,1th 29 = AR AL WITH HARMONIC |
405 - 512 Mhz ‘ Dls':-sJ\'{\."TY:' 43mV at 1GHz l FILTER | g RF POWER AMPLIFIER {
oz | INPUT:- 1 -4 Walls X
\ OUTPUT:- 25-30 watts e L |

SUPPLY:- 138V oC

FREQ.- 26-30 MHZ hiaas = = TN
Can be centred on 29 6 MHz or
285 MHz (state which) A new 10

features harmonic fiiter 10 reduce harmo!
|

UNIDEN | l ‘gﬂ\' 5

R MODEL 175XL | [—z, 9 5
BASE

p qualty amp which now
nic OP

rc27

; NEVADA

3 : L Ot RECEIVER PRE-AMP FOR 26-30MHz

‘ -"s:nPPER \ A supernor low noise pre-ampl fier |
tor 29MHz FM operatior

60Bs 0

the popular

° "y . variable gain

1308 s suitabie for use
with transcewers up 10 25

“ Watts output “ "(/,
|
|

|
| Enables 12 voit equipment

up to 12 Amp ma:
’ g; tt;e run fror% a 2)4(1?/%1"tem
| ery or DC supply.

£197°

ith the same specifications as
\r’\ve::\hdheld model, this set is designe

home and COVers
@ 66 - 88 Mnz, 118 174 Mhz, £2 \

405 - 512 Mhz

HOTLINE (24 HOURS)

0705662145

189 LONDON ROAD, PORTSMOUTH,
HANTS, PO2 9AE,
TELEX 869107 TELCOM G

USE YOUR CREDIT CARD {AMERICAN EXPRESS,
ACCESS OR VISA) FOR IMMEDIATE DESPATCH

TRADE ENQUIRIES WELCOME.




